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DEST,RUCrION OF CITY REFUSE. 
The question of the destruction of city refuse by 

burning and the utilization of the heat for power-a 
question that has attracted considerable attention and 
has been put to careful test in the older countries­
is destined to receive widespread attention from the 
municipal authorities in America. Many years ago 
attention was drawn to the possibility of a city getting 
rid of its refuse by a method that would yield a valu­
able return, by the Borough Engineer of Southampton, 
England, who utilized the waste heat from a refuse de­
structor in driving the electrical plant for lighting 
the- city. Since that time the world has been made 
familiar with the results obtained in one of the Lon­
don districts, and· a large amount of valuable matter 
has been written and data gathered upon this most 
llIlPortant subject. It is now pretty well established 
that the value of city refuse as fuel for city lighting 
will vary with the locality and the general conditions. 
As a rule, it has been found that in England the de­
struction of refuse does not . alone furnish sufficient 
heat to run the city lighting plant, and recourse has had 
to be mad"! to the coal pile. When the duty to be 
performed is entirely' that of electric lighting, the 
refuse destructor has not given such good results as 
when the plant was used for operating a street railway 
system. It  has been found that the refuse destructor 
gives its best results when it is  working at an even 
rate of combustion, and this condition is obtained 
where the load on the electric plant is not subject to 
extreme fluctuations. 

Valuable information in connection with the working 
of the refuse destructor, when employed in raising 
steam for an electric plant, is furnished in a recent 
report by the Electrical Engineer of the Borough of 
Fulham, London, presented to the Council, in which it 
appears that the cost of burning 30,201 tons of city 
refuse was $27,100. As the electrical department was 
paid $19,230 for the work, the actual cost to the station 
was $7,870. 'As an offset to this there was a consider­
'able reduction. in the expenses for coal. The author 
of ·the report bases his estimate of the actual cost to 
the electrical lighting department of the refuse de­
struction, upon the workings of several electrical plants 
owned by corporations in the city of London, in which 
he finds that the average cost of the coal per unit works 
out at 2.10 cents, whereas, the cost of coal to the elec­
trical plant of the Borough of Fulham for last year 
worked out at only 0.76 cent per unit. Basing his esti­
mate upon these figures, he finds that there is a net 
profit from the destructor deDA.rtment of $3,442. Al­
though these results are not so tiattering as were pre­
dicted a few years ago, when this system was first 
put to the test, they do demonstrate that the sanitary 
disposal of city refuse by cremating can be carried out 
with a net profit to the user, where the plant is properly 
installed and the general conditions are favorable. The 
results, as we have said, will be largely modified by 
local conditions; and ·it is  a question of vital in­
terest to the great cities on this side of the Atlantic, 
as to how far this method of refuse disposal, which 
has every sanitary consideration to recommend it, 
can be carried out with similar economic results to 
those obtained in the plant under consideration. 

. .  ' .. 
THE STEAM TURBINE FOR OCEAN SERVICE. 

The unbroken success which has attended the appli­
cation of the steam turbine to steamship propulsion, 
beginning with the experimental "Turbinia," and end­
ing for the present with the handsome 22-knot Channel 
steamer which we illustrate on another page of this 
issue, is a sure guaranty that before long we shall see 
this remarkable eIigine installed in a first-class, high­
speed transatlantic liner. Had there been any failure 
recorded in the last four or five years of experimental 
work; had the steam turbine shown any inherent and 
unsurmountable defect rendering it unsuitable for 
marine purposes, the great steamship companies would 
be justified in their hesitation to substitute the compact 
and self-balanced motor for the ponderous and at best 
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but poorly balanced reciprocating engine. But no such 
obstacle has shown itself. It is true, the impossibility 
of reversing the turbine seemed for a while to be fatal 
to its introduction on steamships ; but the present ar­
rangement of installing a set of reversing turbines on 
the same shaft with the main engine has removed. the 
difficulty, and the distribution of the motive power' 
upon three shafts has provided all maneuvering power 
that can reasonably be asked for. A recapitulation of 
the experimental period referred to will show how un­
broken the success of the marine turbine has been. The 
very first vessel to carry it, the "Turbinia," broke .all 
existing records for speed, steaming at over 34 knots 
an hour. Then came the "Viper" and the "Cobra," 
whose turbine engines placed them so far ahead of all 
existing torpedo boats in point of speed as to put them 
in a class by themselves, the 37 knots achieved by the 
former boat never having been surpassed in an official 
and properly certified trial of any kind of vessel before 
or since. Then came the Clyde passenger steamers 
"King Edward" and "Alexandra," in which the con­
ditions for comparative tests were most excellent, the 
boats being of-about the same size and engaged in the 
same service as existing high-class vessels, the data 
of whose performance was well known to the com­
panies who owned them. In these vessels it  was 
proved that on a given displacement and coal con­
sumption, it was possible to get about a knot extra 
speed by the use of the turbine .motor,' while the ab­
sence of vibration and the' increased passenger accom­
modation were further distinct and very valuable gains 
in favor of the new boats. Quietness in running, econ­
omy in space and fuel are features which naturally at­
tracted the attention of the yachting world, and to-day 
three Americans are owners of vessels which are 
among the fastest and mpst comfortable yachts afloat. 
"Tarantula," with a speed of 26 knots, and "Emerald" 
and "Lorena," with speeds respectively of 16 and 18 
knots an hour, will probably be seen in these waters 
during the coming international cup races, where tliey 
will meet another successful turbine yacht in the 
"Resolution," which is driven by a turBine engine of a 
purely American design. The latest success' is that 
achieved in the turbine steamer "Queen," recently put 
in service between Calais and Dover, which made her 
first cross-Channel trip at an average speed of i2 knots 
an hour. She is to be followed by other vessels of this 
type, which are now building for three different com­
panies that ply across the stormy waters around Great 
Britain. 

As a matter of fact, in view of the unbroken success 
that has attended the use of the turbine in the smaller 
classes of steamship, the hesitation of the large trans­
portation companies to adopt this system for the big 
liners is to be attributed to a conservatism which, al­
though it is not justified by the facts, is not unnatural 
in view of the great cost of these huge vessels, which 
each represent an investment of from three to five mil­
lion dollars according to their size and speed. Never· 
theless, so far from the installation of turbine engines 
on an ocean liner being in the nature of an experiinent, 
the only condition that would be novel would be the in­
creased size of the turbine as compared with those 
which have done such successful work in smaller ves­
sels; and it has been asserted time and again both by 
Mr. 'Parsons, the designer, and by the builders, that 
the economy in space and weight and the absence of vi­
bration which have been realized in the smaller boats, 
would be realized in greater ratio as the size and 
power of the vessel on which the turbines are installed 
increased. In' other words, so far from there being 
any new conditions prejudicial to the turbine intro­
duced by building them in the much larger units neces­
sary to drive a transatlantic liner, the very increase 
in size would bring about a larger proportionate reduc­
tion in the weight and space per unit of power than has 
beE'n realized in the vessels of 2,000 tons and under, 
that are now running successfully with turbine engines. 
Basing their calculations upon data already secured. 
it  is  estimated by the builders that in a vessel of the 
same displacement as the largest and fastest of the 
present transatlantic steA.mers, it would be pO'lsible, 
by the installation of turbine engines, to 'secure fully 
one knot mor� sneed; and when we remember that the 
resiRtance of these fast vessels increases as something 
more theT\ thp, cube of the speed, it will. be seen how 
great would be the actual economy of a large capacity 
marine engine. Furthermore, from the passeng-ers' 
point of view, there will be a great gain in comfort 
due to the absence of vibration; for it cannot be de­
nied that the extreme vibration of the high-speed 
ocean liners of to-dav, due to the reciprocating engine, 
is one of the most serious drawbacks of transatlantic 
travel. 

••••• 
GROWTH OF OUR RAILROAD SYSTEM. 

It was to be expected that the present commercial 
prosperity would have a marked effect upon the rail­
road system of the United States, and the statistics for 
the last fiscal year of the Interstate Commerce Com­
mission show that in every respect there has been a 
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decided and very satisfactory growth. The total single­
track railway mileage is 202,472 miles, an increase for 
the year of 5,234 miles, which is greater than that fo>r 
any other year since 1890. For the service of the 2,037 
railway corporations included in this estimate, 41,228 
locomotives were required. The total number of cars 
of all classes in use at the close of the year was 1,64(),-
220, an increase of over 89,00(} over the previous y[ar. 
Of this total number, 36,991 were passenger ears, 
1,546,132 freight cars, and 57,097 were devoted to the 
direct service of the railways. 

It is gratifying to learn that of the total num­
ber of freight cars as given above, 1,204,929 were 
fitted with train brakes and 1,521,000 with automatic 
couplers. The total number of employes at the close 
of last year was 1,189,315, an increase of 118,146. There 
was paid out during the year in salaries and wages 
$676,028,592. The amount of railway capital outstand­
ing was $12,134,182,964, and ·the amount of diyidends 
declared during the year was $185,391,655. This is 
equivalent to a dividend of 5.55 per cent on the amount 
of stock on which some dividend was declared. The 
number of pasEmgers carried during the year was 649,-
878,505, an increase of 42,600,384, and the number of 
tons of freight carried was 1,200,315,787. The gross 
earnings of the railways for the year were $1,726,380,-
267, and the income from operation, or net earnings, 
was $610,131,520, an increase over the previous year 
of over $52,000,000. The unpleasant feature of the 
statistics is reached when we consider the record of 
railway accidents for the year. The total number of 
casualties for the twelve months was 73,250; the num­
ber of persons killed having been 8,588. and the number 
injured 64,662. Of these totals, nearly 3,000 railroad 
employes were killed and over 50,000 were injured­
truly a ghastly result ; one that should bring a blush 
to the cheek of every patriotic American. It certainly 
looks as though the charge often laid against us, that 
we are brutally indifferent to the sanctity of human 
life, is only too true. The number of passengers killed 
during the. year was 345, while 6,683 were injured. 
This is a great increase over the year preceding, when 
283 were killed and 4,988 pasengers injured. Re­
ferring to the total figures of killed and injured, the 
number of killed amounts to one-seventh of the toral 
n�mber of men in the United States army, and the 
number of injured is greater than the number of men 
in the army by nearly 5,000. As for the risks incurred 
by the trainmen on American railroads, their work is 
certainly the most perilous of any in the world, not 
even excluding that of the soldier in time of warfare; 
for our railroads kill in a single twelvemonth one 
employe out of eyery 135, and they injure one out of 
every ten. 

• •• •  
PROGRESS OF THE UGANDA RAILROAD. 

The Uganda Railroad, which was commenced in De­
cember, 1895, by the British governme)lt, following: 
the taking over of the East Africa. Protectorate and 
Uganda from the British East Africa Company in 1894, 
is now completed so far as the actual track is con­
cerned. This railroad extends from Mombasa on the 
East Africa Coast to Port Florence on Lake Victoria 
Nyanza, a total distance of 584 miles. In many ways 
the building of this railroad constitutes a remarkaOle 
engineering achievement, the route for the most part 
lying through very difficult country and jungle. When 
the railroad was projected it was estimated that �ts 
total cost would amount to $15,000,000, but the expense 
of the undertaking has considerably exceeded the an­
ticipated cost, as the money already devoted to i;he 
work is over $25,000,000. This works out about $43,00() -
per mile-a by no means expensive outlay considering: 
the engineering magnitude of the undertaking. 

One of the most notable incidents in connection with 
the construction of this railroad was the large order 
of twenty-seven steel bridges placed in this country. 
These have all been erected and finished and the only 
uncompleted section of the railroad is the substitution 
of steel bridges for a number of insignificant tempor­
ary wooden structures. 

Already the railroad is exercising a beneficial in­
fluence upon the country through which it passes, while 
the maritime traffic upon the Victoria Nyanza is being 
rapidly developed.' 

Both Indians, Italians, and Ger­
mans have large vessels trading upon the lake. A 
twin-screw steamer is alre;;tdy in service and a sister 
vessel is in course of erection at Port Florence for a 
similar purpose. The vessels each measure 176 feet 
in length, have a draft of 6 feet, and a displacement 
of 600 tons. and passenger accommodation for 100 pas­
sengers. These vessels were designed and built at 
Paisley on the Clyde, then dismembered and trans­
ported in sections to Port Florence, where they were 
reassembled. The first of these two twin:screw steam­
ers on its trial trip from Port Florence to Entebbe­
the Uganda administration headquarters on the oppo­
site side of the lake-and back again occupied two 
days, including time for discharging cargo at Entebbe. 

At present a through train runs twice a week each 
way between Mombasa and Port Florence, and the new 
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steamers run across the lake in connection with the 
up and down trains as tramc demands. According to 
the omcial statement the returns amount to $15 per 

, mile per week or roughly $9,000 weekly for the entire 
line. It is stated that the working of the rahway will 
represent a saving to the Uganda and East Aj'rica Pro­
tectorates of $175,000 per annum in transport expenses. 

The work of surveying the German portions of the 
Victoria Nyanza is also well advanced. The whole of 
the British portion is already mapped out, and it is an­
ticipated that the German survey will occupy at least 
another year. A vast expanse of new country will 1:le 
opened up, and new tribes visited. 

• I., • 
NICKEL-STEEL. 

BY CBITTENDilN :HABRIOTT. 
The public has heard of nickel-steel chiefly, if not 

solely, as a material for making armor plate of unpre­
cedented hardness and toughness; the engineer has 
heard of it as also possessing greater strength and 
elasticity than ordinary steel, and as therefore enabling 
lighter machinery to. be used to do the same work; 
but only a few scientists are �s yet familiar with its" 
most important quality of all-that of being ( when com­
bined in certain proportions ) '  nearly if not quite exempt 
from expansion and contraction through heat and cold. 

It is almost impossible to grasp at once the fuU 
significance of this far-reaching exemption. Every 
other substance in the world varies in volume, with 
every degree of change in temperature, by an amount 
known as the "coemcient of expansion" of that sub­
stance-an amount supposedly constant within ordi­
nary limits of temperature. Within these limits" brass 
has a coemcient of about .000018 ( that is, it increases 
by eighteen-millionths of its length for every degree 
Centigrade loy which its temperl,\ture is raised ) ;  steel 
has a coemcient of about �000011 ; nickel of .000013; 
silver of '.000019 ; platinum, least expansible of all 
ordinary metals, of . .. ·30009.  But a combination of 36 
parts of nickel with 64 parts of steel has a coemcient 
of only .000001. The alloy with this low expansion is 
already made commercially, though on a small scale, 
and its inventor, Charles E dward Guillaume, of the 
International Bureau of Standards, a distinguished 
French scientist, asserts that it can be made with no 
coemcient of expansion at all. 

The importance of what has been attained already is 
clear when it is  said that there is probably no single 
cause in tool making, machine work, and construct �on 
of every sort, that gives so much trouble to the I\ngi­
neer as does the phenomenon of expansion and con­
traction on account of changes of temperature. To al­
low for it requires complicated calculations, dimcult 
mechanical adaptations, and much expense. Bridges 
must be built with one end, at least, free to move; 
rails must be laid so as to allow some "play" when the. 
weather  changes; watches and clocks must be fitted 
with compensating balances or pendulums if  they are 
to run true in both hot and cold weather. In prob­
lems of exact linear measurement, the temperature of 
the measuring tape or rod must be allowed for if cor­
rect results are to be attained; a surveyor's tape will 
vary quite' enough between winter and summer to 
cause a law suit unless the proper correction is made; 
even the mere heat of the hand may set at fault the 
delicate measurements of the micrometer calipers for 
noting the thread of tiny screws and the like. W.hen 
two metals, or two pieces of one metal, come in 'con­
tact, their' unequal expansion may prove ruinous; a 
great steel building may tear itself to pieces within a 
few years unless some movement of its parts is allow­
ed; a "hot box" may stop a train for hours, not be­
cause the axle is hot, but because it is hotter than 
the journal in which it works and the two bind in con­
sequence; no screw of one metal can be sunk in another 
having avery different coemcient without either break­
ing its own threads or cracking the other at the first 
marked change of temperature. Obviously, any dis­
covery of a metallic alloy that is reasonably cheap, 
and that either does not alter at all or alters much 
less than any substance in common use, is of tre­
mendous import to the mechanical world, even if it has 
no other good qualities to recommend it. But nickel 
steel, made with more than 25 per cent of nickel, has 
many other good qualities. Not only has it, in certain 
proportions, less than one ninth the expansive coem­
cient of platinum, but it also takes a high polish, is 
elastic, very dimcult to rust, and though hard, is yet 
easily worked with the file or the lathe. 

. The discovery of these good qualities was not made 
by chance, nor was it due wholly to one man, although. 
one' man has brought them to the point of practicality. 
1iIie key note of the whole lay in certain curious phe­
Romena relating to magnetism, first noticed some ten 
,..a1'8 ago, which drew attention to the alloys and led 
to the discovery that an alloy of 22 per cent of· iiickel 
aBd 3 per cent of chrome with 75 per cent of steer'had 
()Bly half the coemcient of expansion of brass. In 
1896, M. Guillaume found that a 30 per cent alloy haa 
a less coemcient than platinum. This led him to jnves­
tigate the whole subject. 

As the magnetic qualities of the alloys presented 
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some startling contradictions to general laws, it was 
to these that he first turned his attention. He (ound, 
broadly speaking, that alloys with less than 25 per 
cent of nickel can be rendered either non-magnetic or 
be given a degree of magnetism which they will re­
tain without -regard to their temperature ; that alloys 
containing between 25 and 35 per cent of nickel have a 
magnetism that varies with the temperature ; and that 
alloys of more than 35 per cent of nickel remain per­
manently magnetic at their maximum capacity for all 
ordinary climatic temperatures. 

Alloys under 25 per cent will be of great use in sev­
eral ways, but they are useless for the purpose under 
discussion, as they have high coemcients of expansion . 
Those over 25 per cent, however, are of great use. As 
their magnetism at ordinary temperatures increases, 
so also their hardness and elasticity increase and their 
expansion coemcients decrease, until at a little, more 
than 36 per cent, when they are perfectly magnetic, 
this coemcient sinks to .000001, the lowest known. 

The first hint of this remarkable quality was made 
public by M. Guillaume in an article in a French scien­
tific paper in 1899, but the matter was not set forth in 
its . entirety until the meeting of the International 
Geodetic Society at Paris last fall. It seems to have 
escaped the attention of the American press, the first 
extended news of it having .been brought to this coun­
try by Mr. Isaac Winston, of the United States Coast 
and Geodetic Survey, who was a delegate to the"meet­
ing of the AssociatioR. 

The first attempt to take advantage of it in this 
country is due to Mr. E. G. Fischer, also of the Survey, 
who conceived the idea that this non-expansible alloy 
would be very valuable in constructing surveying lev­
els, which are always more or less damaged .by the 
expansion and contraction of their working parts due 
to the changes of temperature to which they are sub­
jected. Parts that fit closely at first, soon become loose 
and cause no end of trouble by giving rise to inaccurate 
observations. Inquiry showed, however, that it was 
not possible at that time to get the tubes and cast­
ings needed from France, and, there being no steel 
foundry at hand, Mr. Fischer, as chief of the Instru­
ment Division of the Survey, engaged a brass founder , 
to make for him some nickel iron. The comparatively 
low temperatures which alone could be obtained, caused 
the first experiments ( which were made with ordl· 
nary machinery steel and with steel filings ) to gIve 
impure mechanical results, although the coemcient 
obtained was as low as .000003. Cast iron was then 
tried, and as much less heat was required with this, 
excellent mechanical results were obtained; the coem­
clent, however, had risen to .000005. So a fourth at­
tempt was made altering the percentage of nickel from 
36 ( Guillaume's proportion with steel ) to 33 1-3 ; the 
result gave an exceptionally fine material with a coem­
cient of .000004, only. one-third that of ordinary steel. 
It  is rather brittle, easily worked with lathe and file, 
entirely malleable, resisting rust to a marked degree, 
and affected by no acid except aqua regia. The 
smoothness with which it works against itself, con­
trary to ·the general experience, is remarkable. 

Nickel steel ( or nickel iron ) will'thus reduce the 
error of measurements due to temperature to one­
eleventh Qf that of steel, leaving it at a figure so small 
as to be within the "personal" error of observation 
which is considered to be inevitable, and thus permit­
ting temperature to be ignored altogether. The only 
thing that seems to stand in the way of its general 
use is  its cost, due to the scarcity of nickel, the 
world's annual production of which is only about 7000 
tons. The price of nickel is steadily rising, having in­
creased by about one-third in the last two years. A 
ton of 36 per cent nickel-steel would now cost about 
three times as much as a ton of ordinary steel,-a'pr.ice 
that is prohibitory so far as building or machinery is 
concerned. There is no reason, however, why it should 
not be used extenSively in instrument making, its 
price being still less than that of brass and only a 
fraction of that of platinum. Its use would add only 
8. few cents to the cost of a surveyor's tape or to that 
of a pair 'of micrometer calipers and would save an im­
mense amount of calculation. What its use would save 
in measuring base lines for fine geodetic work may be 
imagined when it is stated that at present an entire 
portable university is required for . {!Iese, including 
heavy bars of platinum packed in melting ice, all of 
which could be dispensed with' it .nickel steel base bars 
were employed . 

