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NEW YORK, SATURDAY, AUGUST 4. 1900. 

ELECTRICAL EQUIPMENT OF THE PARK AVENUE 
TUNNEL. 

'I'he New York Central Rai l way Company is just 
now engaged in carrying out much needed improve­
ments iu their New York terminal station at 42d Street, 
and it is probable that before winter there 

'
w i l l  be 

placed at the d isposal of the public waiting-room and 
other terminal faci l i t ies, wh ich will be fnll y  up to 
the standard set by the leading raill·oad companies of 
the world. Now, that the directors have remedied one 
great defect at  th is  station, i t  wi l l  be  the earnest hope of  
the traveling public that they w i l l  take i n  h and an­
other and even more serious drawback, which is pain­
fully evident to every one who enters or leaves New 
York City over the l i nes of the New York Cen tral, or 
the New York, New Haven and Hartford Company. 
We refer to the two miles of tun nel beneath Park 
A vellue which forms the approach to the Grand Cen­
tral Station. The tunnel is, at all ti mes, a source of 
i ucon ven ience to the traveling publ ic, aud it is not 
stretching the point too far to say that (juring .two or 
th ree months of the year it  is atrociously uncomfort­
able. It  is not an uncom mon occurrence, during the 
sum mer months, when the tem perature is  between 900 
and 1000 in the shade, and the humid ity near the satu· 
ration point, for outgoing and incom ing trains to be 
stopped by signal within the tun nel  itself. This delay, 
we are wi l l ing to believe, is not due to any carelessness 
or poor management on the part of  tbe rai lroad com· 
pap.y, but to the fact that an enormous amount of 
travel and switching of trains has to be accomIlloda.ted 
in  a yard that is altogether too small  to accommodate i t . 
Whatever the cause, the fact reillains that every 
day crowded trains are delayed in the. tunnel, some­
t imes for several min utes together, wheUihe cars, ow illg 
to the sulph urous gases with which the tnn nel is filled, 
have to be tightly closed. The resul ting· tem per· 
ature and atmosphere within the cars is positively 
unique. It  can scarcely be equaled, and certainly can­
not be surpassed, on any railroad in the world. The 
nearest approach to i t, is ,  or rather was (for they have 
made the necessary change to electricity), on the under­
ground rai l ways of London ; but there is this differ­
ellce, that while the air in the London rai lways was sul­
phurous, i t  never approached the intolerable humidity 
and heat to which travelers through the Park Aven ue 
tunnel are exposed during at least three months of the 
SUlll mer. 

If the windows and ventilators of the trai n could be 
kept open, there would be a considerable measul·e of 
relief ; but this  is i m possib le RO long as steam traction 
is employed ano. hundreds of locollloti ves are fi l l ing 
the tunnel with poisonous fumes. T here is, however. a 
rellledy which is perfectly practicable, and which cons id­
eration for the health and comfort of i ts patrons should 
lead the New York Central Rai l road to adopt w i t hout 
delay. We refer to the electrical eq ui pment of the 
l ine from the Grand Central Station up to the Mott 
Haven yards, beyond the Harlem Ri ver. Hitherto, 
when this  i mprovement has been suggested, the d i ­
rectors and engineers of the company have replied 
that the art of electrical traction for heavy trains 
was not sufficiently developed to enable them to 
u ndertake its instal lation with any certai nty that it 
would be a practical success. That may nave been 
true i n  the past, but it  is not true to· day. The suc­
cess of electrical traction in the Belt Line tun nel at 
Balt im ore, on certai n sections of the New Haven Road 
itself, and in the underground tunnels of London , 
proves that the day has come when the New York 
Central Railroad Company m ay safely u ndertake a 
work which can no longer be regarded as an experi­
ment. 

We have spoken of the extraordinary discomfort to 
the  passengers who pass to and from the Grand Cen­
tml Btation ; but there is another sf'ction of the public 
whose clai ms are too n u merous and j ust to be ignored. 
We refer to the residen ts i n  Park Avenue and in the 
neighborhood of the Forty-second Street yard, who 
have a perfect ly reasonable ground for com plaint  in the 
noise an d d irt occasioned by the conti n ual switch ing 
that is illscpara hie frolll the handl ing of  the immense 
amount of traffic that euters tilis station. All the 
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smoke and dust and most of the noise, attached to the 
present system of s witching with steam locomotives, 
would be avoided by the use of electric traction ; and 
while the eq uipment of  this yard with i ts compl icated 
cross-overs and switches would be a matter cal l ing for 
considerable thought and skill, there is  no reason to 
suppose that it is beyond the power of any first· class 
electrical engineer of to-day. 

.... ,. 
AN IMPORTANT PATENT SUIT. 

On May 8, 1879, au appl icatiou was filed by George 
B. Seidell, of Rochester, N. Y. , for a patent on a ;; road 
locollloti ve," the power of w h ich was derived from a 
hydrocarbon-motor. For years the specification and 
drawings remained in the Patent Office ; and not until 
Novelll ber 5, 1895, were letters patent finally issued. 
The long i llterval between the filing of the appl ication 
aud the granting of the patent, although remarkable, 
is not uncommon ; fOI· interference proceedings or 
shrewd maneuvering on the part of attorneys may de­
lay the issuing of the patent. Had Selden received a 
patent in 1879, he could hardly have derived any bene­
fit from the practical appl ication of his invention, i n  
vie w o f  the state o f  the motor-carriage industry a t  that 
time. As it is, however, his i nvention promises to give 
automobile man u facturers no l i ttle concern. The 
s.cope of Selden's clai ms, and the fact that he seemed 
to be a p ioneer in h i s  particular field of activi ty-i n­
deed , the COlli m issioner of Patents has even stated such 
to be the case-induced the Colu mbia and Electric 
Vehicle COlllpany to purchase the patent. For that 
reason the compan y  has begun 2.n infringement su it  
agai nst two of i ts rivals, the outcome of wh ich is 
awaited more or less anxiously by many, i f  not all, 
manufacturers of petroleum vehi cles. 

Whether the Selden paten t be valid or not, is  a 
question which can be definitely an swered only by the 
cou rts. Certain it is, that if the charge of infringe­
ment be sustained, the shops of many an au tomobile 
maker will be closed. 

It is  not the part icu lar type of engine used by Selden 
upon which the suit  is  based ; indeed, if the truth 
m ust be told, the engine would now be considered an­
tiquated. Al though a particnlar type of motor was 
described, Selden did not l im i t  himself to that type. 
As he h imself stated, any l iquid hydroca rbon motor of 
the compression type might be used. He did; how­
ever, clai m to have been the first to em ploy in  com­
bination with a carriage d riven by a hydrocarbon 
motor a clutch mechanism i nterposed between the 
driving shaft and the propel l ing wheels,  by means of 
w h ich mechanisl11 it was possible to throw the motor 
and the driving·ax le in and out of gear. Selden saw 
the inconvenience of extinguishing the ignition flame 
in order to bring the carriage to a standstill .  The 
necess:ty of starting u p  the motor by hand rendered 
the provision of a device, Whereby the carriage could 
be stopped, although the lIlotor were sti l l  in  operation, 
of no l i ttle i mportance. He, therefore, introduced the 
cl utch which, it may be safely said,  constitutes the 
cardinal elemen t  of his  invention. The arran gement 
is covered in  the first and broadest of his claims, which 
read� : 

.. The com bination with a road-locomotive, provided 
with sui table running·gear incl ud ing a propell ing­
wheel and steering  mechanism, of a l iquid hydrocarbon 
gas-engine of the compression type, comprising one or 
more power cyl i nders, a suitable l iqu id·fuel receptacle, 
a power-shaft connected with and arranged to run 
faster than the propelling- wheel, an intermediate 
clutch or d isconnecting device and a suitable carriage­
body adapted to the conveyance of persons or goods. "  

It  has been stated that a shaft arranged to run faster 
than the propel l ing wheels and an iuterrllediate clutch 
or d isconnecti n g  device was never known before the 
date u pon w h ich Selden fi led his application.  The su it  
wil l  be watched with much interest b y  the profession, 
as there is a good deal of difference of opinion as to 
the general line of defense that will be taken up by 
this defendan t. 

• •• I • 
RAIL-JOINTS AND STREET NOISES. 

Speaking of the contri bution of rai lroad traffic to 
the sum total of city noises, reminds us that the present 
form of rai l-joint contribu tes a large share to the 
general d in  of street and rail way travel. In spite of 
the many excellent forms of rai ljoints that have been 
brought out in  the past ten years, such a thing as a 
noiseless joint has yet to be p roduced. Evidence of 
this fact can be found i n  l isten ing to the" anvil chorus " 
which marks the progress of a trai n on the Man hattan 
Elevated Railway, where the blow which is given by 
every wheel as it  passes the joints may be heard many 
blocks away ; and yet the Manhattan Rail way has 
been fitted excl usively with a jo int  which is  acknowl­
edged to be one of the very best on the market I In 
the case of the Manhattan Com pany, it is only fair to say, 
the noise is greatly intensified by the metall ic structure 
of the viad uct, wh ich acts l ike a huge sounding board . 

The concussion which is prod uced whenever a wheel 
passes a joint is due to the fact t·hat as a wheel leaves 
the end of a rai l ,  that rail end is  d epressed below the 
end of the rail against which it abuts, Rud consequently 
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the wheel, in passing to the rail ahead, strikes it a blow 
which has considerab le lou gitudinal effect i n  i t. Hence, 
the loud clangol· which accompanies the passage of the 
train over a stretch of track with .. loose " or "low" 
joilns, a clangor which i ncreases in direct ratio to the 
poor quality of the track. 

If ever the i nventor shall succeed in producing a 
joint that is literally " as strong and stiff " as the body 
of the rai l  i tself, this trouble will van ish and we shall 
have a practically silent track. Some of the  best 
joints u pon the market COllJe, theoretically, up to this 
mark; but when they are placed i n  the track, and are 
BU bjected to the ham mering action of the enormousl y 
concentrated loads which characterize the modern en­
gine and train, i t  is not long before the well·kno wn 
cl ick begi ns to be noticeable. giving warning that the 
failure of the joints h as commenced, and that a de­
terioration has set ill wh ich no amount of subsequent 
care on t he part of the section gang can prevent. 
During the past fe w years we have watched with 
great curiosity the behavior of the joints on certain 
sections of the underground trolley lines in this city 
and on certain trunk rai lroads which have their tertui· 
nus here. The rai ls in each case weigh from 100 to 107 
pounds to the yard, and the joints are well spl iced 
and heavy; yet it has never been more than six to 
nine mon'�hs before the bam mer-like blow of the 
wheels, as they passed the join ts, began to be audi ble, 
and each year's traffic has shown a slow but certain 
deterioration i n  their resisting power. Theoretically,  
the perfect remedy is to be found in uoolish ing joints 
al together and welding the rai l  ends. Could this be 
done, and careful ly done, when the rai ls are fir"': put 
in,  we see n o  reason why the difficulty should not be 
solved altogether, and for good. And we suggest that 
while the Metropol itan Rai lroads are making the vast 
i mprovement of putting in the third ·rail and abol ish­
ing the locomotive, they should al"o try the welded 
joint on a IlIile or two of their track, to see whethey 
ttrey cannot at least modify, i f  not altogether abolish, 
the loud ham mering which marks the passage of their 
trains. 

••••• 

RESOURCES AND IMPROVEMENTS IN CHINA. 
China is essential l y  an agl·icultural country. Horti­

culture is a favorite pursuit and fru i t  trees are grown 
in great variety. Sweet barley, maize and m i l let and 
other cereals, w ith peas and beans, are chiefly cult ivat­
ed in the north, and rice in the south.  Sugar, i ndigo 
and cotton are cultivated in the southern provinces, 
and opiu m  is a crop of considerable im portance. Tea 
is cultivated in the west and south. The culture of 
si lk is equal in i mportance to that of tea. The l11ul:'­

berry tree grows everywhere. There are cotton m i lls 
at S hanghai and si lk is  wound from cocoons in Shang­
hai, Canton and elsewhere. All of the eighteen prov­
i nces contain coal and Ch ina may be regarded as one 
of the first coal cou ntries in the world. Iron ores are 
abundant and copper is plentiful in certai n  districts. 
The commerci al intercourse of China is quite consider· 
able, trade being carried on wit h  the pri ncipal coun­
tries of the world ,  includiug the United Kingdom, Ger­
many, France, Russia and the Uni ted States. The 
great source of reven ue for the provinces is  the duty 
on goods coming overland from the adjacent provinces. 

Until Febl'llary, 1898, no fOI·eigner could travel in the 
Empire except at certai n  designated points, usually the 
treaty ports, but since that t ime  all foreigners who 
have passports, may visit any part of the Empire on 
pleasure or business. The roads in China are poor and 
only a few are paved, and for this  reason t he greater 
part of trade is  carried on by means of nUllJerous 
canals and other waterways. T h e  country is irrigated 
by great ri vers, and intersected by a systelll of canals 
which is more than six hundred years old. The canals 
are badly managed and are in  a state of  decay. 

Less than five h undred mi les of railway have been 
constructed in China, but a very complicated syste lll 
has been projected, and Government concessions have 
been g iven for the purpose. It is l ikely that as soon 
as the present trouble in China is adjusted , that this 
country wil l  be the scene of great activity i n  rai l way 
building. In all, concessions have been given for 7.500 
miles of rai l way. This will include connections with 
the Chinese Eastern Rail way, the rail ways to Shanghai, 
Han kow, Canton, and Mandalay. As the country is 
3, 500 llJi les long from north to south, possessing a 
varied climate, productive soi l ,  and great natural re­
sources, it wi l l  be seen that there is a vast field for en­
terprise in rai lway bu ilding, and European countries 
and the United States are only desirous of seeing a 
stable and friendly government establ ished before they 
begin to in vest their capital in vast rai l way enterprises 
which can not but prove to be profitable investlllents. 

All the pri ncipal cities of the Empire h ave telegraph 
service. An arrangelllent was made with the Ru�.sian 
telegraph authori ties in 1892 by which communi cation 
was established between Peking and Europe. The ap­
paratus and methods used i n  telegraphing in China are 
of the most primi t i ve description .  The Chin ese have 
no alphabet, but ea�h word has a sign. In ol·der to 
telegraph thelll, each sign has to be numbered. and 
the n umber is seut by wire. The receiviug clerk refers 



AUGUST 4, 1<)00-

to his tables and translates the number into the Chi­
nese signs. The tables resemble logarithm tables, the 
signs being printed in vertical columns and each 
column containing 20 signs, and as there are 10 columns, 
there are 200 signs to the page. There are 49 pages to 
the com plete book, consequently there are 9,800 nUlll­
bered signs. Each square contains a sign for a word. 
The sbnder must write his message in Chinese on a 
blank form ; this is then converted into n umbers, and 
they are telegraphed. 

The average length of the words is four letters, but 
the words frequently run to ten or twelve letters. 

The postal system of the Empire is still in a primi­
tive condition. It is carried on under the direction of 
the Minister of War, by means of post carts and run­
ners. T here are 8, 000 officcs for post carts i n  the 
eighteen provi nces, and there are 2, 040 offices for run­
ners scattered over the Empire. T here are also many 
private postal couriers, and during the winter the 
foreign customs office maintains a service between 
Pe king and the outposts. 

., .... 
THE NEW AGRICULTURE OF THE TROPICS. 

'l'be agriculture of the tropics differs widely from 
that of the temperate zone, but the same general prin­
ci ples of culture, improvement of plants by careful 
selection, and systematic conversation of the fertility of 
the soil, apply to both. In the tropics nature is sup­
posed to do most of the work, while the farmers merely 
plant and harvest. The natives of most hot countries 
are content to accept this version of farllling, and hence 
live a l ife of idleness with l ittle thought for the morrow. 
In spite of their neglect of the trees, vines and plants 
that yield f ruit, they rarely suffer from famine or lack 
of food, u nless their crops be destroyed by hurricanes 
or floods. 

But  while tropical agriculture is easily compared 
with farming in more northern countries, it has never 
been com pletely successful without the systematic ap­
plication of scienti fic principles. Part of the" white 
man's burden " h as been in the tropics to rovol utionize 
agriculture. Without proper agricultural i mplements, 
lacking the means and knowledge to develop the soil 
and plants, the natives have made no improvement on 
their antiquated methods. 

The possibilities of tropical agriculture are only faintly 
understood to-day; but an idea of what the future 
may hold in store for scientific farmers can be gathered 
from the advances already made by the English, 
D utch, German. and Americans in the tropical lands 
which they have occupied. Before white men settled 
in tropical America the sugar ind ustry was in  the most 
primitive condition. Machinery for extracting the 
j u ice of the cane was unknown, and the plants were 
semi-wild growths that yielded a very small percent­
age of sugar. English , American, and German settlers 
immediately proceeded to develop a higher type of 
sugar cane, and to invent machinery that would sim­
plify the work of obtaining the sugar. The improve­
ment of the sugar-cane plants and the invention of 
adequate machi nery have added hundreds of mil l ions 
of dollars of wealth to tropical America, and have given 
regular employment to the natives. 

Rice and cotton are t wo other typical plants of the 
tropics which have come under the control of the 
white farmers. In our own Southern States these 
crops have been so improved within the memory of 
the present generation that the yield of every acre has 
been tripled and the quality of the prod ucts improved 
fifty per cent. The cu lture of both rice and cotton i n  
t h e  United States by Americans and i n  Egypt by Eng­
lishmen is systematic and intensive. Machinery sup­
plements farm labor, and adds mil lions of dollars to 
the value of the crops. The improved cotton plants of 
to-day represent almost disti nct types from those cul­
ti vated by the natives in other lands. 

The coffee plant originally cultivated by the 
aborigines of the tropics were inferior producers of a 
bean so poor ill quality that it would now hardly be 
tolerated in any household. The bean was small and 
wi thout flavor, and the scraggy plants yielded small, 
uncertain crops. The Dutch farmers cultivated and 
im proved the plants i n  Java until a standard was 
reached which has not yet been surpassed. Brazil 
abounded i n  coffee plants,  which the natives indiffer­
ently culti vated until  white men came and showed 
them how to make their plants gt'ow coffee better in 
quality and larger in quantity. Brazilian coffee is 
l ikely to meet a formidable rival i n  Porto Rican coffee 
in the near future if American farmers apply the same 
care to the development of the crop that they have be­
stowed upon other tropical plants that have fal len 
into their hands. 

When Cali fornia and Florida came into our posses­
sion we had no territory that was even semi-tropical 
in cl imate or prod ucts ; nevertheless, these two States 
gave the American farmer an opportunity of showing 
his skill i n  tropical ho rticulture. The wonderfu l 
orange gr<lves of the two States, with their abundant 
crops of the fine�t fruits in  the world, the extensi\'e 
orchards of olives, figs and nuts, the great vineyards, 
the ranches and plantations of bananas, lemons, grape 

fruit, and scores of tropical and semi-tropical fruits, 
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testify to the skill and success of Yankee farming in 
tropical or semi-tropical zones. 

l!'ruit-culture in the tropics is at present in the most 
primitive stage ; except in a few notable instances, 
these tropical products are grown just as nature first 
produced t hem. Little or no attempt has been made 
to double the yield or to improve the q uality. The 
policy of the n ative farmers has been to do n o  more 
than w as actually necessary. In view of the changes 
in the tropical geography of the world wrought by re­
cent wars, the question of the future of the agricul­
ture and horticulture of these lands is rapidly assum· 
ing great i mportance. If the possibili ties of the soil 
and climate under improved culture and the applica­
tion of farming implements and machinery are all 
that leading scientists claim, the world's food supply 
ought to be doubled and tripled in the next decade or 
two. 

According to scientific horticulturists, these improve­
ments will be along two lines. The first will be the 
improvement and development of the soil so that its 
utmost capacity can be measured. As in the north, 
the earth will be fed and not simply robbed of its fer­
tility. An acre of pineapples, bananas, or cocoanuts 
u nder a good system of culture'Should prod uce twice 
as many fruits as it does to-day. Modern mach inery 
and farm implements will help the crops in thus utiliz­
ing the fertility that has been buried in the subsoil for 
thousands of years. The loosening of the top soil, and 
the consequent freeing of the imprisoned nitrogen, 
should stimulate the growth of the trees and plants so 
that they will assume a greater size and prod uctivity. 

But while i ntensi·:e methods of agriculture and 
horticulture in  the direct l ine of cultivai;ing the soil 
will have marvelous effects, the greatest illlprovements 
are looked for in tha i mprovement of the plants and 
products by careful  selection, hybridization, and graft­
ing. Our horticulture o wes m uch to these simple pro­
cesses. The white men have brought from the tropics 
plants which have been adapted to cold climates. If the 
same methods are em ployed to improve the tropical 
plants in their o w n  homes the results must be even 
greater. This has al ready been demon�trated in the 
banana, cocoanut, pineapple, and orange groves of 
South and Central America. The new plan tations of 
cocoanut trees in Central America are not only produc­
ing larger crops than the old ones, but the n uts are far 
superior in size and quality. An American syndicate 
operating fruit farms in Central America has already 
shipped an improved variety of pineapple north that 
almost equals the famous London hothouse pineapples. 
The bananas are so susceptible to im provement that 
horticulturists do not hesitate to predict that they will 
soon be produced twice the size of those now imported. 
B ut quality as well as size is considered. The develop­
ment of the" lady finger " bananas is now in course of 
rapid progress, and this delicate fruit will have a flavor 
in the future that will bCil beyond compare. 

We are j ust on the threshold of developing the 
world's crop of fruits. In the temperate zones the 
grains, cereals, and cattle have reached a h igher stage 
of evolution than any other products ; but the day for 
the fruits of the tropics is dawning. l!'rom South and 
Central America, from the islands of the Pacific and 
Atlantic, from equitorial Africa, and from the lands 
of the Orient, streams of tropical fruits will in the near 
future pour into Europe and America in return for the 
cereals. meats, and products of the colder climes. 
Under modern agricultural methods, an abundance of 
fruits for the whole world can be raised in these warm 
regions at a cost so low that none need be so poor as 
to go without them. The importance of this change 
of food supply upon our national diet will be of iuterest 
to those engaged in the physiological study of the 
civilized man. With rich nourishing tropical fruits so 
cheap, our meat diet among the poor, at least, must 
decline. The effect upon the physical and mental 
characteristics of the race will be interesting. One of 
the chief drawbacks to the more rapid spread of vege­
taria.nism is said to be due to the insufficient variety of 
onr common fruits and vegetables. The cultivation and 
development of the fruit  crops of the tropics by white 
settlers m ust ineVitably tend to remove this restric­
tion. 

In the tropics the people are largely vegetarians. It  
would not  be so d i fficult to  spread and popularize the 
principles of veget arianism in a land where one's meal 
might well consist of a dozen different varieties of 
luscious and nourishing fruits, n uts, and vegetables. 

G. E. W. 

INDICAN. 
Indican may be obtained from indigo leaves in color­

less, spear-shaped crystals by treating an aqueous de­
coction with bari u m  hydroxide, filtering off impurities, 
and removing excess of the base with carbon dioxide ; 
the filtrate is evaporated to dryness, and the crude 
resid ue extracted with m ethyl alcohol, adding ether to 
the extract to precipitate the last traces of foreign sub­
stances. The solvents are then distilled off, and the 
final residue dissolved in  water,. the solution being 
allowed to deposit the glucoside. It crystallizes with 
3H.0, melts at 510 C., and passes into a gummy mass at 

1000 C. When dried in a vacuum over sulphuric acid ,  
ind ican loses its water of  crystallizatiou, and then melts 
at 1000 to 1020 C. Analysis seems to indicate the formula 
C14H"NO,. The glucoside is moderately soluble i n  
water, acetone o r  the alcohols, a n d  has a bitter taste. 
When air is passed through a solution of indican in  
di lute hydrochloric aci d  containing a little ferric 
chloride, 91 per cent of the glucoside is cOll\'erted into 
indigotin, a certain amount of indigo red being simul­
taneously produced. 

• .  e . •  

AS OTHERS SEE US. 
The vagaries of American journalism is a favorite 

theme with the Transatlantic editor, especially at such 
times as for' want of a fresher topic he m ust fall back 
upon his l ist of stock subjects for an inspiration. It 
is possible that now and then we, on this side of the 
water, do allow i magination to trespass upon the do­
main of fact ; but never, surely; have we ecl ipsed the 
performance of our contemporary. In a representa­
tion of the scene of the Hoboken fire, pnblished in one 
of the leading English i l lustrated weeklies, the H ud­
son River is show n  to be spanned by two colossal 
bridges, one at Twenty-third and the other at Fifty­
ninth Streets. Where the imagination of the artist 
received its stimulus we cannot tell-though we might 
hazard a guess-bnt  certainly this view was not drawn 
. .  u pon the spot," or even" from a p hotograph." 

The two structures referred. to exist only upon 
paper. That at T wenty-third Street was designed 
some dozen years ago, by Gustav Lil ienthal ; the Fifty­
ninth Street bridge bears a slight resemblance to the 
design drawn up by an army board of engineers for 
a 3,000-foot cantilever, with a view to estimating its 
cost in comparison with the cost of a 3, 000-foot sus­
pension bridge. Badly as these two brid ges are needed, 
the cost is prohibitive ; for not even the most sanguine 
promotor dares to assert that their revenues would 
cover the interest on the initial outlay of from $110,000, -
000 to $140,000,000 for bridges, real estate an d ter-
minals. 

• e· . 

THE PRESERVATION OF WILD ANIMALS OF AFRICA. 
A con vention was signed at London, on May 19, 1900, 

for the preservation of wild animals, birds and fish in  
Africa. The con tracting parties are the Queen of En g­
land, the Emperor of Germany, the King of Spain, the 
King of the Belgians, the President of France, the 
King of Italy, and the King of Portugal. The zone 
w ithin which the provisions of the convention apply is 
bounded on the north by the twentieth parallel of north 
latitude ; on the west by the Atlantic Ocean, and on 
the east by the Red Sea and by the Indian Ocean, 
on the south by the line following the southern boun d­
ary of the German possessions in South western Africa. 
The contracting powers declare that the most effective 
means of preserving the various forms of animal l i fe 
existing in a wild state within the zone is the prohi bi­
tion of hunting and destruction of vultures, secretary 
birds, owls, rhinoceros, giraffes, gori l las,  chilllpanzees, 
mountain zebras, wild asses, white-tailed gnus, elands, 
and the li ttle Liberian hippopotalllus. 

The convention also prohi bits the h unting and de· 
struction of the young of elephants, rhinoceri, hippo­
potami, zebras, antelopes - and gazelles, ibexes and 
chevrotains. The killing of the same species when ac­
companied by their young is also prohibited. Limited 
numbers of some of the animals may be killed, and 
lions, leopards, hyenas, hunting dogs, otters, baboons 
and other harmful monkeys, large birds of prey, owls, 
crocodiles, poisonous snakes and pythons may be 
killed. It is prohibited to hunt the wild animals within 
the zone except by persons who are holders of licenses 
issued by the local government, which are revocable i n  
case t h e  provisions o f  t h e  convention are n o t  carried 
out. Nets and pitfal ls for taking animals are not al-· 
lowed, and dynamite and other explosives must not be 
used for taking fish. Particular attention is given to 
hunting and kill ing young elephants, and all elephant 
tusks weighing less than twelve pounds are to be con­
fiscated, provided that the animal was not kil led be­
fore the convention goes into effect. The eggs of os­
triches are also protected, but the eggs of the crocodile, 
poisonous snakes and pythons are to be destroyed. 
The contracting parties undertake to apply as far as 
possible, each in their respect ive positions, measures 
for encouraging the domestication of zebras, elephants, 
ostriches, etc. The convention was duly signed in  
London, and after having been ratified by the  powers 
shall remain in force for fifteen years. 

The preservation of animals in Africa will interest 
all who care fur n atural h istory, or for the animals 
which inhabit the immense forests and deserts of this 
great continent. Rapacious gatherers of hides or ivory 
bid fair to exterminate certain classes, and they litre 
assisted in their endeavors by hunters who often 
shoot innocent, valuable ani mals in large quantities 
for Illere sport. With proper care Africa can become 
a great game preserve for the world, where hunterll 
may go and enjoy their pursuit with reasonable chances 
of success, b ut the wholesale destruction of anirua.ls 
by ei ther sportsmen or professional hunters is to be 
deplored. 
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THE QUEEN-SCHULTZ ClIRONOSCOPE. 