A PRIZE OFFERED FOR A RESPIRATOR. 
Owing to the dangerous methods of inhaling contam­

inated atmosphere dangerous to (b.e health, incidental 
to certain industries, the Society of Arts, London, of­
fers a prize for the best dust arresting respirator for use 
in connection with such dangerous trades. The devices 
submitted must possess the. fo'llowing characteristics : 
The apparatus must tie light and simple in construc­
tion; must be cheap, so that the filtering m.e.dium or 
the entire respirator can be inexpensively renewed 
from time to time as necessity demands, or should be of 
such construction that it can be quickly and easily 
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cleaned; no air must enter the lungs either by the nos­
trils or mouth except through the filtering medium ; it 
must not permit exhaled air to ' be rebreathed ; the filter­
ing medium must be of such construction that while an 
emcient dust arrester it does not' impede respiration 
after being worn for several hours, through the me­
dium's becoming clogged; and it must not be unsightly 
in appearance. All inventions must be submitted not 
later than December '31, 1903, and if the devices sub­
mitted have been in use, the experience of such utiliza­
tion must be recorded. 

• .  e . •  
SCIENCE NOTES. 

News comes from abroad that Dr. Lunden claims to 
have experimentally proved that rays ref!.ected from 
radium enable the blind to see partially. 

A well-equipped eye dispensary will soon be travel­
ing through the length and breadth of Egypt. S'ir 
Ernest Cassel provided for this by a recent gift of 
about $100,000, and the Sanitary Department of the 
Egyptian government adopted the suggestion as the 
best means of carrying out the wishes of the donor. 
The dispensary will be supplied with all the most mod­
ern and approved apparatus, and will be housed in a 
tent, which will be moved from place to place as found 
desirable. 

In a recent nuinber of the Apotheker 'Zeitung H. 
Kuhl discusses the value of hydrogen peroxide as a dis­
infecting and deodorizing agent in toilet prepara.tions 
and recommends as tooth-paste-calcium carbonate, 

. 5 parts; soap, 1 part; rubbed·up with glyceril!- and 
hydrogen peroxide solution, equal parts, to a suitable 
consistence. For a tooth-wash-glycerin, 2 parts; 
hydrogen peroxide solution, 2 parts, and rose water, 1 
part, are recommended. For salves or skin-creams a 
basis of lanolin may be employed, with the addition of 
zinc ointment or cold cream. 

In a recent number of the Gardener's Chronicle, Vf. 
C. Worsdell gives an interesting account of experi­
ments that have been made to ascertain the means by 
which some plants are protected from the attacks of 
slugs and snails. Tannin appears to be one of the sub­
stances objectionable to them. Experiments made by 
Stahl showed that carrot, which from its sweetness 
and absence of tannin is particularly attractive to 
slugs, if treated with a 1 per cent solution of tannin 
remained practically untouched by the common small 
garden slug Limax agrestis, and if a solution of 1 in 
1,000. of water be sprinkled on the animal, it rapidly 
disappeared from the scene of operation. Similarly, 
it was found that the leaves of Valisneria, Trapa, and 
other water plants containing tannin were avoided by 
the water snails, Paludina, Limnrea, and Planorbis, 

but if the tannin were extracted the leaves were speed­
ily eaten. Acid sap has a similar effect; Rumex aceto­

sella, Oxalis, and Begonia are disliked on account of 
the potassium binoxalate they contain. This was 
proved by . soaking pieces of carrot in a 1 per cent so­
lution of the salt and putting them before the slugs 
Arion hortensis and Limax agrestis, . and, ,the --snail 
Helix hortensis, the pieces being untoyched after a 
lapse of several days. A solution of the salt .of 1 part 
in 1,000 of water was found to irritate the· animals, 
and cause them to remove to other quarters. Plants 
with hairs secreting acids are similarly avoided; as in 
Oicer arietinum, Oenothera, etc. Ethereal oils are a.im­
ilarly protective; leaves of Rue, Acorus calamus, and 
Mentha piperita are carefully avoided by snails, but;if 
the oil is extracted they are readily eaten. Bitter sub­
stances are also protective. Young leaves of Gentiana 

lutea and Menyanthes trifoliata are scarcely touched, 
though extracted leaves are at once devoured. But in 
autumn the bitter substances appear to be no longer 
emcacious. 

• • • 
THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 1436, opens with an 
excellent article on the Pyrmont Bridge at Sydney, 
Australia. Good illustrations accompany the article. 
The presidential address of James Swinburne before 
the Institution of Electrical Engineers is published. 
The address discusses some limits in heavy electrical 
engineering. To the engineer, one of the, most inter­
esting articles in the SUPPLEMENT is that which de­
scribes the Monarch system of engine stops, by means 
of which engines are immediately shut down in. cases 
of emergency, so as to avoid accidents and the at­
tendant loss of life and damage to property. The 
system described is remarkable for its simplicity and 
ingenuity. E. O. Hovey presents a very fully illus­
trated description of his explorations of the volcanoes 
of Martinique and St. Vincent. Sir William Crookes' 
striking addr�ss on modern views of matter, .delivered 
before the Congress of Applied Chemistry at Berlin, 
is also published. Sir William Crookes discusses his 
subject with the eloquence which has always character­
ized his written work. The Paris correspondent of the 
SCIENTIFIC AMERICAN, continuing his description of·the 
'Paris-Madrid racing automobiles, describes in this in­
stallment the Mors automobile. 
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THE NEW CALAIS·DOVER TURBINE STEAMER. 
The inauguration of a cross-channel, turbin:e 

steamer service which took place Saturday, June 27, 
marks another important step in the application of the 
steam turbine to marine propulsion. The new vessel 
is the first turbine passenger steamer to be used in deep­
sea service, for her predecessors, the "Queen Alex­
anll.ra" and "King Edward," were merely river boats 
intended for service in quiet waters. The new boat, 
however, which is 'known as the "Queen," will be en­
gaged in daily servl� across one of the stormiest and 
roughest stretches of 
water in the world, and 
if she fulfills l1er prom­
ise, the turbine marine 
engine will have moved 
another step forward to· 
ward the day when, aE 
we confidently believe, it 

will become the standard 
marine engine for all 
classes of service. 

Cross'channel steamers 
plying across the North 
Sea, the English Chan­
nel, and the Irish Chan­
nel have certain well-de­
fined features which are 
easily recognized, and 
distinguish them sharply 
from the steamers en­
gaged in similar service 
in Ameriean waters, such 
vessels, for instance, as 
the well-known Sound 
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turbines it passes to the condensers. When under way 
clear of the harbors, all three turbines will be in ac­
tion in the go-ahead direction; but in making a land­
ing the outer shafts only are in operation, the vessel 
thereby securing all the advantages of maneuvering 
due to twin-screw propulsion. For reversing there is 
placed inside the exhaust end of each low-pressure 
turbine a reversing turbine, suitable  valves changing 
the flow of steam from the go-ahead to the go-astern 
direction. The "Queen" was built for the Southeastern 
and Chatham Railway Company, for the Calais-Dover 
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and several American guests. According to Mr. Par· 
sons, the cost of the ship was about $425,000, or 
practically the same as that of a vessel of her size 
fitted with reciprocating engines. The great advant­
age of the turbine installation is that there is a great 
reduction in weight and space for a given output of 
power on the propeller shafts. In  the present ca�e, 
from the foundations to the top of the turbine it is only 
six feet, whereas reciprocating engines of the same 
power would require about three times as much height 
to clear them. The expense of overhauls, which have 

to be very frequent on 
reciprocating engines, is 
practically eliminated on 
the turbine engines, the 
"King Edward" during 
the few years that she 
has been in service on 
the Clyde having cost 
practically nothing for 
repairs. 

and 
ers. 
lish 

Hudson River steam­
As a class the Eng­

boats are marked by 

THE NEW TURBINE PASSENGER STEAMER "QUEEN" FOR THE CALAIS-DOVER ROUTE. 

Now that the turbine 
has been successfully in­
stalled 0"'- deep-sea chan­
nel ·service, the next 
natural step will be the 
construction of a' trans­
atlantic steamer with 
turbine motive power. 
Mr. Parsons affirmed on 
the occasion of the trhl 
trip of the "Queen" that 
all the advantages shown 
hy the turbine in river 
and channel steamers, 
will be realized in an in-

low freeboard, narrow beam, and a comparative ah­
sence of deck-house accommodation. The "Queen," 
however, has a lofty freeboard, the cumbersome paddle­
boxes have' disappeared, and she has, for an English 
boat, fairly generous accommodations above the main 
deck. In point of lines and general contour she cer· 
tainly looks to be a handsome and able sea-going craft. 
She is 310 feet in length and 40 feet in beam, or 5 
feet more than the breadth of any previous steamer 
on this line. For about two-thirds of her length she 
is fitted with bilge keels, which will serve to keep her 
steady when she is running in the trough of the seas 
which prevail in the English Channel between Calais 
and Dover. The motive power consists of three tur­
hine engines, driving three shafts. Originally the 
vessel had five propellers; but two have been removed, 
leaving one propeller on each shaft. The live steam 
enters first the high-pressure turbine on the center 
shaft, where it is expanded five-fold. It then passes 
to the low-pressure turbines on the side shafts, where it 
is expanded twenty-five fold, and from the low-pressure 

Len�tb. 310 feet; beam, 40 feet; speed, 22 knots per hour. 

route, which forms an important link in the through 
service between London and Paris. On her first trip 
across the Channel, above referred to, she maintained 
an average speed of twenty-two knots an hour, and at 

A. HI6H PRESSURE TIIRBHVE 
8.M9IN {JTE:AM TO N.P. TUIIBINE 
C.AJ./TOMATIC CLOJING /lALrE BETWEEN 1I.1!1tND.L1! TUR. 
D. LOW fflEStllIlIE AND AJTERN TURBINE'} 
£. CONOENSEH6 
f'. GOI'ERNQIIS 

DIAGRAM SHOWING POSITION OF TURBINES. 

times ran considerably over that speed. On board· the 
vessel were the Hon. Charles Parsons, the inventor 
and designer of her turbines, Col. Denny, the builder, 

Ready for the Start. 

creased ratio on the 
larger vessels for ocean 

service. This is a perfectly reasonable expectation. 
Turbines of 10,000 horse power are now being built, and 
will shortly be installed for electrical power station 
work, and there would be no theoretical or mechani­
cal difficulty encountered in the installation of three 
or more turbines of similar size on a fast ocean liner; 
while the reduction in dead weight and the additional 
space that could be devoted to passenger accommoda­
tion would be very considerable. 

•••• • 
THE NEW SANTOS-DUMONT AIRSHIPS. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
Santos-Dumont's new airship, the No. 9, has been 

tried in the neighborhood of Paris with considerable 
success. The tests thus far made may be considered 
as experiments with the new egg-shaped form of bal­
loon before building a larger airship on the same 
plan. The vessel is the smallest airship ever built. 
Its gas capacity is only 340 cubic yards. On the 8th 
of May the new airship started from the balloon shed 
and sailed over the maneuvering ground., of the Bois 

Santos-Dumont Shifting' the Ballast-Bags. 

interIOr OS the New Shed, Showing the No. 9 anI! the framework 
01 the New St. LouiS Racer. 

Santos-Dumont's New Balloon Shed. 

tHE 8AlfTOI·DVIIOllT 110. 8 AlfD ITI IHED. 
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de Boulogne, carrying a trail rope 100 feet long. The 
balloon could be steered with ease and went through 
a number of evolutions, going first in one direction, 
then in the opposite, turning about and traveling 
against the wind, rising and descending, and seeming 
to be fully under the control of the aeronaut. A sec­
ond series of trials similar to the first were made on 
the 21st of May over the same ground and lasted an 
hour and a half. After sailing in different directions 
the airship alighted on the grounds of the Polo Club, 
taking its flight again, and after another  series of 
evolutions, in which it was controlled with ease, it 
landed finally near the balloon shed. One of the en­
gravings shows the airship ready to start from the 
balloon shed on its trial trip, with Santos-Dumont 
in the car, while the second shows it sailing over the 
Bois de Boulogne, the aeronaut being shown in the 
act of shifting the sand-bags which are used to bal­
ance the car. The position of the propeller and the 
rudder will be clearly observed. 

The new No. 9, which was described at the time 
of its constrllction ( in the SCIENTIFIC AMERICAN of 
December 20, 1902) is not)ntended to make any great 
speed, as the balloon body is of egg-shaped form and 
travels with the large end foremost. This construc· 
tion makes it steadier than the pointed form. Hence 
the balloon is not as likely to pitch. The experimental 
No. 9 having proved so successful, the new No. 10, 
which is to be the largest airship yet built, and which 
will carry ten persons, will be constructed on the 
same lines. 

Santos-Dumont has erected a vast balloon shed on 
the bank <1f the Seine just outside the city. It con­
sIsts of a framework of beams covered at the sides as 
well as the top with a red and white striped awning. 
One feature is the ease with which the front may be 
opened to let out the airships. The two frames 
which form the sliding doors and uncover the whole 
end of the shed are mounted on rollers upon an upper 
framework, and are guided below on rollers, so that 
they can be easily slid back and forth. In our engrav­
ing the aeronaut will be noticed in front of the shed, 
on t1J.e extreme left. 

The new Clement gasoline motor used on the No. 9 
has proved especially satisfactory. The little motor 
with its two cylinders joined in the form of a V to a 
round aluminium crank box, seems like a toy and 
weighs but 26% pounds, although it will develop 3 
horse ,power. The weight per horse power (8.8 
pounds), the smallest that has yet been reached, is 
the result of a long experience in racing cars, where 

SHEARER DRIVEN FROM AN OVERHEAD SHAFT, 

the weight must be cut down to the minimum. Cur­
rent for the spark is supplied by a battery and induc­
tion coil of the motor-bicycle pattern. The motor is 
connected through a light friction clutch to the long 
shaft which passes back of the propeller. A bicycle 
wheel with a heavy rim (without the tire) forms the 
flywheel and lies next the motor. The main frame­
wox:k remains about the same, but has, been short­
ened by about two feet at the front end and is now 
rounded off. The position of the gasoline tank (con­
taining 2% gallons) has been changed, and is now 
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hung on the rear of the basket. The rudder is formed 
of canvas stretched on a very light bamboo fram.ework 
and measures about 10 feet square. The pilot wheel 
which controls the rudder is lllounted just in front of 
the basket, and on the same shaft is a second and 
smaller grooved wheel carrying the cord which mounts 
up to the balloon body and then passes back over a 
set of pulleys to the rudder. The wheels are of alum­
inium, as in fact are most of the metal parts outside 
of the motor cylinders, and main shaft. The aeronaut 
has also at hand the cord of the escape valve as well 

--

THE CLInER. 

as the dL ... erent levers for operating the motor. An 
air-bag of 60 cubic yards lies along the inside of the 
balloon at the bottom, forming a pocket which can be 
filled out with air by a fan mounted on the motor 
shaft. The balloon is always kept in shape as the gas 
escapes. The propeller, 12 feet in diameter, makes 
200 revolutions per minute. The balloon body is only 
45 feet long, while the framework is now but 27 feet. 
The complete airship weighs only 200 pounds. 

Alongside the balloon she� has been installed a hy­
drogen generator of large capacity to be used for this 
and the future balloons. Tubes of compressed hydro­
gen are at hand for emergencies. One of the engrav­
ings shows the inside of the balloon shed with the No. 
9. The shed will soon contain as many as three new 
airships, as Santos-Dumont is now building two new 
ones, the large No. 10 which is to be a touring balloon, 
and the new racer No. 7 with which he is to enter the 
St. Louis contest of next year. 

The work on the No. 7 is already well advanced. 
The car which is 97 feet long is almost finished and 
will be observed on the left. The design of the new 
racer is almost entirely fixed upon. It will have a ca- , 
pacity of 1,650 cubic yards and will have the form of 
an elongated ellipsoid measuring 159, feet long and 23 
feet ac

'
ross the middle, thus giving a ratio of 1 to 7. 

The two ends will be pointed. The envelop of the 
balloon will have 850 square yards 

A MECHANICAL SHEEP,SHEARER. 
Among the vliriety of labor-saving apparatus which 

have been invented in recent years for the benefit of 
the farmer" one of the most interesting machines is 
that which relieves him of the work of removing the 
fieece of his sheep' by mean's of the ordinary hand 
shears. A mechanism is now being used on the sheep 
farms of the West as well as other portions of the 
United States which performs a remarkable amount of 
work when contrasted with the method which has been 
used in the past. It works by means of a flexible 
shaft. The knives or shears can be operated as 
rapidly as the gearing contained in the shaft can be 
moved. 

The sheep-shearing machinery can be operated by 
hand, by steam, or electric power, as desired. The 
cutting instrument proper is quite similar to the famil­
iar clipper used by hair dressers and also for clip­
ping horses, but varies in size according to the re­
quirements. It includes a steel comb for separating 
the wool and allowing the knives to sever it closely 
to the skin. The cutter consists of three teeth or 
blades bolted to' the framework of the shears in such 
a manner that they play freely, as showp. in the illus­
tration. They can be removed readily for sharpening 
whenever necessary. The cutting apparatus is con­
nected to the lower of a series of steel spindles incased 
in tubular sheaths. The upper spindle terminates in 
a cog wheel which engages the teeth of a similar wheel 
at the end of what might be called the driving shaft. 
When the apparatus is operated by steam or electric 
power, this shaft is belted to a pulley. 

Where power is furnished by hand, a crank is used 
to turn a driving wheel. The rim of this bears a 
series of cogs whose teeth fit into the driving shaft 
connected with the flexible shaft. By turning the 
handle of the crank wheel, a man or a boy can furnish 
sufficient power to operate two shearing machines at 
once. ! 

The operation of shearing is performed so rapidly by 
this method that the workman can remove the wool 
practically as fast as he can push the cutter through It. 
Usually the plan followed is to guide the shears with 
the right hand, holding the animal in proper pOSition 
with the left hand and the knees. As a rule the wool 
is first removed from the lower portions of tl}.e body, 
gradually working up the sides in such a manner that 
the skin is prevented from wrinkling and offers a 
smooth surface to the cutter. An expert shearer by 
this method can crop off the fleece almost completely, 
leaving the animal'clean, 'as shown in the accompany­
ing photograph. Some of the records made by expert 
shearers with the apparatus have been really remark­
able, one man taking off 2,650 pounds of wool from 
360 animals in less than 15 hours with such a cut­
ter, shearing over 20 sheep per hour. The average 
shearer, after he has become familiar with the ma­
chinery, can without difficulty cut from 150 to 200 
fleeces in a day of 10  hours. 

Where a power plant is installed it is usually placed 
in a building large enough to carry shafting and pul-

surface. It is composed of two 
thicknesses of French silk pasted 
together and the whole will weigh 
528 pounds. The balloon is divided 
into three compartments each hav­
ing a volume of 550 cubic yards. 
The two partitions, which are of 
unvarnished silk, have a surface of 
75 square yards and weigh 15 
pounds. Near the center of the bal­
loon are two interior air-bags of 
unequal size and communicating 
with each other by a canvas sleeve. 
The surface of the air-bags is 150 
square yards and their weight 62 
pounds. The car-frame, 67 feet 
long and 4 feet high in the middle, 
will be suspended from the balloon 
by 102' steel wires.' A Clement 
petrol motor of 60 horse power will 
drive two propellers of 12 feet di­
ameter, both having the same screw 
pitch. The propellers will be fixed 
at the front and rear of the car­
frame. The basket of the aeronaut 
will be placed in the center of the 
car-frame. This new arrangement 
will tend to increase the pitching SHEARING A SHEEP BY HAND MACHINE. 
of the airship, and to overcome this, ' 
two pairs of horizontal planes will be placed to the 
forward and rear of the center of the framework, 
each lying on one side of the axis. These planes will 
measure 6 by 6 feet or 36 square' feet each, or in. all 
144 square feet; they are to be movable and will be 
controlled by a set of levers. The rudder, whose axis 
will be vertical, will have a surface of 10 square yards. 
It is expected that the new raCing balloon will make a 
speed of 60 feet or more per second. Santos-Dumon! 
expects to flnish it about the flrst of July, when it will 
be put through its trial tests. 

leys, from which are suspended the shafts working 
the cutters. As a sinl?le cutter can 'be operated at' 
full speed by % or 1-6 horse power, an engine of 8 
or 10 horse power is sufficient to drive an extensive' 
plant. One which has been installed on a ranch'in 
Wyoming contains fifty machines, which have a: capa­
city for shearing over 1,000 animals an hour. It Is 
estimated that the entire expense, including labor, 
fuel for the engine, and wear and tear of the mechan., 
ism, averages between $20 and $25 for 100,000 head of sheep shorn, the I,tVerage price paid the operator beinG. 
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8 cents an hour. In removing the fleece no effort is 
made to clean the wool, and frequently the material is 
not only gummy but filled with fine sand, yet the work 
can be done so neatly that when the fleece is removed, 
the skin is not even scratched.  