The Queen-Sch ultz Cllronoscope made by the well­
known firm of Messrs. Queen and Company, 1010 Chest­
n u t  Street, Phi ladelphia, Penn. , is a modification of 
the chronoscope invented by Captain Schultz of 
France for the purpose of measuring exceedi ngly small 
intervals of time, and especially for measuring the ve­
loci ty of projectiles while traveling along the barrel of 
a gun. 

A drum, one meter in circumference, covered with 
a coating of lamp black is driven by means of a 
clock-train and weight so as to re­
volve once per second and at the 
same time slowly advance longi­
tudinally. In front of the drum, 
mounted on a support and actuated 
by two magnets, is a standard tun­
ing-fork, vibrating 250 ti mes a sec­
ond ; on one limb of this fork is a 
quill which traces a line on the 
blackened surface of the dru m and 
therefore will  record 250 complete 
vibrations for every revolution of 
the drum. 

A telescope with micrometer is 
also attached to the tuning-fork 
and each vibration of fork, traced 
on the drun in form of a curve, can 
be subdivided into 1 ,000 parts, thus 
allowing readings to be made to 

U-JlJlHi of 1 secolld. On the support 
with the tuning-fork is a small 
pointer which traces a straight line 
on the drum. This poin ter has an 
electrical connection with an accu-
rate chronometer, w hich at every � second closes the 
ci rcu it and causes the pointer to make a succession of 
records on the revolving drum, these marks serving as 
starting points to count  the n umber of vibrations of 
the tuning-fork. and to check them up every � second. 

In order to measure the velocity of projectiles the 
gun m ust be fitted along its bore with special electrical 
circu it-breakers usually placed 1 foot apart. Each 
circuit-breaker is so constructed that the current is in­
terrupted as the projectile passes, but is made again 
before the projecti le reaches the next breaker (1 foot 
further on). 

These breakers, with a suitable battery, are all in 
one circuit  with the pl'i mary of an induction coil. One 
terminal of the secondary of the coil is grounded to the 
frame:of the chronoscope, wh ile the other terminal con­
sists of a fine point near the blackened surface of the 
drum. Therefore, when the primary circuit  is opened 

Sighting a Gun. 

by the first circuit-breaker along the bore of the gun, the 
spark induced in the secondary of the induction-coil 
j u mps from the points to the revolving drum, leaving a 
distinct mark on the blackened surface. As the next 
circuit-breaker in the gun is passed, the spark again 
passes to the drum ; and this operation is repeated for 
every breaker along the gun-bore. Thus on the drum, 
alongside of the inductions made by the tuni ng-fork, 
will be recorded a succession of spots at certain d is­
tances from each other. The time elapsing between 
any two of these spots can be calculated directly from 

THE QUEEN-SCHULTZ CHRONOSCOPE. 

the record which the tIming-fork made, and thus the 
time (measured to the 1/250,000 part of a second) taken 
by projectile in passing a known distance along the 
gun-barrel calculated. 

••••• 
ARTILLERY PRACTICE OF THE NATIONAL GUARD. 

For want of a suitable range it is only within a com­
paratively recent period that the different batteries 
comprising the artillery branch of the National Guard 
of New York State have had an opportunity to perfect 
themselves in accurate shoot.ing. While the infantry 
were provided with every possible convenience, such 
as a rifle range in each armory, and the magnificent 
grounds at Creedmoor, the artillery were apparently 
sadly neglected. But this is  now changed, and, con­
sideri ng the small amount of practice, the result of the 
recent contest at the State artil lery range at Camp 
Townsend was most gratifying. In 1896 an impetus 

AUGUST 4, 1900• 
was given to good shooting by the ,'esentation of the 
" Flanagan Trophy," and it has nce been won by 
each of the three batteries composing the contestants. 
The •• Trophy," as it is fallliliarly called, is a bronze 
figure of Napoleon, and, with its pedestal, is about six 
and a half feet in height. It was donated by Captain 
Flanagan, of the Second Battery, and the conditions 
were that it was to be shot for on",- , ... eh year by the 
First, Second and Sixth Batteries. The battery win­
ning holds the " Trophy "  for the term of one year, or 
until the next contest, and the b!tttery that is three 

times a winneI' takes final posses­
sion of it. In 1�- v it was won by 
the l<'irst Battery, Major Wendel ; 
in 1897 the Sixth Battery, Major 
Olmstead, took possession of it, 
while it has now been in the armory 
of the Second Battery, Major Wil­
son , for two years, they having won 
it in 1899 and 1900. No contest took 
place in 1898, the Spanish war claim­
ing all our attention. The target 
has, heretofore, been placed at 1,000 
yards. but in the last contest the 
gunners had a chance to test their 
accuracy to a n icety. 

Col. N. B. Thurston, inspector of 
ordnance on Gen.  Roe's staff, was 
deterlll ined to bri ng out the fine 
points of arti l lery shooting, and, 
therefore, provided a range of 3, 100 
yards, almost 2 mi les. Whet) it  is 
remembered that these men had 
never before sighted their pieces 
and fired at anything beyond 1,000 

yards, slightly over a half mile, the accuracy displayed 
was remarkable. Sighting a gun Itt a black speck on 
a white patch in the distance and then planting a shell 
within a few feet of that black speck is no easy matter, 
and yet it was done repeatedly, one shot demolishing 
the target, so that it  had to be repaired, causing a long 
wait. The target being so remote, the services of the 
Signal Corps were called i nto play, and after each shot 
a large amount of wigwagging told the result. The 
guns used are the standard Un ited States 3'2-inch 
breech-loading rifle, the same gun that i s  furnished to 
all the regular light arti l lery. In the contest each bat­
tery uses two guns, and twenty shots are fired in all, ten 
from each gun. Ten shell and ten shrapnel are used, 
the shell target having a bul l 's-eye, whi le  the shrapnel 
is fired at an unbroken white mark. Target No. 1 is 
20 X 12 feet, and No. 2 (sh rapnel) measures 40 X 12 feet. 

In the first instance, a hit consists of the shell going 

Getting a Fresh Oharge of Powder. 
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through the target and exploding on the other side, but 
the shrapnel is tot�2Jly different. In the war head of 
this dangerous projectile are several rings of blind 
holes, reminding one of woodpecker's holes in a dead 
tree. Each one of these holes means � second on the 
fuse that runs around the inside, and j ust before in­
serting i n  the gun, a tool resem bling an awl is  driven 
through one of tJ),�,se�holes, puncturing the fuse at the 
desired point. It 18 aimed to ex p lode the shell a short 
d istance before reaching the mark, the explosion throw­
ing the numerous bullets and fragments over a large 
area, spreading out �n shape simila r to a cone. The 

PERFORATOR FOR PRINTING PRESSES. 

time from the gun to the mark on this range was 7 
seconds, and, when one's nerves are on a tension, wait­
ing for the shell to explode, 7 seconds seems a very- long 
period. As before stated, the winner on this range was 
the Second Battery, making 197 points, the Sixth gain­
ing 185, and the First 41. The First Battery fired on 
June 15, the Second Battery on June 19, and the Sixth 
Battery on June 20. If  the Second wins the " Trophy " 
next year it wi l l  close the contest, as they will then 
have been a winner three ti mes. 

We are indebted to Mr. G. E. Stonebridge, the 
author of the article, for the accompanying photo­
graphs. 

• · e  . •  

THE HONE AUTOMATIC FLOOD-GATE. 
When it is considered how man y disasters are caused 

by the sudden overflowing of reservoirs and dams, it is 
not astonishing that inventors should 
have endeavored to devise some mechan­
ical means which would automatically 
allow the surplus  water to escape as soon 
as the level wo uld rise above a certain 
height. The most )'20ent contrivance of 
this nature is tLb i r: yention of Mr. Henry 
Hone, of Chicago, Id. , who concei ved his 
idea w h i le in charge of one of the moun­
tain- lakes of Colorado. Mr. Hone's appa­
ratus presents many novel features of 
construction, among w h ich may be men­
tioned the means provided for d ischarg­
ing the water near the bottom, without 
d rai n i n g  the dam. 

In t h e  dam-wall  a casing is set, which is 
permanently closed at about its m iddle 
portion, leaving an open port below and 
a space above, which is normal ly  closed 
by a door h inged to the partition. Se­
cured to the hinged door are chains pass · 
ing over idlers and setmred to a valve slid­
ing vertical l y  in guid'es so as to close or 
open the port below the fixed partition. 
Together with the partition and the 
hi nged door, the valve completely closes 
the breach of the dam in which the cas­
ing is set. 

The hinged door is arranged above the 
normal level of the dam and is, therefore, 
closed ordinarily. When, however, the 
water rises above a certain height, the 
pressure forces the door down, causing 
the valve to be raised and the lower port 
to be opened, and allowing the surplus 
water rapidly to escape. As the level of 
the water fal ls, the door s wings back, 
thus causing the val ve to close the port. 
To prevent the door from being thrown 
so far fOI'ward that a return is i mpossible, 
a stop is provided wh ich l imits the up­
ward movement of the val ve. 

It may happen that driftwood or other 
obstructions may not permit a ret urn of 
the door, thus prevent ing the valve from 
closing the port, and al lowing the oam 
to drain. The in ventor, therefore, em­
ploys a box having an open top, but 
standing around the port so that a.Il 
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water . must pass over the box. Evidently the dam 
can never drain below the top wall of the box. Back 
pressure of the water is also prevented from hindering 
the gate in its action. In the rear of the tank a door 
is provided which can be easily drawn up to permi t  
complete drainage whenever desired. To increase the 
stability of the gate as an integral part of the dam, 
a broad flange extends from the sides of the gate into 
the dam, and from the bottom of the gate into the 
foundation upon w hich the gate rests, to prevent any 
leakage. More extended information can be obtained 
from Mr. W. I. Reedy, of 91 I l l inois Street, Chicago, 
Ill. 

• • • • •  

A PERFORATOR FOR PRINTING PRESSES. 
In printing bank-checks and simi lar stationery the 

operations of printing and perforating have hitherto 
been performed separately, thereby consuming no lit­
tle time and requiring considerable labor. A perforator 
has been i n vented by Mr. Gustavus A . E vans, of Nelson. 
Bri tish Columbia, by means of which the checks can 
be printed and perforated at one operation. Fig. 1 
shows the device in perspecti ve and Fig. 2 i n  cross-sec­
tion. Fig. 3 is a red uced view of the perforator as ap­
plied to a press. 

The device consists of two parts, a bed-piece and a 
punch-bar. The bed-piece is provided at its ends with 
lugs which are screwed to the top and bottom edges of 
the platen in  the manner shown in  Fig. 3. A series of 
holes in the top of the bed-piece open at their i nner 
ends into a channel formed on the under side of the 
bed-piece (Fig. 2), which channel serves to receive the 
disks cut out of the paper, openings being provided 
which lead from the ends of the channel to the face of 
the bed·piece so that the disks can be discharged. 

At its ends the punch-bar is provided with springs, 
the lower of which is screwed to the bed-piece, and the 
upper of which is formed with a V-shaped guide which 
is designed to engage a correspondingly-shaped recess 
in the bed-piAce to insure correct perforations (Fig. 1). 
The lower spring normally holds the punch- bar i n  
open position. O n  t h e  under side o f  the punch-bar 
are punches designed to register w ith the apertures in 
the bed-piece when the impression is made. To release 
the paper a slotted bar, spring-secured at its ends and 
longitudinally movable, is mounted beneath the punch­
bar. 

When the punch-bar moves into a closed position, 
then the paper-releaser moves in contact with the bed­
piece, and is flattened out. As the paper extends over 
the face of the bed-piece, the releaser engages the paper 
at the closing of the plates and securely holds the paper 
in place during the perforation. When the platen 
opens, the punch-bar is also opened by the lower spring 

GATE OPEN, SHOWING FLOW O F  WATER. 
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previously mentioned, thus withdrawing the punches 
from the paper. The releaser then returns to its normal 
position, and in so doing cleans the punches. 

The perforating device can be readily attached to the 
end of the platen, so that the face of the tympan can be 
brought almost level with the top face of the bed'piece, 
rendering it possible to print close to the perforations, 
if need be, without tearing the paper. 

AN IMPROVED PACKING. 
We present herewith an illustration of a novel pack­

ing invented by Wilbert Black, of 391 7  Annunciation 

A NEW PACKING. 

Street, New Orleans, La. , which packing can be 
readi ly  applied to the stuffing-boxes of hydraulic and 
other plunger pumps in order to prevent the passage 
of fluid in both directions. 

The packing is here shown applied to a pump, the 
barrel of which has a box, B, to which a gland, P, is 
fitted. In the barrel a plunger, .d, reciprocates. The 
box, B, contains a sn ugly-fitting thimble, G, which re­
ceives the plunger as well as an expansive spiral 
spring bearing on the bottom of the box, B. A leather 
washer, (J-, is interposed between the lower end of the 
thimble and the bottom of the box. The upper end of 
the thi mble forms a seat for a leather packing-crimp, 
n, turned down and engaged by the upper end of the 
coiled spring. Upon the crimp, n, a ring, E, is set, 
which rillg is held down by tbe gland, P, between the 
thimble, G, and ring, E,. and the i nner portion of the 

crimp is left free to accommodate itself to 
the movements of the plunger. On the 
compressing stroke of the plunger, the 
crimp, n, is forced outward against, the 
plunger principally by the pressure de­
veloped withi n  the barre l. On the ret urn 
stroke of the plunger, the crim p, n, is 
forced by the spring against the plunger 
to prevent the entrance of air into the 
barrel d uring the outward movement of 
the piston, the air being partial ly  ex­
h austed within the barrel during the Olit­
ward stroke. 

.. . .  -
The Protection of Dynandte llIagazine8. 

Trials have been made in France rel­
ative to the best method of building 
d y namite magazi nes. One was con­
structed to hold 1 , 100 pounds of dynamite. 
A ga.llery of cOlll m u nication 55 inches in  
height and width was bent twice l ike a 
hand brace and at the outlet ended i n  
the safety automatic p lugging device. 
This consisted, says The Engineering and 
Mining Journal, of a prolongation of 
the gallery through a mass of cement 
poured into an excavation made around 
it. In front of this channel the plug, 
wh ich is of cylindrical sh ape, 48 inches 
in heigh t and width, is p laced. Two­
thirds of its length is made of card­
board, or rather, leather board, and the 
remainder of wood. The contentlS were 
fired by electricity ; a dnl l  report was 
heard and after a few minutes smoke 
was observed to be issu i n g  from the 
orifice, and the experiment was declared 
to be s uccessf uI. 

• • •  
A SUCCESSFUL operation has j ust been 

performed in St. Luke's Hospital, New 
York City. A tumor was removed from the 
inside of the 8heath of the spinal cord . It 
was necessary to cut i nto six vertebrre, 
and the patient was kept under anesthe­
tics for more than three h ours. He was 
operated u pon after a n u m ber of German 
specialists had pronounced that his ail-
meDt was rheumatism. 



Automobile New •• 

An automobile recently m ade the trip from Boston to 
Newport in two hundred and forty-seven minutes. 
The return was made by another route in less than 
three hours. The distance was 75 m i les. 

Automobile affairs are making progress in  Spain, and 
a new automobile club is  to be organized at Barcelona ; 
for th is p urpose a preparatory committee has already 
assembled and a general meeting will  shortly follow. 
A new automobile transportation 'company has recently 
been formed in Spain ,  under the name of Sociedad 
Automovi l  de Burgo de Osma, which intends to estab­
lish a service of automobi le  vehicles for transporting 
passengers and freight between Logrono, Soria, and 
Osma. 

The International Congress of Automobilism opened 
on the 9th of July in  the Palais des Congrtls, at the 
Exposition ; the remai n i n g  sessions were held at the 
Automobi le  Club of France, in the Place de la Con­
corde. The progra mme before the Con gress is di­
vided into five sections : 1 . Steam motors, explosion 
motors, and d ivers types. 2. E lectric m otors. 3. 
Transmission systems, frames and their organs, car­
riage bui lding. 4. Traction force. 5. Economic ques­
tions, international and h istoric questions. 

An automobile congress has been recently held at 
Padua, at w hich was d ecided the itinerary of the race 
called the " Tour of Italy, " which is bein g  organized 
on the same l ines as the long touri ng race held in 
England. It will be held in  April, 1901, and the dis­
tance covered will be 3, 100 miles. A road race has 
been recently held at Padua, over a distan ce of 130 
miles, with the fol lowin g  results : Tricycles : 1, Gaste, 
4 h. 52 m. Quadricycles : 1, Bugatte, i n  4 h .  44 m. 
Voiturrettes : 1 ,  Padovani ,  in 8 h .  1 3  m.  Carriages 
under 880 pou nds : 1, Frat, in 4 h. 39 m. Carriages 
above 880 pounds : 1,  Colteletti, in 4 h. 52 min.  The 
road race of 30 miles for m otocycles was won by 
Masseratti in  1 h.  23 m. 

An im portant series of experiments with automobiles 
for use in the French army will take place in Septem­
ber a.t the great autumn maneuvers, near Cbartres. At 
the m aneu vers of last year experiments were made i n  
this direction under the supervision o f  M .  Journu, a 
well-known automobil ist ; as a result, Major Richard 
was appointed to select a type of automobile suitable 
for traction. but as the m achine chosen was not satis­
factory upon trial, the authorities decided to renew 
the experiment this year on a more extensive scale, 
with the assistance of private enterprise. For the 
military transport, eight m achines wi l l  be used ; of 
these, fou r  have petroleum motors and four use steam. 
As in previous years, the service of the general staff 
wi l l  be performed by automobiles steered by the lead­
ing amateur conductors. General Jamont will  use the 
machine of M; Brisson, of 1 2  horse power, and General 
Delanne that of M.  Herau lt, of the same power ; Girar­
dot and Antony will conduct two of the other generals, 
each with a 24-horse power machine. M. Journu will 
have general supervision of the tests. 

The official report relating to the tests of automo­
biles made at the Yorkshire Cycle and Motor Show, 
gives a n umber of i nteresting figures. Among the ma­
chines tested may be m entioned the steam automobile 
of J. Coulthard & Company, of Preston. It  i s  a quadri­
cycle, transporting a load of 2 tons, placed on a plat­
form in the rear. The total length is about 14 feet, 
and width 6 feet ; the wheels, in wrought i ron, have 
2 '6 feet diameter in front and 2 '7 feet in the rear, the 
tires being 4 and 5 inches wide respectively. The 
boiler is  of the vertical type, tubular, having 9 square 
yards of heating surface aud heated by petroleum ; the 
safety valve is  regulated at 30'8 pounds. The water 
reservoir has a capaci ty of 58 gallons and that of pe­
troleum 23 gallons. The vertical engine is triple ex­
pansion, with three cyl inders, the diameters being 2'8 
inches, 4 '6 and 6 '1  inches, with a stroke of 5 ' 1  inches. 
The motor is well balanced and of good construct.ion ; 
it makes normally 500 revolutions per minute. The 
boiler is  fed by a pump or an injector at wi l l ; the es­
capement passes into a condenser of the Royle type, 
and the water of condensation is collected in a reser­
voir. The transmission from the main shaft to the 
axles is effecterl by toothed wheels and Renold chains. 
The total weight of the vehicle is 5, 720 pounds com­
plete. It is  provided with three speeds having the ratio 
of 1,2 and 3. 

The series of tests of motocycles recently made at 
Vincennes Park is of int.erest as showing the perform­
ance in general and the consum ption of pet.roleum of 
the latest types. The tests were carried out with care 
under a competent j ury, and the points observed were, 
first, the regularity of running, necessity of repairs, etc. ; 
second, consumption of gasoline; the speed was not 
taken into account. Twelve motocycles entered the 
competition ; five were tricycles, three quadricycles, 
and four bicycles operated by petroleum motor, this 
being mounted either in front or underneath the sad · 
die. The latter did not give a remarkable showing, as 
only one was able to finish ; but, however, with good 
results. In each of the classes, first and second prizes 
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wert' given, consisting of gold or silver medals. The 
fol lowing figures are given for tbe m achine taking first 
prize in each class, and will thus show the performance 
of the most improved types. 1. Tricycles, constructor, 
Rochet ; motor, De Don, vertical type, 3 inch bore and 
stroke, 1,800 to 2,000 revolutions per minute ; weigh t of 
motocycle, 266 pounds;  consumption of gasoline, 5 'S 
gallons ; distance, in eacit case, 4;!0 m iles ; m ean speed, 
23' 1  miles per hour. 2. Quadricycles, constructor, 
Rochet; motor, Aster vertical type, 3-i ncb bore and 3�­
inch stroke ; weight of quadricycle, 400 pounds ; con­
sumption of gasol ine, 8 '4 gallons ; mean speed, 20 '2 
miles per hour. 3. R icycle, constructor, Werner; motor, 
Weruer vertical t ype, with 2]/s inch bore and 2% inch 
stroke ; weight of machine, 88 pounds ; gasoline con­
sumed, 6'7 gallons ; mean speed, 24 miles per hour. 

A CONVENIENT FORM OF SASH-WEIGHT. 

The invent.ion which forms the subject of the accom­
panying i l lustration is a new sash- weight patented b y  
Eugene S .  Crull ,  o f  Davenport, Iowa, which w eight i s  
made i n  sections s o  as t o  facil�tate its adj ustment on 
the sash. Fig. 1 is  a perspective view of the device. 
Fig. 2 is a perspective view of the parts separated. 

The two parts of which the weight is  formed each 
consist of a body section with an open portion, and a 
branch, the branches fitting in the open portions of 
the bodies. Each part has also beveled flanking 
branches which i ntt'rlock to sustain one part on the 
other. The parts have grooves which match to form 
a passage for the reception of the sash-cord. 

It is  evident that the number of weights can be in­
creased or decreased at wi l l  to rt'gulute the stress on 
the cord. When the proper n um ber have been applied, 
the weights are held securely by a pin driven through 
the cord or a split washer clamping the cord and en" 
gaging the u ppermost weight. 

It is  furthermore evident that this weight can be ap· 

NEW SASH-WEIGHT. 

plied to the cord at any point  between the ends, and 
that it i s  not necessary to string the cord longitud in­
ally through the passage i n  the weight. 

One weight can be placed i n  position on top of an­
other without disturbing the first weight. Merchants, 
by means of this invention,  are t'nabled to carry i n  
stock a un i form o r  standard article which can be used 
on different sashes. Hence the incon venience of carry­
ing in stock a large n umber of sash- weights of different 
sizes i s  obviated. The sections may also be  used to 
bui ld up the ordinary weight where the weight is 
inadequate properly to adjust the weight of sasb. 

• · e  • •  

Educatio n In China. 

Education of a certain type is vt'ry general , but stiU 
there are vast numbers of countrymen in China who 
can neither read nor write. There is  a special l iterary 
class who alone know the literature of their cou n try, 
to the study of which they devote their l ives. There 
are boarding schools, day schools, and colleges. Ex­
aminations mainly confined to moral philosophy and 
literature are held in the prefectorial cities of each 
province twice in three years for the lower degree nec­
essary as a passport to toe public service, and of the 
six or seven thousand cand idates who have come for­
ward, not more than sixty can be admitted to the de­
gree of Literary Chancellor. For th e higher degrees, 
other examinations are n ec(>ssary. There is a. " Col­
lege of Foreign Knowledge " at Peking, whpre E u ro­
pean languages; mathematics, sciences, etc., are taught 
by European, Japanese, and American professors. 
There are besides many Christian m ission schools. 
where the English language and lower branches of 
western sciences are taught. The government also 
m aintains naval and military col leges and torpedo 
schools at the various arsenals to teach the young 
Chinese modern methods of warfare. 

AUGUST 4, 1900. 
Electrical Notes. 

An Italian electrician is said to bavt' invented an 
electric cartridge for use as a substitute for dynamite, 
and other explosives. The composition u sed is  made 
up of potassium carbonate and ammoni u m  chloride, 
the proportions varying according to the use. 'I'he 
discharge is  affected by the electric spark which pro­
duces an electrolytic effect upon the chemicals. The 
cartridges are said to be perfectly safe until subjected 
to the current. 

'r'he Baker Street (Waterloo) electric underground 
road, which is now being constructed in London, will 
probably be prolonged at its two extremities ; instead 
of endiug at Baker Street, it will go to Paddington 
Station, and at the other end wi l l  be prolonged from 
Waterloo to Elephant Place. When the line is  com­
pleted, it is proposed to transport passenllers over the 
entire length for fou r  cents. To cover the same route 
by omnibus costs ten cents at present. 

The use of electricity as an aid in agricu ltural pur­
suits has been tested on a con�iderable scale in Bavaria. 
The current is generated llear the vi l lage of Schafters · 
heim, a distance of seven m iles. The current is gen­
erated partly by steam power and partly by water 
power. The current is to be transmitted at a prps­
sure of 5, 000 volts to the surrounding vi l lages, where 
i t  wi l l  be used for driving agricultural machines of 
various kinds. Special motors have been devised 
which can be easi ly operated by farm hands. 

A new system of mu ltiplex telegraph y  h as been de­
vised by M . E. Mt'rcadier, who has recently described 
the apparatus before the Societe de Physique, of Paris. 
Tbe trans llJ itter is an electro-diapasm ; the recei ver is 
a telephone, and the relay is  a differential telephont', 
which serves at the same time to receive all  the siguals · 
sent by wave currents of different wave-lengths and to 
distribute them to the recei ver circuits, containing 
twelve telephones constructed according to his  system. 
The effect of the siguals transmitted u pon the recei vers 
at the same end is neutralized by a combination of 
condensers and an artificial l ine. M . Mercadier gives 
an accou n t  of the practical results obtained by this 
system, w hich include the transmission of twenty-four 
meFsages at once over the same circuit from Paris to 
Bordeaux.  

A new plan has been suggested by Mr.  D. Tom masi 
for restricting the in terception of wi reless telegraphy 
messages. The idea is  to use two transmitters of dif­
ferent ranges of a ction. The transmitter with the 
larger ran ge is used for sending the m essage to the sta­
tion . for which it is intended, while the transmitter 
with the shorter range is  employed in  confusing the 
message within that range by an ullJllt'aning series of 
dots and dashes. The ran ge of a transmi tter can for­
tun ately be adjustpd by altering the size of the spark 
gap, and, according to The E lectrician, it shoul d  not 
be difficult to restrict the chances of interception to a 
zone of, say, half a mile. If, in addition, the spherical 
wave train could,  by reflection or otherwise, be con­
verted into a beam of the form of a search-light, the 
problem would be solved i n  a way. 

T wo engineers of Berl in have recently invented an 
apparatus w hich transmits to a distance the relief of a 
figure, either l iving or inanimate ; the apparatus has 
received the name of .. teleplastic. " The rel ief may be 
received in full size, or may be enlarged or diminished 
at wil l, being quite exact. The transmitter consists of 
a frame contain ing a great number of metal rods placed 
side by side and movable back and forth. The rect'i ver 
is  a s imi lar apparatus, in wh ich the rods are moved by 
a series of electromagnets ; when a relief is pressed 
against the rods of the transmitter a series of con tacts 
is established, which cause the receiver to reproduce 
the relief by means of i ts  rods, whose movement cor­
responds exactl y  to that of the transmitter. It is ex­
pected that this apparatus wi l l  render service especial ly  
in tbe pursuit of criminals, as  it wi l l  give an exact re­
prod uction of his features. 

The lock gates at Ymuiden, Holland, are being 
operated by electricity. The rapid motion of the 
motor is  converted into slow steady motion suitable 
for controll ir.g heavy masses. Each gate is operated 
by means of a long connecting rod attached at about 
the middle of the width, the inner end of the rod 
being connected to a travel ing carriage, to which mo­
tion is given by four endless chains  passing from sets 
of sheaves. The train sheaves are operated by a train 
of gearing driven by the electric motor, the speed 
being reduced by a worm wheel and a pair of worms. 
The 

-
motor is  placed in  a separate chamber from the 

rest of the mechanism and is careful ly  cemented to 
p revent the access of moisture. The motor shaft passes 
through a fitted bearing in the wal l ,  and there are three 
doors in the passage com m u n icating with the cham­
ber contain ing tbe operating gt'arin g. The 145-horse 
power motors each control a gate, says The Engineer­
ing Magazine, and it is  requi red th at these shall  open 
the gate in one and a half minutes against a difference 
of level of four inches. The motion being automatic 
is arrested at each end of the travel .  The by-pass 
gates are also operated electrically, and the whole 
plant is under tbe control of a single operator. 
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THE GUARDIAN OF THE OYSTER. 

BY DR. BENJAMIN SHARP. 

This little crab. which we know as the oyster-crab, 
is about the size and shape of a pea, resembling some­
what a bleached-out spider. In E urope it is called the 
pea-crab, where it is rare ly seen except by naturalists, 
for there it is not eaten by those who like oysters, w hile 
i n  this country i t  is  we l l  known, as we often see it 
float ing upon the s urface of an oyster ste w. It is com 
mon on our coast. not only i n  oysters, but also in  mus­
sels and scallop", 

The n ame •. Washington-crab " has been suggested 
by some for the oyster-crab , as it was considered a great 
delicacy by our first presi de nt. 

T h e  crab h as been known to natural ists from the 
earliest times of history, and the l ively imaginations of 
wri ters on natural history have woveu a c u rious n et­
work of stories about the life and home of this modest 
l i ttle an imal .  

Aristotle the  Greek and Pliny the Roman , n atural­
ists, believed that a defi nite relation or u nderstand ing 
existed bet ween the shell-fish and its  l ittle lodger, and 
even went so far as to say that death would be the re­
sult i f  the crab should desert its host. The watch f u l  
crab, l i v i n g  within the home of the d u l l  and stupid 
oyster, on seeing small fish approach . would wait until  
one m ore bold than the rest of his  com pan ions ventured 
within the open she l l , then gent ly n i ppi ng the oyster, 
the doors would be closed and the fish held a prisoner. 
Thereupon the two, the host and his guest, would feed 
at leisure u pon the body of the ventUt'esome fish. 

A very beautiful arrangement between these t wo­
the bl ind and the lame-an d  a very pretty com pact­
but the cold eye of science saw that bival ves do not 
feed u po n  fish. but u pon m icroscopic animals  and 
plants, which live and float in the water, and that the 
l ittle crab, whose l i mbs are so soft and yieldi n g, cou l d  
have neither the strength nor the power to pinch o ff  
m orsels of food from an ord i nary fish . 

A nother story. which held its. own until  late i n  the 
last cen tury, was that t h i s  little crab played the part of 
the . . King's Jackal, "  who hunted by night for his  
m ajesty the lion. It  would  sal ly forth to h u n t  and 
bring food to the helpless m u ssel or oyster, and o n  re­
turni ng from the h u nt , should it find the house closed. 
wou l d  gi ve a cry, which was recogn ized by its host, 
the door instantly opened, and it was al lowed to enter. 
Study h as shown that the crab n ever leaves its home, 
and cannot cry, but as with the l ion,  who, i n  fact, often 
gets the food for the j ackal. so it is that the l i ttle crab 
feeds upon the substances wh ich are s wept in by the 
current of water made by th e  bivalve, in order to 
bring in i ts own food, a n d  to freshen the water for its 
respiration . 

Agai n the crab was said  to warn its protecting host 
frolll d an ger by a timely pinch, so that the doors cou ld 
be c losed against some crafty octapus or insidious star 
fish , and for which service the crab was rewarded by 
board and lCldg ing. 

' 

This relation betweeen the crab and the bival ve was 
used by the ancients to i l l ustrate how hel pless is a 
lIlan without a friend. Even Cicero is said to have used 
this simile, and we find the same idea ex pressed by 
the Egyptians in their hieroglyphic writi ngs. 

T h e  oyster-crab, it is true, may act in such a manner 
that it  warns the oyster of the approach of d an ger, but 
we scarcely believe that. it is anything but a personal 
motive on its part. We n ineteen t h  cen t u ry fol ks do 
not bel ieve that any intell igent u nderstandi ng exists 
between the two. We have al l  seen how a crab w i l l  
h urry bac k a n d  forth on the approach o f  danger, will  
dart into the first crevice t o  escape its foe. a n d  when i n  
safety brand ish i ts form idable claws w i t h  t h e  greatest 
s h o w  of bravery. So the l ittle Pinnotheres may, with 
the !lame instinct, run back and forth within the sensi­
tive mantle of the oyster. and retreati ng p ush against 
its soft body, which wil l i ndicate to the sloth ful intel­
l i gence of its host that something is wrong outside, 
when i t  will discreetly close its shell ,  as the better part 
of valor. 

The oyster-crab is about the si ze of a large pea, th e 
body is g lobular, the legs small  and weak, and it d iffers 
from nearly every other crab in having a perfect ly 
soft yield ing skin .  In fact, it was al ways a . .  soft­
shel led crab. " 

In the large •• blue-claw " crabs of our coast the cara­
pace, or shield wh ich covers the bod " is hard and 
fi rm, the legs and especially the pi�de�s extremely 
rigid.  O n  exam i nat ion we find that this shell i s  made 
u p  of a fine horn-l ike skin,  i n  which has been de­
posited a quantity of liTue salts, making its covering 
ai rllost as hard as marbl e. As t h e  crab grows i n  size 
this armor, not being able to grow with the crab, is 
thrown off, while there is  formed j ust u nder i t  a n e w  
soft skin. The shell cracks open , allowing the crab t o  
crawl o u t  of its old clothes, and for a day 01' two it is  
i n  a very helpless conditi on .  It i s  at t h i s  time that 
they are captured and sold i n  our m arkets as . .  soft­

shelled crabs. " However. it  is not lon� before the soft 
skin becomes as hard as it  ever was, but d n ring this 
J!'eriod the crab i s  a very q uiet, modest and retiri n g  
fellow, he has lost a l l  h is pugnacity. ann. i s  n o t.  fon n d  
scurryin g about for food o r  anything else� He retires 

J , itutifi, c!meritau. 
from the sight of the world as much as possible and 
when his skin becomvs hard again, like some persons 
un der similar conditions, he sallies forth making him­
self very d isagreeable to those who differ with him. 

The little oyster-crab is in this sensitive t h i n·skinned 
condition throughout its whole l ife, and consequently 
alwe.ys keeps hidden and as m uch as possi ble out of 
harm's way, within the protecting shells of some bi­
valve 

This state of affairs , is a good example of the law of 
use and disuse, which we find so widely s pread in the 
animal kingdom. When an organ or any part of an 
an i mal is  not properly exercised, or becomes uselells to 
its possessor, nature allows it to d w indle away an d  i n  
t i m e  to disappear. One of these Pinnotheres, which 
l ives, not in any shell - fish, but deep away in  the water 
l u n gs of a sea-cucum ber, i s  d u ring the whole period of 
its adult life in total darkness ; i t  loses its eyes and is 
total l y  blind-as blind, and for the same reason, as the 
blind fish of Mam moth Cave. The eyes being of no 
use i n its dark abode, they degenerate and disappear ; 
so it is with those crabs which are so well  protected 
from their enemies by the h ard shells of their hosts : 
they never get hard skins, but remai n al ways soft and 
transparent. I n  fact, naturalists have given the name 
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.. membrane-body " (Hymellosoma) to one set of these 
crabs, to i n d i cate the soft and delicate nature of their 
skin. 

Now, how does the crab get in, and does it ever get 
out of its shelly home ? O p pian, who l ived in the 
second century after Christ. and who placed h is ideas 
in verse, tells us that the Pin l),as and oysters opeu 
their shells to feed o n  mud and water, which they take 
into their shells. The l i ttle crab, wandering about i n  
search o f  a home, sees t h e  open shel ls  an d thrusts be­
t ween them a small stone or peb b le, and wh ile th i s  
prevents t h e  shel ls  from closing. it creeps in  w ith  
safety. This  i mp lies a great deal of craft and c u n n i n g  
o n  the  part o f  the crab, and, were i t  true, the  theory 
wh ich accounts for i ts soft skiu must be set aside. for 
durin g a certai n time at least the crab must wan der 
about, as do other ha .. d-shelled crabs, u nprotected , 
whi le searching for a home. 

The crab gets into its future residence at a very early 
period of i ts life, when, i ndeed. it looks so u n like ! its 
parent that one would not believe that any relation 
existed between them . When the eggs of crabs are 
h atched, a cu rious l ittle object comes forth. known to 
n atural ists as a Zoea, aud they speak of this period as 
the " Zoea stage."  This form is so unlike any known 
crab an d al ways found free ly swimming i ll the water, 
and. never on the bottom , that when it was first d is-

A ZOEA. 

covered it  was supposed to be all adult animal, and 
was named Zoea. By raising crabs from t he eg�, it 
was fou n d  that this Zoea was only the child hood of 
nearly every crab or lobster, and as i t  grew and shed 
fl'om time to time its transparent skin, it  grad ual ly 
callie to look more and more like its paren t. 

By the discovery that the eggs of barnacles passed 
through stages cOlll mon to most crab-like animals, 
natural ists fou n d  that they d id  not belong to that 
great group i nclu di ng the snai ls, clams, and cutt le-fish , 
w here they had been placed prior to 1829, but belon ged 
to the group which i n cl udes crab, lobster, and shri mp­
l ike animals, but greatly  modified i n  the adu lt state, to 
suit their habi ts an d  surrou nd i n�s. 

The tiny Zoea, not larger than a pin's  head , leads for 
a time a perfectly free l i fe in the wat.er. swept hither 
and th ither by the currents of the sea : as it gets older, 
i t  finds its way to some open oyster and then it is  s wept 
with i n  its shel l by the current of water w h ich passes 
o,'er the gills and on to the mou th . It here gives u p  
its wan dering l ife an d soon grows t o  the adult form, 
shedding from time to t i m e. as with all crabs, its trans­
parent ski n .  Yve fi n d .  moreover. that i t  is on l y th e 
fpmale which l i ves i n  the oyster. T h e  mal e Zoeas do n o t.  
remai n  th u s  protectpd . h u t  prefer the freed om of a l ife 
upon the ocean bottom, only v'isiti ng i ts mate i n  the 

oyster at certain seasons of the year. Thil male form 
is not soft, l ike its well housed mate, b ut, as we would 
suppose from i ts free l ife, has a fairly ha.rd shell , l ike 
other crabs. 

The Pi nnotheres are found all over the world, w her­
ever we find oysters, m ussels, or scallops, from the 
An tarctic Ocean to the frozen n orth ; but it seems that 
they are only used as a table delicacy by the American 
people. In the West Indies there is  an oyster which 
attaches itself to the long roots of the mangrove trees. 
When Colum bus tirst saw them, he was great l y aston­
ished to find, among the many wonders of the Western 
world, oyster bearing trees, and having read that 
pearls were formed in oysters by drops of dew fal ling 
into their open mou ths, reported to t h e  cred u lous 
Europeans that the mangrove oyster m ust yield an 
abu ndant harvest, for the dew was so heavy i n  thpse 
tropical i� lan ds. D r. Patrick Browne, however, tells 
us, i n  1756. that the oyster crab is  very common in  the 
mangrove oyster, and su ch " as eat t h em do not thin k  
them a b it  the worse for being a ccompanied with some 
of these crabs, which they swallow with the [shel l]  fish . "  

These crabs a r e  q u ite common i n  the true  pearl 
oyster of the I n d ian and Pacific Oceans, and there is a 
specimen of one of th ese shell!' in which a male is im­
prisoned i n  the substan ce of the shel l and covered 
over with a layer of mother-of-pearl. The l ittle fello w 
probab l y  entered the oyster i n  search of his mate, an d, 
not fin d ing her, wandered about and final ly  passed be­
t ween the mantle of the oyster and the shell ,  where he 
was final l y  enshrouded in mother-of-pearl . 

T here are about seven ty-five kinds o' crabs bl'lon g­
ing to the oyster-crab fami ly, all more or less related. 
A l l  of them are small  and of a retiri ng dis position. 
Some do not l i ve w it. h i n  the shells of a protecting bi­
valve, but remain on the sea bottom under stones and 
h idden within  small holl's. Naturalists can, by t h e  

- study of these animals, t race the d ifferent steps frOID 
the free crab, hiding in holes and crev ices, to those 
which enter the open mouths of oysters, where, being 
protected from the attacks of enem ies and having i ts 
food brou ght to it by the exertions of its host, i t  spends 
its entire l i fe. 

But perhaps the most curious habit found in any 
crab is t hat of a n ear relation of the oyster - crab, which 
we may cal l  the " Coral-crab . "  This  very small  ani m al, 
after the free Zoea life common to most crabs. settles 
down i n  the fork of a growing coral and wai ts for a 
home to be bui lt  u p  around i t. As the coral grows, 
the crab is slowly surrou nded by th e  h ard skeleton of 
the polyps. A very wonderful  equ i l i brium is no w 
formed . The crab m u s t  gro w j ust as fast and no faster 
than the coral , for i f  it  did not keep pace with the 
growth of the cora l it wou ld be soon walled i n  and no 
room al lowed for its future growth. So, unti l  the crab 
has reached its fnll size, about on e-qu arter of an inch, 
i t  lies in a cup-shaped hollow. with its opening on a 
level with the coral-polyps. When the full  growth of 
the crab has been attai u ed, the coral-polyps would now 
certainly close i n  over the l ittle crab, and make it  a 
prisoner, as did the pearl oyster, b u t  t h e  cu rrents of 
water made by the crab i n  breath i n g- force the pol y ps 
to grow slan ting from the mouth of her cave, so that i n  
time a long fun nel-like opening leads past  the growing 
polyps to the body o f  the  l ittle crab. 

We have here a beautiful hdaptation . The crab 
chooses its o w n  place among the coral branches, and 
then gently forces the workmen to build it a safe and 
comfortable home. 

.. . .. . .. 
Replacing a Propeller at Sea. 

The steamship " Border Kn ight " was disabled at sea 
by losi ng a propeller. The tai l shaft broke short off at 
the boss and dropped to the bottom of the ocean. The 
mach inery was i mmediately stopped and for safety 
the steam was run through the winches instead 
of using the automatic blow-off. Very i nteresting re­
pairs were then made. The " Border Knigh t " carried 
only water ballast and was 2, 000 m i les from New York. 
T here was a spare tai l shaft and propeller on board. 
Of course. it would not h ave done to h ave pulled the 
broken tail  shaft back into the t un nel , as this wou ld 
h ave opened a hole below t h e  water- line. The en­
gi n eer, whose name is Gerrie, made a plug j ust the size 
of the shaft hole. He was then lowered over the stern 

with a rope, and seated h imself  on the pintle of the 

rudder. He then succeeded in inserti ng the plug and 

driving it h ome. The broken tail shaft was then re­

moved and the water was pu mped from the stern bal 

last tanks. It was necessary to d rive the pl ug sti l l  

further in ,  and this  was accomplished by the heroic 

engineer , though sharks were fo l lowing the vessel i n  

considerable num bers. The spare tai l shaft was got­

ten into position and the spare propeller, which 

weigh ed ei ght tons, was lowered over the side of the 

boat and sle wed around u n til it  was in proper position. 

The tai l shaft was then pushed out th rough the hole 

in the stern , d isplaci ng the pl ug. The propel ler was 

then worked over i t  to
'
the should er of th e  boss, and 

t.h e  key was dri ven i n .  The forward section of the 
sh aft was then repla ced, the con pl ings were made, the 

bolts tigh tened , and after four days and three hour!!' 
work the vessel proceeded upon her journey. 



THE HAMBURG-AMERICAN LINER "DEUTSCHLAND." 
Of the six decades which cover the life of Tra,nl!'atlan­

tic steam navigation , the latest is certainly the most 
remarkable. The period from 1889 to the present year 
may appropriately be called the " twin-screw pE'riod, " 
for it was in the year of the last Paris Exposition that 
the Inman and International Line, predecessor of the 
American Line, placed in service those two magnificent 
shi ps, the ., City of New York " and the .. City- of 
Paris, " which were built on the Clyde from plans 
d rawn by designer B i les. In several rpspects they 
marked a distinct departure from al l previ­
ous vessels. They were the first to embody 
t win screws driven by separate engines 
placed in two distinct water-tight compart­
ments. They marked, moreover, a great ad­
van ce over previous ships in size, speed and 
accommodation; and from the very first they 
wpre a brill iant success, the .. Paris " early 
in her career brpaking the record for the 
Transatlantic trip and crossing from New 
York to Queenstown in  considerably under 
s ix days, at an average speed of over 20 knots 
an hour. The follo wing year the White Star 
Line placed in  service the " Teu tonic " and 
the " Majestic," Rister ships of 13, 800 tons 
displacement and 19� knots speed_ Al­
though some what smal ler than the " City 
of Paris," these vessels were 25 feet longer, 
their length over al l  being 585 feet. 

Three years later the Cunard Company re_ 
gained the leading position in respect to 
size, speed and accommodation by adding to 
their fleet the celebrated " Campania " and 
.. Lucania." Throughout the history of the 
Transatlantic service there had been no in-
stance of such a great increase over the 
di mensions of previous vessels as was marked 
by the advent of these handsome vessels. They were 
625 feet long, or 65 feet longer than the "City of Paris," 
and 65 feet in >Jearn, with a displacement of 19, 000 
tons, or 4, 000 tons more than the last named ship. 
With an ind icated horse power of 30, 000, the .. Lu­

cania " has crossed the Atla,ntic from Sandy Hook to 
Queenstown in 5 days and 7 hours, at an average speed 
of 22 '1 knots per hour. 

In 1 895 the American Line, which und er an Act of 
Congress had already purchased the " City of Paris " 
and the " City of New York," placed in service those 
two well-known vessels the " St. Paul " and the " St. 
Louis." Each may be descri bed as an i mproved " City 
of Pari:;, " retaining the best features of that vessel and 
embodying tho many improvements in construction, 
motive power, ana c.;mfort for the passen­
gers, which had marked the intervening six 
years since the launch of the latter vessel. 
They are 554 feet in length, 63 feet in beam, 
and have a d isplacement of 16, 000 tons. 
The " St. Paul," whose engi nes indicate 20,-
000 horse power, has made the passage to 
Southampton at an average speed of 21 
k n ots an hour. 'l'he four vE'ssels of this line, 
it wi l l  be remembered, took an active part in 
the naval operations of the Spanish-Ameri­
ca n war and proved invaluable, both as 
scouts and in the tran sport service, for both 
of which duties the size, speed and coal en­
d urance rendered them particularly well 
suited. 

T wo years later the North German Lloyd 
Company despatched on her maiden voy­
age to this city the " Kaiser Wilhelm der 
Grosse, " a vessel wh ich is natural ly com­
pared with the " Campania " and . .  Lu­
cania." She is 24 feet longer than tho�e 
vessels and possesses 1 foot more beam and 
1, 000 tons more displacement. From the 
very first she was a notable success, and up 
to the advent of the " Deutschland " she 
held all records for average sea speed and 
for distance traveled in 24 hours. Her fast­
est trip to Southam pton was m ade at an 
average speed of 22' 62 knots per hour, and 
she has covered the enormous distance of 
580 knots in 24 hours. 

After. an interval of two years, the White 
Star Line added to thei r fleet a huge steam­
er that not only far exceeded in dimen­
sions any existing liner, but both in  length 
and displacement was greater than the 
,. Grpat Eastern " itself. The " Oceanic " is 
704 feet in length, 68 feet in beam, has a 
d isplacement of 28, 500 tons, and with an indicated 
horse power of 28, 000 has crossed the Atlantic at an 
average speed of 20 '5 per hour. 

In the latest Transatlantic l iner, the " Deutschland," 
which form.'! the subject of the accompanying engrav­
ings, the Hamburg- A merican Company aimed to pro­
duce, if not the largest, at least the fastest, most pow­
erful ,  and best appointed vessel , .  in the Atlan tic ser­
vice. She was b UIlt by the Vulcan Iron Works, of 
Stettin,  Germany, who were the bu.i lders also of the 
.' Kaiser Wilhelm der Grosse," She is  not so long as 

the " Oceanic " b y  18 feet and she has one foot less 
beam and 5, 500 tons less displacement. The "Oceanic," 
however, was not built for extremely high speed, but 
she was constructed with a view to carrying besides her 
passengers a large amount of cargo. The "Deutschland ,"  
on the  other hand, is an ideal Atlantic racer. Her  l ines 
are exceedingly fine. Looking at her when she is in 
the dock, one is struck with the fact that the a lmost 
paral lel lines amidships which exist in  other fast steam­
ships are wanting in the " Deutschland, "  for she begins 
to fine away toward the ends from amidships, remind-

THE BRONZE PROPELLERS OF THE " DEUTSCHLAND." 
Diameter, 23 feet; weight, 30 tons. 

A DECADE IN THE DEVELOPMENT IN THE TRANS­
ATLAN'l'IC STEAMSHIP. 

Date Length . Beam. D::;��tCe- Horse Speed. 
• Feet. Feet_ Tons: Power. Knots. 

City of Paris . . . _ . 1889 
Teutonic . .  _ . . . .  . .  1890 
Campania. . • . . . . . . . 1893 
St. Paul., . . . . .  . . . .  1895 
Kaiser Wilhelm der 

Grosse . . . . . . . . . _ • 1897 
Oceanic . . . . . .  . . . . . 1899 
Deutschland . .  • . • . . 1900 

560 
585 
625 
554 

649 
704 
686 

63 
57� 
65 
63 

66 
68 
67 

15,000 
13.S00 
19,000 
16,000 

20.000 
28,51:0 
23,000 

20,000 
1S,000 
30,000 
20,000 

28.000 
28 000 
35,640 

20 ' 25 
19 '50 
22 ' 1 
21 ' 0  

22 ' 62 
20 ' 5 
23 '0 

ing one in the beauty of her lines of t.he model oi a 
steam yacht. In the engine room,  also, she greatly 

" DEUTSCHLAND "-MAIN ENTRANCE TO SMOKING·ROOM. 

exceeds the " Oceanic." She is driven by two sets of 
six-cylinder, quadruple' �xpansion engines working 
on four cranks and balanced on the Yarrow-Sch lick­
Tweedy system, which is designed to, and very effect­
i vely does, red uce vibration. The hollow nickel -steel 
shafting for each engine is 130 feet in len gth and 2 feet 
in outside diameter, and the propellers, which are of 
bronze, are 23 feet in diameter. Steam is supplied by 
16 Scotch boilers, 12 of which are of double-ended and 
the other four of the single-ended type. The working 
steam pressure is 220 pounds to the square inch. When 
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the boi ler room is in full swing, the firemen have to feed 
coal continuously to no less than 112 separate furnaces. 
The vessel, it is almost needless to say, is constructed OQ 
the usual water-tigh t bulkhead principle,  the hull 
being divided into 17 water-tight compartments by 
means of a longitudinal bulkhead and Qumerous trans­
verse bulkheads. There is also the usual cellular bot­
tom extending throughout the length of the IShip and 
rounding well up into its sidE'S. 

It wil l  be noted that the accommodation of the 
.. Deutschland " is mainly restricted to first and second 

cabin passengers, provision being made for 
41}7 first cabin , 300 second cabin and 300 
third-class passengers. A novelty in the first 
cabin accom modation is a separate play­
room for children and a gymnasium, whi le 
another innovation is a grill room, situated 
on the boat deck at an elevation of about 40 
fee t  above the sea, where passengers may 
ohtain a meal at any hour  of the day. The 
general scheme of decorat ion may be gath­
ered from the accom pan ying photographs, 
wh ich we are pnabled to prpsent by the 
courtesy of Mr. Emi l  L. Boas, General Man a­
ger of the Ham burg-America n Line. The 
d ining saloon is a noble apartment reach­
ing across the full wid th of the vessel and 
lighted by large port holes at the sides and 
through a large light-well ,  terminatin g i n  a 
dome covered with cathed ral glass. One of 
our photographs, taken from the gallery of 
the deck above the d i n i ng saloon, shows 
three separate decks of the vessel ; that on 
which the dining saloon is  placed , the deck 
above, from which the photograph is taken, 
and above that the deck on which the ladies' 
parlor is located. This photograph is of par­
ticular interest as giving an i mpressive idea 

of the tru e  proportions of a modern Transatlantic liner_ 
Two others of our photographs are taken i n  the first 
cabin smoking-room, which is located in the after part 
of the vessel . This room is of great height, not less 
than 20 feet to the roof of the dome, and the walls are 
decorated with paintings of New York harbor, the 
port of Hamburg, and other localities connected with 
the service of the ships of the line. Impressi ve evi­
dence of the size of such a ship as this is afforded also 
by thE' fact that the promenade deck gives an u nob­
structed wal k of 520 feet, or over 1 ,000 feet circuit. 

In our last issue we gave sOllie particulars of the 
maiden trip of the " Deutsch land." On her return trip 
to Plvmouth the vessel broke all previous records, 
covering a distance of 3, 085 knots, at an average speed 

of exact ly 23 knots an hour. The ship's log 
records that fog was experienced on two days 
of the run ; an d  but for this the average 
speed would h ave been greater, a few hours 
bei ng lost through slowing down. Dur­
ing the homeward tri p the engines indi­
cated 35, 640 average horse power. One  
marked advantage of  high speed i n  a ves­
sel l ike the . . Deutschland" is that she is 
enabled to make a round trip to Europe in 
three weeks, thus making a sailing from 
each port . once in three weeks, instead of 
once in four or five weeks, as is common 
with slower vessels. Of course, this throws 
a much heavier strain on the shi p  and en­
gines, and the vpssel's life is l ikely to be of 
less duration ; but it is considered by the 
company that i n  view of the rapid develop­
men t in  the size and speE'd that is ever tak­
ing place in l'ran�at Jantic steamshi ps, such 
a vessel as the .. Deutsch land " wi l l  not 
begin to deteriorate until it i s  desirable to 
replace her wi th a more up-to-date ship. 

.. . . . .. 
'I'h ree Hu ndred a n d  Fift y  Thousand 

Donars for a Patent. 

The German government has just paid 
$350, OCO to the St rowger Automatic Tele­
phone Exchange, of C h icago, for the patents 
and rights to manu facture and use that com­
pany's automatic switch.  A trial of it  was 
made in Berl i n  in  the early part of the year, 
and th e first payment of $1 50, 000 was made. 
The contract was for a 200- i nstru ment ex­
ch'lnge in the government servi ce, to be 
used for six lllonthE, and i f  at the end of 
that. time it proved satisfactory $500, 000 
was to be paid_  At the expiration of the. 
second month the govern ment asked for an 

extension of the terms of th e contract in order to per­
mit  t he installation of 200 lIlore automatic iustruments 
in private institutions, etc. , in Berlin_ 

• • • 

ACCORDING to M. H. Coupin, the alkal ine herbs are 
poisonous in thpir influence on plants in proportion to 
the atomic weight of the metal, in the fol!owing order ; 
calcium, strontiulll , barinm, and strontium are poison­
ous Most salts of bari u m  especiaJIy so, as also are 
the chlorates of lime and potassiuUl. 
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THE POWER GENERATING PLANT AT THE PARIS 

EXPOSIT ION. 
BY 11'. P. MANN. 