The live stock raiser who owns a flock of a thousand 
sheep, can do all his shearing with the aid only of a 
boy to turn one of the hand machines. This is one rea­
son why the machine's use has become so extensive not 
only on the large ranches of the West and Southwest 
but on the smaller places where only hand power can 
be utilized to advantage. This mechanism has been sub­
stituted so extensively for the ordinary hand shears, 
that the latter implement must become in the near 
future as obsolete as many other tools, which ten 
years ago were considered indispensable in carrying 
out agricultural work. 

• 1 • •  
THE WATER-ABSORBING PROPERTIES OF PLANTS. 
The consumption of water in the cultivated plants 

is very considerable. It has been found that Indian 
corn, during its period of vegetation, uses up 31  pounds 
of water, while hemp and sunflower require 59  pounds 
and 145 pounus respectively. Still larger, of cou rse, 
are the quantities for the trees whose leaves 
take up a very large surface and are capable of ex­
haling enormous quantities of water. The water 
which leaves in the form of vapor through the stomata 
of the leaves and circulates in the smallest plant as 
well as the largest tree, up into the extreme ends of 
the branches, has to be raised to this height. When 
we consider the large quantities of water that are 
given off by even a medium-sized tree, we recognize 
the fact that a huge 

'
force is required to lift the large 

volume of water and expedite it. We only need to 
tear off a leaf or the stem of a herb-like plant, to 
become convinced that the water is not conducted 
in the form of vapor, but in the liquid state. What 
powers, therefore, are at work performing this gigantic 
task ? 

This question . is also answered by the physiology 
of plants in conjunction with physiCS. Through every 
plant, beginning in the finest, hair-like roots, runs a 
connected system of canals, the fibro-vascular strings 

Demf>llstra tion of the 
Absorbing Power of 
TranSpiring Leavl:s. 

a, b, GllI.8s tube fil led 
with mercury. c, Rubbe� 
tUbe. 

(vascular bundle ) which rami­
fy into all parts of the plant and 
meet our eye in the leaves as 
ribs and nerves. These strings 
are the water conduits, but we 
have yet to look for the pumps 
by means of which differences 
of height are overcome be­
tween root and crown, som e­
times amounting to as much 
as 328 feet. When we con­
template such a fibro-vascular 
string, we observe that it is 
reinforced in many places by 
peculiar formations, by spiral 
vessels, etc. These structures 
serve no other purpose than to 
increase the solidity. Further­
more, the vascular bundles, 
which are usually lignified them­
selves and no longer carry any 
living protoplasm, are surround­
ed by the vascular . sheath con­
sisting of t\iJj-walled, 'live cells. 
These cells are nothing more or 
less than osmotic apparatus ; it 
is they which cause by means of 
the ' .osmotic force ' the ascension 
of th.e . sap current. 
, Theft · action is exercised in 

two different ways ; they are ' able to press as well as 
absorb, and by ' the 'co'operation of both forces, . con­
siderable quantities of liquid are dispatched in the 
plants. If  plenty of liquid is supplied to these cells 
from the environs, as is the case especially in the 
roots, theY . will ' force a portion of this liquid with 
strong ,pressure: into ,the vessel. On the other hand, 
if they are situated in the water-exhaling leaves, water 
will/be ' abstracted from them by the .a,djoining cells, 
alid in order : to fill up again, they will absorb water 
from ; the ' vessel . 

Both " . co'operating forces, the pressure emanating 
from the roots and the absorbing ' power occasioned 
by.,the evaporation of water from the leaves, are con­
siderable. We can <Jasily convince ourselves of this 
fact by observing it well-known process, the so-called 
bleeding, i .  e., exudation of sap from wounds made on 
plants in the spring before the formation of foliage. 
Then it will be seen how large an amount of liquid 
flows from the places, and when the stem of a plant 
is cut off smoothly and fixed in a manometer filled 
with mercury, the quicksilver is lifted to great heights. 
In the grapevine, for instance, a root pressure has been 
found, capable of, keeping the balance of a mercury 
column 3% feet high. The absorbing power is 
likewise very great, and if a leaf-bearing twig is in­
aerted in a' manometer filled with mercury, an'd the 
al'ace between the cut and the quicksilver filled with 
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w ater, the mercury is drawn up in proportion as the 
twig exhales water. This may take place to such an 
extent that the mercury in the two legs of the mano­
meter will show a difference in height of 30 centi­
meters. For the engraving as well as the foregoing 
text we are indebted to Der Stein der Weisen. 

. . . 1 .  
Electrical N otes. 

News comes from abroad that a German company 
is running a number of electric tug boats for touring 
purposes regularly between Zehrdeuick and Berlin. 
The dimensions of the boats are from 46 feet to 49 
feet long and 10 feet wide, and they have a draft of 
3.4 feet. We understand that these boats are also 
used for towing barges up and down the canal, their 
displacement being considerably less than that of 
steam tugs of equiva'lent/drawing power, an.d they are 
therefore peculiarly suited to towing purposes in 
shallow and winding canals. We regret that no in­
formation is given as to .how the electrical energy is 
obtained-whether from accumulators on the boats 
or from an overhead line. Electric haulage on canals 
on the Continent and in America is usually accom­
p'lished by tractors running along the banks and re­
ceiVing current from overhead trolley wires. 

At a recent meeting of the . British Institution of 
Electrical Engineers in London the results of the 
experiments with the Nernst electric light for public 
lighting purposes were given. A mi'le of a street in 
Hackney, one of the London suburbs, has been lighted 
by means of these lamps to obtain conclusive data 
regarding their durability, efficiency and suitability 
for such work. The main difficulty experienced was 
in connection with the starting of the light. This, 
however, was overcome by means of the automatic 
heater, which is put out of action directly the lamp 
lights up. But the result of this attachment was not 
attended with absolute success, since considerable un­
certainty exists in connection with the durabi'lity of 
the glower. Some glowers lasted only 15 hours, while 
others remained efficient for 1,070 hours, but the aver­
age life was 305 hours. This lack of uniformity consti­
tutes one of the greatest objections to the wider 
utilization of the Nernst lamp for public lighting, de­
spite its superiority in many other important fea­
tures, and will necessitate considerable improvement 
before it is extensively adopted for i'llumining the 
streets, with that economy which is essential for such 
purposes. 

Alfred Cowles read a paper before the Electro-Chem­
ical Society at Niagara Falls, the subject of which re­
lated to the rather remarkable fact that an even 100-
ampere current in one sidereal day liberates by 
electrolysis just one cubic meter of hydrogen under 
standard conditions. These agreements are so close 
that they should be of great practical value, for the 
reason that it becomes easy for students to master the 
table of e'l ectro-chemical equivalents. Mr. Cowles has 
kindly sent us a ' memorandum giving the exact data 
upon which his calculation is based, and the exact 
results. If the atomic weight of hydrogen be taken as 
one, and the calculation is based on Dr. Edward 'V. 
Morley's determination of the weight of a liter or cubic 
decimeter of hydrogen, 0.089873 ± 0.0000027 gramme, as 
given in Dr. Morley's paper on the Atomic Weights ' of 
Hydrogen and Oxygen, in the Smithsonian Contribu­
tions to Knowledge for 1896,  we must then attribute 
to silver an atomic weight of 107.11.  Lord Rayleigh's 
determination of the e'lectro-chemical equivalent of sil­
ver is 0,001118 gramme per coulomb. This would 
make the electro-chemical equivalent of hydrogen 
0.00001043786 gramme. Under these pre-mises, the 
kilocrith col, or 100 international amperes for one sid­
ereal day, Ubcrates 1 .00071 cubic meters under stand­
ard,conditions of pressure and temperature. The meter 
is not: e'xactly dne ten-millionth part of the quadrant 
of the earth from the pole to the equator. The most 
relllible ·il-cita ias to the distance from the pole to the 
equator, is the' determination made by Clarke in 1880,  
based upon all the arcs of the earth that had been 
measured up to that time. He found the distance from 
the pole to the equator to be 10,00] .868 met,,!,,!. Wcr ' 
we to correct the length of the meter in the light of 
this more reliable data, the cubic meter would then 
become a trifle larger, and the 100-ampere current would 
then give 1.00015 cubic meters of hydrogen at 0 deg. C. 
at the pressure of the atmosphere at sea level and 45  
deg. latitude in one sidereal 'day. The sidereal day is 
86,164.091 mean solar seconds, and measures th.e true 
revolution of the earth on its axis. This agreement 
is so close that it is well within the limits of error of 
the determinations of the various constants, and i t  
naturalIy raises the very important question a s  t o  
whether the agreement i s  absolute o r  not. Taken in 
connection with the law of Avogadro and the valencies 
of the elements, this agreement reaches to every ele­
ment in chemistry. Hence, if this connecting link 
could be proved fundamental, the periodic law, the 
law of gravitation, and Coulomb's law of attraction 
between electrical'ly-charged bodies, could all probably 
be brought within the scope of some brooder gener­
alization. 

JULY i i ,  t90�. 
AN INSTRUMENT FOR DETECTING DELICATE 

ACOUSTIC VIBRATIONS. 
BY SHIRL HERB. 

Students of acoustics have found that the lowest 
number of successive vibrations per second that will 
produce sound is sixteen. Slow vibrations of solid 
bodies may be detected by the sense of touch, provided 
they are of considerable amplitude, but delicate vibra­
tions having a rate lower than sixteen in a second 
produce no sensation whatever. The writer has con­
structed an apparatus that renders audible many of 
these insensible vibrations. This apparatus, however, 
can be used only for detecting the vibrations of solid 
masses which present a horizontal surface such as 
floors, pavements, etc. It is constructed in the follow­
ing manner : 

A weight of about ten pounds is suspended from the 
arm of a standard by means of a stout rubber band, 
and has cemented to its side in a vertical position a 
small carbOn plate. A carbon block is placed directly 
on the surface of the vibrating body, and on this is 
set a slender graphite pencil which is inclined at a 
slight angle against the carbon plate on the weight. 
The carbon plate and the carbon block are then con­
nected with a battery and a Bell telephone. 

If  this aJiparatus is placed on a wood floor the jar 
of the heart beat of any one standing near it will cause 
it to produce distinctly audible vibrations in the tele- . 
phone. It is also sensitive to the jar of a distant con­
cussion, such as thunder at a great distance. Delicate 
tremors and vibrations from any source produce aud­
ible vibrations in the telephone, but such audible vibra' 

A MODIFIED MICROPHONE FOR DETECTING FEEBLE 
VIBRATIONS. 

tions are not in any case a reproduction of the original 
vibrations. : These sound-producing vibrations are the 
result of " the , rapid variations in the current caused 
by the graphite pen,cil . rubbing against the carbon 
plate. 

This rubbing is due to the fact that the graphite pen­
cil and the carbon block on which it rests vibrate with 
the surface on which they are placed, while the weight 
and the carbon plate secured to it, because of their elas­
tic support, remain practically motionless. The sensi­
tiveness of this apparatus can be slightly increased if, 
instead of the ' carbon block, the graphite pencil is 
permitted to rest · on · a bit of platinum secured to the 
free end of a small lever. This 'lever, which is ful­
crumed in a rigid arm projecting downward from the 
weight, is connected with the vibrating body by means 
of a small rod so that its free end vibrates with in­
creased amplitude. 

Experiments cannot be conducted satisfactorily at a 
time when there is any wind blowing, or in the neigh­
borhood of any constant jarring such as that caused by 
the traffic on a ' citi street, a waterfall, etc. 

• .  e . •  
Gifts to A merican Libraries In 1 902. 

At the twenty-fifth annual meeting of the American 
Library Association, a report was read by J. L. Harrii 
son, from which it would appear that 96,247 volume!!. 
were given to the libraries of the United States dur!�g 
the year 1902, in addition to $10,306,407.61. Mr. Car­
negie's gifts for the year number 158 and amount to 
$6,679,000. They were for buildings, and were giyeJ). 
subject to the usual conditions that a site be

' 
provid�4 

and that ten per cent of the amount of the gift be 
pledged for annual maintenance. 
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Integration or the Negro by the ADl.erlcan 
Nation. 

To the Editor of the SCIENTIFIC AMERICAN : 

A prominent New York clergyman recently stated 
that the American c.egro would never contribute toward 
forming the future American race, and because of the 
racial physical characteristics the negro would never be 
assimilated by the American nation. Already this emi­
nent theologian has been quoted as an authority in the 
science of anthropology. Is there a scientific or historic 
warrant for the views expressed ? As a matter of 
purely scientific interest, it seems that this eminent 
and scholarly theologian is a stranger to the science of 
ethnology. 

If the results of the painstaking researches of such 
scientific minds as Dr. Guisseppe Sergi, professor of 
anthropology in the University of Rome, at Rome, 
Italy ( in his history of Mediterranean races ) ; the 'late 
Dr. Brinton, of the Philadelphia Academy of Natural 
Sciences ; Prof. William H. Holmes, of the Bureau of 
American Ethnology, Washington, D.  C. ; Dr. Lester F. 
Ward, of the Department of Anthropology of the United 
States National Museum, at Washington. D. C.-if the 
combined results of the scientific inquiry of these emi­
nent ethnologists are true, then we mu&t be led to be­
lieve that the American nation can and it has assimil­
ated .the negro and alien races besides. 

Sergi and Brinton hold that the Caucasian races of 
Europe, in some prehistoric time, ori gi nally came from 
Northern Africa ; hence these eminent scientists call 
them Enro-Africans, denoting their " African origin. 
Science further teaches that the prominent physical 
characteristics which now seem to be the prominent 
demarkation between the African and European races 
are due to the active rays of the sun ; and a!:> the Euro­
peans have " been removed from the conditions which 
produce the characteristics, viz., sun, altitude, dwell­
ing in a colder c'limate, habits, education, environment, 
etc., have modified the European's original appearance. 
Will not these same conditions in America produce on 
the negro the same modifications as they produce upon 
the Euro-African ? If  not, why ? Then, again, what is 
assimilation ? It is the process of making one element 
harmonize with the other. Scientific observers have 
shown us that it is  both a physiological and psycho­
logical process. Lester F. Ward, in the current is!:>ue 
of the American Journal of Socio'logy ( May, 1903, 
page 732 ) , says of physiological assimilation : "Great 
efforts are made to prevent the mixing of the white 
with the black races, but they are on'lY partially suc­
cessful. Whatever may be the present condition of 
things, and however great may be the obstacles to 1 3 ce 
mixture, it is clear race integration will go on until all 
the races shall be blended into one." The intellectual 
process which goes on day by day in the public schoo'ls ; 
oneness of national ideals, traditions, and language ; 
contact with our civil, religious and political institu­
tions, tend to harmonize raCial proclivities and singu­
larities, and produce a type of mankind to which all 
the races have contributed their integral share. It is 
a matter of purely scientific interest to the ethnologist 
and scientific observer to note the progress of this Am-
erican assimi'lation. JAMES M. BODDY. 

Troy, N. Y., May 25, 1903. 
.. . . . . 

The Freaks or L ightning. 

To the Editor of the SCIENTIFIC AMERICAN : 

Anent the article in your issue of May 30 under the 
heading "A man who was struck by lightning and 
lives" ( his clothes torn into shreds ) ,  I would say that 
some fifty and odd years ago I was witness .to the fact 
that one Polette, of St. Michel de Bellechasse, P. Q., and 
then about eighty years of age, while in kneeling atti­
tude in the little chapel of Ste. Anne, about a quarter of 
a mi'le eastward of the parish church, was struck by 
lightning, with the effect that while he was only dazed 
for a while by the stroke, his clothes were '.' torn 
asunder all along his backbone from neck to base of 
trunk, where the lightning bifurcated, and thence , fol­
lowing the marrow along each of his legs, finally 
escaped through the heels of his boots. 

This tendency to bifurcation of the current, from 
trunk to lim bs, when, as in the human system, the 
nerves of the legs exert an equal pull upon the central 
column, is further illustrated by the fact that at 
Peoria, IlL, an individual, struck by lightning and who 
was otherwise uninjured, except by being for a mo­
ment dazed as in the case of old Polette, found that 
the electric fluid, after traversing his nervous system 
from head to foot, or rath€r feet, had finally passed 
out through the soles of his boots. Again, as in the 
Polette case, the fact was evidenced by two tiny holes, 
one in each sole, through which the fluid had tunneled 
for itself an exit. 

Some twenty years ago the apex of the roof · of 
a house in the same village of St. Michel was · struck 
by lightning, which trifurcated or divided into three 
branches or currents : the one descending west along 
the roof sloping toward that side, the second north, and 
the third south respectivE1ly, tearing away the !:>hingles 
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on their way to and following down the central bolts 
or iron fastenings of as many windows situated one 
on each of the three sides of the house, tearing away 
the fastenings and portions of the woodwork O'f each 
window in their respective trajectories toward the 
earth. 

At St. Michel again, near Beaumont, I was witness 
to the fact that, as I passed by during a thunder 
storm, a man trending toward his home in an ad­
joining field, was struck dead by a flash of the electric . 
fluid from the clouds, and remained suddenly motiO'n­
less, erect and in the same attitude as when overtaken 
by the death-dealing shaft. 

But the strangest and most beautiful display of 
lightning or atmospheric electric currents, which it 
was my good fortune to witness, it being the only time 
in my life I ever saw anything of the kind, was out on 
the Beauport flats near Quebec, when, as I then 
wrote to Flam.mario'll, of the Sociiite d' Astronomie de 
France, two electrically-laden clouds, as though two 
trees, their heads toward each other, and their longer 
branches interwoven, kept on for fully more than ten 
minutes, interchanging horizontal flashes of beautiful­
ly-colored fire, not one O'f which ever reached the 
earth ; while occasionally a flash would shoot upward 
as if toward some cloud in that direction, but which 
I could see no sign of. 

You would have given almost anything, Mr. Editor, 
to have been witness to this, of all the displays of my 
/long life, the m.ost enchanting. C. BAILLARGE. 

Quebec, June 7, 1903.  
• · e ,  • 

SlIoxicon-A 'V ord rrom Its Discoverer. 

To the Editor of the SCIENTIFIC AMERICAN : 

The descriptions of the n�w refractory substance, 
siloxicon, that have recently appeared in the news· 
papers have created such a widespread interest, as 
evidenced by the numerous inquiries received from all 
parts of the ' country and all lines of industry, that it 
is desirable to correct a statement that was contained 
in these publications. 

It was there stated that siloxicon was inoxidizable, 
but recent investigations have shown that this is  not . 
true. When it is heated to, or above, 2,674  deg. F. in 
an atmosphere containing a large amount of free oxy­
gen, decomposition occurs. 

Siloxicon, while variable in composition, may be rep· 
resented by the formuia Si,C,O ; and when heated, as 
above stated, in presence of free oxygen, decomposi­
tion takes place, probably in· accordance with the fol­
lowing equation : 

Si,C,O + 70 = 2 Si02 + 2 CO2, 
If the siloxicon be in the form of a brick or other 

molded mass, the reaction occurs on the surface, pro­
ducing a vitreous glaze, which in most instances is 
tinged light gr�en from the presence of iron. 

In the absence of free oxygen or in a reducing at- · 
mosphere no such decomposition occurs, and the tem­
perature may be raised to the point of the formation 
of  carborundum, or approximately 5,000 deg. F., before 
any change occurs, and then it takes place, it is 
thought, in accordance with this equation : 

Si,C,O = SiC + Si + CO. 
Solid carborundum remaining, while the vapor of 
silicon and carbon monoxide are given off. 

It is interesting to note that after having discovered 
this oxidation of siloxicon, tests were made with car­
borundum, and it was found to be affected in a manner 
exactly similar to siloxicon ; this notwithstanding the 
fact that for more than twelve years it had been gen­
erally considered inoxidizable. 

Niagara Falls. EDWARD G. ACHESON. 
• • • • • 

The Jointed Snake Again. 