The main dynamo rooms of the Paris Exposition 
form part of the Electrical Palace, and lie on either 

J C itutific !lUtricllU. 
to the engines passes underground, and the founda­
tions have been built to accommodate the condensors 
and accessories, which are thus nearly all placed be­
low the floor level. In the French dynamo room the 
first generating group to the left has been constructed 

73 
the section, of the Allis-Corl iss type, with a capacity 
of 2,000 horse power at 75 revolutions. The dy namo, 
placed in the center between the two cylinders, is of 
American design, having been constructed on the 
Thomson- Houston system by the Postel-Vinay Com­

side of the cen­
tral portion of the 
building ; here are 
to be seen the 
large engines and 
dynamos of differ­
ent types which 
supply the lamps 
a n d  m o t o r s  
throughout t h e  
b u i I d i n  g s and 
grounds, at the 
same time serving 
as an exhibit of 
the most improv­
ed engines and 
electrical machin­
ery. At the pres­
ent Exposition a 
c o n s i d e r a b l e  
amount of power 
is  requ i red to ope­
rate the motors 
used in the differ· 
ent exhibit8, the 
electric system of 
p o  w e r d istribu­
t ion is u sed ex­
clusively, d o  i n  g 
away with small 
steam e n  g i  n e s .  
The total amount 
of energy used for 
lighting and pow­
er reaches 30, 000 
h o r s e  p o w e r ,  
which is furnished FOREIGN SECTION OF THE POWER GENERATING PLANT OF THE PARIS EXPOSITION. 

pany, of Paris.  
'l'he dynamo is 
one of the largest 
at the Exposition, 
giving 1,000 kilo­
watts at 5,000 
volts. The  fly­
wheel is placed 
on the inside next 
the d ynamo ; the 
e n g  i n e is sur­
rounded by two 
platforms, which 
are reached by a 
dou ble staircase. 
In front of the two 
latter groups have 
been installed two 
small generating 
sets u sing Laval 
steam turbines to 
drive the dyna­
mos ; these tur­
bine sets are used 
to a considerable 
e x t e n t  in the 
.French navy. be­
i n g constructed 
by t h e  Maison 
Breguet, of Paris. 
F a r  t h e  I' on is 
another large gen­
e r a t i n g group : 
the engine, of 700 
horse power, i 8 
furnished by the 
Pignet Company, 

by 38 generating 
groups ; the total capacity of the steam engines is 
about 36, 000 horse power. 

The dynamo room shown in the first illustration is 
that occupied hy the engines and dynamos of French 
construction ; the second dynamo room contains those 
of foreign makes ; there are also two correspon ding 
steam-generating plants situated in the rear of these, 
con taining two rows of boi lers erected on each side of 
a central passage. The dynamos and engines are 'su p­
ported on massive foundations in concrete, going down 
to a depth of fifteen feet. The piping from the boilers 

by the Fives-Little Company, of Paris. The engine 
is cross-compound, of the Corliss type, making 80 revo­
lutions ; it has a capacity of 1, 200 horse power. The 
dynamo is of the three-phase alternating-cu rrent type, 
working at 2,000 volts, with a capacity of 800 kilowatts. 
The next generating set is furnished by the Alsatian 
Company, of Belfort ; it has a large upright compound 
engine of 1 . 200 horse power j the mai n sh aft 'carries a 
hea,-y fly- wheel on one side and on the other a direct­
Cllrrent dynamo of 680 kilowatts, giving 500 volts. 
Next to it is an upright compound engine, the largest in  

of  Lyons, and the 
dynamo, o f  the Grammont type, is a triphase alternator 
working at 2, 200 vol ts. 

The foreign dynamo room, shown in the second i l­
l ustration, presents many novel and interesting types 
of machines. The British section, shown in front, to 
the left, contains two Parsons steam t urbines with di­
rect-current dynamos. Back of these is a large cross­
compound engine built by Robey & Company, of 500 
horse power, with a direct-current dynamo of 300 kilo­
watts at 250 volts. The engine has a new ty pe of elec­
tric governor, which keeps a constant speed at all 

FRENCH SECTION OF THE POWER GENERATING PLANT AT THE PARIS EXPOSITION. 
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loads. Near it is the large upright engine of the Gal­
loway make, giving 680 horse power at 105 revolutions. 
The dynamo, mounted on the shaft between the cylin­
ders , has a capacity of 500 kilowatts ; i t  has been built 
by Mather & Platt, of Manchester. A sti l l  larger u p­
right engine, triple expansion, is that of Wil lans & 
Robi nson, giving 2,000 horse power ; the dynamo is 
furnished by Siemens Bros. & Company, of London. 
'f he German section, at th e  farther end of the build­
i n g'. contains  four of the ! l argest generating groups at 
t h e  Exposition. Two of these may be seen to the 
right, the first being tbe large IBorsig engine of 2,500 
horse power, carrying a Siemens & Halske alternator 
of 1, 250 kilowatts. Tbe engine is of remarkable size, 
m easuring 38 feet from tbe ground to tbe highest 
point : it h as a total weight of 350 tons, the foundation 
plate weighing 60 and tbe flywheel 41 tons. Next to it 
is a large triple-expansion engine of 2, 000 horse power, 
carrying on one side a Schuckert alternator and on the  
other a d i rect current dynamo, the  total representing 
1 , 200 kilowatts. Opposite to it  is a s imi lar generati ng 
group of about the same capacity,  with Lahmeyer dy­
namos. Tbe remaining set  consists of a cross-com­
pou n d  engine built by the Augsburg Mach ine COlll ­
pany, carrying an al ternator of large diameter of the 
Helios Company, Cologne, giving 2, 000 kilo watts. The 
external diameter of this mach ine is nearly 30 feet and 
tbe  diameter of the revolving field 25 feet. 

The machines of the Belgian section may be seen on 
the left ; in front is a Carelil engine oC 1 , 000 horse 
power, with a Kolben alternator, and fartber on an 
engine  of l ike capacity, built by Van den Kerchove, of 

Ghent., with an al ternator of 600 kilowatt!', giving 
2, 200 " olts ; the third group has an engine of the 

Boll inckx make, of 1 , 200 horse power, and a dynamo 
huil t  by the Electric and Hydraul ic  Company, of  
C h arleroi. Besides the  groups in  the main · dynamo 
room are  those of the  Swiss, Austro-Hungarian, Italian, 
and other sectiom, whicb occupy the neighboring 
spaces. In the mai n dynamo room is a traveling crane 
of 25 tons, bui lt  by Carl Flohr, of Berl in ; it spans tbe 
bui lding, running on a track at eitber side. · 'fhe car­
riage running along the horizontal beam is operated 
by tbree phase motors. 

• I e  • •  

Statistics of Mining Produe.tlo n o f  Great Britai n. 

The figures for the mining prod uction of Great 
Britain for the last two years baye recent ly been pub­
lished. In making the estimates the mines have been 
divided into three classes, coal, minerals and stone 
quarries. T h e  figures for 1898 and 1899 are given as 
follows, in millions of tons : 

1898 
CoaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202'0 
Refractory cl ay . . . . . .  . . . . . .  . . .  . . . . . . .  . . . . . . . . . .  . . . . .  2'8 
Iron ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Schist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

7'9 
2'1 

1899 
220'0 

2'9 
7-8 
2-2 

The figures show an increase in thp. production of 
coal of 8 '9 pel' cent over that of 1898. More than one­
half of this i ncrease comes from the mines in the south 
of Wales, where a prolonged strike diminished greatly 
the figure for 1898. The number of persons employed 
i n  this class of mines i n  1899 has been 729, 009, of which 
58!l, 009 are employed underground ; this represents an 
iucrease over 1898 of 22, 115 persons. The mines of the 
second class give the following figures in mil lions of 
tons : 

1898 1899 
Gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134 158 
Iron ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.167 1 ,95i 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556 500 
Rock salt . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  188 190 
Slate . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  178 179 
Z=inc ore . • • .  • _ • • • • • • • •  , • • • • . • • • • • • •  , . . • . • • • • • •  • •  • • • • 24 23 

The number of persons employed is 35, 187, of which 
20, 618 are und erground . Tbe total production of iron 
ore is thus nearly 10,000, 000 tons. Iron .ore is  also 
foun d  in the quarries, which in 1898 gave more than 
4, 000,000 tons ; the figure for 1899 is  not yet given. 
The im portations of iron ore amounted to more tban 
7,000,000 tons fOI' 1899, and thus the total consumption 
for the year is at least 21 ,000, 000 tons. 

.. . . . .  

The Death of J asper R. Rand. 

We regret to note the death of Jasper R. Rand. Mr. 
J. R. Rand and his brother became interes�ed in rock 
dril ls when tht'y were in the pioneer stage, w i th at 
most a smal l  and uncertai n future before them. Rock 
drills were among the first American machinery pro­
ducts to find recognition among foreign engineers, and 
they are to-day at work i n  nea.rly every country on the 
globe where the mining industry has passed beyond 
the most pri mitive stage. 

• • • • • 
THE question as to whether strontium and bariu m  

can replace calcium i n  plants has been made the sub­
ject of inquiry. Dr. M. Suzuki gi ves a contribution to 
this question in a recent n u mber of The Bul letin of the 
College of Agriculture of Tokio. Experi ments were 
carried out with several species of plants and in  soils 
containing varying amounts of calcium ; the results 
show that strontium and bariu m  can never replace cal­
cium, as they are stron gly poisonous, although the 
poisonous action may be lessened to a certain extent by 
the addition of lime salts. 

Science No tes. 

Messrs. Macfad yan and Rowland report tha.t they 
have exposed various micro-organisms to the tempera­

ture of liquid ail' for some days without finding that 
the vitality of the organisms was i mpaired in any way, 
except that in one or two cases their growth was 
slightly delayed . 

Dr. Donaldson Smith, the Philadelphia explorer, 
recently reached Cairo after a remarkable journey to 
Lake Rudolf and Stefanie. From Uganda he was con­
veyed down the Nile from Kbartoum in an Anglo­
Egyptain -gunboat, the first vessel to traverse the Nile 
since the cutting of the sudd. Dr. Smith has accom­
pl ished considerable interesting work i n  hitherto u n­
explored regions. 

Dr. J. J. S. Lucas has developed a system for the 
Nordracb open-ail' treatment of consumption, which 
possesses several points of interest. A maximum amount 
of fresh air is prescribed, together with a strict but 
genero us diet. The fresh ail' seems to be an i n dispens­
able aid to any successful treatment of tu bercular dis­
ease. Tbe work is enti tled " Nordrach at Home, " and 
is pu blished at Bristol, England . 

According to Herr Rein mann, there is no relation 
between rancid paste and the odor of butter an d the 
q uantity of free acid found in it. The greater the 
amount of caseine  and of milk sugar in butter, the 
more quickly does it  become rancid. It  does not ap­
pear that light and ail' exercise any direct influerice 
u pon the prolless. B utter made fro m sterilized cream 
wi l l  rarely become rancid, but if brought into contact 
with rancid butter it will turn in a few days. 

Several educational awards to the United States 
have been made at t he Paris Exposition. In three in­
stances distinguished merit was recognized in  the case 
of individ uals : Prof. H .  A. Rowland, of Johns Hop­
kins University, Prof. Nicholas Murray Butler, of 
Colum bia University, and Melvil Dewey , of the Uni­
versity of the State of New York. (irand prizes were 
awarded to the U niversity of the State of Ne w York, 
the Congressional Li brary at Washington, Harvard 
Uni versity, University of Pennsylvania, Johns Hop· 
kins University, and the American Library Associa­
tion . 

A new record for high kite flying was established at 
Blue H il l ,  Boston,  July 1 9. wben a height of 15, 900 
feet was reached with a l ine of six kites in tandem. 
Five were an i m proved box pattern and one was a rib 
kite. The greatest height was reached with four ·and 
three-quarter miles of steel piano wire used as a flying 
l ine. The temperature registerE'd by the automatic 
instrument was 30° ' ; at tbe sea level it was 80°.  The 
velocity of the wind was 26 miles an hour and the at­
mosphere was very dry. It was diffi('!ult to see the 
highest kite from the O bservatory without the aid of 
a telescope. 

Inj udicious restorations have awakened storms of 
complaints from the time of Ruskin down. Tbere 
have been, however, many cases w here restorations 
have not only been j ustified, but have been carried out 
i n  a tboroughly satisfactory manner. The church of 
Santa Maria della Spi na, on the Lung'Arno at Pisa, was 
taken down abou t two years ago, as it  was in a most 
dilapidated state, and was re- erected at a higher level, 
so as to protect it from the damp of iti; original posi­
tion. Not only was the masonry of the walls replaced 
stone by stone in the propel' plalle, but every frag· 
ment of old carved work was preseryed, and where 
small pieces had been lost, they were reproduced with 
an accuracy which would please archreologists. 

The Hudson Bay Com pany officials have recei ved 
word that Indians, hunting on the east coast of Hudson 
Bay north of St. George, discovered some wreckage 
that may possibly have been that of the And ree ex­
pedition. I t  is !Stated that they found last spring a 
vast quantity of wreckage and the bodies of t wo men 
and one lIlan who was dying. The language which 
this man spoke was not English, and the Indians were 
not able to understand it. They described the car 
and other wreckage accurately. The Hudson Bay 
officials seem to be convinced that it was the And ree 
expedition, and have sent out a party guided by the 
Indians to find and brin g  back evidence to establish 
the tru th of these state men ts. 

Vani l l in  is developed in the leaves of the van i lla 
plant by a ferment, 01' by m i neral acids, It has n o w  
been proved that a s imi lar combination exists in the 
fruit. B usse obtained from the botanical Gardens of 
Berlin an unripe vani lla pod which was ground and 
extracted with alcohol at normal temperature. The ex­
tract was treated with lead acetate and the excess of lead 
was removed by hydrogen sulphide, and the alcohol 
removed from the filtrate by heat . .  A portion of the 
aqueous fluid was gently h eated with a small · percent­
age of sulphuric acid, another equal portion with 
h ydrochloric acid, and a third with a few grains of 
emu lsion and warmed. In all three cases the odor of 
vanil la was very strong. The product w as purified by 
dissolving i n  ether and washing the solution with 
water : on evaporation of the ether a pure vanilla odor 
was obtained. 
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Engineering Notes. 

Large deposi ts of the rare earths, s chuas zirconia. 
thorium, ittriuw, etc. , have been located in Central 
Tasmania. 

A project is on foot to connect the railways of Greece 
with those of Ttukey, so as to connect Athens with 
E urope by rail. 

The British consul at Copenhagen calls the atten­
tion · of persons trading with that country to the 
necpssity of registering their trade marks in Denmark. 

The opening of the new freight station in the Penn­
sylvania Avenue Subway at Twentieth and Hamilton 
Streets, Philadelphia, pra.ctical ly completes the Read­
ing Subway, which was ful ly i l lustrated in the SCIEN­
TIFIC AMERICAN for October 21, 1899. 

An engine shaft with its attachments weighing 240 
tons was recently raised with the aid of screwjacks 
and overhead crane at the power house of the Metro­
politan West Side Elevated Rail way in  Chicago. The 
shaft belongs to  one of the  big engines operating the  
dynamos. The rotation of tbe  flywheel caused the 
pillar blocks to become loose and approach each other. 
The shaft was raised in order to put in new work so 
that the foun dations of the engines wi l l  be stable. 

Dr. Goldsch ulit has devised a new method of weld­
in� raUs, in  which he makes use of the great beat de­
veloped by alumin ium when it combines with oxygen 
furnished by a metallic oxide. In the process of weld­
ing wbich he uses at present, the ends of the rai ls are 
brought together in a cruci ble, in which is t ben p laced 
a quantity of finE'ly di \'ided alumin i u m · and iron ore. 
The rai ls, previously planed at the ends, are pressed 
together tightly and the mixture igni ted ; the heat 
produced is sufficient to m ake a good weld, the more so 
as the high temperature causes an expansion of the 
rails and brings them firmly together. 

Prof. Lunge, at a recent meeting of the Society of 
Chemical Industry, at Li verpool, made some interest­
ing remarks on sulphuriC acid manufacture. He stated 
tbat . we are confronted with the greatest revol ution 
which has taken place since the acid .became a com­
mercial product. This is the total abol ition of the 

vi triol chamber and of the use of nitrous fumes as 
oxygen carriers. By the use of the catalytic po wer of 
platinum, perhaps also by that of ferric oxide and 
otber substance�, a great lllany ind ustries will proba­
bly be able to make their own sulphuric acid by the 
new process, as it is simpler and can be successful ly 
carried out upon a small scale. 

An Engl ish inventor has devised an apparatus where­
by the sides of rai l way cars may be thoroughly  washed 
and cleansed without the u�e of hand labor, which is 
now commonly employed for this purpose, says The 
Rail way Review. The device comprises rotary brushes 
adapted to be moved i nto engagement with the sides 
of the car, shields partially inclosing the brushes and 
movable there with, sprayi ng pipes carried by the 
shields and flex ible connections between the pipes and 
a water-supply p ipe. The machine is mounted in  a 
shed or other enclosing structure located on a track 
siding, through wbich the cars may be convenient ly 
passed. As the cars are drawn slowly b9tween the 
washers power is applied to rapidly revolve the circular 
brushes, and at the same time water is  turned into the 
shields to aid i n  removing the dirt. 

A curious
· 
and u nexpected deve lopment has arisen in  

connection with the cutt ing o ff  suddenl y, at  Assouan, 
on the Upper Ni le. The large vol umes of water which 
were l i berated had been stagnant for Jilany months, 
and, therefore, possessed no free oxygen : conse­
quently the fish in the r iver at Assouan have been de­
stroyed by the hundreds of thousands. The chief of 
the engineeri ng staff reports that there are over 1, 000, -
000 dead fish ranging from two or three inches to six or 
seven feet in lfingth, lying exposed to the SU Il.. with in 
one hundred yards of his  office. The odor exhaled by 
the decomposition of these fish by the torrid sun is 

. 
nanses.ti ng in the h ighest degree. To accelerate the 
�ravity of this situation there is no other drinking 
water avai lable. Fortunately, however, · no virulent 
epidemic h as yet broken out among the inhabitants as 
a result of dri nking such pol luted water. 

According to a. compi lation m ade b y  the Land Office 
of the State of Washington, 15, 85!-l square miles in that 
State were originally covered w ith merchantable t im·  
ber-fir, cpdar, hemlock and spruce, says The New 
York Evening Post.  O Ge-fifth of this area has been 
ravaged by fire, 22� per cent has been cut, and the re� 

maind er, or 9,039 m i les, is covered w ith standing t im­
ber. Upon th is t imbered area there is  estimated to be 
standi n g  103, 503, 576,000 feet, board mea�ure, which in 
itself is  sufficiE'nt to supply the saw- mil ls  of the Un ited 
States for foul' years under the present rate of cutting. 
By a comparative table the report sho ws that with the 
single exception of the red wood forests of California, 
the fore sts of Washington are the densest, heaviest, 
and most continuous in the United States. With the 
exception of a few prairie openings and where the tim­
ber has been removed by urI' 01' the axe, they cover 
the country as a thick mantle from high up on the 
Cascade ran�e westward to the sbores of the Pacific. 
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CLEVER FEAT WITH THE CAMERA. 

The enterprise of the man with the camera is pro­
verbial ; and, although his zeal is not always sweetly 
tempered with di�cretion, it m ust be admitted that the 
picture-loving world would be the poorer were the click 
of the kodak n o  longer heard in the land. 

The camera is apt to be a ruthless invader of privacy. 
and the indignant subject of an extemporized and un­
conscious sitting will  have the sympathy of all well­
minded people. Our readers will agree, however, that 
t he intrusion which resulted in the accompanying pho­
tograph was eminently proper. although, if we may 
judge from the subjoined extract from the letter of our 

J t itutifit �tUtritau. 
ably three isomeric ketones having this scent. One 
of these is isolated from iris root, and they gave it the 
name of " irone, "but in a subsequent experiment they 
obtained " ionon ." At the same t ime, Messrs. Haar­
mann and Reimer, in conj unction with De Laire, had 
been working on a larger scale, starting from a decom­
position of citral and employing a method by which 
they obtained " ionon,"  and which they patented." A 
manufacturer of essential oils, _ perfumes, etc. , man u­
factured an artificial o i l  of  violets. which he placed 
u pon the marke t as his  invention. The result has 
been a patent' suit, in w hich there was the greatest pos­
s ible d ifficulty i n  demonstrating the identity of the 

correspondent,  E.  W. Gaines, the 
mother partridge herewith pictured 
on her nest was of quite another 
mind : " Th e  partrid ge Ilest was 
down in a ravine, about t wenty 
feet below the tra,'eled road, in 
the cemete ry i n  Greenfield, Mass. 
The mother b ird bad made her 
home j ust at  the foot of a tree, 
and there laid fou rteen eggs, 011 
which she was cOll tentedly sitting 
when discovered.  My camera was 
a Premo, 4 X 5, with a Darlot lens. 
I set it up about th ree feet from 
the n est when the mother bird was 
away ; then, with the bulb in m y  
h a n d .  I l a y  down, covered myself 
with leaves, and waited. In  about 
half  an hour the bird returned 
with much spitting and scolding. 
As I kept perfectl y  sti l l ,  she be­
came convinced that her alarm 
was unnecessary, and settled her-

Photographs Copyrighted by E. !.. Gaines. 

SNAPSHOTS OF A SITTING PARTRIDGE AND HER NEST. 

self on the nest. I opened m y  shut-
ter and gave her j ust a bit of time ; then closed it, and 
the deed was done."  

• t • •  
Important t o  Poultry Raisers. 

The American Game Keeper, w hich from the name 
should be au thori ty  on the fowl subject, gives the fol­
lowing si m ple d irections for protecting setting hens 
agai nst l ice and mites, w hich is their besetting annoy­
ance : A cheap and easy method of destroying these 
pests and keeping them from the setting hens, it says, 
is to place one or t wo of the camphorated balls (such 
as those displayed in the windows of drug stores) in 
each nest. They cost very little and by putting them 
i n  the nest the work is done, a single ball lasting 
through the entire warm season. 

E very t ime the hen goes on the nest she im parts heat 
to it, and a portion of the camphor ordorizes her body 
and also the material  of the nest ; l ice giving it a wide 
berth. One of the balls, if placed i n  a vial of sweet 
oil, and applied to the heads of the fowls and chicks, 
on the shanks or under the wings, will  also prove ser­
viceable in preventing scaly-legs and destroying the 
large l ice. 

For chicks only use one or two drops of the mixture, 
as grease of any kind is i nj urious to chicks. 

If preferred a m ixture may be prepared by using 1 
part lard oil ,  1 part l inseed oil, a few grains  of cam­
phor and 3 or 3 drops of oil of sassafras, shaki ng the 
mixture weJ l before using. 

Whitewash the top and sides of the hen house and 
use plen ty of carbol ic  acid in  the wash ; put it on thick 
over the roosts, nests, and every board. to kill the 
insect eggs. lice, m ites, and germs of co ntagious dis­
eases, if there is any, and to purify and keep things 
h ealthy. 

Ch icks will commence to scratch when they are but 
a day old, no  difference w hether they see the old hen 
scratch or not. If they are hatched in an incu bator 
and reared in a brooder, they will  scratch j ust the 
same. 'I'his proves that scratching comes by intuition 
and is nature's plan whereby fowls may get their liv­
ing. It is a sensible thing to believe that fowls should 
be made to scratch for nearly all they eat. Scratch­
ing will tend to make them vigorous and prolific. 

. .. . . .  
Violet Scent. 

One of the most interesting product of the chemist's 
ingen uity-the artificial violet scen t that has reduced 
the price of sweet violets considerably, and caused 
them to be sold at all seasons, i .  e.,  .. ionon "-is the 
cause of a very complicated patent decision. The dif­
ficulty of establishing the identity of method has been 
clearly shown d uring the lawsuits. The true inven tor 
of " ionon " was the German chemist Tieman. In the 
-year 1888 some chemist.s succeeded i n  isolating from 
b::ckhausia an etheric oil, bei ng characterized by a 
strong lemon scent ; it was, therefore, called " cit­
ral ." Three years later Sem mler demonstrated the 
identity of citral with an a ldehyde, previous ly  discov­
ered and named by h im " geraniol ."  Citral may be 
obtai ned in various ways. and from it Tieman and 
I�rtiger derived a ketone, possessing a stale violet odor, 
which they named " pseudo-ionon . "  By intermolecular 
change from " pseudo-ionon," true " ionon " is devel­
oped, which possesses the true violet odor. Says Fiel­
den's Magazine : There are, however, it appears prob-

products and the methods employed for their produc­
tion. 

• • • • •  
A MUSICAL BICYCLE. 

At this time when so many improvements are being 
made on bicycles, i n  the way of attachable motors. 
etc. , the machine  i l lustrated herewith w ill doubtless 
i nterest our readers. It is the i n vention of Mr. Samuel 
Goss, of Chicago, and was designed for the purpose of 
furnishing music for the rider of the wheel and his  
companions, in  order to break the monotony and give 
d iver tisement d uring long and tedious runs. 

The mechanism. which is  quite s im ple. is mou nted 
on an iron frame made to fit into that of the mach i ne. 
On this frame are stretched pian o wires, E, whi le  on 
the cross-piece, A, are some small hammers operated 
by pins on the cy l inder, C, and made to strike the 
wires. The cyl inder is rotated by worm gears placed 
at its left-hand end and driven from the cran Ii: shaft 
by a cord and pulley. 

The inventor has foreseen the case when the riders 

A MUSICAL BICYCLE 

should tire of the music, by providing a small lever for 
throwing out the gears and thus stopping the cyl i nder. 
The tune may be varied by putting in new cylinders, 
and the time of any air may be quickened by increas­
iug the speed of the wheel. 

. . . ' . 
A TRAIN on the U lster and Delaware Railway was 

stopped recently on - account of the caterpillars which 
collected on the tracks in sufficient num bers to stop 
the trai n by the lubrication of the fails, which resulted 
from the crush ing of their bodies under the wheels. 
According to The Rai l way Review, it is necessary for 
men to sit upon the cow-catcl:Jer and sweep away the 
obstructions by holding brooms on the rails. 

75 
New Proce •• e. 1'01' Sulphuric Aold. 

A number of improvements have been recently de­
vised in the man ufacture of su lphuric acid, which 
promise to be of great importance in that industry. 
The first of these is now being used in Germany, and 
consists in the subst itution of cast iron recipients for 
concentrating the aci d  for those constructed of pIa·  
t inum ; the h igh price of the latter metal has led the 
manufacturers to look for a substitute, and it  has been 
found that the cast iron recipients answer very well in 
cases where i t  is not necessary to have an acid abso­
lutely free from iron. The iron used should be iree 
from impurit ies and as hard as possible. In the pro-

cess used, the acid is first concen­
t rated in lead recipients to 61° 
Baume, then i ntroduced into the 
cast iron vessels, where i t  is  furth er 
concentrated to 64° ; it tinally passes 
into two other concentrators, where 
it reaches 97° to 98° Baume. The 
smaller reci pients last three or four 
months and the large concen trators 
from six months to one year, the 
loss bei ng less than that of plati­
num and the cost com parat ivel y 
small.  The  second process, which 
is sti l l  more importan t, has been 
devised i n  England ; in this the 
lead chambers are entirely sup­
pressed, and n itrous vapors are 
used as an oxydant, the process re­
sembling that which is now used 
for producing the Nord hausen , or 
fuming sulph uric acid. The Bad en 
Anilin and Soda Works have per­
fected the system and appl ied i t  
o n  a large scale i n  the prod uct i o l l  

o f  ordin ary su lphuric acid.  T h e  process i s  especi a l i y 
ad van tageous i n  the prod uction of concentrated acid 
direct ly, thus doin g away w ith the concentrating pro­
cess ; it gives an acid w hich is very pure and especially 
free from arsenic. 

.. . . . .. 
Chemical F o o d .  

Tile deplorable food waste in our daily life is j ustly 
criticized and chemical research and industry are doing 
their best in devising chemical foods. The last fe w 
years have seen a n umber of artificial foods produced, 
b u t  most of them are of no value to the poor. Chemist!! 
are becoming more and more anxious to find sources 
of nitrogenous foods. The artificial food industry is 
chiefly developed among the large concerns that supply 
dye stuffs, and employ a n umber of research-chemists. 
" Tropon " consists of one-thi rd ani mal and two·thirds 
vegetable album in. Another concern makes " Soma­
tose," which is an albuminose, and has also brought out 
the  more economical " Tannin " and " Milk Somatose," 
which may become very impnrtant foods for the 
masses. A d ye-works makes " Nutrose, " other con­
cerns make " Plasmon ,"  " Eukas in ,"  " Sanose," and 
" Sanatogen , "  the latter bei ng caseine compounds 
with sodium or ammonium.  

• • • • 
Organ i c  Bases in Rak u Petrole u m .  

To isolate the basic n itrogen compound described by 
Schestakow, an experiment was ('arried out by G. W. 
Ch lopin, in which 600 pounds of baku " mas u t " were 
agitated with 5 gallons of 15 per cen t  sulph uric acid 
for several weeks ; from this was obtained, by super­
saturation with alkal i  and extraction with ether, 0 '005 
per cent of a thick, oi ly, dark brown liquid, with a 
greenish fluorescence and an odor of pyridine. This 
basic prod u('t is sparingly sol uble in water, but readily 
so in  ether, benzene, alcohol , cold hydrochloric or su l­
p h u ric acid. It f urni shes non-crystal line precipitates 
with the ch lorides of platinum, palladium and cad­
mium, as well as with potass ium ferrocyanide or -bichro­
mate ; alcohol ic solution of iodine gives a brownish pre­
cipi tate. Analysis i n d i cates a composition analogous to 
that of pyridine or qu inol i ne. w i t h  15 to 18 carbon 
atoms in the TlIolecule. The exam ination of the plati­
n u m  double salts revealed a series behaving like homol­
ogous members of a chemical group. Fine  member� 
have been isolated with molecular weights ranging 
from 104 to 309. Experiments on the toxic  effect of the 
basic prod uct on mammals, fish and bacteria lead the 
author to concl ude that the poisonous action of crude 
petroleu m  is due to the hydrocarbons and allied deriva­
ti ves rather than to the n itrogen bases present. 

A Ne,v Comet. 

Dr. Wil l iam R. Brooks, director of the Smith Ob· 
servatory, Geneva, N.  Y. , d iscovered a bright tele­
scopic comet on the earl y morni n g  of July 23 . Its 
position was right ascension 2 hours 43 minutes 40 
seconds ; declination north, 12 degrees 30 minutes. It 
was in the constellation Aries, and has a northerly mo­
·tion. 

The comet is a beautiful telescopic object, resem bling 
a great naked eye cornet in m i n iature. It has a bright 
stellar nucleus and a broad tail. This is the twenty­
second comet discovered by Dr. Brooks. 
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The DlvlsloD oC Vegetable Physiology aDd 

Pathology oC the DepartmeDt oC Agriculture. 

The Division of Vegetable Physiology and Pathology 
of the United States Department of Agriculture haS 
done i m portant work d uring the fiscal year ending 
June 30, 1899. One of the most im portant lines of 
work of the Division is that relating to nutrition. The 
science of plant pathology i s  rapidly crystal lizing and 
t here is nothing that will put i t  on a firmer basis than 
the study of the phenomena of life. The primary ob­
ject of this work is to preserve and make useful the 
l i fe of plants, and this can be done only when we fully 
real ize the importance of the life functions themselves. 
After all, disease is only a mani festation of the loss of 
vitality and how to preve n t  this loss is a problem of 
the greatest scientific, as well as practical im portance. 
Closely related to nutrition is the problem of heredity, 
and its beari ng on the i m p rovemen t of plants by breed­
ing and selection. To b reed scientifically the f unctions 
of the cell itself m ust be better understood, other w ise 
the work must be looked upon as more or less empirical. 

diseases of violets, carnations arid roses, have received. 
special attent ion, II.s also the diseases of such crops as 
lettuce, tomatoes an d  lemons. This  Division has from 
time to time received complaints relati ve to the ser­
ious diseases of cotton in various parts of the South, 
especially the one affecting the Sea Island cotton 
gro wn off the coast of South Carol ina. Thi ... cotton 
is exceedingly valuable and the lands on w hich it 
can be grown successfully are in great demand. It 
has already been shown that the trouble is d U'e to a 
fungus which attacks the roots of the plants and oc­
curs not only on cotton, but also on other crops when 
grown in the in fected soil. This fungus h as great 
vitality and may live in the soil for years and attack 
cotton when again planted there. An assistant is 
making studies with a view to breeding cotton w h ich 
will have for its object the improvement of varieties 
now grown both as regards marketab le qualities and 
the ability to resist various diseases. Various facts 
have been obtained relative to cereals and cereal dis­
eases and extensive work on the curing and fermen ta­
tion of tobacco has been i naugurated, the in vestiga­
tions being carried on in co-operation with the Di­
vision of Soils. The primary object of the work is to 
obtai n, if pOSSible, the cause of the peculiar flavor and 
texture of different kinds of tobacco and the possibil­
ity of controlling these in the fin ished product. 

Special attention is paid to plant breeding and further 
work was carried on with hy brid citrous fruits. The 
walnut crop of California was investigated and it was 
found that the vine disease, wh ich has been .more or 
less prevalent in Southern California for a nu mber of 
years, can be kept in check by grafting on certain 
kinds of roots which are resistant to the disease, and 
the crossing of raisin grapes has now gone sufficiently 
far to warrant the statement that time and judicious 
crossing are all that are necessary to obtain a hardi­
ness of the plant and the fruit qualities requ ired in 
Cali fornia, Arizona and Nevada to withstand the cold 
spring wi nds. 

A sub-tropical garden at Miamee, Fla. , has been 
placed at the disposal of the Department, and con­
tain!! about six acres. The plan is to use this garden 
i n  making preliminary tests of hybrid fruits, etc. On 
the ground is a well-equi pped laboratory, which was 
erected free of cost to the Department. 

The Division, of course, bears its part i n  th e  cor­
respondence and lectures of the De partment. B. T. 
Gallo way, Esq. , is the C h ief of the Di vision of Vege­
table Phy siology and Pathology. 

No systematic attempt has been made in this coun­
try to in vestigate the many serious d iseases of timber. 
As soon as the tree is c u t  it becomes subject to the 
attacks of many fungi which often cause serious loss. 
W i t h  a view of obtaining some preliminary d ata for 
use in inaugurating more extensive i n vestigations, an 
agent h as been a ppointed to study some of the more im­
portant diseases affecting t i m ber. Field studies of 
some of the more destructive diseases are bei n g  made 
and information is being gathered w hich w i l l  be of 
use i n  determi n i n g  the l ine of · work looking toward the 
prevention of the troubles. A study of the diseases 
of forest and shade trees is closely related to the work . 
on the di seases of timber. Some more or less prel i m­
inar y  studies have been made of the d iseases of trees, 
and it is planned to extend these investigations. T h e  
d iseases arE', a s  a rnle, of s u c h  a nature a s  to necessi­
tate m u ch painstaki n g  work to d iscover their cause, 
many of them being prod uced by unfavorable snr­
rou ndings, such as i m proper soil ,  or food, or the pres­
ence of noxious su bstances. To determine the cause, 
and the com bi nations of the influences at work i n  
such cases, i s  usually a great problem. 

Some important ad vances have recently been made 
i n  the use of pure yeasts for the production of grape, 
apple, berry and other wines. Ordinary ferment<J,tion 
in the j u ices is brought about b y  the organisms oc­
curring on the fruits themselves, and these organisllls· 
are often of such a nature as to seriously interfere w ith 
the production of high-class w ineS". By using a large 
q u antity of y e&.sts known to be pure, the difficu lties 
resulting from the presence of undesirable organisms 
can be overcom e. Some yeasts were obtained in Ger­
many and preli mi nary experim ents were made to de­
termi n e  their effects on the fermentation of cider. 
The different forms of yeasts were found to possess d is­
tinctive characteristics as far as the production of flavor 
and bouquet are concerned. Experiments have also 
been inaugurated with a view to determining the affec­
tion of the acc umulation of copper in the soil, copper 
sulphate forming the basis of n early all fungicides used. 

. . . ' . 
The C u rrent Su pplement. 

The cu rrent SUPPLEMENT, No. 1283, has many 
articles of u n usual i n terest. " Th e  Electrical Tower 
at the Pan-American Exposition " is accom panied by 
a f u l l-page engraving. Th ere are also i llustrations of 
the park lake and two of the buildings. .. Trans­
m itter Using the Sine Wave for Cable Telegraphy," by 
C rehore and Squier is an elaborate article, fully i l l us ·  
trated, describing t h i s  remarkable instrumen t. The 
. .  American Engineering Com petition, " I I I. ,  deals with 
the heavy iron and st eel trade. ,. Some T wentieth 
Century Problems " is by Will iam Trel ease. .. The 
German Antarctic Exposition " is descri bed at consid­
erable length. " A  Votive Adze of Jadeite from 
Mexico " is an in teresting archreological article. . .  Ty­
cho Brahe " is a very full article on the early Danish 
astronomer. 

C o n lent8. 
(lIlustrated articles are m ... ked with an 88teJ'ilIk.l 
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Special investigations have been made relative to 

the l ittle peach disease, and to diseases of pomaceous 
and other fruits. Studies were also made o n  the dis­
eases of truck and garden crops, and i mportant re­
sults have been obtained in the treatment of a n u m­
ber of diseases of the Irish and s weet potato. The 
work on plants under glass has been cont i n ued and a 
n umber ofinteresting conclusions were secured. The 

Considerable time was also devoted to the i nspection 
of plants and seeds introduced from various countri�s 
for the purpose of d istrib uting them in this cou n try. 
It is, of course, of the highest importance that all plants 
and seeds brought i n  in this way sh all be carefully in­
spected and, if necessary, treated so that no serious 
fungus or other parasite may be destroyed with them. 
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RECENTLY PATENTED INVENTIONS. 

Agric u l t u ral Implements. 

SULKY ATTACHMENT FOR HARROWS.-LEON 
D. HOWARD, Marston, S.  D.  This attachment is so con­
structed that it can be turned from side to .ide as occa­
sion may demand, without exerting corresponding influ­
ence on the harrow. Only a single wheel is needed. The 
driver is seated close to tbe team, enabling him easily to 
control the animals. Since tbe horses are harnessed hy 
whiffletrees to tbe tongue or pole, tbe driver is out of 
the dust. Tbe attachment can be applied to any barrow ; 
and when applied, will  cause the harrow to draw much 
,n ore easily than the customary harrow. 

PLOW.-JAlIIE S  A.  FREEMAN, Belleview, Flu. The 
stock is so constructed that cutters, sweeps, cultivator­
bla4es or sbares, and the like can he fiexibly or adjusta­
bly applied thereto, so as to accommodate the plow to any 
character of soil. A landside is provided which is at­
tached to the stock. Sweeps or like blades can be ad­
justably secured upou the landside. When the landside 
and stock are connected witb the beam and handles, the 
plow wjll operate close to a line of fence. 

CULTIVATOR ATTACH MENT. -HENRY T. CROS ­
BY, Coleman, Tex. T be device can be convenieutly at­
tached to the standards or footpieces of any cultivator, 
and holds different numbers of small plows Qr harrow­
teeth for the cultivation of any crops, or for use at any 
place where a omaH harrow is needed. It  is of light and 
simple construction, so that it can be cheaply made. 

COW-MILKING M ACHIN E . -MoDESTUS J. CUSH­
MAN, Waterloo, Iowa. The inventor has devised and 
put in succe8l!fnl practical use a milking-machine in 
whicb suction and tractiou are applied to the animal's 
teats, and iu which tbe vacuum in the teat-cups is 
made alternately to increase and decrease, thus closely 
Imitating the action of a calf's moutb, without injury 
to the teats or annoyance to the animal , so that a larger 
yield of milk is o'Jtained. 

S EED-COTTON CLE ANER AND F EEDER.-VAN­
DER H. 'l'ALTON, Columbus. Ga. Tois apparatus is de­
Signed to remove foreign su bstances from seed-cotton 
and at the same time to even and feed the cotton uni­
formly to the gin.  Heretofore an endless traveling 
apron has been employed ill connection with one or 
more toothed cylinders and a sert,en arranged under one 
of tbem for separating the foreigu matter. Mr. Talton 
dispenses with the apron and employs in place of it a 
rotatable cylinder baving tangential teeth. The cylinder 
is arranged hi connection with another, more rapidly 
rotated. toothed cylinder, whereby the apparatns is re­
dnced in size, made le8l! expensive and more emcient. 

Mecbanlcal A p p l lancel!l. 

BOTTLE-FILLING MACHINE -SAMUEL C. MIL­
LER, Louisville, Ky. The invelltion provides a bottle­
fllling macbine which employs a vertically-movable 
liquid-holder ; spaced fllllng-tubes depending therefrom 
to enter the necks of bottles placed beneath the tubes t� 
receive liquid ; aod means to cnt off the dow of liquid 

when the hottles are filled. 'l'he liquid is accurately con- dependeut discharge. The amonnt of exhaust-steam per- CHEESE · CUTTER. - WALTER G. DOTY, Middle­
trolled, while pa8l!ing into one or more hottles. The mitted. to enter can be regnlated by adjnstlng the valves. town, Ohio. The invention provides a machine by 
machine is devoid of all complicated parts and is very means of which any desired amount can be cut from a 
emcient in its operation. MillcellaDe o u 8  I Dve ntions. cheese hy a vel'y little power. A simple means i. pro-

BOILER-TUBE SCRAPER -WORTHINGTON H. IN- BIT-GU IDE.-FBEDERIOK A. LAMBERG, Hot Springs, vided for determining the proper position for cntting off 
GERSOLL, Hamburg, N. J. The seraper belongs to that Ark. The in�ention provides a .mechanism which is a desired weight of cheese. 
class in whicb II shank carries a series of spring-pressed I smail and easIly transported, whICh �an be secured to ATTACHMENT FOR OIL-CONTAINERS. - WIL­
arms provided with cutting-blades or cuttin", edges. The ' the side of a .b�nch or ta?le, a�d whlcb will serve for LIAM L. CLAYTON and NEWTON R. PERSINGER, Central 
inventor has improved the cutting-blades ; provided a acc.urately gmdmg a bormg-blt and brace, so that a City, Neb. The invention relates to a device for ft1ling 
Rtronger construction of shank ; given tbe arms a stron� Benes of holes can be b?red at the l!8JDe angle or a hole lamps and the like from a can or barrel. The oi l is 
support when closed, SO as to prevent the breaking of can be bored at any de�lred angle. forced out by air-pressnre. A valve-chamber communi­
the rivets by which the arms are pivoted to the shan k ; BUCK·SAW. -CHARLES T. REDFIELD, Glenhaven, cates at its middle with a tube or hollow colwnn. One 
and constructed the tool SO that the scale and dirt will  N. Y. The saw comprises opposite frame-bars between end of the valve·cbamber is open to the atmosphere ;  
find a ready exi t a n d  will not interfere with t b e  pivotal which a n  arch-bar extends, curved upwardly from end and the other end commuuicates with air-pressure de­
movemen ts of tbe arms. to end. A continuous hrace-har overlies the arcb-bar vices. A valve is mounted to reciprocate in the valve­

and is made Btrai�ht, and rigid at its center with the chamber and is movable over th� moutb of the tube or 
arcb-bar at the crown· of the latter. The brace-bar cau hollow column, the valve seating in either end of the 
be secured positively to the frame-bars at the ends of the valve-ehamber and serving alternately to place the tube 
brace-bar. The longitudinal tension exerted on tbe saw- in communication with the air-pressure devices and 
blade operates longitudinally on the straight brace-bar to· with the atmosphere. 

MACHINE FOR MAKING FIREPROOF COVER­
INGS FOR WALLS OR C EILINGS.-PATRICK RYAN, 
Manbattan, New York city. This machine comprises 
an elongated supporting-frame having a table on its up­
per portion ; a h11der, for liquid coating material, hav­
ing compartm�.nts ; a mixiug-tank for the liquid coating 
material, adapted to supply the holder compartments ; 
and a number of paper-sheet carriers, arranged in se­
quence over the table and from which elongated webs of 
paper may be extended over one another to rest u pon 
tbe table. T he es�ape of the liquid from the holder· 
compartments upon the sheets is readily controlled. 
The coating material is evenly and thinly distributed 88 
the sheets are moved on tbe tahle. A device perforates 
aud seallops each paper-sheet. All the coated sheets 
are compressed tr,gether, thus forming a continuous 
plaster-board. The compound web is cnt intO sheets 
or completed plaster-boards, as it approaches the dis­
charging end of the machine. 

hold the arch-bar from movine; up between the frame- GATE.-ToBIAS BEARD, Columbiana, Ohio. Simple 
bars and thus increases the rigidity of the saw. mechanism whereby a gate can be opened and 

ANCHOR-IRON.-W ALTER R. MADISON, Springtleld, clooed by a person while sittine; in a vehicle, forms the 
MUllS. The anchor-plate is adapted to be set in a wall �ubject of this invention. The gate is mounted (0 
and itl provided with all eye. The joist has on its top swing llpon a pivot-bar. An opening-bar is provided, 
between the ends an upwardly-extending hook arranged ' which has arms from which ropes or cables extend. On 
to engage the eye. The anchor-iron Is applicable to the the bar is a cross-head. Levers are pivoted on the for­
ends and sides of a floor and joists and is arranged ·for ward end of the gate and are connected by draw-rods 
holdillg the joists securely in place on the su pporting- with the cross-head. Spring-latches are operated by the 
walls,bIlt in such manner that, should tbe loist break or levers. 
be tQrned over or otherwise give away, it will readily FlREPROOF-SHUTTER. - EMILE F. VERDEL and 
fall without pulliug down the structure. FELIX L. SAINO, Memphis, Tenn. This meml shutter 

EYEGLASS-HOLDER. - CARL F. KABISCH, Manhat- consists of two spacoo corrugated metal plates, the cor­
tan, New York city. This holder is so const.ructed that rugations of one plate being disposed at an angle to 
the eyeglasses can be instantiy brought into position �or those of the other. A fireproof lining is located he-
use and as quickly returned within their case, hoth twoou tbe plates and in contact therewith at intervals 

Hallway Co ntrivances. operations being accomplished hy the movement of the ouly, so us to leave on each side of the lining air-spaces 
SEA L-LOCK.-CHARLES A. RASCO and JOHN T. TAY- thumb of the hand in which the holder is held. running in different �irections. The construction ren­

LOll, Americus, Ga. This eeal-Iock for freight-car doors 
has a casing in whlcb a book-Iat.ch is mounted to swing 
in the casing ; and a hook-bar is designed to be attached 
to the car-door and tn be engaged by the hook-latch. 
An arm is extcnded outward from the hook-latch 
tbrough a slot in the casing ; and a lug on the arm has a 
recess to receive one end of a seal. A keeper- block is 
moun ted . ·�tate on the casing and has a recess to re­
ceive the other end of the seal. A rot9ry movement of 
the hlock while engaging the seal is prevented. The 
seals are made of glass and hence are very cheap. 

LOCOMOTIVE-EXHAUST AND MEANS FOR 
REGULATING DRAFT.-Wn:.LIAM H. PBENDERGAST, 
416 Montgomery Street, Savannah, Ga. With the smoke­
hox an exhaust steam passage communicates, an inde­
pendent passage being provided for the exhaust-eteam. 
Two rocking-valves are applied to· these passages. which 
valves are mounted upon shafts on which spur-gears 
are keyed. An intermediate gear meshes therewith ; 
and a lever-mechanism operates the intermediate gear, 
wherehy the oscillation of the intermediate gear effects 
the opening and closing of the valves. The draft may be 
left unaffected, while eanst-steam is allowed free in-

INK-WELL.-OWEN V. FARRELL, . Deposit, N. Y. 
The well comprises a body-portion and a neck-portion. 
In an opening in the top of the body-portion a bulb is 
arranged. The neck-portion is provided witb a cover. 
By pressinl!: On the bulh, llie cover is swung up and iuk 
forced np the neck-portion. Upon removing pre8l!Dre 
from the bulh, the cover drops and the ink sinks. 

THEATRICA L  APPLiANCE -CLAUDE L.  HAGEN, 
542 W. Twenty-slxtli · Street, 'M"nhattan, New York city. 
This stage appliance, giving one the i l lusion of an object 
passing over a surface (ground, water, ice), is par­
ticularly adapted for use in horse or chariot races. The 
inventor employs a nnmber of narrow endle8l! belts or 
aprons, arranged on the floor of the stage, between which, 
chariots and other objects which ard supposed to be 
moving, are placed. The belts are painted to represent 
the ground over which the chariots run, so that when the 
belts are driven, it appears to the spectators as though 
the chariots were actually moving rapidly over the 
ground. The appliance contributed considerably to the 
success of �he play, " Ben Hur," presented in New York. 
In an early issue we purpose to give a more extended 
description. 

ders w arping impossible. 
COL L A PSIBLE SHIPPING-CRATE.-ZACHARY '1'. 

STOCKS, Everett, Wash. 'fhe box comprises a front, a 
rear side, and a bottom hinged to the front and huving a 
sidewise hook counection with ·the rear side. A cover or 
top is hinged to the rear side. Spring-pressed catches 
are pivoted on the front and are adapted to swing into 
engagement with keepers on the top. Ends are binged 
to the front and to the rear side, each mude in SectiODS 
hinged together. 

TOBACCO-HOLDER.-WlLLARD P. SMITH. Manhat­
tan, New York city. It is the usual practice to wrap 
chewing-tobacco in tin-foil ;  and when so wrapped, it 
becomes dry and practically nseless in a very short time. 
The present Invention provides a package or holder 
practically air-tight when closed, thus preventing the es­
cape of the tobacco's moisture, and so constrocted as to 
permit the forcing out of a quantity of tobacco when­
ever desired. 

NOTE.-Copies of any of these patents can be fur­
nished by Munn & Co. for ten cents each. Please sl>\te 
the name of the patentee, title of the invention, anil date 
of tbis papar. 
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Marine Iron Works. Chioaa'o. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Hutton Co., 'V aterb'y . Ct. 

Handle & Spoke Mchy. Ober Mfg. Co .• 10 Bell St., 
Chagrin 1I'al1s, O. 

Most durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, TenlJ. 

Ferracute Machine Co., Bridgeton, N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Automobiles built to drawings and speCial work done 
promptly. 'l'be Garvin Machine Co., Spring and Varick 
Streets, New York. 

'l'be celebrated " Hornsby-Akroyd " Patent Safety Oil 
EnJ!ine is built by the De La Vergne RefrijZ"eratillg' :\la­
chine Company. Foot or East 13..'!th Street, !'ew York. 

The best book fot electTlcians and beginners in elec. tricity is " Experimental Science," by Geo. M. Hopkins. 
By ma.il , $4. Muun & Co., Dublisbers, 361 Broadway, N. " .  
nr Send for new and complete catalogue of  Scient.itlc 

and other Books for sale by Munn & Co . •  361 Broadway. 
New York. li'ree on application. 

HINTS TO CORRESPONDENTS. 

Names and A ddress mu.t accompany all letteTh 
or no attentIOn will be paid tbereto. 'rhlS is for our 
information and not for pnblicaLiun. 

Kefereneel!< to former articles or answers sbould 
e:ive date of paper and pal!e or number of question. 

I nquiries not answered in reasonable time should 
be repeated ' correspondents will bear in mind that 
Borne answers require not a httJe research, and, 
tbough we endeavor to reply to all either by letter 
or in tbis department, each must take his turn. . Bu yers Ivishing to purcba"e any article not advertised 
in our columns will be furnisbed witb addresses of 
houses manufacturin,� or carrying the same. 

Special Written Infor.nat lon on matters of 
pel'llonal ratber than general interest cannot be 
expected withont remuneration. 

Selcntific American SUI}plcments referred 
to may he bad at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

III Inerals sent for examination sbould he distinctly 
marked or laheled. 

(7926) W. s asks : 1. Wby is it that 
the image on the ground glass of a camera appears up­
side down ? A. Because tbe rays of light cross as they 
pass through the opening of. tbe lens. Take tbe lens off 
from tbe camera, put in its place a piece of card tbrough 
wbich a small bole Ilas heen made:and you will see the 
pIcture inverted in the same way. Tbe rays from the 
top of an object pass in a straigbt line through the hole 
and mnst go to the bottom of tbe gronnd glass. So too 
rays from tbe bottom of an object go to the upper part of 
tbe ground glass. The picture is in verted up and down 
and right ' and left. 2. Are there any cameras on tbe 
market, that have devices so that the image appears 
right side up ? A. No. A right angled prism could be 
attached to the lens so as to erect tbe 'picture, but it is 
not wortb while. 11. What solution combined witb a 
solution of ferric cbloride will make a green solution ? 
A. Ferric chloride in solution will become green by com­
bining it with any solution of a sulpbate which by meta­
tbesls will produce ferriC sulphate. 4. Is tbere any hook 
on navel orange growing? A. The SCIENTIFIC AMERI­
CAN, vol. 82, No. 21 contains an article on the navel 
orange. We can send It to you for ten cents. 

(7927) C. D. R. asks : Can YOIl give me 
a receipt for transparent etcbing gronnd, for retouchmg ? 
Silicate of soda is tran.parent, but leaves a ragged edge 
in the lines. Is there anytbing I could add to it fpr the 
purpose that would not destroy its transparency ? A. 
Retouching varnish, Sandarc 1 oz., Castor oil 80 grains, 
Alcohol 6 oz. 

(7928) F. C. asks : H o w  can I cover a 
pulley with paper or leather ? Pulley is of cast iron 
9 incbes by 8 incbes wiJ.h an extra smooth face. A. 
Scratch the race of the pulley witb a rough file thor­
ougbly, eo tbat there are no brigbt or smooth places. 
Then swab the surface with a Rolution of nitric acid, 1 
part ; water, 4 parts ; for 15 minntes ; then wasb with 
hoiling bot water. Having prepared a pot of tbe best 
tougb glue that you can get, stir into tbe glue a half 
ounce of a strong solution of tannic acid, oak bark or gall 
nuts, as convenient to ohtain, to a quart of tbick glue ; 
stir quickly while bot and apply to tbe paper or pulley as 
convenient, and draw the paper as tightly as pOSSIble to 
the pulley, overlapping as many folds as may be re­
quired. By a little management and moistening of the 
paper, it will bind very hard on pulley when dry, and 
will not come off or get loose untIl it is worn ant. Use 
strong hardware wrappiug paper. 

(7829) DeF. H. asks : 1.  H o w  many 
volts and amperes does the simple plunge battery de­
scribed in " Experimen tal Science " give ? A. Each 
cell gives an average of I'S volts, so tbat .in series you 
would have l'SXS or about 14 volts. In parallel it will 
give l'S volts. The amperes depend upon tbe external 
resistance principally, since tbe internal resistance is 
very small. You can safely take 4 amperes. 2. How 
long can tbis hattery be used witbout decreasing iu 
strength ? A. Any battery hegins to be exhausted as 
soon as it begins to do work, of course. YOIl will oh­
tain about 80 ampere bours from the battery, before re­
newing the solution. The zincs will last a long time, 
the carbons indefinitely. 3. What wonld the materials 
for tbis battery cost (approximately) ? A. If you can 
make the case, windlass, etc., the cost is much reduced. 
The jars, plates, and otber materials, will co.t about 
$15. 4. Directions for making a small and inexpensive 
Ruhmkorff induction coil giving a 1 inch spark, for nse 
with the two cbromic acid cells ? A. Yon will find tbe 
directions, full instructions with drawings, in Bonney's 
.. Induction Coils." Price by mail, $1. The coil descrihed 
in H Experimental Science " is a good one, and gives a 
longer spark. It will cost but a little more tban one 
giving an inch spark. 

J ,ttuttit, �mtri,au. 77 
(7930) L. E. T. writes: Steel being a con­

ductor of electricity, why is it that the steel balls nsed in 
tbe coberer of a wireless telegraph system, being in con­
tact witb one another as they are, do not make a eon­
tinuous circuit in the receiving apparatus. A. Steel balls 
in the ordinary sense of the word have not been nsed in 
the coherer of the wireless telegraph so far as we are in­
formed. The coberer contains a powder, composed 
of metal filings. Various metals bave been employed 
simple or mixed. Any puwder, even of a conductor, 
is a very poor conductor. The principal reason is that 
tbe particles are rwt in close contact with one another. 
Wben an electric wave strikes this powder, its electriCal 
resistance is very greatly rednced, as if tbe particles bad 
cobered. This state continues till a jar is given to the 
powder, wben the bigh resistance is restored. See 
Fabie's " History of Wireless 'relegraphv." Price $2 by 
mail. 