To the Editor of the SCIENTIFIC AMERICAN : 

Under the caption "A Jointed Snake," in your issue 
of May 16, page 374, the positive assertion is made 
that there is  . no animal known to science that has 
power to reattach any - amputated portion of its an­
at6my. However this may be, the writer lived in 
Florida sey,eral seasons, ' and at different · times came 
across a small snake-like appearing animal, about the 
size of an ordinary lead pencil, but about fifteen inches 
100ng. This animal was. of reddish milk-like color, 
or resembled in color the dull glow of the opal. When 
struck with a sharp instrument, like a hoe, part of its 
body would be severed, but would . immediately come 
together again. The first time the writer saw this 
unusual occurrence, his attention was called to the 
objeGt by his father, ;and he has frequently seen the 
same ', thing since :that : time. The animal does not 
liv,e . on the surface, but: is general'ly found in · loose 
sand�, soil. . 

. SPake stories are generally associated with "little 
brown ' jugs," and by . some people considered the after­
ml,lth of "high jinks" of a spirituous nat-ure, but the 
fact is that these,, ·obseryatioils were . .  made ' when . the . 
writer was not mO're than twelve 'years ' "of �  age. , Your . 
explanation of the lizard and tail·growing ability is ' 
evidenced in many ways in Florida almost every day 
*0 the careful observer, who can watch these spry ilittle 
animals dart in and out :under the board sidewalks. 

But this snake-like animal is different, inasmuch as it 
has all the general attributes of the snake. 

Chicago, Ill., May 21, 1903. H. HARRIS, JR. 

Results or the Gordo n Dennen Cup Race. 

The fourth international automobile race for the 
Gordon Bennett cup, which took place in Ireland on 
July 2, -was .won lor Germany by a 60 horse power Mer­
cedes car owned by an American-Mr. Clarence Gray 
Dinsmore-'-and driven by the intrepid Belgian en­
gineer, M. .Jenetzy. Jenetzy's elapsed. time for the 
course of 368 mi'les, 765  yards, was about 10 hours, 
8 minutes ; but, with the deductions for controls taken 
out, his running time is reduced to 6 hours, 36 min­
utes, 9 seconds, or an average of 5614 milm, an hour, 
as against Gabriel's average of 65 miles an hour in 
the recent race from Paris to Bordeaux. Chevalier 
Rene de Knyff, on a Panhard, finished first, two min� 
utes ahead of Jenetzy, but as he started fourteen min­
utes ahead of the latter, he was beaten by 10 minutes. 
Henri Farman, on another Panhard, won third place, 
making only about four minutes slower time than 
Knyff ; and Gabriel, on a Mors machine, was fourth. 
Edge, on his Napier, was the only member of the Eng­
lish team to finish, and he came in long after the race 
was officially ended. He was the fifth and last of the 
competitors to finish. As far as the American team 
was concerned, the race was even more dismal a failure 
than it was for the English. Winton had trouble start­
ing his eight-cylinder motor, and was over three-quar� 
ters of an hour getting it going, after he had been of­
ficially started by being pushed over the line. He com­
plained that there was water in the gasoline. Mooers' 
machine ' broke" down while making the second circuit ; 
"'hile Owen only completed five out of the seven loops 
to he covered. 

The course was, roughly speaking, in the shape of 
a figure 8, there being two loops-an eastern and a 
western one. Each competitor was to go three times 
around each loop, and once in addition around the 
larger, or western one. The course was well guarded, 
as a result of which there were no accidents to' specta- " 
tors, and but olie to any of the contestants. This one 
happened to Jarrott whi'le he was going around the 
larger loop for the second time. His steering gear 
broke, and he ran into a bank, was pitched out, and 
broke his collar bone. His mechanic was more badly 
injured, but Jarrott managed to get him out from un· 
der the car and have him taken to a hospital. 

While repairing a punctured tire in the early part 
of the race, Foxhall Keene discovered the rear axle . 
of his Mercedes car was cracked, so he quit the race, 
fearing a breakdown. The rear axle of Baron de 
Caters' Mercedes broke when he was but 10 miles 
from the finish and stood a good chance of winning 
second place. So this makes it appear as if the Daim­
ler Company had gone beyond the safe 'limit in . light 
con.struction of their racing cars. The machines they 
entered in the race were of 60 horse power, the 90  
horse power racers that were specially built for it be­
ing unfortunately destroyed by a disastrous fire in 
their Cannstatt works a few weeks ago. 

The bad performance of the American cars is stated 
to be due, also, to too light construction, although both 
of the Winton machines had trouble with their gasoline 
system. 

Henri Farman, who came in third only a few min­
utes behind Knyff, said that he had all the little trou· 
bles with the motor, etc., that could possibly befa'll 
him without putting him out of the race. 

The race has ·furnished one more proof of the sound­
ness of · ·  construction of the leading French and Ger­
man machines, and has shown quite definitely the lim­
its of lightness beyond Which it is not safe to go. 
Once again the race has gone not to the new and 
untried cars of excessive power, but to those of 
standard. manufacture and comparabve medium pow­
ers, ' which have been developed and brought to their 
present approximate perfection by a number of years' 
experience in road racing. 

• II • • •  
A Correction. 

In the article on railroad ties and our forest supply, 
in our issue of June 27, the total number of ties on aU 
the railroads of the United States should read 563,-
200,000, and the ties required annually; 112,640,00(}, 
the other figures, relating to linear measure, being 
modified accordingly. 

. .  ' .  
Among the patents granted recently was one in the 

name of Elisha Gray, of telephone fame, 'vho died 
some time ago. The patent referred to was for an 
electromechanical governor to be used on locomotives, 
which, it is said, will save much wear and tear on the 
engine and roadbed. One of its most irr.:.portant func­
tions is to prevent the slipping of the wheels when the · 
locomotive is engaged in startirig a heavy train. As 
the ' wheels . commence to revolve beyond a fixed rate 
the steam supply is instantly cut down by the action 
of the governor, so as to overcome the difficulty men­
tioned. As soon as the slipping has ceased the steam 

supply is automatically increased. 
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PHILADELPHIA'S HIGH-PRESSURE FIRE PIPE LINE. 
The high-pressure pipe line which has recently been 

installed to protect what may be ter�ed the "con­
gested district" of Philadelphia consists of four prin­
cipal supply mains running west, and these four prin­
cipal mains are connected, to form a gridiron sysiem, 
by six cross lines running north and south. 

One main is provided with three fireboat connections. 

A. Stream of Water Directed almost Vertically into the .Alr. 

There are 139 specially constructed hydrants on the 
system, with two outlets at each hydrant for specially 
constructed 3 � -inch hose. 

An exhibition was arranged by the committee 
of the Philadelphia Fire Underwriters' Associa­
tion, to show the number of effective streams 
which could be delivered through leads of 300 
feet of 2�-inch hose with 114-inch nozzles from the 
static pressure which is to be constantly maintained 
on the system from the Belmont reservoir without the 
aid of any fireboat or pump pressure ; the numbt'r of 
effective streams which could be obtained undt'r the 
same conditions but with the aid of the ·pressure ob­
tained from the fireboats ; the effect of substituting 
300 feet of 3 �-inch hose with 2-inch nozzles instead of 
2 �-inch hose with 

'
114-inch nozzles, unper gravity pres­

sure from the reservoir, and also the same under the 
fireboat pressure ; and the results to be obtained by 
connecting the fireboat pressure with ' a water tower. 
The engineering work which made the tests possible is 
to be credited to the Hoffman Engineering Company, 
of Philadelphia, to which firm we are indebted for the 
photographs herewith reproduced, 

One ot the SiX-Rose Hydrants. 
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The exhibition began at the corner of Broad and 

Sansom Streets, 1 �  miles from the Delaware River, as 
far away as possible from the fireboat connections and 
where, owing to the elevation, the gravity pressure 
from the Belmont reservoir would be the miIlimum. 
Twelve lengths of 300 feet of 2�-inch fire department 
hose were connected with two hydrants on Broad 
Street main by means of three-way connections at­
tached to each of the two outlets of each hydrant, thus 
having six 2�-inch leads of hose from each hyd rant. 

The exhibition of the static pressure was interesting. 
showing as it did the loss of pressure by friction 
through 300 feet of hose, and how little reliance should 
be placed on gravity pressures of 70 to 80 pounds at 
the hydrant when such lengths of hose have to be 
used. 

The pumps of the fireboat "Stuart" were started grad­
ually under a steam pressure of 135 pounds, the water 
pressure at the pumps rising to 220 pounds in ten min­
utes, the steam pressure being about 100 pounds at that 
time. The increased pressure at the pumps seemed to be 
felt at Broad Street about one minute later and at Race 
Street in less than that time. With two nozzles open 
at 3.06, the pressures at the boat being steam, 130 
pounds, and water, 100 pounds, the streams were 
thrown about 70 feet, the nozzles being held at an angle 
of about 45 degrees. At that time the gages at idle hy­
drants showed : Race Street, 90 pounds, and Broad 
Street, 78 pounds. Six nozzles open at 3.12 with pres: 
su res at pumps being steam, 100, water, 220 ; and at idle 
hydrants, Race Street, 185 pounds, and Broad Street, 
165 pounds, threw streams 175 feet at same angle. 
In the next seven minutes additional streams were 
opened successively up to twelve, during which time 
one of the two pumps on the "Stuart" was shut down 
for repairs. The water pressures at that time ranged 
as follows : at pump, 140 to 180 ; at Race Street, 95 
to 130 ; and at Broad Street, 70 to 110 ; and streams 
were thrown in increasing numbers from 160 to 130 
feet. At 3 .20 the pressure from fireboat "Ash bridge" 
was added and at 3 .22  the following water pressure at 
boats was obtained ( the pump on the "Stuart" being 
again in service ) ,  'Viz. : "Ashbridge," 250 ; "Stuart," 190 ; 
which showed one minute later at Race Street, 175 ; 
Broad Street, 155, with twelve streams thrown 175 
feet. The opening of the hydrant at 6th and Race 
Streets discharging through 50 feet of 3 �-inch hose 
with 2-inch nozzle reduced the pressure about 25 pounds 
at Broad Street with twelve streams thrown about 150 
feet (a loss of about 25 feet in distance ) .  At 3.34 
the fireboat "Visitor" was also added, and for four 
minutes water pressures were maintained as follows : 
"Stuart," 15.0 ; "Ashbridge," 220 ; "Visitor," 140 to 170 ; 
twelve streams being thrown about 150 feet, pressures 
at Race Street being noted at 125 to 130 ; and at Broad 
Street, 102 to 109. All boats were then stopped and 
hose disconnected from hydrants_ 

Four 300-foot lengths of 3 � -inch hose with 2-inch 
nozzles were then connected to the same hydrants and 
one stream opened at 3 .56 under gravity pressure from 
Belmont reservoir only. This stream was thrown 75 
feet, the nozzle being at an angle of about 45 degrees 
and the idle hydrant gages read : Race. Street, 60 ; 
Broad Street, 55 .  With two streams in operation 
water was thrown about 50 feet, the pressure be­
ing 53 at Race Street and 47 at Broad Street. When 
at 4.03 the "Stuart" began to pump into the system 
and reached a water pressure of 225 pounds with 
steam pressure of 120 pounds, two streams were 
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forced 230 feet and the hydrant pressures were : Race 
Street, 200, and Broaa Street, 178. At this time the 
gage at the base of the play-pipe showed 44 pounds, but 
it is doubtful if this gage was registering correctly, as 
in view of the streams thrown and the pressures at the 
hydrants such a showing seems inconsistent. ( Experi­
ments made by Mr. S. A. Charles would indicate that 
the nozzle pressure should have been at least 98. ) With 

A Water Tower at Work. 

from 190 to 195 pounds pressure at the pumps, three of 
these large streams were thrown 175 feet and four 
streams 150 feet. With the "Ash bridge" and "Visitor" 
added these four streams were thrown 190 feet ; three 
streams, 200 feet ; two streams, 225 feet ; and one 
stream, 262 feet ; the pressures ranging as follows: 
"Stuart," 210 to 220 ; "Ashbridge," 260 to 270 ; "Visi­
tor," 220 to 250 ; Race Street hydrant, 170 to 210 ; Broad 
Street hydrant, 145 to 195 ; play-pipe, 36 to 50 ( doubt­
ful, as explained ) .  While a single stream was being 
thrown the hydrant at Race Street was opened as be­
fore, which reduced pressures at Broad Street about 30 
pounds and the length of the stream about 50 feet. 

A Hale ( largest size ) water tower, with a 2-inch 
nozzle elevated 65 feet above the street, and two 2-inch 
nozzles on the truck about 4 feet above the pavement, 
was then conneCted to the hydrant by two 100-foot 
leads of 3 � -inch hose, and under 200 to 250 pounds 
water pressure from pumps on the "Stuart" alone, the 
elevated nozz1e threw a horizontal stream . about 200 
feet and at the same time the two nozzles on the truck 
threw streams about 250 feet in an angle of about 30 
degrees. 

Twelve 2-lnch Streams of Water, Thrown 200 Feet. 
ItJW.ADELl'lll6.'S lllGH-ItUB8VU J'IU PIl'E LID. 
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A. 6,OOO-TON FLOA.TING DEPOSITING PONTOON 
DOCK. 

BY OUR ENGLISH CORRESPONDENT. 
A very fine example of a fioating depositillg pontoon 

dock has recently been completed, and handed over to 
the port authorities of Barcelona, for utilization at 
that port. This 
type of dock 
dii!ers f r o m 
those so gener­
ally familiar­
the two-walled 
floating pon­
toon structure 
as evidenced at 

Bermuda and 
Algiers ( La. ) ,  
and the single­
sided dock­
both in its gen­
eral design and 
the functions 
it has to fulfill. 

As a matter of 
fact, the de­
positing dock 
is only adapt· 
ed to t h o  s e 
ports where 
there is either 
ample vacant, 
or nearly so, 
space ; where 
business is  not 
too congested 
or pres s i n  g • 
and in non-tie 
dal basins. At 
the same time 
i t possesses 
several advan:­
tages over the 
graving dock, 
and if p roperly 
cared for Is 
practically af;I 
durable. 

For y e a r s  
past, some de­
scri p t i  0 n o t 
d o c  k i  n g ae­
c o m m o d a ­
tion has been 

necessary a t 
B a r c e l ona, 

which is abso­
lutely deflcient 
in any such fa­
cilities ; b u t  
it was not un­
til 1894 tha.t 
the port au· 
thorities took 
practical steps 
to provide any 
adequate a r .  
r a n g e menta 
f o r drydock­
ing large ves­
s e 1 s .  Several 
schemes f o r  
coping w i t  h 
the dilllculty 
were projected, 
but they were 
all abandoned. 
Finally t h e  
problem w a s  
solved by the 
authorities de­
ci ding in favor 
of the deposit­
ing dock, in­
v e n t e d  by 

Messrs. Clark 
and Standfield, 
of 11 Victoria 

-- Street, London, 
who make a 

speciali ty 0 r 
this b l' a n c h 
o f  m a r i n e  
engineeri n g • 

A public com-
petition w a s  
opened for the acquisition of one of the docks, and a 
number of tenders were submitted. In the following 
year the result of the competition was announced, and 
the tender of  Messrs. Clark and Standfield, the in­
ventors of the system, was accepted, working in con­

junction with the firm of the Maquinista Terrestre et 
. Maritime, of Barcelona, since one of the conditions ot 
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the competition was that the �ck must be built in 
Spain. 

Although the depositing dock is not much in vogue, 
types of this system have been in operation with con­
spicuous success at the shipyard of Messrs. Vickers, 
Sons II'!; Maxim, ot l3a.rrow, England, and at Nicolaiei! 

Shlp Docked on GrWron, Pontoon SUDk and Drawing Clear. 

Pontoon Raised, Ready for Another SlJlp. 
A 8,OOO-TON FLOATING DEPOBlflNG PONfOON DOCX. 

in Russia for several years past ; but neither of these 
structures approaches the dimensions of the Barce­
lona dock. That at Barrow has a lifting capacity of 
only 3,200 tons. 

The port of Barcelona is splendidly adapted for the 
installation of a dock of this type. Anterior to the 
war witb this country it was the focus of the Spanish 

maritime traffic with Cuba, and the other Hispano pos­
sessions in the East ; but since the latter have passed 
under American control, this trade has been diverted 
into other channels, with the result that the oversea 
traffic of Barcelona has decreased conSiderably, and 
there is consequently not that ur1!l€nt demand for quay 

s p a c e ,  a n d 
wharf accom­
modation that 
there was at 
the time the 
d e  p o  s i t  ing 
dock was pro­
j e c t e d .  An­
other point in 
favor of such a 
dock is that 
the basin i n  
which the de­
positing dock 
is p l a c e d  is 
non-tidal. 

The general 
principle of the 
design of the 
floating depos­
iting dock is as 
follows : There 
is a wall or 
vertical side, 
as in the case 
of the two. 
walled t y p e , 
and it is simi­
larly construct· 
ed ; but the 
pontoon of the 
structure, in'· 
stead of con­
sisting of a 
complete base 
of caissons, ex­
tending t h  e 
whole ) ength 
of the do ck, is 
built up of a 

number 0 [ sep­
arate pon ;oons, . 
attached only 
to the v� rtical 
wall at one end 
while the op­
posite ends are 
free, the de­
tached p o  n ­

toons thus pro­
jecting longi­
tudinally from 
t h e  vertical 
wall, somewhat 
in the same 
manner as the 
fingers of the 
hand, w i t  b 
e q u a  1 spaces 
between. On 
the foreshore 
is built a solid · 
s t r u c t u r e  
called a grid­
iron, the grids 
of which cor­
r e s p o n d  i n  
length, width, 
and spaces be­
tween, to the 
fingers of the 
dock. The re-

. suit is that 
'when the dock 
is lowered into 
position at the 
gridiron, the 
fingers of the 
dock slide be­
tween and fill 
up the spaces 
between t h Ii 
grids of . the 
gridiron stag­
ing. 

To the side 
of the vertical 
wall of the 
dock, opposite 

to that to which the fingers are attached, is a floating 

outrigger. This supplies the necessary stability to the 

structure, which, without these outriggers, would heel 

over, owing to its being one-sided ; and furthermore. 

they serve to counterbalance the weight of a ship 

raised on the dock. 
The gridiron staging is erected along the foreshore. 
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The grids are strongly constructed of iron, timber, and 
concrete. In this particular instance they are built 
on steel screw piles and are placed 7 feet 10 inches 
apart. From the description it will be seen that this 
system of drydocking vessels possesses numerous ad­
vantages over the ordinary graving dock. 'l'he fore­
shore can be covered with the gridiron staging on both 
sides of the harbor, the additions being carried out 
with greater facility, expediency, and less cost than 
'would be involved in the construction of a dry dock. 

The dock itself measures 366 feet 11 inches from 
end to end and has a total lifting capacity of 6,000 tons. 
It , is constructed in three sections each of about 122 
feet in length, and 2,000 tons lifting capacity. Only 
two of these sections, however, will be used in general 
practice, one being disconnected for the purpose of 
docking either portion for examination, repair, or 
renovation. As a matter of fact, it is one of the most 
salient characteristics of this type of dock with one 
vertical wall that it can with only the slightest 
preparation dock itself. The connection of two 
sections will give the dock a lifting capacity of 4,000 
tons, and it will be capable of accommodating vessels 
up to 300 feet in length. The third section, of 2,000 
tons, it is intended to work by itself for dealing with 
smaller craft, such as coasting vessels, though it will 
always be in readiness to supplement the lifting capa­
city of the other and longer dock whenever required, 
and thus bring the dock up to its maximum lifting 
capacity of 6,000 tons. The dock when the three sec­
tions are bolted up can take a vessel up to 460 feet in 
length. Hence it is adaptable to a very wide 
range of vessels, while the ingenious idea of detach­
ing the third section and using it for smaller vessels 
enables the dock to be always employed. Each section 
is in reality a complete dock in itself, being equipped 
with all the necessary pumping and hauling gear. An­
other very interesting feature of the structure is that 
supposing vessels of greater length and tonnage than 
the dock is at present capable of lifting, even when 
complete, should frequent the port, a further section or 
sections can easily be added with but little expense. 

The doc�{ is situated in a kind of basin or outer har­
bor almost square in shape. The depositing grids, each 
656 feet in length, are ranged on either side of the 
basin. One grid is intended for the accommodation of 
vessels of 2,000 tons displacement, and the other up to 
6,000 , tons. The dock is moored in the center of the 
basin with the two sections as described placed back 
to back, and with the pontoons facing the grid staging, 
the smaller section opposite the lighter grids, which 
will deal with vessels up to 2,000 tons, and the other 
dock facing the heavier staging. 

The dock is provided with ample machinery for haUl­
ing, and gear for traversing the different sections, 
either together or separately from their moorings to 
all parts of the depositing grids, the engine power be­
ing adequate for the performance of the several opera­
tions of lowering the dock, lifting the vessel, and de­
pOSiting the latter upon the grids in the short period 
of four hours. 

The operation of the dock is simple in the extreme. 
The vessel to be lifted is towed into the basin and 
floated over the dock, which has been previously sub­
merged to the requisite depth, by letting water into 
the pontoons. When the vessel is in the correct posi­
tion, the water is pumped out of the pontoons in the 
usual manner, and continued until the vessel is high 
and dry above water. 

The ship's equilibrium is maintained by means 
of the Clark & Standfield's mechanical side and 
bilge shores, by the use of which the berthing of 
a vessel is accomplished qu�ckly and easily. The 
whole dock is then warped by means of steam cap­
stans broadside on toward the gridiron, the fingers of 
the dock sliding below the grids. When the fingers 
have been warped right home, the dock is once more 
lowered, leaving the vessel high and dry upon the keel 
blocks on the gridiron. As the dock is submerged, the 
vessel is still ' further supported by means of bilge 
blocks. The dock is lowered until it has cleared the 
ship, when it is warped out from the gridiron, and 
again raised and towed back to its moorings in the 
center of the basin. 

Should exigencies demand the drydocking of another 
vessel while a ship  is already berthed upon the grid­
iron, the dock is pressed into service for this purpose, 
thus fulfilling the functions of an ordinary floating 
dock. It will be quite obvioiIs that this system affords 
a cheap method of providing drydocking accommoda­
tions, since the staging may be extended as required 
by the necessities of the harbor, and two or three ves­
sels may be berthed high and dry upon the gridirons, 
and another ship may be simultaneously docked upon 
the dock itself. The raising and docking of a vessel 
upon the gridiron can be carried out expeditiously, and 
three or four ships can be  berthed in a single day. 

The machinery fitted to this dock is sufficient to l ift 
a. vessel of tp.e maximum displacement. The dock will 
raise 6,000 tons in one ' and a half hours, and in the 
official trials of the structure the machinery was found 
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to have a considerable margin 'of power over and above 
that required. 

The illustrations accompanying this article illustrate 
the several operations of the dock carried out in the 
official tests by the port authorities of Barcelona. The 
vessel employed for these trials was the "Ciudad Con­
dal" of the Compania Transatlantica fleet, and is 40 
feet longer than the section of the dock by which she 
was raised. This will afford a very comprehensive 
idea of the scope of the work to be achieved by the 
dock. Another illustration shows the self-docking 
capabilities of the structure, a..'l one section is raised 
upon another section of the dock, to enable the under­
water portions of the lifted section to be examined. 
If  properly attended to, and periodically examined, 
this depositing floating dock will last almost if not 
quite as long as a graving dock, while its serviceabil­
ity is far wider in range. 

• • • • •  
Briqu ettlng Preciou s  Mineral Ores. 

BY WILLIAM G, IRWIN. 
The attempt to reclaim waste materials by the use 

of compressing machinery, was first developed in Eur­
ope, but of late years it has met with marked success 
in this country. Briquetting, which originally was 
confined to the compression of fine coal and coal dusts, 
was begun in Europe as early as 1842, when the first 
plant was installed at Berard, France, for producing 
fuel briquettes on a commercial basis. Prior to that 
time, the matter of making practical use of the vast 
accumulation of fine coals and coal dust had occasioned 
much study on the part of the learned scientists of 
Europe, and since then fuel briquetting has been car­
ried on in various countries on the Continent and in 
England. The progress of the industry in those coun­
tries has resulted in the development of various types 
of briquetting machinery, and to-day the fuel-briquet- , 
ting industry abroad is one of considerable value. 

As early as 1870 the attention of the anthracite 
coal producers of Pennsylvania was called to this work, 
and attemptll at briquetting anthracite culm soon fol­
lowed. A plant of the Lousian process was installed 
at Port Richmond, Philadelphia, and considerable 
success was attained ; but after several years of opera­
tion' it was abandoned, because the compressing ma­
chinery was not up to the standard required to make 
the industry a complete success. During the next few 
years similar plants were installed at Rondout, N. Y., 
Mahanoy City, Pa., Gayton, Va., and at several other 
points in this country. In all these early attempts 
at fuel briquetting, small briquettes, known as "egg­
ettes," were manufactured. These early plants have 
all been abandoned. 

Since that time American inventive genius has been 
actively at work evolving new briquetting machinery, 
and as a result, something like one hundred patents 
on the subject have been allowed by the United States 
Patent Office during the past twenty years. The manu­
facture of fuel briquettes is at present of small im­
portance in this country, only two or three plants 
having been lately established, but the idea of briquet­
ting other forms of minerals has been receiving con­
siderabl.e attention at the hands of American manu­
facturers. While inventors abroad have been devoting 
their whole efforts to progress in the compression of 
mineral fuels, American ger.ius has aimed at reclaim­
ing the precious mineral ore dusts, and, as a conse­
quence, this new industry is now being widely exploited 
in this country with great success. Many smelting 
companies have adopted the idea, and are now reap­
ing a decided profit through the smelting of fine ores 
and flue dusts, which heretofore have not only gone to 
waste, but have been a decided detriment to the suc­
cessful smelting of the larger ores. 

Some six or eight years ago a smelting company 
purchased an improved brick press, and began experi­
ments at briquetting fine ores. While this machine 
was perfectly adapted to brick making, it did not prove 
a success when put to this new use. However, the at­
tempt showed the feasibiHty of briquetting mineral 
dusts, and early promoters of the briquetting industry 
at once began experiments along this line. After a close 
study of the European fuel briquetting plants it was 
found that the complicated system of grinding pans, mix­
ers, elevators, spouts, etc., requisite in brick making, 
were unnecessary in the briquetting of ore dust, and 
also that the brick shape was not the best. As a result 
a coinbined mixing and briquetting machine was in­
vented, which has given great success in the briquet­
ting of gold, silver, and copper ores throughout the 
West, during the past five years. This machine was 
invented in 1896, has undergone many improvements, 
culminatin'g in the White briquetting press of 1902.  
It  is made in three sizes, the largest of which has 
a capacity of 100 tons every ten hours. While it is 
particularly adapted to the briqu'etting of precious 
minerals and fuels, it may also, by a system of inter­
changeable pockets, be applied to the manufacture of 
fuel briquettes. 

The object sought in the briquetting of precious 
minerals is to treat and compress into the form of 
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small bricks, the fine ores, concentrates, flue dusts and 
all granulated mineral fines which in their ordinary 
form do not admit of smelting. In the handling of 
lump ore a considerable amount of this fine material is 
lost, and until briquetting was used to prepare such 
material for smelting, the loss to the smelter owner 
was considerable. Conservative estimates show that 
the waste in a modern smeltery ranges from 10 per 
cent to 20 per cent. The briquetting industry also 
makes it possible to smelt the slime.s from the con­
centrators, and thereby turn to advantage the valuable 
deposits which have heretofore been flowing doWn the 
tailings. A number of briquetting plants have already 
been installed for using the tailings which have ac­
cumulated in the canyons, or in the settling basins. 
Old dumps made up of fine ores, flue dusts, etc., carry­
ing mineral values of from 3 per cent to 5 per cent 
are now being briquetted with considerable success. 
With the large smelting companies, it is generally 
conceded that the highest economy lies in getting the 
greatest amount of refined minerals from the least 
amount of raw material, and this idea is now being 
carried out through the briquetting industry. 

Aside from the increased production made possible 
by the operation of briquetting plants, much time and 
labor are saved by preventing the freezing up and 
barring down of the smelter ;  and through the system of 
utilizing the accumulated flue dusts the operation of 
the ,smelting plant can now be conducted on a much 
more economic basis. 

A briquetting plant is usually equipped with ' auto­
matic delivery apparatus for carrying the briquettes 
from the machine to the storage bins, where , they are 
dried before going to the smelter. Five men are re­
quired to operate a plant of 10Q tons capacity. A 
lime-binding material is generally used, although some 
of the western ores require no binding material, since 
they contain just the proper amount of silicious ma­
terial necessary to form a perfect briquette. Where 
a binding material is required, a set of two lime 
slakers forms a part of the briquetting plant: These 
communicate with the hollow middle casting through 
large openings at the bottom, a cut-off gate being ar­
ranged at each of these openings, which is operated 
from the platform above. 'I'hese slakers are driven 
independently by tight and loose pulleys, belt shifters 
being operated from the lime floor above. Either 
slaker may be started or stopped independently of 
the other. The lime pump is driven by a chain from 
one of the mixer shafts, its stroke being regulated by 
a rod and hand wheel . The minerals to be briquetted 
are fed through an opening in the dust floor, their flow 
being automatically regulated. After being thorough­
ly mixed with the binding material, the fine minerals 
go to the press where the briquette is formed, and a 
series of b.eIt conveyors carry the compressed bri­
quettes to the storage bins. All the machinery of the 
plant is controlled by one man. 

One of the early difficulties experienced in the manu­
facture of mineral briquettes, and fuel briquettes as 
well, was the lack of power exerted by the press. This 
difficulty has been removed through late improvements. 
The earlier methods of putting the briquettes through 
the smelter in their green form, have been abolished, 
and at present they are thoroughly dried before being 
smelted. Briquettes can now be made from fine min­
eral ores and flue dusts at a cost of less than sixty­
five cents per ton, and some idea of , the value of this 
industry in the smelting of fine mineral ores will be 
realized when one considers the vast wastes which 
have long accumulated in smelting operations. 

In this important application of briquetting ma­
chinery is seen another apt illustration of the alacrity 
with which American genius adapts old principles to 
new requirements. While briquetting machinery for 
the compression of mineral fuels has been going on in 
Europe for more than fifty years, it remained for Am­
ericans to undertake the briquetting of fine ores, and 
to-day American ore briquetting machinery is in opera­
tion in Australia, South Africa, and other foreign 
countries. At the same time attention is now being 
given to the briquetting of coal dust and several new 
ideas are being worked out by the promoters of briquet­
ting machinery in this country. 

. ' . '  . 

The State of Pennsylvania and the United States 
Geological Survey have co-operated in the production 
of some very detailed maps of the western part of the 
State, a section which includes a greater amount of 
industrial activity than is to be found centered any­
where else in the country. The map will be made to 
a scale of about one mile to 2 1,,2 inches, and it will 
be possible to show the ground plan of the more im­
portant buildings in point of size, the location of all 
water and oil tanks and railroad tracks. From this 
map the Chamber of Commerce of Pittsburg will have 
a model of the city made for exhibition at the LouiSI­
ana Purchase Exposition. This will be complete in all 
its details, and will aCGlJrMely show all the industrial 

!eatures of the city. 
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THE AM IEBA-A SLIME MONSTER AND ITS VICTIM. 
BY J. CARTER BEA:UD. 

The other daY, when amusing myself with my micro­

scope, a. catastrophe occurred in the field of vision, 
which is quite equal in its tragic elements to, and 
much more wonderful than, anything I have ever seen 
without the aid ·of my instrument. 

I had under inspection something that looked like 

.AMIEBA, SHOWING SIX CHANGES DURING THE PROCESS 
OF FUSION. 

a bit of slime. It had neither head, body, nor limbs, 
nor any division of parts. It had no more apparent 
organ"ization than the drop of slime or jelly it so much 
resembled ;  yet it without doubt possessed animal life, 
and power of movement. 
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that the urocentrum was its point of attack. There 
could no longer be any doubt. The pseudopodia at last 
touched the living top ; then they encircled it. The 
urocentrum seemed to be aware of this, and moved 

restlessly in its prison. After a while, however, as if 
it received some paralyzing shock, the fairy top ceased 

to spin ; the ends of the pseudopodia are fused to­
gether, and the slime monster flowed over and engulfed 
the litle creature, which is Its manner of swallowing 
its victim. Thus having pursued its prey without the 
aid of limbs, and devoured it without a mouth, the 
amreba proceeded to digest it, although stomachless. 

If anything related to the animal can be stranger 
than the peculiarities embodied in the foregoing narra­
tion, it is to be found in the complete breaking up of 
one animal and the production thereby of a number of 
baby amrebre, which when united formed the parent. 
When this remarkable change is about to happen, the 
amreba ceases to move or take food, and forms about 
itself a thick shell or covering. As an egg hatches 
the shell bursts, and the amreba is found to have re­
solved itself into a n umber of little balls, each ball a 
perfect amreba, and quite able to set up in business 
for itself. Stranger still, they sometimes conclude to 
unite forces, and by coalescing or flowing together, 
again become an animal. 

. .  ' .  
Fighting Insect Pests. 

BY CHARLES F. HOLDER. 
The stranger passing through the ranch country of 

Southern California is frequently puzzled by the singu­
lar "outfits" which are seen. Some resemble olo-fash­
ioned fire engines ; others, wagons bearing derricks. 
Trees are seen covered by tents. A ranch hand vigor­
ously works a hand-pump, while another directs a 
nozzle at a tree, apparently painting it after the modern 
fashion. All these notably dissimilar 
appliances are the attempts of the 
orange, lemon, olive, and other fruit 
growers successfully to flght the 3cale 
and various pests that make war 
against trees. That a vigorous 'and 
relenting warfare is necessary, Every 
fruitman or orchardist well Imows. 

31 
snow upon them. Then there are the white fly, the 
red spider, and many other insects, suckers and borers, 
which prey upon the trees and make the life of the 

orchardist miserable. To stay the ravages of these 

enemies the genius of the rancher is called into play, 

and as a result we have singular vehicles and curious 

pumps and tents. Everything that the ingenuity of 

man could suggest was tried upon the cottony scales 

without avail until Mr. Albert Koebele, of the Depart­

ment of Entomology, discovered the natural enemy of 

this pest in the twice-stabbed ladybird of Australia. This 

little insect was introduced, and in a marvelously short 

time practically exterminated the dreaded white scale, 

and the orange groves of California took on a new 

growth. But the black and other scales still flourish, 

and no deadly enemy has been found for them ; in­
stead, the rancher attacks them with various sprays 

and poisons'. 
In one method of extermination, the tree is cov­

ered with a bag or balloon of canvas. The derricks 

for lifting the canvas are placed on a heavy truck or 

dray, and driven to the side of the affected tree ; the ' 

bag is lowered over it and the space filled with a chemi· 

cal produced by the combination of ninety-eight per 

cent of potassium cyanide, sixty-six per cent of com­

mercial sulphuric acid and water. This work is now 

systematized, and in the hands of companies, and with 

many large tents, some seventy feet in diameter, they 

treat tree after tree in a rapid manner. If this is 

done in summer, it is of little use, as the eggs are not 

destroyed except in rare instances ; but in October or 
November, when the young are all ouf, this method is 
very effective. The engine-like appliances seen in the 
groves are for spraying trees and consist of a pump 
worked by one or two men, and a reservoir large enough 

to contain several gallons of "distillate." The hose 

It is called the amreba, and is probably one of the 
strangest objects in existence. As I watched it through 

the glass it began to progress slowly in one direction. 
Instead of crawling like a worm or a snail or creep­
ing like an insect, it simply flows; being a sort of 
liquid animal. No other word can express its motion. 
First · it throws out projections or false limbs or feet, 
as they are called. This it can do in any given number 
and from any part of its substance. Then it ran its 
entire substance into these .projections. Having col' 
lected itself, with a more literal reference to the mean­
ing of "the term than that in which it is commonly used, 
the amreba is ready to repeat the process and advance 
another step. Perhaps the nearest and best illustra­
tion of hQW this is managed is furnished by a bit of 
water making its way down the inclined lid of a desk ; 
the small currents or splashes it sends ahead of the 
main body answer to the pseudopodia or false feet 
of the amreba, and its alternate filling up of these 
small channels and its bursting forth and sending out 
new ones almost exactly parallel the progress of the 
animal. There is this difference, however-liquid can 
move only down inclined surfaces, while the amreba is 
enabled by some incomprehensible agency to move 
along level or even ascend inclined planes. 

Every plant of value to man ap­

pears to have its p.nemy, and not 
merely one but many, and expert 
skill is required not only to combat 
the enemy, but to discover �ome en­
emy to aid in the battle. When the 
mission fathers introduced the olive, 
they soon discovered an enemy 
whose very existence they had not 
previously noticed. This was the 
black scale, Lecanium oZea, the insect 
which resembles an excrescence on 
the limbs, and which wouid hardly 

HIGHLY KAGNIFIED AMIEBA PROTEUS WITH A LARGE UROCENTRUlil 
TURBO IN DISTENDED HINDER PART. 

The creature has no heart, brains, blood, nervous 
system, or muscles, and yet it seeks, pursues, and cap­
tures .and devours its prey, and seems to have a mind 
and will of its own, and to enjoy life fully. 

As I was watching the ever-changing shapes assumed 
by the amreba in its progress, my attention was called 
to an object close at hand which I had not before 
noticed. This was the most delicate, fairy-like little . 
sylph it is possible to imagine-a sort of a living top 
or iridescent crystal, flashing prismatic rays as if it 
inclosed a tiny rainbow, as it stood spinning in the 
water backward and forward on its stem. I knew it 
for a urocentrum, a more highly organizpo animal, if 

be recognized as an insect, so incon-
spicuous is it. Dark and rounded on the top, only 
when it is turned over is it noticed that it is a living 
creature. The black scale is so slow of motion that 
apparently it does not move, but it increases with a 
rapidity· that is appalling to the orchardist. The com­
mon name of scale is given to several insects, the 
black, white and red scales being the best known. 
They belong to the family Ooccidre, and are bugs pro­
vided with sucking organs with which they draw upon 
the vitality the tree. The long scale, Mytilaspis 

g loveri, was probably brought from China, and ap­
peared in Florida in 1838,  and though persistently 
fought, it is found on lemon and orange trees of Flori­

da to-day. In 1890 
it was discovered in 
California, b e  i n g  

HIGHLY KAGNIFIED AMIEBA PROTEUS WITH PSEUDOPODIA ADVANCED ENCIRCLING AN 
UNUSUALLY LARGE SPECIMEN OF UROCENTRUII TURBO. 

brought to this re­
gion with the purple 
s c a l e  w h i c h  i s  
found in all orange 
or lemon groves. It 
is a disagreeable 
scalelike c r e a  t u re 
w h i c h multiplies 
with great rapidity, 
the young thrusting 
the proboscis into 
the tender branch 
and immediately be­
ginning to exude a 
waxlike substance, 
which as it accumu­
lates adds greatly to 
the size of the insect. 

that term is applicable in contrasting it with an ani­
mal like the amreba with no organism at all. 

I watched the slime monster with redoubled interest. 

It was certainly gliding along in the direction of the 
fairy top. How it was conscious, without ears to hear, 
eyes to see, or nostrils to smell, of the presence of the 
urocentrum, I must leave to far more learned and cap­
able physiologists to make intelligible. I cannot even 

suggest an explanation. It was sufficiently evident 

The effect of the 
black and purple scales is not to kill the tree, but to 

seemingly paralyze it. .Several trees affected in the 

writer's grounds have not flowered and are at a stand­
still. 

The red scale, Aspidiotus, is almost equally dreaded, 
affecting the leaves of plants. The Florida scale, 

Icerya, some years ago almost ruined the orange in­
dustry of Southern California. Trees were so covered 
with the scale that they had the appearance of having 

is mounted with a long nozzle, by which the men can 
reach every part of the tree, and is more or less effect­
ive, but will not, as a rule, destroy the eggs. The 
washes are of various kinds. One of the most effect­
ive is an emulsion of crude kerosene, whale-oil soap, 
and water, costing when made ten or twelve cents 
per gallon. Another effective spray is resin wash, 
made of resin, caustic soda, fish oil, and water. This 
is forced up under the limbs and leaves, and literally 
covers the tree and all its parts, killing the various 
insects as it runs down. But so tenacious of life are 
the latter, that often several treatments are necessary. 

How the trees are covered with tents and how they 
are sprayed with pumps is shown in the illustrations 
accompanying the article on "Orange Culture in Cali­
fornia," published in the SCIENTIFIC AMERICAN for 
February 21, 1903. 

A n  Early A dvertisement of Je nner's Vaccine. 

A little more than a hundred years ago Dr. Jenner 
announced his discovery of vaccination as an allevia· 
tor of smallpox. 

The following is a verbatim copy of that call pub­
lished in the London Times which was signed by 
about one hundred of the medical profession, scien­
tists, members of Parliament, and the nobility : 

London, January 10, 1803. 

The invaluable Discovery of Dr. Jenner, for the Ex­
termination of the SMALL Pox, having undergone thp 
most rigorous investigation, and receive.d the sanction 
of Parliament, a MEETING will be held at the London 
Tavern, Bishopsgate-street, on Wednesday, the 19th 
inst., at 12 o'clock, to consider of the best means of 
carrying the same into effect ; when the company of 
every Gentleman disposed to concur in this laudable 
Undertaking is earnestly requested. The Chair will 
be taken, by the LORD MAYOR, precisely at one o'clock. 