TO INVENTORS. 
An experience of over fifty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents. and to Posses8 
unequaled facihties for procurlllg' patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per· 
sons contemplating tbe securmg of patents. either at 
home or abroad, are invited to write to this Office for 
prices. which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SmF.NTIFIC AMERICAN, 
3tH Broadwav. New York. 

lNDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JULY 24, 1 900, 
A N D  E A C H B E A R  I N G T H A T  D A T E. 

See note at end of list about copies of these patents.] 

WOOD or METAL 
Workers ..... � 

Without Steam Power should 
use oor Foot and Hand Power 
Machinery. Send for Catalogues 

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

SENECA FALLS MFa. CO. v. :;1���� 
695 Water St., Sene<:a Falls, N. 
AMERICAN PATENTS. - AN lNTER-
e�ting and valuable table showing tbe num�er of pat�nt8 
granted tor tbe various subjects upon wblCb petitIons 
have been fJ1ed from the be�inniDil down to December 
31 1894 Contained in SCIENTIFIC AMERICAN 8UP­
PLEMENT, No. 1 002. Prico 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

E r I NE." F J M A C H I N �  :, H O P, O U T F ITS , � N" ... OOT TOOL5 AND SUPPLlES,'y"fl"' ATHEs. )[BASTIAN lATH[ CO C I N G ' NNAT I . O  1 2 0 C. ULYER1' 5, "T  

Water Emery 
Tool Grinder 

Has no purups no valv�s. ;No 
piping required to supply lt wlth 
water. Always ready for use. �lm­plest in construction, II ost effiClent 
in operation. ar Senil far cataZOfIUB anci prices. 

W. F. & I N O .  BARNES CO.  
1 999 R u by St., Rockford, I I I .  

Cotton piece goods. fixing the finish on, M. S. n. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,330 
Coupling. See Car coupling. Pipe couplinll. 'rhtll coupling, 
Covet and bi nder. W. J. Nickerson.. . .  . .  . . . . . . .  , . .  654,553 
Cultivator, '1\ Oldbam . . . . . . . . .  , . .  - . . . . . . . . . . .  654,353, 654.� 
Cultivator, pivot axle. W. L. Beall .. . . . . . . . . . . . . . . . . 654.125 
Current motors. starting mechamsm for alter· _ 

nating, J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.299 
g��m�'lt�tu�" �ra�i�:,nG: 'ii"iiig"nst"in::: : : : : : : :  �Jt� Cutter. See Milling cutter. . 
Cyanids. making. J. Mactear . . . . . . . . . . . . . . . . . . . . . . . 654.466 
Cycle, motor. J. H. Munson, . . . . . . . . . . . . . . . . . . . . . , . .  604,478 Dichloro-oxypurin and making samet L. & F. 

Ach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,1:12 
Display forms. hand for, H. Lyons . . . . . . . . . . . . . . . . .  654.265 
Distribution system, E. 'l.�hom8on . . . . . . . . . . . . . . . . . .  654.367 
Door bolt, A. �:ricson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,579 
Door check and closer, E. Clitr . . . . . . . . . . . . . . . . . . . . . . 654,3O.t 
Door check and closer, combined, E. Clitr ... . . . . . . .  654.il03 
Door closer and check, E. Clitr . . . . . . . . . . . . . . . . . . . . . .  654.305 
Door stop, J. R. Bowler. Sr . . . . . . . . . . . . . . . . . . . . . . . . .  654,5b'2 
Drill. See Expansion drill. Grain drill. 
Dye and making same, black azo, Levinstein & 

Mensching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,167. 654,168 
Dye and making same. blue anthraquinone, O. 

Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,:rn 
Dye and making Bame, green anthraquinone, O. 

Unge,· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,295 
Dye from anthracene blue, O. Bally . . . . . . . . . . . . . . .  654.500 
Egg case filler frame, E. F. Bobn . . . . . . . . . . . . . . . . . . .  654.iiq8 
ElectriC furnace. H. Leleux . . . . . . . , . .  , . . . . . . . . . . . .  654.463 
�I:���:� �eeat��;�l:·S��t:r��i;�Ei: 1;o�;;.: : : : : : : : : : : : :  �:� 
ElectriC motor controlling apparatus. Merrick & 

Stull .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,410 ElectriC mOLors, means for regulating, R. J.,un-
F.le��;!c· .,.itch: ,v: Eiy: ' : : : : : : : : : : : : : : '  : : : : : : : : : : : �a�� 
Ele,ator. See Force blast elevator. 
Elevator safety gate, S. rr. Hitz . . . . . . . . . . . .  " . .  ' . . . .  654,396 
Engine. See High speed engine. Rotary engine. 

Sten m engine. 
l£ngine tie. G. B. Wilt . . . . . . .  , . . . . . . . . . . . . . .  " . . . .  , . ,  654.502 
E.n��nt��ln�f���t��ti����.Uli\��e�.�.���, ��,��.1� �� 654,140 
Envelop, safety, K Slmon . . . . . . . . . . . . . . . . . . .  654,418, 654,419 
Evaporating apparatus. \V. Mather . . . . . . . . . . . . . . . .  654.470 
Expansion drill . H . . 1. Lawrence. , . . . . . . .  , . . . . . . . . . .  654.164 

T H E  E U R E K A  C L I P  ��;f.!��,��sde�ic�·. <g�ta�'(;.i�ieiol;: : : : : : : : : : : : : : : : : : :  �:� 
Feed cutter bJower. �'. M .  Bonham . . . . . . . . . . . . . . . . . 6.)4.509 
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r
j;j. 'k�tterls�tt.: : : : : : : : : : : : : : : : : : : : :  :;gH� yel's. Editors, Students, Bankers, lnsur- Fence macbine, wire. H. VVard . . . , , . . . . . . . . . . . . . . . .  6&4.425 ance Companies and business men gen· Fifth wheel A Kimble 654 400 ff���Jfn}lfIi��ii€ft;r&�*; fl�iiii�:\];�::++:: � \ : ( \ \ . : \: \ : : ' : : ' : . . : m\m of price. Sample card. by mail, free. Man· Fire extinguishing apparatus. elect ric current ufactured by Consolidated Safety grounding device for. \V. A. Dennett . . . . . . . . . .  654.138 

Pin CO.t Box 121, Bloolnfieldt N. J. Fire hose from suitable sources, rreaJls for auto-
. 

T TRACK Fir����Ct�1nsd�,��yl�����:ni�y:; .�:. ����.r.
s
:: : :  �t.�}g C 0 B U RN PATEN Flat iron holder. R. K. '1'roy . . . . . . . . . . . . . . . . . . . . . . . . .  � .. :�.;S 
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towei l &·RoulldS . : : : : : : : : : : : : : : : :  �:t� . .  

Parlor, Barn and ��llle cleaner, R. Peterson .. . . . . . . . . . . . . . . . . . . . . . . . . . .  654.4&l 
Fire Door Hangers �:l��d

s���fs
e��:;:e:ul�ri�'i,"de;..·ice:T: j: HOgiiri: . : :  �tf;;1'J ACi

go��� Of��\��F�
a
&E: ��b.�� , �.l���.��.� . �.��� �. 12a All Styles. �g��et�ll��t' §��v����. f�u�t���er,er . . . . . . . . . . . . . . .  654.252 

Acid. makin� alkyl-uric, F. A<:h . . . . . . . . . . .  : . . . . . . . .  654.121 Latest Improvements. Furllnce. See Klectric furnace! Roasting fur. 
A
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i
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i
.�� .�����!��:, ��.��.l��, .

f
.�� •. fi54.214 11'- Send for Book. Fur����·. ���GOr��I�:�C£�C�li�i,l��, �.���.���: . . . . : . .  654.175 Addressing macbine. E. G. Lewis . . . . . . . . . . . . . . . . . . 654.263 Coburn Tro l l ey Track Mfg.  Co. F'urnace for heating and treatmg gaseous nllX' Air brake attachment. C. K '1'ench . . . . . . . . . . . . . . . . 654,189 
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7 Air cooliug and ventilating system. Leuder & � lW't 
Alk�l;;;ciiioj.(ip�·iin · ',i,;;d " p'repaiing" sam,,;" �;. �4,264 

Physical and School Apparatus �������s�
b
si�:�y�g

S
aa��gg:�gtior'steam 'hoii"r; 

654,516 
Ach. . .  . . . .  . . . . . . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . .  654.120 U. E. Purson. . .  . . . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . .  654.465 Ankle brace, W. A. Sears . . . . . . . . . . . . . . . . . . . . . . . .  , , , .  654.:t8ti GALVAN OM ET E RS Fuse, electrical safety. A. L. Stevens . . . . . . . . . . . . .  , 654.187 Ar
��\�[::g �,

i
�. ������.' , ?������. ���.

i
.
C
.�. ���' . . �:.�: 004.391 . 

��;���� t��I�,
si
F.
e
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ti
.I�.�., .�: .���.i�� : : : : : : : : : : �:� Articulating plate. T. 11 ..... Driskill .. , . "  . . . . . . . . . . . . .  6.?4,527 Gas generating apparatus, acetylene. C. W. Met. 

1��gg:��:� :::,�����
e
f·. � s�va��.att�.� : : : : : : : : : : : . : :  �g� STANDARD ,  SINE, TANGENT, 

Gas
c
;��er'ato�; '"ce-tOii,,;i';: Fi: ii. RObi;'so;': : : : : : : : :  �:m Ax, S. '1'. ·Jobnson . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,:149 REFLECTING and WIEDEnANN Gas iighter, electriC, J. Y. Parke .. . . . . . . . . . . . . . . . . .  654,355 Axle saud shield. vehicle, E. H. Wilson . . . . . . . . . . . �,�� GALVANOnETERS . • • • • Gas meter. A. Ebebald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,309 

R:�f;Jt��w�e�·p�ljf
o
Ii�iit.:: : : : : : : : : : : : : : : : : : : : : : : :  654:573 . Catalogue free. 8:: ��td

e
����:E� X���rjgir!f�.���,�: . . ::::65·4·.456: �:m 

���lg� �gi!���: �gg�gg��Tc �Ci�: ����'ii;'nt: :  : : : �:gfJ E. S. Ritchie & Sons, Brookl ine, Mass. 8��:.e��lti.O{vgrt���
ti

�: .�:.�: .
E
.l1

iO��: : : : : :: : : : : :  �:�f8 
R:ti!�re:����

a
��lke�: .�: .�:.

l
��: : : : : : : : : : : : : : : : : : : :  �:� GeneratoT'. See Gas generator. 

Baling press. P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . .  �,137 1 2-inch Pipe cut off and Gla
iral':,"i\

i
lii'�ilfJ':i:

;
.
u� 

. .  
for . .  fo."

�
ill

� . ��
IIOW: 654,451 Barrel setting up form. A. C. T.uyckx . . . . . . . . . . . . . .  654,407 Threaded with ease by one Glass. production of marbled surfaces upon, D. Batterv• Sefll Secondary battery. La1fao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , , ,  . . . . . . . . . .  654,404 B

B�aar
r
i,n'I�'rl!:e��·a��e, taii.'i"ii: �ii·ISO;': : : : : : : : : : : : : : : �:��� man and a Gold from cyanid solutions containing the pre· '"' . f'o � 

9 cious metals, extracting. W. A. Caldecott . . . . .  654.437 Bearing, roller, A. W. Ponton . . . . . . . . . . . . . . . . . . . . . . �.1\, FO R B E'S Governor, speed, C. F. Sleigh . . . . . . . . . . . . . . . . . . . . . .  654,332 �:-��-�rio���i�,O� .. ·R�d��::�f3: : : : : : : : :  : : : : : : :: : : :: : : : : :  �1:� PATENT DIE STOCK g�:��� ���11,eC.
d���r�·i!et

Dii�.���: :·. ·, ·. :·.· . .  ·. ·. ·.:::::::·. �:m Beer pasteurizing apPU.ratus. E. Wagner ."  . . . . . . . 65-J,36 -
, Grain scourer. J. L. 'l'oliver . . . . . . . . . . . . . . . . . . . . . . . . .  654.192 BB

eelll,' CH· .AS·. 1f,
r
�TI�an.·,. ::: : :::: ::: : : : : : : : : : : : :: : : : : : : : :  �.1>4.' j�l S 1 1  I rUon t I Grapbophone. '1'. H. Macdonald . . . . . . . . . . . . . . . . . .  �,317 

1 eaU;y
a 

3e"nil"/:"
s J':!:.V�Quen a e y Grate, fire, J. H. Mebrtens . . . ... . . . . . . . . . . . . . . . . . . . . .  654.318 

�r��cT!
e
�i[!�·h��·t.1I���1���er : : : : : : : : : : : : : : : : : : : : :  �:�5 & TI� CO Grinder. S. K. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.233 

Bicycle brake, l!:. C. F. & l!:. C. F. Otto. Jr . . . . . . . . . .  U54.411 IS CUB�idll'epori: Conn. 3�i��::�� ���gl��: �.
K
Ii.�J"a���s::::::::::::65i,3i3: �:� Bicycle cbain adjuster �nd. bub. H. Rupsch . . . . . .  , 654.1� Grippers and gripper extension rods, slide fasLen-Bicycle crank. A. AlldzlewlCz .. . . . . . . . . . . . . . . . . . . . . . .  �.fJtj() ����.����.� ••••••••• �....... ing for, Jenkins & Wills .. . . . . . . . . . . . . . . . . . . . . . . . .  654,259 Bicycle handle bar, C. W. Neft' . . . . . . . .  , " ,  . . . . . . . . . .  654.483 • 

Ad
' 

t bl S
'
b A knurled and nick.. . GUns. apparatus for ramming charges of turret Bicycle lock, J. C. Bioren . . . . . . . . . . . . . . . . . . . . . . . . . . . 654.I� .... JUS a e Cr! er. eled hollow sleeve, �r or barbette. Dawson & Horne . . . . . . . . . . . . . . . . . . . 654,443 Bicycle seat post, O. w.. Bond . . . . . . . . . . . . . . . . . . . . . .  654,561 ::. 

with a €I Guns with explosive charges. apparatus for sup-Bicycle support, A. C. Haven . . . . . . . . . . . . . . . . . . . . . . .  654,452 
::: iiNiiMHtf± • clamp- .€J plying turret or barbette, Dawson & Horne . . .  654.444 Binder, magazine. 'II. B. Fisher .. . . . . . . . . . . . . . . . . . . . .  654.145 � 

i de GUllcotton press. F.. Hollings , . . . . . . .  , ' ,  . . . . . . . . . .  , '  6.54.398 ' Blowpipe, E . . Gustafson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,566 .. to hold ... . t 
n� e -d . Harne fastener. 'r. J.  Morris . . . . . . . . . . . . . . . . . . . . . . . .  6a4,477 B,oiler. See Wash boiler. • dUferent V v ICe a eac n . Handle. See '1'001 handle. Bolt. See Door bolt. • tOQ!s. Made In 8 In. and 12 in. lengths. Prlce .of . Handle fastening, L. Stur�es . . . . . . . . . . . . . . . . . . . . . .  654,.23 Book, manifold sales. C. Leveque . . . . . . . . . . . . . .  , . . .  654.166 • either Slze, 5Oc. Knife pOint f�r pattern makers, . Handle for converting kerosene tins. etc., into Boots or shoes, protector setting machine for, Art.. -100: extra. IT CataJ.,ogue of .1il1U Tools free. • buckets, E. 8. Ross, . .  , . . . . . . .  , . . . . . . . . . . . . . . .  , . ,  654,492 � Winter & Conloll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.200 ... THE 

STARRETT co. Athol  M A SS • .A. Hanger. See Clothes line hanger. I).'rousers Bottle, non·refillable, J. A. Bonner . . . . . . . . . . . . . . . . 654,510 • L. S. Box 13, I U. S. A. � hanger. Bottle, non·refillable, G. J. Cooze . . . . . . . . . . . . . . . . . . . 654.230 •••••••••••••••••••••••••••• Harrow truCk. C. R. Raber . . . . . . . . . . . . . . . . . . . . . . . . . .  654,180 Bottle. non-refillable. H. B. Mason." . .  " . . . . . .  , . . .  654.266 Hat, apparel, '1'. Borrow et al . . .  , . . . . . . . .  , . . .  , . . . . . .  654,432 Bottle. non-refillable, '1'. P. Scbott .. . . . . . . . . . . . . . . . . 654,il61 
ARMS

'
TRONG'S No. 0 THR EADI N G  MACHIN E  Hay and stock rack, combined. Rapson & �'ur. Box. See Mail box. Miter box. Nest box. Paper ness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65f,357 box. ,. Can be attacbed to bench or post. Heater. See Electric heater. Brace. See Ankle brace. Shoulder brace. Deshmed for threading the High speed enlline, T. C. Billetop . . . . . . . . . . . . . . . . . . 654.127 Bracket. See Curtain fixture bracket. 11 i of pipe iron 0'" Hinge, spring, J. Keene.. . . . . . . . . . . .  . . . . . . .  . . . . . . .  654.400 Brake. See Bicycle brake. Car brake. Wagon t�a�s.

e
�ls� b�Tts. Has two speeds.... Hook. See Garment hook. Lacing hook. 

Bra����t S. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,142 one tor pipe � to 1 inch ; tbe ng�':!�����rs����';!:,m1."{:y."ba�.;.��.�h:: : : : : : : : : : : : �:� Brooder, chicken. F. S. Jaquith . . . . . . . . . . . . . . . . . . . . .  65".311 ?��l�st��� P
i
\J�e�� ;)te 

2 ;��e:r Hub attacbing device, G. A. Mayer . . . . . . . . . . . . . . . . 654,472 Brush and mop, combined scrubbing, W. P. Enis 654.345 Armstrong adjustable dies. Otb- Hub, vebicle. B. F. Sweet .. . . , . . .  " . . . . . . . . . . . . . . . .  " Mi.3liti Brush machine. H. M. Schwartz . . . . . . . .  ; . ,  . .  , . . . . . .  054.184 er attractive features. Send for Ice, facilitating formation of, O. Guthrie . . . . . . . . . .  654,149 Brush. paste, W. H. RedmgLon . . . . . . . . . . . . . . . . . . . . .  654,414 p"rticulars. The Armstrong Ice house, O. Gutbrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.148 B
. 
unsen burner, S. Mason . . . . . . . . . . . .  , . .  , . . . . . . . . . . . .  65",409 '1 Mfg. C�., 139 Centre Street, lce making apparatus. G. H. Abrams . . . . . . . . . . . . . .  1.i.J4.576 Burner. See Bunsen burner. Vapor burner.

. 
New York . Bridgeport. Conn. Indicator: See Cocking indicator. Pump action Button, badge. B. S. Wbitehead . . . . : . . . . . . . . . . . . .  654.297 __________________ --::--= __ � indicator. Station indicator. 
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: : : : : : : : : : : : : : : : : : : : : :  �:� If You Want the Best Lathe and Drill Induction coil. R. A. �'essenden . . . . . . . . . . . . . . . . . . . .  654,300 � , � 

18 I Ironing machine. W. M. Barnes. . . . . . . . . . . . . . . . . . .  654,428 Calculating machine, F. C. Rillche . . . . . . . . . . . . . . . . 6b4 •
.
. 1 CHOCKS Jars. bottles. etc., device tor packing, O .  H. Calculator for educational purposes, W. Schmidt 6b4,[)M' Clough . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  654,385 Calipers. O. J. Wabrer . . . . . . . . : . . . . . . . . . .  : . . . . . . . . .  654,370 I Jars, etc., closure f6r. A. Bresee . . . . . . . . . . . . . . . . . . . .  654,512 Camp chair and stool, combmed foldmg, F. X. BUY Jewel setter, roller, C. J. Adams . . . . . . . . . . . . . . . . . . . .  65U24 Brodeur .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,221 WESTCOTT'S Journal box, A. C. Pessano .. . . . . . . . . . . . . . . . . . . . . . . . .  U54,t76 

8:�·h�:3i!:<;!��ti���·H. C. B:unter . . . . . . . . . .  : . . . .  654,257 �;:O��t� Junction or connection box. R. Hundhausen. ,  . . .  fi54.310 
Can b eads. roll press for formlng- weakened hues _ \ est CapacitJy �!��t���� �:�gl�:: ������.

h ii: 'x.: H'ous'enian: : : : �:�� in, H. C. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,256 anci Dwrabi!- Label, duplex, A. W. Il. Johnson . . . . . . .. . . . . . . . . . . . .  654.1>45 Can lock, milk, It.. J. W. Hamill . . . . . . . . . . . . . . . . . . . . .  654,�7 ttll, Oheap an<t Accwrate. Lacing boOk, shoe, H. H. Eaton . . . . . . . . . . . . . . . . . .  (>54.237 Can m�klllg macblne. H: C.; Hunt�r· · · · · · · · · · · S· · · · 654.253 Westcott Chuck Co. Oneidat N. Y., U. S. A. Ladder. folding or flexible. J. Hargreaves . . .  , . . . .  (54))94-Cancel.mg and postmarkille machIne, stamp. . J. Ask for catawgue in English. French Spanish or Gerrnam. l�nmp. R. M. Dixon . . .  , . . . . . .  , . ,  . • . . . . . . . . . . . .  , . . . . . . .  654.343 Call���lf�Od,' iieatiiii ·8.p·pii·ance 'fo�; ·Mu�·maD.'n · &; 654.144 FIRST PRIZE AT COLUMBLUi EXPOgITION, 1893. t:�g'h�;�����. 7f:e���6�����: .�: .���.���. : : : : : :  �:� 
Can�g�f�!:ne·o�·8ilpport: j: T: JQi:i;lBon: : : : : � . : : : :  �:U� TH E R IVETT SLOTT E R  - i::��: �f:�t�f���c�·J: �ie�e�?i·�is:. : : : : : : ·. : : : : : : : : :  �:m g:�. bcr��1·i�a�o�rt��¥�bt: ��: o' Co·kelloii�.:: : : : : : : :  �:� as an attach- L:'�\.:Ots o�iC:;���IYP�:�ii'l
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.�I.����� . . ������ . .  ��� 654,325 I ·1 " 

�bc�;t�:k�a�r��m4��:�g��:�� t:��: l��:��:��:�i' e�����.
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Wa�h't�r�

h&mTi ilk� 
654,207 Car, railway, A. G. Blackwell... . . . . . . . . . . . . . . . . . . . . .  r.;4·597 2 minutes suffices to put a key- ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,208 Car seat. W. M. Norcross . . . . . . . . . . . . . , . . . . . .  , . . . . . . .  65·1,352 seat tn a bole � in. diameter I�nmp or burner. gas. H. A. Kent . . . . . . . . . . . . . . . . . . . 654.,458 8:��i�rge:t�oPa�!�1k�:�t: '6: '1".' W'tlsori: : : : : : : : : : :  �:y;� I .::;g �e��i.IO�ti�\�e

E����� Lamp socket. incandescent. VV'. B. Brag-don . . . . . . .  ti54.43H 
Carriage step. folding. J. E. Glover . . . . . . . . . . . . . . . .  65".5:� edged to be a most valuable tool, indis- Lamp. vapor burning. Bradbury & Smith .. . . . . . . .  , 654.:-)80 
Cartridge belt, Mills & Orndortr . . . . " . . . . . . . . . . . . . . .. �.47' peDsable in all up-to·date shops tllroughout the country. �::�c��aoc�r ���h��'i:it;I�C����':: : :  : : :: : :  : : : :  : :  : : :  �NL\ 
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C
U
ar
lt
r
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o
p
l
le· ,· ·R: i:.· ·Cram·p·toii: : : : : : : :  �',�� FAN E U I L  WATCH TOOL CO., Brighton, Boston, Mass. Lens polisber, O. Pederson . . . . . .  , . . . . . . . . . . . . . . . . . . .  �,486 

Letter box mail holder. H. N. Kmg . . . . . . . . . . . . . . . .  654,401 
g���·m���i�::"ja��:;�on & Arents . . . . . . . . . . . . . . . .  654,178 VOLN EY W .  MASON & CO. ,  t����

d 
S�:'iri'c�c�·I�g:lJg:fri· iock: . .  sasli·iock: . .  654,&26 

g:�:�,�:I��\��'t�Zb�'£.
g
Reeri.iie�na�· . .. �·�:I.� .�� �:� Friction Pu l Ieys, C l utches & Elevators U��i�' ������. {eii 'jaii' 0; ' .iDiii:ir 'dOO;S,"p:'j: 654,3

� Clamp. See Flooring clamp. Pauly, Jr. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,27, Cleaner. See �'lue cleaner. Ralsin·cleaner. PROV I D E  N e E ,  R .  I .  Loom for weaving tuftedinle fabrics, Skinner & 

gl�:!'t �m,O&tI��B!��s.�
tlee

: : : : : : : :  : : : : : : : : : : : : : :  �:� I�oo�'i,����.s·.iop ·DiotiO�: ·G·"Matliieu.:: : : : :  : : : : :  �:� Clotbes line hanger, H. Karger . . . . . . . . . . . . . . . . . . . . .  654,312 Mail bag catcher, A. D. Carnagy . . . . . . . . . . . . . . . . . . . . . 654,22;J Clothes line tightener. S. P. yeatman . . . . . . . . . . . . . .  1\54,3.37 Mail box, T. Gaskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,5.'14 Clutch. friction, �'. L. Kuhn . . . . . . . .  : . . . . . . . . . . . . . . . .  654.162 Mail boxes to posts, fastener for atta<lhlng, H. N. '. Cock, gas. A.  J. Wiegand . . . . . . . . . . . . . . . . . . . . . . . . . . . 654.559 Kin" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,402 Cocking indicator, automatic. M. P. Rlcbards . . .  654:.280 Mailing card. C. A. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '6,54·,536 
gg�eno�a:;: &: 8o:;�eW� .......... : ..... , :  ..... : .. . ... : . . .  : .. ... : . . . .  �I.� Manifolding device, J. Friedlander . . . . . . . . . . . . . . . . . 654.147 
C I '  tt d t d ' 0 B II 654 505 M
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n
Huf:�r.�.' . .  : . . .  � . . �: : : : ; : : :  654:455 J. 

Cooler. See Beer cooler. Mllk cooler. �::;.�.
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���b�:. ?,���.:: : : : : : : : : :  �:�� Corn from cobs, machine for cutting green. H. Mechanical movement. Herod & Detwiler . .. . .. . . . .  654.153 

Cor�,\.��:i·��· ;i.;vice:ii:wag�er.:: : : : : : : : : : : : : : · :  �:� Merry-go·round, J. W. Rile . . . . . . . . . . . . . . . . . . . . . . . . 654,154 
Corset, apparel, D. Kops .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 654,403 (Continu.ed. on PIXIe PM 



New Microscope for Nature Study 
(lnd for use I n  t b e  Examination of Ores, 

Metals, Wools, Fibre, etc. . Oueen Acme No. 6 tfg. Jb���I�� af:,� 
Ing power of about 100 diameters, 1 se� of 
12 prepared slides of insect parts and otber 
interestin� specimens, aU in case, $16.00 (!lr Ask yoWl' nearest OpUciain jor it. 

Q U E E N  & CO. , I NC. �6II ••• 'OPtlcal and SCientific Instrument Works. 

Write j<rr Circular. 101 O��\\<rilhul ��.:, ,�!!
a
yO��: 

The New Yankee Drill Grinder 
G rinds Drills Mechanically Correct. 

60 per cent. of time saved in pre­
liminary adjustments. Gage Jaw 
and Ca.hperdevices done away wltll. 
Ori11s will cut faster and better than 
Wbf"ll Ir!round on any other machine 
ever invented. Send for catalog 
of 7 style belt anC! electrically 
driven. 
WILMARTJI & lUHlMAN CO., 

Grund Unpldl!l, Mich. Se� our exhibit at the Paris ExpositIOn. 

MORAN FLEXIBLE JO INT 
for Steam, Air or 1�iquid8. 

Made i n  all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co., Inc'd 
147 'l'hlrd Street. LOUISVILLE. Ky. 