• .  e . •  
One of our correspondents recently passed through 

a peculiar experience. He tasted of a small fraction 
of a grain of radium. I.t acted as a powerful stimu­
lant, affecting both the heart and kidneys. It was 
several hours before his pulse became normal. It 
affected the mind also, producing hallucinations • .  
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

PLOW.-T. H .  HARRIS, Fredricksburg, Va. 
This is an implement by which the land­
furrow may be turned in either direction, by 
which the depth of the furrow may be regu­
lated as well as  the width and in which the 
disk can be lifted for passing over stones 
and other obstructions and in moving from 
place to place, and in the use of which the 
driver can adjust the plow from the driver's 
seat and begin work as soon as the team is 
in position. The axle may be long enough to 
support two or more disks. 

HARROW ATTACHMENT FOR PLOWS.-
J. C. FOOSHE, Ninetysix, S .  C. The purpose 
in this invention is  to provide connected spiked­
wheels, a support upon which the wheels are 
mounted to turn, and means for adjustably 
connecting the support to the plow, whereby 
the support may be placed and held at any 
angle to the beam, whereby as the plow ad­
vances the spikes strike the ground obliquely 
to the rows of p lants, causing the spiked teeth 
when operating across a row of young p lants 
to · thin them out, and supplying room for the 
growth of the remaining plants. At the same 
time young weeds are removed, the ground pul­
verized to the roots of the plants, and the 
ground turned up by the plowshare. 

CANE-LOADER.-L. B. LOTZ, Plaquemine, 
La. In loading sugar-cane the cut cane having 
been thrown four rows in one, thus leaving two 
c lear rows for the loader to move in, the 
device is drawn along the row of cane. The open 
grab-hook being lowered over the cane and so 
placed as to grab an armful is operated by 
means of a hoisting-rope to raise the cane, when 
by means of a handle the <1perator turns the 
bundle held by the hook to a point over It 
wagon, when the hooks are tripped to deliver 
the cane. 

BUTTER FOR HARV ESTERS.-J. J. WISE­
MAN, Wunghnu, Victoria, Australia. This ap­
paratus is constructed in two sections----a feed 
section and a butt-a lining section. Means are 
provided for adjusting the butter in such man­
ner that the alining-section no matter in what 
position the butter is placed will ' be parallel 
with the packers and will produce a straight 
butt for the sheaf whether the grain be long 
or short. 'l'he con tri vance materially assists 
in keeping the binding-table clear, thus pre­
veJ;l ting the grain choking between the rollers 
and packers of the harvester. 

PLANT-SU PPORT.-E. C. SHERMAN, Law­
rence, N. Y. The inventor's object i s  to provide 
a p lant-support, easily applied, and arranged 
to securely hold the stems or other parts 'of 
the plant in proper and secure position on 
the stake, wire, or other stmllar fixed support 
without danger of injury to the plant or 
interfering with its natural growth. 

RAKE] ATTACHMENT FOR REAPER S  O R  
MOWERS.-G. HAUENSTEIN, Olds, Iowa. As a 
substitute for a reel upon a reaper or mower, 
the inventor provides a rake whereby the 
grain will be drawn to the cutter-bar and over 
the platform at the rear thereof no matter 
whether the grain Is upright or inclined more 
or less in direction of the ground. Tlie rake 
is supported so that it  will have a rotary 
reciprocating motion over the grain-receiving 
platform and over and in advance of the cutter­
bar. 'l'he rake is  so supported and located that 
It may be driven by the same gearing nsually 
employed to Impart motion t o  the reel. 

DRAFT AND STEERING DEVICE.-H. J. 
EIFLER and G. A. NAUMAN, Oxnard, Cal. The 
design In this case Is to  provide a draft and 
steering mechanism so connected to a plow that 
the plow-beam 'is relieved of all strain except 
a light lateral strain, thus making It more 
durable, and, further, to so arrange the mechan­
Ism that the steering may be accomplished with 
very little manual exertion. 

Dental Apparatu s. 

PNEUMATIC APPARATUS FOR DENTISTS 
O R  PHY SICIANS.-P. H. STEHLEY and J .  H. 
HULINGS, Parsons, W. Va. The improvement 
designed by these inventors consists in a novel 
construction and arrangement of pneumatic 
reservoir for all' In combination with a recepta­
cle for medicaments and various pipe connec­
tions, tubes and nozzles, whereby the apparatus 
is made available for the uses named in a sim­
ple and convenient way. It is applicable for 
use by chemists, embalmers, and others. 

ATTACHMENT FOR DENTAL ENGINES. 
-J. C.  HOLSON, Ord, Neb. In the present 
case the improvement resides in an attachment 
engageable with the barrel of an ordinary den­
tal engine and comprising a nozzle connected 
with the water source and certain means for 
manually controlling the movement of the 
water from the nozzle, so that the dentist 
may turn the water on or off at will by an 
easy operation of the same hand which holds 
the tool. 

Enl!,'l lleerlng Improventent s. 
GAS-ENGINE REVERSING-GEAR.-M. H. 

NEFF, Watertown, N .  Y. The igniter in this 
,reversing-gear on being actuated by an eccen­
tric on the engine-shaft, is moved so that its 
position on the shaft is changed, thus changing 
the moment of action of the igniter so as to 
"catch the engine on the turn," and thus re­
verse its movement. 

PUMP.-A. DELLANNA, Salt Lake City, 
Utah. Mr. Dellanna's invention relate s  to a 
pump, the general characteristic of which 

Scientific American JULY I I , 1903. 

is  one or more cylinders moving on relatively 
stationary pistons and adapted to b e  sub­
merged in a body of water to force a column 
through a discharge-pipe. 

VALVE.-R. A. QUIN, Shamokin, Pa. This 
valve is of that class that requires to be acid­
proof internally ; and the inventor's object is 
to provide a new and improved device which 
is simple and durable in construction and 
completely . acid-proof to permit its use for 
the passage of mine or acid waters, to insure 
long life of the valve, and at the same time 
prevent leaking. 

PUMPING SYSTEM.-J. G. STEINER, Bluff­
ton, Ohio. In this case the improvement per­
tains to a system or apparatus for operating 
pumps and ot]:ler machinery by fluid-pressure, 
the aim being to transmit power from a cen­
tral station to a plurality of pumps situated 
at different points, this power being trans­
mitted by the fluid-pressure referred to. 

HYDRAULIC RAM.-H. CULPAN, Aims, Ore. 
The object of the invention is  the provision of 
a new and improved ram which is simple and 
durable In construction, very effective in oper­
ation, and arranged to produce a greater ratio 
between the head of power-water and the 
head against which water is discharged. 

Hard_are and Tools. 
WIRE-FENCE-BUILDING IMPLEMENT.­

E. F. HALL, Hayes, Texas. The object of the 
inventor is  to provide a novel implement adapt­
ed to take up slack In an unbroken fence-wire, 
dra w together ends of a broken fence-wire, so 
as to permit the ends to be spliced together, 
cut off surplus wire, and pull staples from the 
fence-posts. 

DOOR-LOCK.-C. ASHMUSEN, Kings Park, 
N. Y. The door-lock in this case can be readily 
changed from a spring-lock to a dead-lock, and 
vice versa, is not liable to be opened by un­
authorized persons or unscrewed to give access 
to the mechanism, and is arranged with the 
lock mechanism contained in the door-knob and 
adapted to be unlocked either from the outside 
by a key in the outer door-knob or from the in­
side by a push-button on the inner door-knob. 

SHEEP-SHEARS.-H. BURGON, 136 Oak­
brook road, Sheffield, England. This sheep­
shears improvement relates to hand-operated 
shears whereof the blades are connected by 
shanks or handles to a spring-bow ; and the ob­
ject of the invention is to obtain the desired 
advantages of interchangeability of the blades 
and avoid all torsional weakness of the connec­
tions consequent on the detachability of the 
blades. 

PICK.-J. L. GRIFFIN, Wellsville, Ohio. The 
construction of this pick Is such that the helve 
may be securely fastened therein without being 
weakened, and It  may be readily removed and 
replaced by a new one. This is  done by recess­
ing the pick at Its middle portion an:! provid­
ing a clamping-plate adapted to be fastened over 
the recess, the recess being of dovetail form, 
so that when the helve of corresponding shape 
Is fastened therein the parts cannot become 
separated While the pick Is in use. 

BORING-TOOI,.-C. K. SHEETS and W. L. 
HILL, Montgomery City, Mo. The advantage 
of this tool over similar ones Is that a bung­
hole may be bored In a barrel without liability 
of shavings getting therein. The cutting-lip on 
one blade is a little longer than that on "the 
other blade. When the tool is In use the lip 
on the blade will be the first to cut through the 
barrel, forming a loose plug and arr�ng fur­
ther boring action of the shaving edges. An 
outer annular ledge is left on the plug, aDd 
when the plug Is lifted the advantage �tioned 
above is obtained. 

Heating and L ighting Apparatus. 
CARBURETER.-D. J.  ES SER, Mauch Chunk, 

Pa. The end attained in this inventioll, Is  the 
provision of a new carbureter not liable to get 
out of order, perfectly safe, and_ arranged to 
effectively purify and enrich the gas to Insure 
burning thereof with great economy and with 
a bright and clear light. 

HEATER ATTAC HMENT.-G. LUND, Victo­
ria, Canada. In this gas-stove the object Is  to 
provide a new and improved heater attachment 
for gas heating and cooking stoves arranged to 
carry all obnoxious gases out of a room, and 
at the same time utilize the heat to the fullest 
advantage for heating water and air in the 
room. 

SMELTING-FURNACE.�E. CAMPBELL, Ross­
land, Canada. In Mr. Campbell's apparatus 
the Improvement relates particularly - to the 
water-jacketing construction of the furnace and 
to the novel construction of the receiver, In­
cluding the tapping-jacket and slag-spout. The 
inventor aims to construct the furnace , of 
wrought-iron , replacing all  cast-iron water­
jackets, rings, etc. , with flanged wrought-Iron 
jackets and to avoid seams and rivets where 
molten metal comes in direct contact therewith. 

CUPOLA.-T. HOLLAND, New York, N. Y. 
This invention relates to Improvements in fur­
nace-cupolas for melting metals, the particular 
object of the inventor being to provide a simple 
means for introducing hot-air blasts into the 
cupola to quickly raise and maintain a uni­
form temperature of very high degree. 

WATER-HEATER.-T. E. LEACH, Brooklyn, 
N. Y. The purpose of this Invention Is to pro­
vide a device for heating water In bath-tubs, 
and other receptacles through the medium of 
gas, gasoline, or other vapors and to- so con­
struct the device that It will be quickly and 

conveniently applied and held In position, and 
adjusted to any depth of receptacle. Another 
purpose is to so locate the water-circulating 
tubes that the heat will be circulated around 
and in engagement with them for a ma::imum 
period before escaping. 

Mechanical Devices. 

DEVICE FOR GRINDING BROKEN PAPER. 
-R. DIETRICH, Merseburg, Prussia, Germany. 
Suitable for the perfect combination and grind­
ing of so-called "broken" paper, cellulose, 
ground wood, and similar material for the 
manufacture of paper, this kneading and mixing 
machine Is superior to the devices of this kind 
as heretofore employed, by the chips of the 
paper being caught and pulled into the device 
with reliability, so tha't an abundance of good 
and uniform pulp can be obtained In a short 
time ready to go on the paper-machine. 

COTTON-CLEANER.-E. 'R HAM , Jennings, 
Oklahoma Tel'. The contrivance invented by 
Mr. Ham relates to an improvement in cotton­
cleaners and consists of novel construction and 
combination of parts of which the object In 
view is the production of a cheap, simple, dur­
able and efficient cleaner that may be used 
either In connection with an unloader or with 
the gin-house suction. 

OVERFLOW-ALARM.-G. H. ROWLAND, New 
York, N. Y. The Invention in this case refers 
to over-flow alarms, the same being adapted 
for use in refrigerator-pans to automatically in­
dicate the accumulation of water therein up to 
a certain level and to notify a housekeeper 
that the pan requires attention, thus preventing 
the overflow of water and damage to carpets, 
etc. It  may be used in any kind of a receptacle 
to Indicate the rise of liquid to a predeter· 
mined level. 

GLASS-MOLDING MACHINE.-S. KRIBS, 
New York, N. Y. A leading feature of this ma­
chine Is the construction which enables a Couble 
insulator to be formed, that is, an insulator 
carrying two wires so formed that a reentrant 
cavity lies between the two wires, to prevent 
short circuiting the wires from sleet or rain. 
Another feature lies In handling a core used 
to mold threads on the interior of the insulator, 
in such a manner as to prevent stripping the 
threads. Another feature lies in the arrange­
ment of a plurality of molds and an equal num­
ber of plungers ·  so that they all  work successive' 
ly, gi ving time to cool the parts. 

ME'l'AL-SHEARS.-T. F. LIPPENGOOD, Lib­
ertyville, Iowa. The object in view in this 
invention is to provide a simple and convenient 
metal-shears adapted to be used either by hand 
or by power and which may be easily changed 
from right to left hand cutting, and which 
by having two _cutting edges for the movable 
blade shall be capable of running for a long 
time without regrinding. 

GRAIN-ELEVATOR.-C. R. BENEDICT, Lid­
gerwood, N .  D. The class of grain-elevators 
to which the improvement in this Invention 
has reference .Is that having an endl�ss chain 
of buckets, the object being to provide a simple 
means for automatically cutting off the supply 
of grain after a certain amount shall have 
passed Into the elevator, and thus prevent 
choking of the buckets while running at full 
speed. 

C OTTON-G IN.-J. BRANDON, New York, N. 
Y. The inventor claims as his object in this 
improvement a new . and perfected cotton-gin 
for readily ginning cotton, the mechanism as­
suring a uniform pull or tension upon the 
cotton fibers throughout their entire length, 
thus preventing kinking, and thus entirely 
diminishing the poss·.bility of injuring the 
staple by adhes;')n. 

a crank-shaft carrying a pitman which hang. 
from the crank-shaft and is of rectangular form, 
the lower portion being in the form of a hori­
zontal bar which coacts with a toggle, so that 
as the pitman Is raised and lowered the toggle 
is actuated to Impart the necessary movement 
to the movable jaw. A bearing block for the 
shaft on which the movable jaw is mounted 
enables the shaft to be adjusted toward and 
from the stationary jaw at will, thus to regu­
late the degree to which stone is to be crushed. 

Medical ' Devlt,es. 
SYRING E.-F. M. BAKER, Fond du Lac, Wis. 

The prime object of this invention is  to so con­
struct the syringe that the proper surgical 
cleanliness will be insured, thus avoiding all 
possibili ty of the presence of poisonous foreign 
matter. This device will be constructed and as­
sembled In the laboratory and placed in a ster­
ilized package, where it Is kept until used. 
When taken from the package, the needle should 
be inserted under the skin, and the two friable 
portions of the receiver fractured, after which 
upon operating the bulb the liquid may be 
ejected without being exposed to the air or be­
ing brought into contact with operating fingers. 

Musical I nstruntents. 
STRINGEJD MUSICAL I NSTRUMENTS.­

H. STElENBOCK, New York, N.  Y. Following on 
a former patent granted to this inventor relat­
ing to zithers and like instruments, the present 
invention has for its aim the provision of a 
stringed musical instrument arranged to allow 
hammers to strike the strings from underneath 
with any desired force and without danger of 
dislocating the strings and without causing the 
Instrument to get easily out of tune. 

MUSICAL INSTRUMENT.-J. CONNERY, 
Corning, N.  Y. The arrangement of this simply 
and durably constructed instrument enables a 
player to sound the strings or other sounding 
devices in a very simple and effective manner 
on the performer actuating the corresponding 
keys of a keyboard. 'l'he driver-wheel may if 
desired be driven by mechanical or other means. 

Kan_ay Intprovelltents. 
SAND-GUARD FOR RAILROAD-TRACKS. 

-J. P. NEWELL, Portland, Ore. Stated broad­
ly, this improvement consists in a novel guard 
fence or wall intended to be set at an angle 
with the prevai ling winds aild between the 
track and the approaching sand drifts, adapted 
to catch the wind and turn it  downward wltb 
added force to divert the moving sand, which, 
with the diverted wind, will be carried along. 
in a direction parallel with the guard front 
and deposited where further drifting can do 
no harm. The action is the same with drifting 
snow. 

COMBINED TRACK-SWITCH AND BLOCK­
SIGNAL.-H. HOLLIS, Wilmington, Del. This 
is an Invention which pertains to track-switch 
mechanism together with block-signals to be 
used in connection therewith. It can be used 
in a great variety of relations, but Is particu­
larly applicable for service in street-car sys­
tems In cities in which a single track is used, 
when cars passing in opposite directions cause 
loss of time at points from which the track 
is visible for only a short distance. 

RAILWAY CONSTRUCTION.-P. DUNWALD, 
Rio, N. Y. The aim of this invention, which 
refers to passenger transportation Is to pro­
vide a new and improved railway construction 
which Is simple and du rable and more espe­
cially designed for conveniently and quickly 
transporting persons up and down streets In 
cities and other places. 

SAW-SEJTTING MACHINE.-B. F. BRILEY, Vehicles and Their Accessories. 
Bluff City, Kan. The intention in this case DUMPING-WAGON.-V. BROWN, Watrous, 

is to provide a saw-setting machine, very ef- New Mex. Mr. Brown is the inventor of an im­
fective in operation, and arranged to periodl- proved dumping wagon the body of which Is 
cally feed a saw-blade forward the distance be- adapted to be tilted to one side when dumping. 
tween three teeth to bring a tooth in position When the body is thus tilted a simple means 
for a setting hammer to strike 'the tooth and is automatically actuated to lift ·up the lower 
accuraely set It to any degree; accurding to side-board of the body, permitting, the contents 
the fineness or coarseness of the saw. to fall  out. 

DREDGER.-F. W. THUNEN and L. L. CHE- SHI FTING-RAI L FASTENE R  FOR VE-
SHIRE, Oroville, Cal. This type of dredger Is H ICLE-TOPS.-F. H. DELKER, Henderson, Ky. 
useful fOJ mining operations. The inventors Provision Is made by thIs invention for the 
have particularly I,, ' view the provision of quick reliable connection Of the shifting raU: 
cutting or digging mechanism for the dredger, of a vehicle-top with the seat-irons or braces 
which shall be so constructed that stones and that are fixtures on the side and backboards 
the like will be prevented from entering the of the vehicle-seat, and likewise the conve- ·  
space between the teeth or body of the digger nient and speedy removal of the vehicle-top 
and the side of the support upon which the from the seat, as occasion may require. 
diggers are mounted, thus obviating the possi- FI FTH-WH IDEL.-J. BURNS, Brooklyn, N. 
bllIty of breaking or damagmg the cutting-teeth Y. The design in this case i s  to construct a 
of the diggers; Means

' are provided for re- new and improved fifth wheel which will not 
moving worn-out teeth., and substituting new only reduce the friction attending tbe move­
ones. ment of the parts, but will also provide a 

, CASH-�lllGlSl'rlllR>,C'--JoHANt'I q; ,vAHJE�, l"ol:ew device which ' 'may be , kept cle.an� and w,(jl�b 
York; N. Y. This '�itcb,jJ;l,e can be qulekly op- will avoid the unsightly 'appearaIice ()I\mmoI' tQ 
erated and a check " ��d. duplicate check be fifth-wheels of the usual constr_uction. ' 

. 

obtained. The check '''iir<jper Is automatically AXLE.-E. A. JUDD, Olean, N. Y.  The in­
delivered from the device while the duplicate vention relates to thimble-skein axles used on 
check will remain locked in the machine to farm and lumber wagons ; and the object Is to 
be examined whenever opened. Amounts indi- provide a new and improved axle which Is 
cated can be read at the front and at the back simple and durable in construction, exceedingly 
of the machine ; and means are provided to strong, and arranged to resist the tendency 
detect any omission to ring up a sale and to to spring under a heavy load. 
identify the salesman ; also means to produce Anoth,�r Invention r elating to thimble-skein 
display matter on the check delivered, which axles such as described above has just been pat­
check is evlde�ce of a sale recorded and as a ented by Mr. Judd, and its purpose Is to pro­
protection agamst an overcharge. vide a new and improved axle which Is cheap to 

STONE-BREAKER.-E. DEANE, New York, manufacture, and arranged to obviate the use 
N . . .  Y. The improvements in this case reside I of special fastening devices for securing the 
esp,e�lallY In the means for Imparting move- reinforce bar In · posltlon In the axle-tree and 
ment to a movable ;Jaw ; and they conSist In thimble. 
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WHEEL-FASTENER AND AXLE-PRO-

TECTOR.-G. WOOD, Ballard. Wash. The pur­
pose of this contrivance is to provide a con­
struction whereby to quickly p lace and hold 
a wheel-hub upon an axle spindle without the 
use of a nut. the wheel being fastened from 
the rear Instead of from the front. and to 
provide perfect protection for the end of the 
axle against sand. dust. etc. ' Means are sup­
p lied for bringing the front projection of the 
hub practically within the plane of the dish 
of a wheel. 

of metal. whose hold on the wood Is deter­
mined by the Impulse to expand. which it re­
ceives from the Inserted screw or bolt. 