S ETS O F'  C A S T I N G S  O F'  
M O D E L  E N G LNf: S  ��ii��I!!SENO 10 ¢ fOR 126 PAGE ·ILL. CATALOGUE. 

- . - ALS O TO O LS, S G AR WH E LS. & PARTS OF' M O O E LS �, 
��� � � " 

W· E 'L L DRILLING 
Machines 

OVP-f 7 0  sizes and styles, for drilling either deep or 

shallow wells tn any Kind of soil 01' rock. Mounted 
0 1 1  wheels or on sUls. With engines or horse powers. 
!:Strong, dimple and durable. Any mechanic can 
operate them easily. Send for catalog. 

\VILLIAMS BROS., Ithaca, N. Y. 

WARREN'S Natural Asphalt Stone 
Su rfaced Ready Roofing. 

The surface is completed 
at the factor, aod does 
not require paIntinlZ. Dur­
able and economical. Com­
parntivelyflre-proof. Has 2 inch lap edge. Genuine 
T r i  0 i d ad aspbalt. De­
s i g n e d  for applicatIon 

wltbout tbe help of skilled roofers. 
Wdrren Chemical & Mfg. Co., 85 Fulton St., New York. 

Steam Shovels\ Dredges 

The VULCAN I RON WORKS CO MPANY, 
TO L E DO ,  O H IO ,  U .  S .  A .  

2 H .  P. H or. Ga. or Gasoline EngIne oomplete With 
Electric Igulter, Cylinder 4xlj Inches . • • . . $145 

35 H. P. Hor. Gas or Gasoline Engine complete wltb 
Electric laniter, Cylinder 13xl6 incbes . . . . $800 

Seven ot.her sizes at proportionate prices. As good as 
any and better than most. We guarantee you can run 
tbem. 
DETROIT MOTOR WORKS, 1 387 Jeff. Av., Detroit, Mich. 

J tittttifit �tutritatt. 
Metal sheets or plates, machine for curling or 

beading edges of. D. Smitb .. . . . . . . . . . . . . . . . . . . . .  6M,495 
MtJeage book and condnctor's check, J. A. Jones 6M:,2til 
Milk cooler. D. Bothwell . . . . . . . . . . . . . . . . . . . . ... .. . . . .  fJ54.2'20 
Mi�kin� machine, A .  Shiels . . . . . . . . . . . . . . . . . . . . . . . . .  654,:l31 
Milling cutter. rotary , 11'. A. Burnham . . . . . . . . . . . . .  654,436 
Mine ca",es or buckets. apparatus for loading or 

unloadmg. J. �'. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . 6M,270 
Miter box. folding and adjustable, G. Grunwald .. 6M.449 
Mixer. See Liquid mixer. 
Moistening pad. K C. McVoy . . . . . . . . . . . . . . . . . . . . . . .  654.480 
Molding machinery, Tabor & Mumford . . . . . . . . . . . .  654.:&9;{ 
Mop head. rotHry. W. Dabb . . . . . . . . . . . . . . . . . . . . . . . . .  654.231 
Mop wringer. M. L. De Witt. . . . . . . . . . . . . . . . . . . . . . . . . 6M,13'J 
Motor. See Gas or petroleum motor. Wave 

motor. 
Music recorder and duplicator, P. J. Meahl . . . . . . .  654.473 
Necktie fastener. P. N. Schuyler . . . . . . . . . . . . . . . . . . .  tiM.a62 
Nest box. M. M. Chew .. . . . ' . . . . . . . . . . . . . . . . . . . . . . .  6M.517 
Oil cup. G. A. McKeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'>4,271 
Ore concentrator, A. H. Stebbins . . . . . . . . . . . . . . . . . . .  654,2'JO 
Ores of valuable metals, apparatus for working. 

rr. E. Leece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti54.:n5 
Oven. baker's. \V. Griffin . . . . . . . . . . . .  . . . . . . . . . . . .  tlfH.24li 
Overalls. combination. N. H.il.vich . . . . . . . . . . . . . . . . .  654,2�9 Packing can ana making same, H. C. Hunter . . . .  654,255 
PackinJ,!. metallic. 1'. H. Hol mes . . . . . . . . . . . . . . . . . . .  654.542 
Packing, piston. J . 1'.  Wilson . . . . . . . . . . . . . . . . . . . . . .  654,211 
Packing. rod. '1'. H .  Holmes . . . . . . . . . . . . . . . . . . . . . . . . .  654,541 
Pad. See Moistening pad. 
Paper box. W. Bender, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  6M,219 
Paper box machine. A. B. Cowles . . . . . . . . . . . . . . . . . .  654,1:i6 
Paper cutting machine. F. Hag'E:'r . . . . . . . . . . . . . . . . . . .  654,248 
Paper feeding macbine. T. C. Dexter . . . . . . . . . . . . . .  054,445 
Paper folding machine. E. D. Casterline . . . . . . . . . .  654.515 
Paper holder carbon. L. Rauh . . . . . . . . . . . . . . . . . . . . .  6';4.575 
Paper vesse1. W. M. Kinnard . . . . . . . . . . . . . . . . . . . . . . .  tiM.15H 
Pavements, makitlll sheet asphalt. J. H. Amies . . 654.2H.i 
Pen reservoir, detachable. }i�. Walden . . . . . . . . . . . . . .  tiM.ano 
Phonograph attachment. f l . Sheble .. . . . . . . . . . . . . . .  f154..t9a 
PhotographiC dark room. W. H. Hayden . . . . . . . . . .  004,568 
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Picture frame, E. Carraine . . . . . . . . . . . . . . . . . . . . . . . . . . 1).�.514 
Pile, concrete. Hoff & Haglill .. . . . . . . . . . . . . . . . . . . . . . . 654.:197 
Pin. See Badge pm. Push pin. 
Pipe coupling. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G54.1:n 
Pipe cuttillg device. J. W. W ilson . . . . . . . . . . . . . . . . . . M4.21::i 
Pipe threadin� mach me. H. Koester . . . . .  , . . . . . . . . .  6.::'4.4til 
Pipe wrencb, O. H. McNelly et al . . . . . . . . .  . . . .  fii>4.176 
Pipe wrench. A. J. Snwin . .  . . . . . . .  .. . . . . . . . . . . . . . . .  6.'l4.28::i 
Pipe wrench. C. O. Woods. . . . . . . . . . . . . . . . . . .  . . . .  654.5().� 
Pitcher, E. G. Lantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,lf;',{ 
Phi.nter relZulatinll attachment. E. Latisniere . . . . 654,548 
PION. motor driven, R. J. Gatling . . . . . . . . . . . . . . . . . .  6.')4.243 
Pocket book safety attachment. W. Erk . . . . . . . . . . 654.14:1 
Pool ban rack. H. G. Emerson . . . . . . . . . . . . . . . . . . . . . .  054.447 
Pottery articl e, H. C. Mercer.. . . . . . . . . . . . . . . . . . . .  6.=)4.474 
Powder grain. H. S. Maxim .. . . . . . . . . . . . . . . . . . . . . . . . fiM.471 
Power transmitting mechanism. P. S. Durel . . . . . .  664,«6 
Press. See BalIng press. Guncotton press. 

Printing press. 
PrintinlZ from embossed sheets, apparatus for. 

I!. Millison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'>4.208 
Printing machine delivery apparatus, ';Y. Scott . . 654.284 
Printing press. W. G. J nhnston . . . . . . . . . . . . . . . . . . . . .  654, 158 
Printing press for printing envelops, W. G. 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f\54.157 
Projectiles. LDaking, G. H. Newell . . . . . . . . . . . . . . . . . .  6.14.272 
Propeller. S. C. T"ittlefield, Jr . . . . . . . . . . . . . . . . . . . . . . .  654.<»9 
Prune �atbering device. O. S. & M. '1\ Hoover . . . .  tiM.a9!1 
Pump. G. W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.R2.,) 
Pump action indicator. J. B. West .. . . . . . . . . . . . . . .  654,ii72 
Pump pipe raising or lowering apparatus, G. 

Zink. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  654.:l7/"; 
Pump, spray. W. H. Heard . . .  . .  . . . . . . . .  fii>4.151 
Pump, spraying. W. E. Dow.. . . . .  t).)4,2a.� 
Pump valve. J .  J. O'Crowley . . . . . . . . . . . . . . . . . . . . . . . .  6M,321 
Pump valve. oil or other artesian well, D. L. 

LewIs .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.316 
Puncb. L. A. Sayre. . . . . . . . . . . . . . .  . . . .  1>54.183 
Pusb pin. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6M.319 
RaCk. See Hay and stock rack. Pool ball rack. 
Railway fl'og, C. �'. Kress. Jr. . . . . .  6M.462 
Railway switch, M. O'Dvwd . . . . . . . .  . . . . . .  . . . . . . . .  1;54.274 
Raisin cleaner and Ilrader. combined, C. J. Clarke 654,135 
Recorder. See Music recorder. 
Recording instrument damping device, W. H. & 
Reer· BSe�

r�\��;:eei: " · · · · · " " " · · " · · ' ' ' ' ' · · · ' ' ' ' · 654.341 
Refritzeratinll apparatus, G. H. Abrams ... . . . . . . . . .  654,578 
Refrigerating apparatus, absorption, limer & 

Torrance. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  654.395 
Refrigel'atillg machIne. G. H. Abrams . . . . . . . . . . . . .  654,577 
iteJ?ister. See Cash register. . 
Ribbon holeler. Hamilton & Mi1ler . . . . . . . . . . . . . . . . .  654.:192 
Rice decorticating machine. R. W. Welch . . . . . . . . . 654.5;)8 
R01l.�t.in� furnace, U. Wedge . . . . . . . . . . . . . . . . . . . . . . .  654,3.15 
IkJllin" mill feed roll, D. D. Lewis . . . . . . . . . . . . . . . . . .  654.400 
H.otnry engine . .  J. W. Pickel. . . . . . . . . . . . . . . . . . . . . . . . .  654.412 
Sasb lock. A. Cliffcrd . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 654J184 
Sasb jock. H. K Doren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6M.I41 
Sas�:sC.

ts��t�:.� .for
. ��:���.� .�����. �.� . �i.l��.�:':�: 654.282 

Saw buck, A. G. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fii>4,I34 
Saw patching machine. O. O. Bolton . . . . . . . . . . . . . . .  654,4;{t 
Scale and wal!'on. combined. G. Schneider . . . . . . . . .  654 • .129 
Scale cap, meaSUring. H. Bube . . . . . . . . . . . . . . . . . . . . . .  �,2'.12 
Scourer. See Grain seourer. 
Seaming strips, machine for making, H. C. Hun-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6ii4.254 
Secolldary battery, C . . J. Coleman . . . . . . . . .  654,519. 6.'>4.520 
Secondary battery, D. 'romma�i . . . . . . . . . . . . . . . . . . . .  654.557 

�:��r����.
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Shade flxture. adjust'\ble window, 'fl'. P. Casey . . . .  654.:«2 
Sbarpener. lawn mower. J. H. Frey . . . . . . . . . . . . . . . .  M4.14fi 
Sharpening machine. C. A ,  Worden . . . . . . . . . . . . . . .  654.215 
Ship cooling apparatus, steam, W. N. Keen . . . . . . . 654/>46 
Rboe. F. Diemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6M.:1S8 
�houlrler brace. E. C .. MendenhalL . . . . . . . . . . . . . . . .  6M.173 
Sift,er, asb. A. Weidman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.209 
Smoke:ess coal bUrning furnRce, A. Heberer . . . . .  1).54.250 
Snow guard. roof. Jr.. 'V. ("lark . . . . . . . . . . . . . . . . . . . . .  054.4&S 
Soda fountain. W. Ransley .. . . . . . . . . . . . . . . . . . . . . . . . .  054.489 
Soundin� board Stl JJPort. E. Schopf . . . . . . . . . . . . . . . .  654.il6O 
Spinnlllll ring. II .... M. Marcy . . . . . . . . . . . . . . . . . . . . . . . . .  654.4fi8 
Spool stand. W. P. Hougbtoll . . . . . . . . . . . . . . . . . . . . . .  6M.4<» 
Sprinkler. See A utomatic sprinkler. 
Sprinklinl! apparatus, A. Moeller . . . . . . . . . . . . . . . . . . .  654,476 
Stacker. straw. F. Torbeck . . . . . . . . . . . . . . . . . . . . . . . . .  654.193 
Stamp. band, J. C. Macalester . . . . . . . . . . . . . . . . . . . . . . .  654.404 
Stamp, hRud, M. Tinker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.191 
Stamp, ore. D. M. & J. E. Smytb . . . . . . . . . . . . . . . . . . . .  654.420 
Stamp, time, II. Vaughn et al . . . . . . . . . . . . . . . . . . . . . . . 654,499 
Stand. See Spool �tand. . 
Station indicator. 'J'inder & Dill . . . . . . . . . . . . . . . . . . . .  1l54.424 
Steam engine for ore staml}S, J. J. Brewis • . . . . . . . .  6b4.4:-W 
Steering gear. electric. H. W. Buck . . . . . . . . . . . . . . . .  654,lRO 
Stock barrier. T. Thomp8on . . . . . . . . . . . . . . . . . . . . . . . . .  604.190 
Stone. structure for calcining, J. E. Patterson .. . .  654,177 
�topper. See Flue stopper. 
Stopper fastener. A. Garner . . . . . . . . . . . . . . . . . . . . . . . . .  6.1)4.53.'1 
Stove. cooking, H. Q. ;Hood . . . . . . . . . . . . . . . . . . . " " "  6M,<»3 
Stovos. bake oven for gas or (o!Rsolene, R. W. 

Hilliker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6M,5a9 
Stud or button for garment supporters. D. H. 

Wnrner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654.334 Subways. building, W. D. Washington . . . . . . . . . . . . .  6.0)4,426 
Sugar, convertin.l! cellulose into, A. Classen . . . . . .  654,M8 
Sugar. converting starch into fermentable, A. 

Classen. . . . . . . . . . . .  . . . . .  . . . .  . .  . . . . . . . . . . . . . . . .  . . . .  r.&l,439 
SurlZicaJ dressilll! packer. G. E. Dargatz . . . . . . . . .. . . .  6&4,564 
Sweeping machine. O. Pederson . . . . . . . . . . . . . . . . . . . .  654,487 
Swit.ch. See Automatic switch. ElectriC switch. 

H.ailway switch. 
'I'ap. self closing. L. E. �owey . . . . . . . . . . . . . . . . . . . . . . . fii>4,522 
'rapping device. H. Nadorff . . . . . . . . . . . . . . . . . . . . . . . . . .  6.')4.481 
'1'apping machine. H. Mueller. . . . . . . . . . . . . . . . . . . .  654,2b'9 
1'elp.phone voice concealing attacbment. H. P. 

Hoberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6M.826 
Tberaneuttc treatment of parts of the human 

body nna apparatus th�refor, method of, A. 
V. M. SprAJ;!ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.1s.s 

1'hill coupling. <:. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . .  6M,339 
1'hreshing macbine feeder and band cutter, J. 

M. Sailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 654.417 
Tie. :;:'ee Bale tie. Engine tie. 
Tile. II'. Furness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.532 
Til'e armor 01' shield. pnenmatic. W. E. Pugsley .. 654,278 
Tire. nOTl-slipping pneumntic. K. A. Enlind . . . . . . .  BM.528 
'1'001 haTlnle. Hanna & Jedlicka, . . . . . . . . . . . . . . . . . . . . 654,150 
Tools. ac1justable holder for statIOners'. C, M. 

Van Every. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n.�.204 
Toothpick making machme, E. H .  Johllson . . . . . . .  H54.260 
rI'race supporr. G. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . .  654,028 
'rract.ion wheel. H 'I'. Stith . . . . . . . . . . . . _ . . . . . . . . . . . .  6M.2�H 
'l'rain anchor. F. Kremer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.262 
Traveling bng attAchment. A. Mieden .. . . . . . . . . . . . .  654,267 
'l'rollp-y bHse. H. H. Gmu!'hnour . . . . . . . . . . . . . . . . . . . . . .  654 .448 
'l'rolley h !lrp. E. G. Johnsoll . . . . . . . . . . . . . . . . . . . . . . . . .  654.348 
'''rolley trHck for electric rAilways. V. Koch . . . . . . . 654.574 
Trousers hHnger. C. RrHdwll.y. . . . . . . . . . . . . . .  . . . . . .  ti54.340 
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'l'ypewritlne mSl.chine Rettenc10rf & Bier . . . . . . . . .  6M.37� 
Typewriting maclltlle. T. Cahill . . . . . . . . . . . . . . . . . . .  6&4.13.'i 
UmbreJia Rupport. H. H. Kessler, Jr . . . . . . . . . . . . . . .  6.">4.547 
VRlve. J. Dreckmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.2:�fi 
Valve, check. O. Nyllren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fii>4.4B4 
Valve, eu!<lne viston. J. T. Wilson . . . . . . . . . . . . . . . . .  654.212 

rr:��:.��'N'at���!J� li: �o��:����.l���� .. : : :  � � : : : :  � : : :  �:� 
Valve. hlfiation. M. A. Morris . . . . . . . . . . . . . . . . . . . . . . .  6M,ru2 
Valve operating mechanism, time, Stenhouse & 

Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .. 6M,186 (Continued O'll page 79) 

Daus' "Tip -Top" Duplicator 
1 00 SHARP A N D  DISTI NCT COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 

N O  WAS H I �G,  NO P R I NTERS' INK, NO STENCIL. Price, Complete, $7.50.  
SENT O N  TEN DAYS' TRIAL TO RESPONSIBLE PART1ES 

The " TIP·Top " reproduces the handwriting so i!xceedingly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary writtt>n ltltters and not duplicates. 

The Felix F. Daus Dupl icator Co. (I nc.), 1  to 5 Hanover St. ,  N ew York 

American Sheet Steel Company 

Battery Park Building 

New York 

M an ufacturers. of all varieties of 

Iron and Steel Sh.::ets 

Black and Galvan ized 

W. Dewees Wood Company ' s  

P lanished Iron 

Wellsv i l l e  Polished Steel Sheets 

The No. 4 
YOST 

WRITING 
MACHINE 

Tbe distinctive features of the Yost Ma.-
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durability are shown in perfection in the 
No. { Model. 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENG. 

Voltmeters, Ammeters 
and Volt-Ammeters 

The New 
Century, 
The 
Foremost 
Typewriter 
of the Age. 

Examine it 

And you 

Will Keep It. 

It Has 
;;.., No Equal. 

Velvet 
Touch, 
Easy Action 
Least 
Fatigue 
To Operator 

Catalogue 
Free. 
American 
Writing 
Machine Co., 
302 B'dway, 
New York. 

TH E � E \" BKIS'I'OL COU�'I' .. :n 

for al l .elp.ctric�� measurement;s, testing Regi�ters an accurate acco unt of work done on print .. '!Jatterles! ClrClHts, et�. A r�hable and ing presses, grain tallies. weighing, measuri-qR and InexpenSIve portable In�t
.
rument. oth�r automatic machines. CounLs up to 1,(0) IXXJ and � Send jor C1.1cular. 

I repeats automatically. Simple, accurate, duruble. Spe. 
L. M. PIGNOLET, cial coullters to order. or Send for circula.·. 80 Cortlandt St.. New York. C. J. ROOT, Bristol, Conn .. U. S. A. 

JEFFREY C H A I �' DREDGES FOR CArALOGUE; I � ____________________ B��5E���i�,��o� 
THE HARRISON CONVEYOR -Electric Li

�
ht and Power Station Equipment. Industrial Railways, 

Screens, Ro]]er Scroons, Elevatol'R, HOistin�v��:tnd�agl:!Y�g:ti' ��k:�
d i��a��vU�l�:' e��Ck���e�t:�Ye�htrk��� Standa.rd Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the ni.anufacturers. ' 

B O R D E N  & SELLECK CO., 48-50 LAKE STR EET, C H I CACO, I LL .  

Tbe total dairy products of the United States amount to $700.000,000 per annum. The dairymen who produce this milk. cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry large herds of 
cows, and need for their work everything that any other farmer needs. 

Their income is steady, notlntermittant. They buy 
goods the year round. For these reasons,they 
of all (armel's, are most desirable customers. 

The readers of HOARD'S DAIRYMAN al'ethe most intelligent and progressive farmers, the lead­ers in thought and action. HOARD'S DAIRYMAN is admittedlytbe .... autbor­ity on all questions atrecting the dairy farm­
er, his cows, crops. buildings and tools. 

Can any agrtcu ltural advertiser afford to miss the 
30,000 farmers who read HOARD'S DAIRY. 
HAN' Send for a specimen copy and judge 
for yoursel f the class of farmers that read it. 

HOARD'S DAIRYMAN 
v..."" ...... ...t Ft, AtkInson, WIs. 

P R I N T  
Y O U R 
O W N  
CARDS, etc. 

$5 PRESS Circulal' o r  �ma'\l Newspaper Press $18. 'l' y p e s e t t i n g  easy. Money 
maker or saver. Send stamR for catalo�me, p:resses, type, 
paper, etc. THE PRE�S CO .. Meriden, Conn. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED B Y  

Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H I SCOX, M .  E. 
Author of " Gus, Gn!loolene and 011 Vnpor Englnea," 

nnd " Mechanlcnl Mo\'ementtl, Devlcelt 

and Appliauces." 

PRICE $3.00 POSTPAID. 

This work is written on a broad basis, and comprises 
In Its scope a full illustrated description witb details of 
the progress and manufacturing advance of one of the 
most important innovationS 'of the times, contributing 
to the pleasure and business convenience of mankind. 

The tuake-upand management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully Illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of tbe same. 

Larlle 8vo. About 400 valles. Very Fully 
Illustrated. 
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lllCTRICITY ��U��IL 
Students are tau�ht by correapondence all brancbes of Electricity at hom� from text books prepared by the best. practical experts, under the supervision of able and experi-enced electrical ellginee�. 'l'homas A. Edison indorses our Jnstltute. The elec-
����a�o�e!�v:��;:n:�� �da;;�t Wrf�tuf�; 
our interesting, free Il lustra,ted book. It 
will POIOt. out the most. profitable way to 
employ you I Brare t

imt\ ; Ill!g.ht start you 
��h ��c��S��alla��e:�thryUI��Os�an�e�b�� 
We teaeh also �leeh6t11('nl Engineer­
Ing, Mechu.ul(·ul Urnwlu&" etc. 

The Electrlcul Engineer In@titute of (lor-
re8Po,vd:�tC�ld�t::���,o�'e�etrt�..t: 240 

THE Worcester Poly�echnic Institute, 
WORCESTER, lllASS. 

Courses of stUd
e 

tn MechanICal, Civil and Electrical 
���������:�?s s��:�J

r
b· �cf�f�e�

a
;:�fi�'!i f��:: 

F,xpenses low. 33d year. I 'fl. MARSBAI:.L, Registrar. 

-------------

THE whole history of the 

world is written and pic­

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg­

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at an �ewsstands. Price 10 cents per 
COpy. Sample copy free. Address COLLIER'S 
WEF,KLY. 525 West 13tb Street. New York City. 

]I n�w Button 
T H E  BEST T H I N G  YET ! 

Is sim pIe and durable, and can 
be put on and taken off lit will. 
Notbin� like it in the world. 
Try a set anc1 be convtnced. If 
��::d ��
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TilE 1 •• & II. 8UPI'LY CO., 85 Commercial A " enue, 
Binghamton, N .  Y. 

N OW R EADY. 

Gas Engine 
Construction 

By H E N R Y  V. A. PARSELL. Jr . ,  M e m .  A. I .  Elec. Eng.,  
and ARTHUR J .  WEED, M .  E. 

PROFUSELY ILLU�TRATED. 

Price, $2.50,  postpaid.  
Tbls book treats of tbe subject more from tbe stand-
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scri bed. and then the actual construction of a half.horse 
power engine is taken up. 

First come directions for makinJr the patterns i this ts 
followed by all the details of tbe mecbanical operatioms 
of finiShing up and fitting the castings. It is lJrofuSelk 
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Dimensioned ,vorklng drawings give cleal'ly 
the sizes and forlos of the variolls detlli ls. 

'JIbe entire eng'ine. with tbe exception of the fly­
wileels, is c..lesigned to be made on a simp:e eight·inch 
lathe, with sJide rests. 
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one can fhzure out the dimentlons Of simiJar enJrines of 
Htber powers. 

Every illustration in tbis book is new and 
�����ali::;�nlv�?e296a�:g

e:S�1.e8SIY fOl" tbis 

lIT S.nd for Circ1.Uar of Contents. 

M U N N  & CO. ,  Pub l ishers, 
SCIENTIFIC A M E RICAN OFFICE,  

36 1 Broadway, NEW YORK. 
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Valve support, inflation. H. W. Adams, Jr . . . . . . . .  654.30) 
ValJor burner. B. P. Kenyon . . . . . . . . . . . . . . . . . . . . . . . .  654.4;)9 
Vapor burner. R. Seeger. _ . . . . . . . . . . . . . . . . .  654.287 to 1l54.28\J 
Vault. grave. Htser& Luprer . . . . . . . . . . . . . . . . . . . . . .  654.)55 
Vegetable or fruit separator. M. P. Ricbards.. . . .  654.281 
Vehicle bOdy loop. G. F. Collmer . . . . . . . . . . . . . . . .  654.440 
Vehicles. water feedin� aud air compressing 

mechanism for motor. Bf1wker & Sherman . . . .  65�.511 
Vessels. reinforcin/l device for packing and stor-

ing. G. Lauterback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.405 
Vision. instrument for det.ermining amplitude 

of. F. M. Grabam . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . .  654.:W6 
Vulcanizers. system for controlling series of. 

l:£IHnwood &. ::;eiberling . . . . . . . . . . . . . . . . . . . . . . . .  654.:1b1f 
Waj!on brake. W. B. Stover .. : . . . . . . . . . . . . . . . . . . . . . .  ()5.I.422 
Wagon, dump. J. W. Haywood . . . . . . . . . . . . . . . . . . . . .  6;)4,45.'i 
WR�OIl dumping jZ'ear. P. Vasquez .. . . . . . . . . . . . . . . . .  654.aaa 
Wagon runnin/? gear. J. J. Hicks . . . . . . . . . . . . . . . . .  054.251 

�::gggn��·;it��b���i: S:iri:ri;\v·i·S.:: : : : : : : :  �.: : : :  �:r:� 
Water closet. J. Kirby. Jr .. . . . . . . . . . . . . . . . . . .  654.160. 654.164 
Water closet cisl.ern vulve. C. Smitb. . . . . . . . . . . . .  654.a&I 
\Vater closet vnlve. �. J. Asbel l .  . . . . . . . . . . . . . . . . . . .  654:.;.$77 
Water from emulsions, etc., separating, J. P. 

Ibart. . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  654.2.';8 
Water purifying. treatiD6! sludge in, J. O. Handy. 654.::roa 
\Vave motor. E. P. Couture . . . . . . . . . . . . . . . . . . . . . . . . 654.521 
W bee!. See Fiftb wheel. 'l'raction wbeeL 
Wbeel. P. H. Macneil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6i>4.11l9 
Wbeel and axle nut wrench. D. J. Estes . . . . . . . . . .  ('>5(.240 
W biskin/it or beaLing machine. J. Story . . . . . . . . . . . .  654.4!*i 
Wbist apparutus. duplicate. M. C. Hammond . . . . . 63�.249 
Windlass winding nttachment. W. A. M. Bartz . . .  654.42H 
\OYindow fastener. W. D. Watson . . . . . . . . . . . . . . . . . . .  654,371 
Window frame. D. R. Brown . . . . . . . . . . . . . . . . . . . . . . . .  654.12\' 
V{iudow. weatberproof, Voigbtrnulln & Pomeroy 654.205 
Wire reel. J. II. J.udlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.5.'>0 
"" ire reel, H. A. 'l'bomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1)4.4t17 
,"Vire rope or cable. endles�. A. CarnalZy . . . . . . . . . .  654.224 
Wire ropes or cables, making endless. A. D. Var· 

na!'y .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.2"li> 
Woodworkin,.. macbine. L. D. VOllel. . . . . . . . . . . . . . .  U54.2'J6 
Wool, apparatus for extracting greuse from. W. 