SHADE-HANGER.-W. DISNEY, Cincinnati. 
Ohio. The Improvement in this patent relates 
to shade-hangers for windows. the inventor's 
object being more particularly to produce an 
adjustable hanger and to prevent the free 
ends thereof from wearing upon the woodwork 
of the window. In this shade the usual sup­
port is not needed. the pressure of a cord be­
Ing all the support required. 

BUCKSAW.-C. T. REDFIELD, Glenhaven. N. 
.Mlscellancous. Y. Mr. Redfield In this device has made an 

BAKER'S OVEN.-G. H. MCCAUSLAND, 
improvement In buck-saws ; and It consists in 

Philadelphia. Pa. In this case the object in a novel construction . and combination of parts 

view is  the provision of means by which the whereby the saw-frame can be strongly braced 

oven-door may be quickly opened to introduce so that It cannot rack on the joints. will al­

or remove loaves or the like into or from the ways remain in perfect allnement. and will  be 

oven-chamber. the door being closed In a similar rigid In use without any danger of breaking. 

manner In order to confine the heat in the PHOTOGRAPH I C  MOUNTING - ROLLER. 
chamber. the whole operation being done with J. H. HAMPP, New York. N. Y. One object 

less time. labor. and loSs of heat than 1:)y the In this case Is the provision of means for im­

common method. which requires the door to be parting a traveling motion to a pressure-roller. 

operated by hand. so as  to make it  traverse the work on a bed 

BARREL-HEAD FASTENER.-H. H. KROM- of the ·apparatus. the mechanism being auto­

BERG. New York. N.  Y. The purpose of this In- reversible and arranged to clear the driving 

vention is to provide a device adapted to receive and Idler pinions of the sprocket-gear-drlvlng 

the chime or end sections . of staves and In mech�nlsm. Another Is to provide means for 

which the customary head may be readily laid raising the roller with relation to the bed 

and fastened. and. further. to so construct the in order that the work may be placed in posl­

device that any person of ordinary intelligence tlon beneath the roller. certain of the roIler­

may place a head In position and remove it operating devices being arranged to permit of 

without Injury to the contents of the barrel no its adjustment by the lifting devices. 

matter how fragile. The device permits the UNI VERSAL FRACTION RULE O R  SCALE. 

heads to sustain great weight without sagging W. F. LEAVELL, Castlerock. Wash. This In­
and adds materially to the barrel's strength. vention has for its object the provision of a 

BREW IN G.-H . A. HOBSON. 54 Church road. device by means of which all the fractions 

Acton. London. England. Mr. Hobson previously of an inch not usuaUy found on an ordinary 

Invented a method of brewing In which a hopped 
rule may be readily obtained. while at the 

wort was produced by first making an infusion same time the ordinary linear scale-measure 

of hops. then running it  00'. and after fixing the may be used on the same Inst't"ument. 

tannic acid extracted .from the . hops mashing DRAWING-FRAME.�L. J. WRIGLEY, Law­
malt in the hop decoction as the mashing liquor. , rence. Mj,lss. The present Improvement has 
In the present Invention the especial object Is ' reference to drawing-frames for drawing fiber 
to eO'ect an economy In working such process by . in the several processes in textlle-mlIIs.  the 

extracting to the utmost extent the useful prop-�bject being to provide m. eans In lieu of the 

ertles retained by the materials treated and usual weights; springs. or levers for holdmg 

making them available In the production of the down rolls and also to furnish means for auto­

wort. 
. matically releasing pressure should the sliver 

MILK HEATER O R  COOLER.-A. JENSEN. 
lap around the drawing-rolls or other ob­

Topeka. Kan. This device provides means for 
_�ruction occur In the fiber. 

heating. cooling. deodorizing. and aerating milk , N UT-LOCK.-H. A. HOUSE, Aspen. Col. The 
and other liquids. When milk is to be heated ' improvement made by this Inventor consistll 

steam is introduced which sets up circulating i of 8/il"tain novel features of construction which 
currents and gradually heats the liquid flowing ' provide a simple. cheap. and efficient locking 
in a thin fllm over the outer surface of a coni- device for nuts. which wlli eO'ectually p revent 
cal wall. If to be cooled. a stream of cold retrograde movement thereof and which will  
water is  Introduced from the bottom of the permit the nut to be readily applied or re­

conical pan and absorbs the heat of the milk. ' moved. 
CHECK-HOOK.-J. H. ALLISON. New Vienna. APPARATUS FOR HEATING FLUIDS OR 

Ohio. This check-hook i s  so constructed that FLU I D  MIXTURE S.-F. S. CHAPMAN, Ken­
when a rein Is held in by the hook It cannot be ton. Ohio. This apparatus comprehends a 
displaced. but the rein may be readily pair of electrodes Incased fn a non-electric 
dropped forward after being separated from the conducting-body. with their opposing faces sep­
hook a sufficient distance to allow the animal arated to form a passage-way for the fluid. 
freedom to drink and move his head to and and a metallic casing which serves as a solid 
from his sides. and then by one move- exterior for holding the electrodes and tJaeir 
ment of the hand the check-rein may be again surrounding non-electric body intact during the 
carried to checking position on the hook. handling of the complete device. and which 

COOLER.-C. F. CONOVER. New York. N.  Y. 
also serves as . a convenient m�ans for joining 

This cooler Is designed for cooling distilled 
with the fauc�t of ordinary house-service pipes. 

aerated mineral waters and liquids usually con- . MANUFACTURE OF TABLE KNIVElS. 
tained In a large receptacle adapted to be sup- FORKS. O R  SIMILAR ARTICLES.-H. 
ported on the cooler and tilted to allow empty- JOEST, Hanover. Germany. The intention In 
Ing of all its contents and to permit quick con- this case Is to connect a tang throughout its 
nection between the receptacle and the cooler length. or nearly so. with a handle and at the 
proper to Insure a flow from the receptacle ; same time anchor It In the handle. so as t� 
through the cooler whenever a discharge-faucet ' protect both tang and handle against the l'n­
Is opened. I trance of liquid and render them immune to 

SKIRT-HOLDER.-S. D. ENGLE. Haz leton. the eO'ects of acid liquids or  vapors. This Is 
Pa. Mr. Engle has In view the provision of a ' attained by castlnog around the tang of a knife 
simple article for holding women's skirts from or fork In a mold an alloy of aluminium and 
dragging. thus relieving the user of the labor magnesium. This adheres closely to Iron or 
of holding up the skirt by hand. It may be steel.  behaving toward the latter like a solder. 
used with any kind of a skirt made of thick so that the tang becomes a part of the handle. 
or thin fabrics and it Is operated by fr�ctional INK-REDUCER AND PROCESS OF MAK­
engagement of its parts with the dress fabrics. ING SAMEl.-F. FISHER, Brooklyn. N. Y. By 
so as to overcome any liability of injury thereto. means of this reducer printers' ink is softened 

HYGROMETER.-J. H . GERRER. E lreno. and caused to properly adhere to paper. thiws 
Oklahoma Ter. This device Is  of that character preventing the liquid from peeling 00'. The re­
which employs signal-flags and a dial and Indi- ducer also prevents the ink from being 00'­
cator-hand in connection with a twisted strip set from the paper. that is. It prevents the 
or string having one end free and the other application of excessive quantities. Owing 
fixed against movement. The strip or string to this. and to the ink treated with the re­
must be formed of material that will expand or ducer. drying very rapidly. fresh-printed sheets 
contract to atmospheric conditions. thereby placed one upon the other will not adhere nor 
twisting or  untwisting its free end. to which will a lower sheet transmit its Impression to 
end the flag-support and the indicator-hand Is the back of an upper sheet. 
secured. 

A WNING.-H. C. MARCUS. Bohemia. Ore. 
Comppised In this awning for tunnels Is a col­
lapsible frame .formed of spring . material. so 
that It may be arched upward and one side 
edge engaged with the side of a tunnel and the 
other side engaged either with the opposite side 
of the tunnel or with an extensible Bupporting­
bar. the awning forming an eO'ective covering 
for workmen and shedding water to the very 
sides of the tunnel. 

MEANS FOR FIXING BOLTS. SCRElWS. 
OR SIMILAR ARTICLES IN SOFT SUB­
STANCES. SUCH AS WOOD.-J. V. E. THIOL­
LIM, 58 Rue de Lourmel. Paris. France. The 
system invented by Mr. ThioIIler consists in 
placing between bolts and the sides of a hole 
in a piece of wood with which the bolt is  to be 
engaged a metal protection consisting of a band 
or rod of metal wound Into a coil. The chair 

TOY.-O. F. HALE. Pocahontas. Iowa. The 
invention in this case re�des in a novel man­
ner of sustaining a clown in an upright posi­
tion. and in the peculiar arrangement of those 
parts In connection with a spring-board on 
which the clown stands and which Is vibrated 
to produce the desired movements of the clown 
or other performer. 

H OSE-COUPLING.-E. J. PACE, Salem. 
Ohio. The object of this invention is to 
provide a coupling for water. steam. or air 
conducting hose which has novel duplicate con­
necUng sections. is  very simp le. easy to con­
ned and (ietacli. is  reliable in service. and Is 
light. durable. and of shapely design. and has 
no projections from its general surface. 

COMBINED CANE AND CHAIR.-R. C. 
DULIN, McKeesport. Pa. This combined cane 
and chair consists of a simple, strong. and 
cheap arUcle In which the parts fold com­

bolt or screw is  thus enveloped throughout Its pactly in order to faci litate transportation or 
length. or almost so. by tbe coil. Under thes" handling. the seat being easily unfoldable for 
conditions It Is no longer the bolt or  screw I use to aft'ord support for the person. The 
whleh Is In contact with the wood, '!lut the coli constructlQn admits of the use of two seats In 

connection with a single staO'. The article 
is equipped with means for the attachment of 
an umbrella. 

TOY BOAT.-A. M. ROYSE, Winchendon. 
Mass. In this toy the purpose is to so con­
struct the metal hull of a keel boat that when 
the boat is not in water or when it Is packed. 
the keel can be folded. thus facilitating pack­
Ing and carriage. and to reach such a result 
in a simple. practical manner. and so that 
when the keel parts are in position for use. 
the keel will be as rigid as if made of one 
piece. 

REVERSIBLE SMOKE-STACK.-S. T. WAL­
TON, New York. N. Y. The smoke-stack is sO' 
constructed. that It may be turned end for 
end. whereby to readily clean the stack. the 
stack remaining upon its pivots. and to pro­
vide means for securing the stack to its base. 
whichever end is  uPPQrmost. by means of a 
slip collar and guys. It is made to be readily 
reversible and conveniently secured in proper 
position. 

In any manner. The purpose 1& to lodge the 
thimbles upon bosses ; but the operator may 
vary the game by trying to lodge one of the 
thlmJ>les upon a particular boss. 01' to lodge 
both upon the bosses. 

_ . --

FOLDABLE PAPER BOX.-H. LowY, New 
York. N. Y. The Inventor' s  object in vlllW in 
this improvement Is to rapidly and economically 
produce a box-blank which is of such form that 
i t  can be bent or folded easily to complete the 
box and have Its parts so arranged and inter­
locked that the use of paste or other mUCilagin­
ous material is obviated. The box-blank can be 
stamped or cut without waste of the paper­
stO/o!k. and the box resulting from the bending 
of __ the blank Is held together by the engagement 
and Interlocking of its parts. 

NQII'E.-Copies of any of these patents will he 

ft1rnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title O'f 
the invention. and date of this paper_ 

MEANS FOR REPAIRING BOOTS AND Buslntss and Ptrsonal Wants. 
SHOE S.-G. W. CASE and D. L. SWINTON, JR., 
Port Jervis. N. Y. The intention of the in-
ventors is to provide an apparatus by which �EAD .THI!,! . COLUMN .CAREFULLY.-You 
a new rubber sole may be expeditiously ap- WIll lind mqUlnes for certam classes of articles 
plied to the upper of a boot or shoe or a r-ub-

numbered in consecutive order. If you manu-
facture these goods write us at once and we wlll 

ber patch may be vulcanized on a worn boot !*lnd you the name and address of the party desir­
or shoe at the heel or sole thereof. the new mg the mformatlon. In every C'ase it is nece ... 

sole applied by their apparatus having a sur-
sary to give the nUJDbar of" the inquiry, 

face. whereby repail"l! may be eO'ected and the I _____________ lB_U_N_N __ & __ C_O_'_ 
Marine Iron Works. ChlCal(o. CatalolNe free. 

In�n
o�

u
JN:d �iYk. 

431i3.-E·or parties to' do lithograph. 

owner saved the eXllense of buying new ar­
ticles. The inventors also provide a mold hav­
ing a pattern-surface to give the corrugated 
face to the bottom of the new r�ber sole. 

BUILDING BLOCKS.-W. D. 
AUTOs.-Duryea Power Co., Reading. P .... 

KILBOURN, Ingnlry 1'\0. 431i4.-For mlUlufactum of metal 
Pueblo. Col. The object of this tnvention dlapliragms. . 
i s' to provide a series of blocks of various 
shapes by means of which a great variety of 
structural devices in miniature may be built 
uP. thus not merely providing amusement as 
a toy. but serving to develop the mechanical 
ideas of a child or person. 

C LUTCH .-M. McHALE, Phrenix. and J. 
TRAINNER, Eholt. Canada. The invention in 
the p resent case has reference to new Im­
provements in clutches. the object in view 
of the inventors being to provide a clutch of. 
Simple construction and adapted for use for 
various purposes-such. for :itistance. as a 
dril l-chuck or for locking together two mem­
bers of a tripod-leg. 

GLOVE.-A. G. H OEGREN, Chicago. I l l .  This 
glove invention hIlS for an object. among others. 
tQ provide an Improvement in the Clit of . the 
inside portion of the palm and fingers of the 
glove whereby to secure a considerable width 
in the inner sections of the finger pieces of the 
glove. 

HARNESS-LOOP.-J. H. R. HAUCK and J.  L. 
WARDEN. Pleasanthlll.  Mo. In this case the 
invention relates to harness-loops formed of 
metal ; and it consists of a peculiar loop of 
that character involving novel and improved 
securing means. The loop is adapted to be 
applied to any strap or portion of harness 
with less liability of severing the stitches than 
with any similar loop known to the inven­
tors. 

APPARATU S  FOR CONTINUOUS FRAC­
TIONAL DISTILLATION OF PETROLEVM.­
W. D. P'ERKI�S, 011 City. Pa. Mr. Perkins. in 
this case. provides an apparatus by which the 
fractional disti l lation of petroleum or similar 
liquids is  eO'ected continuously and rapidly. so 
'that several distinct products are obtained. the 
same diO'erlng in specific gravity and other 
qualities. The whole operation is  practically 
effected automatically. It being only necessary 
to supply gas. water. and steam In a certain 
manner. 

SUSPENDER-BEL'I'.-L. RIllITER, New York. 
N. Y . This contrivance is an improvement in 
those devices which serve as combined sus­
penders and belts. the devices being readily 
convertible from one of the articles to the 
other. The construction provides for neatness 
and eO'ectiveness ; this is particularly so in 
the case of the belt. since when adjusted as a 
belt ,the article does not appear to be anything 
mo* than such. 

HAIR-CRIMPER.-MARGUERITE I. CONNELL . 
New York. N. Y. The purpose in this case Is 
to provide a curler having a pliable body made 
of soft rubber-for example. in spiral form­
and an elastic retaining device in the form of 
a tie or an equivalent device capable of extend­

Murllan Elmery wheels. Box 517, Btroudsbul"ll. Pr .. 
it��':,�rl�C�� ��..?Ii.-For makers of coll spl'lngS of 

.. 17.· S." Metal Polish. Indianapolis. Samples free.' 
Inqu,ry 1'\ 0 .  43Iifi.-For manufacturers of hollow lamp wlcklng. or for a knitting faotory. . . 
For bridge erecting: engines. J .  S. Mundy. New .... k. N. J. 
I n qnlry N o .  43�' .-FOl" a machine for cutting . .  tobacco into proper shapes for making cigarettes. 
Hlowers and exhauster;. Exeter Machine Works. 

Exeter, N. H. 
Inquiry No. 43IiS.-For parties to manufactnre a 

����t':cfrnV���iO�]8�neumattp handle bar grip ; botb 

For sale, lease. ur on royalty. Puzzle (or game) pat­
ented. Address E. M . •  Bux ;73. New York. 

Inqniry No. 43119. -FOl' a machine to make stare}" 
froIn sweet potatoes, . 

MechQl1lics' 'l'ouls and materials. Net price catalol(08. 
Geo. S. Comstock, Mechanicsburg. Pa. 

pet:..?g:Jlu:"�. 43611 .-For machinery for
. 
makiq 

Sawmill machinery and uutfits manufactured by the 
LlUle Mfg. Co • •  Box 13, Montpelter, vt. 

bJ:'n?,�rl���iIt�.
61 .-Fur manufacturers of straw 

Let me sell yuur patent. I have buye�s walt\JlR. 
Charles A. SC'1tt, Granite BUilding, Ruchester. N. Y. 

Inqllh·y No. 4362.-For makers of machines for 
gnmwlnil labeis. 

Automobiles built to drawlnllB and speclaJ work done 
promptly. The Garvin Machine Co., 149 V .... ick. cOr. 
Sprlnll Streets. New York. 

Inquirv N o .  4363.-For a table with top laJd off 
l� 3�::�0���h ways on which to' cut gl..,s square IUld 

Crude 011 burners for heating and cooking. Simple, 
emment IUld cheap. Fully guaranteed. C. F. Jenkins 
Co • • 1103 Harvard Street. Washington, D. C. 

ca��X::�Y No. 4364.-E"or manufacturers of goat 

The largest manufacturer In the world of merry;ro­
rounds, shooting galleries and hand orll8DS. For prices 
and terms write to C. W. Parker, Abilene. Kan. 

pJr
n
lg�� No. 4361i.-Eor makers of petroleum va-

The celebrated " Bornsby-Akroyd " Patent Safetj OU 
Enlline Is built by the De La Vergue Refrigerating Ma­
chine ComplUlY. FQot of E88t 138th Street. New York. 

Inquiry N o. 4366.-Fur manufacturers of or 
dealers in ta�ller8' or curriers' tools. 

Contract manu facturers of hardware specialties, ma­
chinery, stampings, dies. tools. etc. Excellent market­
inll connections. Edmonds-Metzel Mfg. Co .• Chicago. 

I n q n h·y No. 4aU,.-For machmery fur prlntiq 
advertts1ng 011 lead pencils. " 

The best buok for electricians and beginners In elec­
tricity Is . . ExperimentaJ 8cleme." by Geo. M. Hopkins. 
By mall, $5. Munn &; Co., publlshen. 381 Broadway, N. Y. 

I n quiry No. 436S.-For manufacturers of motor 
cycles or gasoline engines t or bicycles. 

W ANTED.-PIIUlS and speCIfications for bulldinll a 21-
inch �nl(ine lathe. Liberal pay for modern and np-to� 
date Ideas on such a machine. Address A. L., Box 'l'i8. 
New York. 

ing practically from one end of the body to the tel:p����'\.n�::'u!��r�-;;:���p
m
p1���s of telegraph and 

other for the purpose of retaining the hair In 
position upon the body of the curIer. the hair 
being wound on the body to impart a wave to 
the hair when the device Is  removed. This 
device for curling or waving the hair is  used 

ManufactUrers of patent articles. dies. metal stamp. 
ing. screw machine work. hardware specialties, machin­
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, ChicBllO. 

without heating and wlII not cause discomfort ' lIe��.!'t��. 
No. 43'O.-f·or makers of soda watar 

during repose. 
FEEDER FOR FOUI'!TAIN PENS.�J. 

W ANTED.-To lense two 40 to 60 tun six wheel; Or 
elllht wheel or ten wheel. or MOllul locomotives. Send 
general di�ensions and report on �ndltions wttfi "'pro.:. 
position. Georgia Iron and Coal cOmpany, !:� . 