Erben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.5;'.0 
Wool. extructing �rease from. W. Erben . . . . . . . . . . 654 • .129 
Wool wasbing maclline. G. Malard . . . . . . . . . . . . . . . . .  654,170 
Wrench. See Pipe wrencb. Wheel and axle nut 

wrench. 
Wrench. J. F. & II. M. Descher . . . . . . . . . . . . . . . . . . . .  654.524 
\Vrin�er. See mop wringer. 
Wringer roll. W. H. 'l'woby . . . . . . . . . . . . . . . . . . . . . . . .  654.194 
Yarn bal1in� macbine, \Y. & D. McGee . . . . . . . . . . . .  654.35L 
Yoke. neck. C. Sterrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.555 

DESIGNS. 

Advertising spoon. A. J. Brown . . . . . . . . . . . . . . . . . . . . .  32.977 
Automobile frame, G. 1'. 'I'urner . . . . . . . . . . . . . . . . . . . .  ::t3,Om 
��g:�'f�ai:e �:h��e;.·. ·ii: ·J3:"i{etper.: : : : : : : : : : : : : : :  �:� 
Bed pan. M. �'. Devennie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.!I8l1 
Button hooks. etc .. handle for. F'. J. Diacont . . . . . .  32.987 
Di'lplay form. W. E. Kimmell . . . . . . . . . . . . . . . . . . . . . . .  ;{2.978 
Display sbow case. J. G. Hutcbinson .. . . . . . . . . . . . . . .  82.980 
��sg��b:�tl��:lc:;-�?\X,�k� .. Cf·a�I���l.�� : : : : : : : . : : : : : : : :  �:�1 
ji"abric pattern. sUk. M. C. Migel. . . . . . . . . . . . . . . . . . . .  aa,0I3 HoOk. \V. G. Rousseaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.98ti 
Hook, bame. M. Littmann . . . . . . . . . . . . . . . . . . . . . . . . . .  32.!l!17 
Lamp reservoir or 011 

PO
L. L. J. Atwood . . . . . .  32.990. :12.991 

Lantern. Campf\l�n. C. F. WAlters . . . . . . . . . . . . . . . . . .  �2.�1� 
J.UI!". draft. L. A. Boerr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.!l!!i< 
Necktie holder. E. Musselman . . . . . . . . . . . . . . . . . . . . . . .  32.US5 
Nut lock wasber. J. �'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  32.9'J5 
Ore concentratinll table. W. G. Dodd . . . . . . . . . . . . . . .  33.011 
Plowshare blade. E. H. Sears . . . . . . . . . . . . . . . . . . . . . .  32.009 
Pump ba.e. A. E. Hunt . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:;.005 
Receptacle. F. �'. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;2.981 
Sash lock member. \V. H. Greene . . . . . . . . . . . . . . . . . . .  32.�4 
Scale beam stand member. P. F. Hazen . . . . . . . . . . . . 33.000 
�now Jluflrd. roof, Messin/iter & Fulmer . . . . . . . . . . . . .  3:{.009 
Starnpinil macbine frame. W. Kraemer . . . . . . . . . . . .  33.00:1 
Stove. heaLinJl, '1'. R. Keunedy . . . . . .  . . . . . . . . . . . . . .  33 007 
Stove, beatinJ(, H. W. Beattie . . . . . . . . . . . . . . . . . . . . . . . 33.008 
Toy. P. L. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;2.982 
'I'race carrier. Sumner- & Hoenstine .. . . . . . . . . . . . . . . .  32.9Ufi 
'rrirnmtnJl. fabric. '1\ Schiess . . . . . . . . . . . . . . . . . . . . . . . . B3.012 
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Veblcle seat Ride frame. E. B. Gallaber . . . . . . . . . . . . .  33.fXll 
Water beater case or sheH, J. Gray . . . . . . . . . . . . . . . . .  3::;.006 
Welt strip. G. D. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.014 

.Wind wbeel. T. O. Perry . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  :la.OIO 

TRADE MARKS. 
Abradant. Carborundum Company . . . . . . . . . . . . . . . . . .  34.950 
A rtistw product.iuns, certain named, 'l'ochter-

mann & Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :«.932 
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Boiler cleansioll compounds. J. Maddocks . . . . . . . . .  34.953 
Brandy. CroW:l1 Distil1eries C(lmp.any . . . . . . . . . . . . . . .  34.939 
Bread crumbs. L. A. Worcester .. . . . . . . . . . . . . . . . . . . . . :-W.9J.5 
Caviar and preserved fish. Hansen & Dieckmann .. 3".937 
Chuins. chain accessories. and forj,(ings, H'. B. 

Newbal!.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :14.91;2 
Cocktails. Crown Distilleries Company . . . . . . . . . . . . 34.940 
CorBet�. Kops Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  34.929 
lfire extinguisbers. Harris Safet:y CompHIlY . .. . . . . . . iW.963 
Foods, certain Hamed pTepared. ·�\ �'eur . . . . . . . . . . . .  34.936 
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Liniment. W.J. Hull .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.944 
Medicinal compound. certain named. F. G. Fer· 

T lnte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.945 
Medicine for pertain named diseases. propri�tary. 
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������g�·i����St�l:.d������e��St6�y· 'B�OOk' Paper 34.940 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.934 
Paper, pboto�raph developin� and printing. 

Anura Pboto Paper Company. . . . . . . . . . . . . . . . . .  34.9.1.':; 
Petroleum, reUned. J. C. d' Azevedo. . . . . . . . .  . . . . . .  34.904 
Pipe wrenches. '1\ E. Ryau. . . . . . . . . . . .  .. . . . . . . . . . . .  34.9fH 
Polish. wood and metal. S. M. DavIes . . . . . . . . . . . . . . .  34.952 
Polisbing compound. certain named, Firm of A. 

Rosalowsky . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,951 
Rawhide. prepared, KGW Process Raw Hide Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14.931 
Shirts. infants'. R. J. }1'ord . . . . . . . . . . . . . . . . . . . . . . . . .  34,928 
Sboes. C. & IJ:. Sboe Company . . . . . . . . . . . . . . . . . . . . . . .  34.000 
�oap and soap powders, C. )i'. york . . . . . . . . . . . . . . . . . .  34.n4Y 
Tobacco. chewing, Hucker & Witten Tobacco 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.948 
Underwear, certain named, J. H. Dunbam & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.927 
Wbisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.!);J8 
Wood and boxes made therefrom. certain pre-

pared. Venesta. Limited . . . . . . . . . . . . . . . . . . . . . . . . .  34.95i 

LABELS . 

U A Trip to Paris and Exposit.ion Game." for game 
apparatus, McLougblin Brothers . . . . . . . . . . . . . . . .  7,713 

.. Arnicu. 'l'ootb Paste." for tooth paste. MesmiH 
Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.717 

" Arnica Toot b Powder," for tootb powder. Mes· 
min Cbemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,71G 

H Dr. 'ralley's Wonderful Discovery LIve Animal 
Hoof Catarrb Cure," fora medicine. E. 'llalley .. 7.718 

. .  Game of Manila," for a game. McJ...ou�blin 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i.714 

.. Game tlf Stars and Stripes. or Red. Wbite and 
Blue." for a game. McI.ougbltn Brothers . . . . . . . .  7.715 .. Proteus." for cartous. for sboes, B. Rosenberg & 
Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.712 

. . Warranted Pure Homespun �.facbine 'I'wist." for 
thread. Moeller & Littauer . . . . . . . . . . . . . . . . . . . . . . . .  1.iIl 

PRINTS. 

U .Jacks On Square." for cigars. Havana' American 
" L(��

o
o�o

a
�He ' 'series" Bicycle ' Piay'in�" carclaY ' 'for 
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playing cards, United States Playing Card Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243 

A prinff�d ('op.y of tbe specitlcation and drawin� of 
any patent in the fore:;wing list. or any patent in print 
issued SlDce 1863. will be furnished from thiS office for 
10 cents. In ordering please state tbe name and number 
of the patent desired, and remit to ).funn & Co . . 3tH 
Broadway. New York. Special rates will be �:ven where 
a large number of copies are desired at one time. 

Canndian parents may now be obtained by the in· 
ventors 'for any of tne mvenUons named m the fore· 
�oin� hst. provided they are simple. at a cost of $45 each. 
If com-pl1cated toe cost will be a little more. For 'full 
instruction. addre.s Munn &; Co .. 36I Broadway. New 
York. Other forelan parente may aI.eo be obtained. 

I 
s.r{E.���1L���TE�;�_h:�U�U:" 

Works, Camden. N. J. THE ESTERBROOK STEEL PEN CO. 26 John St .. New York. 

P R O POSALS.  

sent 
Patents 

special not-ice. 

50 Y EA R S '  
E X P E R I E N C E  

Sci�ntific Jlm�rjcan. 
A handsomely tJ)ustrated weekly. J�argest cir· 
cuJatlOll of any scientific journn.l. 'I1erms. $3 a 
year ; fOllr months, $1. Sold by alJ newsdealers. 

MUNN & CO , 36 1 BrOadWay, N ew York 
Brancb Office. 625 F St .. Wasbington. D. C. 

MODELS & EX P E R I M E N T A L  W OR K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg.,  Fran kl in  Square. New York. 

I CE J!1n1iC�m:r�\ ���\:'rn::,':.
in�'!g1l1v

e
I'l��,; 

MFG. CO .• t>99 Clinton Street. Milwaukee. Wis. 

TYPE WHEELS. MODELS a... EXPERIMENTAL WORK.6MAl.LfMGHl"ERY NOVElTIES a.. ETC. NEW ':D 5TEI'tCIL WORKS 100 """AU a! N,T. 

I NV E N T I O N S  P E R FECTE D. 
Accurate Model and Tool Work. Write f o r  C i rcular. 

PARSELL & WEED.  1 2 9· 1 3 1  West 3 1st St., New York. $75 Month and Expense8; no experience 
'needed; position perma.nent; Bell-seller, 
PEASE MFG. Co.,Stat'n lO,Ctnctnnati. O. 

D 'AMOU R  & LI TLEDALE MACHINE CO. 1 3 0  W O R T H  S T  . .. N E.W· Y O R K .  
Make lUodels of Any lllacbine to  Order. 

TU R 8 1  N ES �:S�t"�F'iJE
c
LI&

r
��.:, 

!SprinKfielll, O�io, U. S. A. 

SPARGER'S WElD ING  C£�M'nOTl[eNA�B 
to Borax. Manufactured in Virginia and Colorado. 
D. I. Bachman, Sole Agent, Drawer 771, Roanoke, Va. 

A UTOiUATIC MACHINERY nUILT 
to order. Our facilittes and e

w
ertence in this Une are 

�:O
c
ri;Pi

t
����\I&r:�'f��������] de; {�:��e correspondence

. OTT. lllERGENTHALER COlllPANY, 
Incorporated, Baltimore, Md. 

Printine- Press IUachiuist8 wanted for England. 
American wages paid. Men having had experipDce with 
Campbell and Mieble machines Jliven preference. Ad· 
dress Printing Alachinery Co., Ltd .• 15 �rudor St .. Lon­
dun. England. 

D. L . H OLDEN -
S 1 3 3 6  BEACH SI. PHILADELPHIA PA. 

REGEALED� ICE MACH INES 
SH FIRST PA E. SCIENTLflC. AMERICAN SlPT. 2 1 8 9 q  

Punctnre l'roofFoldinK Boats. Adopted by tbe U .  S .  War and Nav
!, Depts. In 

March and Sept., 1800. Only medal and award at World's Fair. Beautt ul models, 
perfectly safe for famity as well as sportswen's use. Sails, centel'bOards .. rudders. 

Packs in small case. Send 6c. for catalog. 50 enllravings. King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S. 

FOOS 
GAS AND GASOL INE  ENG INES Ho�s�° l;.��er. 
Largest exclusive t.�:��i��

r
/��l��;�� �

u
�J:: ]f..tabllsbed 188'1. 

Engines in stock s� '}�c
�l���;:[� 18a�I='Wo��.

cltles. 
T H E  FOOS GAS E N G I N E  C O . ,  Station A, Spri ngfield, Ohio. 

p Itn�E VAP�n LAUN�HE� 
Eltock "izes 14 to 22 foot. 

Safe. Reliable and fully guaranteed. 
Prices $ 1 60 and.' b p. Send lor Catalogue. PIERCE E N G I N E  CO., 1 7  N. 1 7th . Street, Racine. Wis 

GIVE SATISFACTION. 
Durable in Construc­
tion and Easy and 
Safe tn Operation. 

P- Send for CatalO(fUll 
and mvesWJau OUl" claims. 

TRUSCOTT BOAT MFG. CO., SI. Joseph, Mich., U. S. A. 

Do you want $ $ $ $? We  want Agents everywliere I 
The \Vlndl!ilor Collar aud CufJ' CompDny, \Vlnd8or, Conn. 

FGR SA LE-Boilers, Engines, etc. 
1 100-borse '.!'ubular BOiler, 100 1bs. pressure, $390. 
3 8O-horse 11ubular BOilers, 00 Ibs. pressure, 300. 
1 �borse Engtne. extra tine conc1iticlD. . . 275. 
1 700-borse Feed Water Heater. Berryman. 275. 
1 5OO-ligbt 125volt Compound Wound Dlnamo, 275. 

Americ.a��C.f,'i:�n�::'Sllr*r.lff�,�'!york City. 

FOR SA I,E-State RII,bt.R. Roasted C:olfee Preserver. 
Will particularly Interest the larlle roasters. A pply to 
W. R. KER, Jr., Patentee, Nawbez, Miss. 

K R O M S K O P  
Color Photography 

Nature's Reftex! ''It seems almost a rn:irac1.e ! II 
'" To tbe tLlready long list of marvelous devices wbich 

��f! J���:n�
n
�o�

m
l��'tn·g��l:ct���e�,ust be added 

K rOIDskop's ii romograms and KrolDskop's 
Cameras, now ready. or Send stamp for booklet. 
IVES KROlllSKOP COlllPANY. Incorporated, 

1 324 Cbestnut Street, Pbiladelpbia. 

NOVELTIES & PATENTED ARTICLES 
Manufactnred by Contract. Puncblng Dies. Special Ma' 
cblnery. E. Konigslow & Bro .• 181 Seneca St .. Cleveland.O. 

G R I N D I N  G M I LLS ��R 
ar��� :�t��fb;�: 

versal Eccentric Mill. Address J. �. & G. F. SIlllP. 
SON, 21' ltodney !Street, Brooklyn, N. Y. 

Also designing of special machinery. 
THEO. KOVEN, 235 Sberman Av .. Jersey City. N. J. 

L IGHT MANUFACTURING & £XP£RIMENTAL WORK 

A-SH££.TM£TALSTAMPING - PUNGHES & DIE5_ UTOMOBILES ANO PARTS rOR SAME . .sPECIAL MA CHIN£R Y. INQUIRllS SOLICITE.D. 
OTTO KONIG5LOW- 4� MICHI GAN 5T tLLVUAND.O. 

PATENT FOR SALE OUTRIGHT OR 
STATE RIGHTS -Biscuit Cake and Pie Cutter: 

• A useful labor-saving kltcben 
necesslt1J'Jr�s��i\f�'hU� �Y io< ���

n
£�yll�a��· Vine ville Branch, Macon, Ga. 

GAS ��Q GASOLINE ENGINES 
WAT E.R MOTOR.� 

B AGKU5 WAT E R  -MOT R GO. NEWARK N. J.  U. !O A 

Floats for Steam Traps 
lIer(>�llell Seamless Copper Flont8 art' teswd to 300 Ibs. per sq.lD. and warranted. Tbe original and only genuine seamit'SS copper 

tl0J
al'ER�eiriEn� �rto1.f\�C1ii�s:· SprlngOeld. M(ljill�. 

IT ApPEALS TO BOTH THE AMATEUR A N D  

S K ILLED PHOTOGRAPHER. HAS M A N Y  AD­

VANTAGES. r:w- S E N D  FOR CATALOG UE TO 

GUNDLACH OPTICAL CO., Rocbester, N. Y. 
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AND 1�&iWr����� INSU RANCe 
� , AGAINST· LOSS OR DAMAGE 

TD 
PROpeRTY AND 

LOSS,op·llfl3 AND 

SOCIETY • •  

INDORSES IT . • 
A utOlDobiles nre no lon�er a fad but a necessity. 

;\i u l' e o v e r ,  they 
afe 1 b� " correct 
thing " for g o o d  
society. Get u. 
WINTON 

M OTOR 
CAR R I A G E  

and be the envy of 
y o u  r neighbors. 
t�r�ggYo:ia��t 

Price 81 .200. No Agents. ;���] s���'a t�
e
s��t 

yourself. Hydro·carbon system. Shipments in 30 days, 
THE WINTON MOTOR CAR RIAGE CO .. C l eveland.  Ohio.  

Eastern Department, 120 Broadway, New York City. 

Jlutomobil¢ Pat¢nts 
Exploitation £ompany. 

UNDERTAKES:-'!'be manufacture of Automobiles 
and Motor-Cycles. 'rhe examination of Automo­
bile patents. �'o en1i�t capital for the development 
of inventions. 

FUltNISHEf"; :-Specialists to make tborou!!h exami­
nations of patents. Experts to tflst motors and 
�����r?�

ilthSeirO��g���il
i
i��: 

t
ro

i
��������� 

t
�8ii�)��� 

consider and to undert.ake the S1.rme. 
PURCHASES :-AII meritorious p:1tents, licenses and 

inventions relating to motor-cycles. motors, gears, 
autom

O
biles and their parts. 

Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 

2 7  Will iam Street, New York, N.  Y. 

E.astrnan Kodak Co.' s 

B R O W N I I:  
C A M E R A S  $ 1 � 

Make pictures 2;4 x 27.( inches. Load In Dayligbt 
with our six exposure film cartridges and arc so 
simple tbey can he easily 

Operated by Any School Boy 01' Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce tbe best results. 
Brownie Camera, tor 2� x 27,( pldure8..1 - • • $1.00 
TrnnHpnrt'nt-.·lIm Cartridgf>, G exposures, 2}4' x 2}4', . .16 
Brownie Developing and Printing Outftt., .75 

Ask your dLalLr or writL us for a BrowniL Camn"a Club 
C01JstitI4tion. $,50<>.00 in Kodak prizu to tlu tnLmbers. 

EASTMAN KODAK CO . •  
Roche ster. N. Y. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-rrbe utihzation of 110 volt 
p,lectric circuit� for small furnace work. By N. Monroe 
Hopkins. rl1hi� valuable article Is accompanied by de­
tailed working drawings on R large scale, and the fur­
nRl1e can be made by any amateUl' who is versed in the 
usc of t.ools. 'rhis article is contained in SC[ENTU'lC 
��� E:�\�'i,� £l�';J�:�;'g'o::Oi;r {3'r!a��;y, J'�:;\ ��k

c
�W';; 

or by any bookseller or newsdealer 

OVER 1 00,000 IN USE. 
EASILY PUT ON. 

AND RELIABLE. 
HAS PROVED PERFECT 
FU LL Y G UARANTEED. 

Coastiug becomes so safe and easy you do it 
eyery chance you. J!.et. Your feet on the pedals 
IIIves perfect control of the wheel. Ladles' skirts 
keep down when co.stlng. You can adjust It to 
any make of cycle. 

Our Acetylene Bicycle I�anlP is superior in 
construction to any made. 

IlI",strated pamphlet �hrlny dttailed illlJcmnation 
re(}arding Brakp. and Lamp, sent an application. 

ECL IPSE B I CYCLE CO.  
Box X ,  ELrllRA, N. Y. 

I titntifit �mttitZlU. 
Die Finishing 
Made Easy. 

Our DIE-SINKER 'S ENGINE solves the difficulties 

of finishing intricate dies. The tools can 

be carried to almost any corner and 

worked on any kind of surface. 

Distortions from the hardening process readily and inexpensively 

removed . 

corrected. 

Wrinkles i n  drop-forging dies from drawing, quickly 

The S. S. White Dental Manufacturing Cornpany t 

Chestnut Street, cor. Twelfth, Philadelphia, Pa., U. S. A. 
New York, Boston, Chicago, Brooklyn,  Allanta, Rochester. Ber l i n ,  Buenos Ayres. 51.  Petersburg, Toronto. 

BLUESTONE CHARTER Gaso l ine Engine �!�tl!m�RESSURE PACKING USED ��\����i 
Hot or Cold FOR ANY PURPOSE 
Wate)' and 
Air. 
Packs equal· 
Iy well fol' all. 

'j1here isno 
packing made 
that will last 
as lon� or 
withstand as 
well the ac­
tion of steam 
beat. 
Gutta Percha & Rubber Mfg. Co., 1 30 Duane St., N. Y.  

Ghomislry of Mannfactnrin[. 
Waste Products and Unapplied Substances are pro­

duced in almost every manufacture. Experimental Re­
Search has shown ways to utilize many wastes and con­
vert losses into profits. I make a preliminary examina_ 
tion ()f a waste free of clJar�e. For instructions about 
sampling, forwarding, etc., address 

PETER T. AUSTEN,  52 Beaver Street, New York, 

Stationo rics. Portables, 
Engines llUd l:JUlIIPS. 
at" State your Power Needs. 

Dainty Watches 
in colored enamels 
to match dress 
effects. 

Send for our "Blue Book" -free. 
THE NEW ENGLAND WATCH Co. 

37 Maiden Lane 149 State Street 
New York Chicago 

NATIONAL STEEL TUBE CLEANER 

No Small Parts to Get 
Out of Order. 

Can be adjusted to exactly 
ftt inside of tube, com­
pletely removing all scale. 

Write for price. 

M ' F ' C  CO. , 1 0 0 W i l l iam Street, N E W  YO R K. 
PHILA D ELPH IA. PITTSBURGH. CHICAGO. 

Asbesto ­
Meta l l i c  

���� Packings 
SHEETI NG,  GASKETS. TAPE and PISTON PACKI NGS. 

Will stand the bi�he8-t pressure for either steam or 
hydraulic work. � W-rit� for samples and price list. 

V. W. 1'KAnEK MfG. CO., (Est 1874), 88 Pearl St .. Boston, U. S. A. 

The " WO,lverine " Three 
Cylinder Gasol ine Ma­
rine Engi ne. 

The only ren�rsing' !Ulrl self· 
startin)! g:lsoline flil-dlle on 
the 1I11lrket.. Lightest engiue 
for the power Luilt. Pr�cti­
cnlly no \-ilmttioll. AbSOlute­
ly safe. Single, douhle and 
triple marine lmd stat.ionary 
motors from � to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 

[f so we Can SUppty you. All sizes 
lIl o l i u r e d  and 1I 1 1 l 11 n l l l l l cti. always 
kept in stOCk. R�memaer, we make a 
specialtyof selecting stone� for nIl spe­
Cial purposes. :rw- Ask f01' cataioQut 

The CLEVELAND STONE CO. 
2d Floor, W i l s h i re. Cleveland, 0, 

AUGUST 4, 1<)00. 

S u pport 
You rself 

W h i le 
Lea rn i ng a ��Hr 
Profession 

�i� ca�o����itl Y��lre & ��':rnin to gte&
in

� Mechanical Engineer, Efectriciant 
Architect. Write for oor new circular, ·'Snpport Yourself While Learning a Pro­
feSSIOn. n Sent free. 

IHTERNATIONj\l CORRESPONDENCE SCHOOLS, 
Box 942, Scranton,  Pa. 

200.000 students and graduate!. Send for circu­lar. stating subject in which interested. 

B AT TE RY 

WEIGHS 

ONLY 

1 5  LBS. 

8-INCH 

FAN. 

U'. s. 
STORAGE BATTERY FAN, 

$ 1 5 . 00. CIRC U LAR.  

T H E  U .  S .  BATTERY CO.,  2 5 3  Broadway, N e w  York. 

Free and Easy 
The President Suspender is 

an easy suspender because of 
its freedom. Ifgives to every 
bend of the body. You can 
wear it and never feel it. For 
tbe golf 
links or 
tbe of· . 

President 
Suspender 
is ideal. Refuse imitatlons. 
Genuine has trimmings 
which will not rust. 

$1500 
For Your Estimate 

The guarantee tag found on cach 
Presidcnt Suspendcr enables 
JOu to ta.kc part in the Preei­
dcntial vote contest. A wards 
amounting to $l hOO will be 
made Nov. 5. Full informa­
tion with each suspender. 
Sold by all deallilrs, or direcL 
from us, postpaid, 50 cellts. 
Send for handsome booklet­
President Pointers-free. 

C. 1. EDG1RTON MFG. CO., 

Letters copied while writing. No 
press ; no brush ; no water ; no 
work; any ink ; any pen ; any paper. 

EckhardStationaryGasol ine 
· . A C E T Y L E N E  Marme Engmes DO YOU KNOW that the most light, least trouble, 

Simply slip your paper into the clip, and our 

Pen-Carbon Letter Book 
makes a perfect copy-the clearest carbon copy 
���-C:;b����ev�����

i
fs. h���?�g�ie��'�� h��� 

dred letters or bills. Letter shows no sign of 
copying. If your stationer does not keep it, send 
for free specimen of work. Beware of infringe. 
ments. Address, Dept. 1. 

PEN-CARBON MANIFOLD CO., 
145'7-9 Centre St., New York. 

The Olds Gasoline E ngine 

����b:f�:\ ���v�r�
d
1��_�a:

e
�� 

complications. 1 to 
50 h. p. statioua,y. 
Small sizes �e)f con­
tained: 4%. 8, and 15 
h. p. Mounted en­
gines, 2t.o 00 b.p. mu.­
rine. Send for com­
plete catalogue. 
Olds Motor 
Box 418, Detroit. 

2 H. P., $l�O 
4 2�O 
8 4�O 

Costs 9 cents per day per Horse 
Power to run. 

Simplest in construction and 
easiest to operate. 

J 'r is the only perfect one. 
1'1' will not blow or jar out. 
I �� .f� Tie:e aa�I��gi���i���:

ht
. 

hgbt. 
I '" �r)��dSf���11�;o

s
���

t 
I T burns kerosene, 

Send 101' bo?k ( free). 

R. E. D I ETZ CO., 6 0 Laight Street�New York. . Mention this paper and Qet special discoum.t. 

"'''''''''''''-ESTABLISHED 1 840.  

" 0. i J ."  HANGERS 
SINCLE,  TAN D E M ,  

T R I P L E T  
A N D  QUAD. 

Absol utely the Best and Lightest. 
Bearings are Accurately Ground. 

PA R K  C ITY M F G .  CO. 
INCORPORATED. 

'75 JACKSON BOULEVARD, CHICA.GO. 

�r
h
e:tt�tsr

o�f
r��r 

c�� �. s��r3��� Tirfi'�oo� 8*Dl��: 
Write, inclosing 25 cents. for sample. 
STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 

PO"'erful, Responsive, 
Durable and Efficient. 

" The Reeves " 
V ariable Speed 

Countershaft 
for securing any speed without 
���ra�fy �a��

l
:d O!o���� ��J���'lr��: 

working Machinerv, [ron Lathes, 
Planers, Boring Mi)ls, Shapers. etc.; 
Cement Machinery, Experimental 
Machinery-in fact all kinds of ma­
chinery requiring a change of speed. 
,;yt th it a large increase and a better , 
grade of work can be produced. 

or Send for handsomely iUustrated 
catalogue H S. A." free. 

R E EV E S  PULLEY CO. 
COLUMBUS. IND .. U ,  S. A. 

Scal�s All varier.tes at lowtlst prlces. Rest Railroad 
J:I:g\!&

n
�s���fO�rt?�le��

o
l'i!'cl�a1'�

es �:f��: 
Sewing Machines, Blcycle�, Tools. elc. Savo 

Money. Lists Free. CHICAGO :S�ALE CO .. Chicago. Ill. 

JESSOP'S ST E E LTHB\�\RY 
FOR TOOLS, S AW S  E TC. W� .JES SOP & SONS L:g 91 JOHN ST NEVI' YORK 