Chattanooga� Ti:mn;'.� 
, I n q n l ry N o .  43, t . -For mlUlufacturers of· lIexible 
shafts. • 

PI'"" Send for new and complete catalogue of Scientiilc 
and other Bouks for sale by Munn &; Co., 381 Broadway. 
New Yurko ' Free on applicatiun. ; . ; 

WEEKS, Brooklyn. N. Y. · · provided in thIs in­
vention Is a reliable feeder

' 
for pens adapted to 

any barrel and so constructed that it may be 
used in connection with any style of pen. the 
pen constituting a valve for the outlet of the 
feeder. normally concealing the outlet. but 
automatically opening it  to supply hik the 
moment the pen is brought into action and 
enabling the pen to be carried point down with- I n q lliry No. 4372.-For makers of fancy woods 

for inJayinJ{ purposes. " 
out danger of leakage. and kept: constantly 
moist with ink. in condition for instant use. m!�I':.,:i��c�:;'et373.-For mlUlufaCtnrers of paper· 

TH IMBLE PUZZLE.-B. SCHIERHOIl'ST, New Inqnl�y No. 4374.-Fur a complete ontfit for an 
York. N. Y. .In the operation of this · puzzle. electric hllht plant, also one for soda water works. 

a person removes a cover amI. holding ttie 'iie-: i.::s�:.ir,. No. 4371i.-For makers of _ p � r t a b l e '  
vice by �ns of the base tilts · the box from' -. ' _ , . -' 
side to side, so as to roli the thimbles around I Ia�p��A;���·b�J:!kel'c?r makers of carDOna tor arQ 
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���======�==========�============�====�� te��qlliry No. 4377 .-For makers of die stock out- even for a short distance, under a mile, will ( 9075 )  J. W. H. says : Will you kindly I tried putting the picture on ut' " water, think-

be best done with a coil giving at least an l b ' Inqoiry N o. 437S.-For manufacturers of nuts, inch spark. 3. I passed a current from ten 
tell me how to rid a house of cockroaches ? A. ng y thIS means to keep" f '  �Ir from getting 

sborL threaded bolts. etc., in large quantities. Some years ago we had a cockroach powder , between the picture and L Jlass. A. Accord-Inquiry No. 4379.-For machines for «I'inding 
O. K. dry cells over the coherer tube, but analyzed and found It to consist of p owdered Ing to the Werkstatt, Cl� the inner hollow 

sawdu. t and sbavipgs into an impalpable powder. could not get the bell to ring (a  small door borax 90 per cent ; corn ' starch 10 per cent, side .of the glass thorough1y,  pour on gelatine 

Simplicity and efficiency are the essential 
requisites of a mechanism intended for gen­
eral use. This is especially true of type­
writers which, np to the present time, have 
been extremely complicated and expensive. 

pell ) except I brought both wires together. and a little coloring matter. We think this dissolved in boiling water, lay the picture on The tube was a small glass tube 1 'h  Inches will answer your purpose. and pour on gelatine again, so that everything 
long, two copper wires and some nickel and swims. Then neatly rem ove what is super-
silver filings. A. Ten or a hundred dry cells ( 9076 ) G. B. asks : 1. I have read fluous, so that no . blisters result, and allow to 

The well known American Typewriter 
Company, of 267 Broadway, have perfected 
the simplest possible form of a type- bar. 
.The key is on one end and type on the other 
end of one steel bar 
whlch ...... the� !oW 
p!ace of �we�ty ",,, ... __ 
Pleces ordmarlly 

will not give any current across a piece of that the earth has eleven motions. Please ex- dry. The following recipe is said to be still 
glass. 4. What size spark and what would be plain them. A. We have never seen the state- better : Gelatine, 16 parts ( weight ) ; glycerine, 
the cost of a coil which would enable me to ment that the earth has eleven motions, and 1 part ( weight ) ; water, 32 parts ( weight) ; '  
send a message a mile ? Please give the cannot explain them. It has more than eleven methylic alcohol, 12 parts ( weight ) .  The mix­
amount of wire to make an induction coil motions. It rotates upon its axis, causing day ture is prepared by causing the . gelatine to swell 
which would give a 2-inch spark, and any and night. It moves around the sun, catlsing in water, then dissolving it with the use . of 
other useful hinw regarding its construction the year. It goes with the sun in space. Of moderate heat, adding the glycerine, stirring 
will be anxiously looked for. A. For a 2-inch this and all other motions' of the earth we are thoroughly, and pouring the whole in a thin 
spark the dimensions should be as follows : not conscious. It is moved by the attraction stream into the alcohol. 

used and savell ful-
ly 1,200 parts. This 
greatly decreases the weight, cost and lia­
bility to get out of order. 

Type-baTS have a ba.ll and socket joint, 
and the lightest touch at the key end gives 
a powerful blow at the type end. 

In other respects the American is exactly 
like the $100 machines having ball-bearing 
carriage, wheel escapement, universal key­
board, highest speed and manifolding 
power. 

Core, 9 inches long and 1 inch in diameter, of the moon to and fro each month, some thous­
No. 22 soft iron wire ; primary coil, No. 14 and miles or more. It Is moved to a ltss de­
magnet wire, two layers on the core ; second- gree by each ' of the .other large planets, seven 
ary, No. 36 silk-covered magnet wire, 2 'h  in number. This would make eleven motions, 
pounds ;· condenser, 60 sheets of tinfoil, 6 x 6 but there are others. It has recently been 
inches. The paper sheet, 7 x 8 'h  inches. For found that the earth shifts a little, so that the 
the construction of such a coil a book like north pole of the earth seems to describe a path 
Norrie's "Induction Coils" is almost indlspens- In the earth. The axis is not always in the 
able. same place. In addition we have the familiar 

Sevel'al thousand of these machines have 
been sold in the past three years and the 
Company has exceptional facilities for man­ufacturing on a large scale. 

� JlT t n I I  � . -� � #=!�O e s  I _.-- '='' \, andQuerzes. 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This i8 for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number ot question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
ti8ed in our columns will be turnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements reterred to may be 
had at the office, Price 10 cents each. 

Boob reterred to promptly supplied on receipt of 
price. 

. 
Kinerals sent for examination should be distinctly 

marked or labeled. 

( 9067 ) C. N. writes : It has been as-
serted recently in a photo-magazine that the 
beam of light entering the lens of a camera 
during the exposure of a plate for 1-1000 of 
a second Is 185 miles long. ( 1-1000 part of 
the velocity of light taken at 185,000 miles 
per second. )  It is stated i n  support o f  the 
allegation that the light entering the lens dur­
ing an exposure has "its origin in the sun, 
and the beam, or rather the multiplicity of 
rays, hit the object, are reflected therefrom, 
and ultimately reach the plate. Without con­
testing the explanation of the action of light, 
is the explanation a sound argument that the 
length of the beam is  185 miles ? If not, is 
the length merely the distance of the object­
say 50 feet from the camera ? A. The state­
ment as quoted from the journal is quite cor­
rect, As much light strikes the plates as light 
travels in the time of exposure. A second ex­
posure, and 185,000 miles of light waves strike 
the plate. The light does not stand still be­
tween a plate and an object 50 feet away. It 
comes from the object all the time. It moves 
as fast from the object to the caIl)era as It 
does anywhere in the air. And the action of 
the light is cumUlative upon the plate ; 185 
miles of waves beat against the plate and af­
fect It 1-1000 as much as 185;000 miles of 
waves would do. 

( 9068 ) H. L. F. says :. Can a loco-

( 9070 )  A. N. asks : 1. How can I make 
a wireless telegraph ? A. The set of wireless 
telegraph apparatus which is best adapted to 
be made by an amateur is described in the 
SCIENTIFIC AMERICAN, September 14, 1901. 2. 
I have 2'h pounds of No. 31 B.  W. G. double­
cotton-covered copper wire. Now I want to 
know how to use this wire to the best advan­
tage in making an induction coil, not making 
it ( the coi l )  any longer than possible. How 
much: wire must I use in the primary coil, and 
size ? Is paraffine wax as good to iIisula te the 
layers as shellac ? Can oiled paper be used on 
a small colI of about 'A Inch ? In making a 
coil, Is It best to have the coil long and thin 
or short and thick ? A. A wire as large as 
No. 31 Is not to be advised for making an In­
duction coil. It will,  however, give some 
spark, but not as long as No. 36 wire would 
give. The data for a coil are fully given with 
mode of construction and figures and dimen­
sion s  of all parts in Norrie'S "Induction Coils," 
which we can send for $1 by mail. If you 
buy the book, you will find all the question� 
you have asked explained, and more which you 
will soon be desirous of asking as you go on 
with the work. 3. Is there any easy way 
by which B. W. G. may be changed to B. & S. 
wire gage, or B. & S. to B. W. G. ? A. There 
is  no relation between the B. W. G. and the 
B. & S. sizes of wire. The way to compare 
sizes Is to have a copy of both tables and see 
the diameters of the sizes in each. 

( 9071 ) D.  A. A. asks : What horse 
power could be developed with latest improved 
turbine, with stream of water filling 12-inch 
pipe with fall of 10 feet ? A. A stream fill­
Ing a 1 2-inch pipe does not slgnlty the quantity 
of water flowing in any given time, which is 
essen tial in estimating horse power. You will 
find in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 788, 789, 791, 805, 1049, a very com­
plete series of articles on the measurement of 
water power and its development by water 
wheels and motors ; 10 cents each mailed. 

( 9072 ) J. C. McC. asks : 1. Would like 
to know. how I can estimate the lifting power 
of an electro-magnet. A. The usual formula 
for magnetic traction as given' in Thompson's 
"Electromagnet" Is that a magnet will l ift 147 
pounds per square inch of polar surface when 
there are 100,000 lines of magnetic flux per 
square inch of cross section of core of magnet. 
It will be easier for you to put the current up­
on the magnet and find how much it will lift. 
Or if you wish to work the matter out by 
theory, get Thompson's  "E lectromagnet," prl_cQ 
$6, or Fleming's "Magnets and Electric Cur­
rents," price $3.50, and study It up. 2. Can 
the porous cups and carbons of Leclanche bat­
teries be renewed ? If so, how ? A. The car­
bons of a battery never are exhausted. As 
long as they last, they are as good ' as ever. 
The material in the porous cup, the dioxide of 
manganese, becomes exhausted of oxygen, and 
is thus worn out. The porous cup is often 
filled with iron rust in its pores, and is usually 
thrown away when exhausted. 

( 9073 ) M. F. S.  says : Will you please 
give, in an early number of the SCIENTIFIC 
AMERICAN, a receipt for polishing horns for 
hat racks, etc. 'I A. First scrape with glass to 
take 00' any roughness, then grind some pumice 
stone to powder, and with a piece of cloth wet­
ted and dipped In the powder, rub them until 
a smooth face Is obtained. Next polish with 
rottenstone and linseed oil, and finish with dry 
flour and a piece of clean linen rag. The more 
rubbing with the stone and oil, the better the 
polish. Trent sand Is used in the Sheffield fac­
tories, It is a very fine and sharp sand, and is 
prepared for use by calcining and sifting. 

( 9074 ) J. F. R. says : Have you any 
articles In SCIENTIFIC AMERICAN SUPPLEMENT 
showing the construction of a spark coil giving 

glass coherer tor wireless telegraphy be made a spark of 2 Inches or upward ? Also an article 
to work without the air being exhausted 'l What showing an adjustable vibrator for same ? A. 
Is the cost of making one ? A. A coherer wlll Our SUPPLEMENT No. 160, price 10 cents, gives 
work without exhausting the air, but will not full plans for a coil giving with ease a spark 
be durable owing to the oxidizing of the grains 1'h inches long. By winding a half pound 
of the metal in the air. The cost of the co- more of wire on the seconda�y you should 
herer unexhausted is not large ; we cannot say obtain a spark 2 inches long from the coil. 
just what it may be. 2. Can 1 use a small A better proportioned coil with winding In sec­
nand dynamo Instead of aD induction coil to tlons for sparks may be found described In 
get a spark In front of the coherer ? A.. A Norrie's "Induction Coils." These descriptions 
hand dynamo will not give a spark of the tell how to make vibrators as well as all the 
sort which an induction coli will give. To I!flDd other parts of the coiL 

motive make better time on a high mountain 
than on the sea level, provided that the grade 
is the same in each case ? It appears as 
though If air Is rarer there would be less back 
pressure, and for that reason the steam would 
act more powerfully on the piston rod. A. 
Whatever advantage in steam pressure a loco­
motive would derive at a high altitude from 
the reduced pressure of the air would be met 
by the reduction of the quantity of oxygen 
in the air. If back pressure is reduced by the 
former cause, the amount of air needed to con­
sume a certain weight of coal would be in­
creased by the latter. We also think that the 
steaming qualities would be Impaired on the 
mountain. We have not data of actual runs 
lit band, but should not expect any great dif­
ference between sea level and the altitudes at­
tilined by ordinary roads. 

(9069 ) J. D. asks : 1. Can a small 

motions of nutation, due to the change of posi­
tion of the moon with reference to the ring 
of matter around the earth's equator, and pre­
cession of the equinoxes due to the similar 
p ositions of the sun. All these may be found 
given In any textbook of astronomy. Todd's 
"New Astronomy" is a reliable work upon the 
subject. 2. What were the two prize problems 
that were solved In 1687 and 1716 by Sir Isaac 
Newton ? A. We cannot find that Newton solv­
ed any prize problems In the years stated. His 
Principia was published In 1687, and he be­
came the most famous man of his time. In 
1693 he published the method of fluxions. Per­
haps It is to this that reference Is made. In 
1713 the final pUblication of the Principia as 
we have it occurred. Newton was then 71 
years old. We doubt If he competed for any 
prizes after that date. 3. Give a formula for 
the pull toward the plane of rotation of a cen­
trifugal engine governor, the single-arm type. 
A. The pull of centrifugal governor balls toward 
the plane of rotation is  equal to their centri­
fugal force due to velocity, minus the weight of 
the balls, multiplied by the sine of the angle 
of the arms to the plane of rotation, if hori­
zontal. 4. How can aluminium be powdered 'l 
A. Aluminium can be powdered by mechanical 
means, as  emery, etc.,  are powdered. The vari­
ous grades may then be separated by the water 
process. We do not know any way of precipi· 
tatlng aluminium chemically in a finely-divided 
state. 

( 9077 ) A. S. asks : I have some dry 
batt .. ries that have partly run out, and I would 
like to know what I can put in them to 
strengthen them. A. Dry cells are usually 
thrown away when exhausted. You can punch 
a hole in the top and fl l !  them with a solution 
of 'sal-ammoniac and water, and use them as 
wet cells till the zinc Is used up. Some have 
charged them like storage cells and given them 
furtber life. The cost of this is probably more 
than the service obtained from the recharged 
cells. It is  probably quite as cheap to buy new 
cells. 

( 9078 )  H .  W .  H .  asks : Is there more 
expansion of a charge of air and gas when burnt 
or exploded In a closed chamber than in a jet in 
the open ? What Is the cause of a pipe snapping 
when steam Is first turned in It ? A. The result 
of the burning of a certain charge of gas and 
air Is not dependent upon its being In a closed or 
open space. The same amount of heat and gases 
should be produced, whether the exp losion takes 
place In the open or in a closed chamber. In 
the open air the resulting power cannot be 
used, and Is soon dissipated into the space 
8.j1ound. The noise produced when steam is 
turned Into a cold pipe is due to the partial 
vacuum produced by the condensation of the 
steam. It Is called a water hammer. 

( 9079 ) P. E. J. asks. When the ele­
ments cresium and rubidium are placed in water 
they decompose it with the liberation of H, 
which takes fire, but does Cs give the flame a 
blue color, or Rb a red ? In nearly all books 
on chemistry I find that the element erbium has 
never been isolated. On looking through Merck's 
Index, 1 896, a catalogue of nearly every chem­
ical known, I find It thus : "Erbium ( E ) metal, 
dark gray powder." Also tell me if this element 
Is not like didymium, which has been split into 
different elements ? A. Creslum was named 
from the blue lines which Its flame gives in 
the spectrum, of which there are two. The 
word cresium means skyblue. Rubidium in a 
similar way gives two dark red lines. The word 
rubidium means dark red. Both are from the 
Latln.-Wlth reference to erbium, Remsen's  
"College Chemistry" says : "A final statement 
cannot be made as yet. It  is  even questionable 
whether It is  an element." 

( 9080) J. D. says: Will you kindly 
tell me how and what preparation is used in 
sticking pictures on glass so that it will not 
blister ? Most of the art stores have for sale 
pictures that they call "medallions," which ap­
pear to be a piece of glass pasted over the front 
of a picture. I have endeavored to do this, and 
have wet my picture and coated the glass with 
a thin coating of thin white glue and also 
paste, and also with library paste. It looks 
very well while it is moist, especially after I 
have rubbed all the air bubbles out, but after 
It dries It appears flaky in places, as if the 
picture did not s ick to the glass. 1 have a JO 

( 9081 ) The I. L. & S. Co. ask : Can 
you furnish us the formula for a dry powder 
chemical fire extinguisher, such as is used to 
throw on fire to extinguish ? A. 1.  Alum 24 
per cent, ammonium sulphate 52 per cent, fer­
rous sulphate 4 per cent. 2. Common salt 60 
per cent, sal-ammoniac 60 per cent, sodium bi­
carbonate 80 per cent. 3. Sal-ammoniac 100 
per cent, sodium sulphate '30 per cent, sodium 
bicarbonate 40 per cent. 

( 9082)  A. G. S. asks : 1.  Is there any 
way to make an electric automobile run by a 
5 horse power motor, so that , you couid charge 
the batteries while making a run if you used 
two sets of batteries, or if you had three sets 
and have two sets charged all the time, while 
you charge the third, then throw one of the 
first set out, and throw the third set in the 
circuit to take the place of the one you threw 
out of circuit ? A. The plan to charge a part 
of a storage battery of an automobile while 
the carriage is in use is not feasible. It would 
require a dynamo on the carriage and a battery 
capable of running a motor large enough to run 
the carriage and the dyn amo at the same time. 
The dynamo must furnish current enough to 
charge nearly one-third of the battery while 
another third is running the carriage, and the 
last third is running the dynamo. That is, 
two-thirds of the battery is to run the motor, 
and one-third to be charged. If perpetual mo­
tion were possible this would be possible. But 
so long as there is always a loss of power by 
friction and other resistances the scheme will 
not work. 2. Is' there any power lost in run­
ning machinery with belts, and if so what per 
cent ? A. There is a loss by friction, which 
varies according to the conditions such as the 
size of pulley, etc. 3. Is there any power lost 
in the transmission of a current of electricity, 
and if so what per cent ? A. Power is alwaY8 
lost in transmitting e lectricity. That is, power 
is required to drive an electric current through 
a wi.re. The loss depends upon the length of 
the wire. A dynamo of moderatp size may lose 
as much as ten per cent. A large Oile will lose 
less. The line loss in a long line may be as 
much as thirty per cent. A motor will lose 
from five to ten per cent. 4. Can you boil ma­
chine oil or linseed oil without having an ex­
plosion ? A. Oil may be heated without taking 
fire. Care is always necessary when heating 
any Inflammable substance. 5. Have you a ma­
chine shop where you make experlments 'l A. 
We have adequate laboratory facilities at an 
institution of learning in this city. 

( 9083 ) C. S. N. asks : As the cause 
of my electric gas lighter failing to work, I 
found the connection between the wire from bat­
tery and pipe had become loosened After re­
moving the old wire and making a new con­
nection, I found that the old wire had become 
silvered in appearance, as if it had been im­
mersed in silver-plating s lution. The wire 
was an ordinary . copper be .! wire from which 
I had removed the covering. I have four Gonda 
cells and 8-inch spark coil. The coil was on 
+ wire between the battery and pipe connec­
tion. I afterward cbanged the spark coil to the 
- wire\ leaving the + wire connected to gas 
pipe as before. Can you 'give me an explanation 
of the silvered appearance of the wire, and 
could the fact of my long-di"tance telephone 
being grounded by means of the gas pipe have 
anything to do with it ? W hich wire should be 
connected with the gas pipe, or does it make 
no dill'erence ? A. We have tested the coating 
upon the wire, chemically, as well as can be 
done with so small  a quantity. It appears to 
be zinc. If the pipe to which the WIre was 
attached was galvanized, this would indicate 
electrolysis, provided the wire was from the 
positive or carbon pole of the battery. The 
coating of the wire might be solder if any 
solder were In contact with the wire. It makes 
no dlll'erence which wire is attached to the gas 
pipe so far as the service of the bell Is con­
cerned. If there is a loose joint and electrolysis 
tak{'s place, the wire is eaten '00', which is at­
tached to the zinc of the battery. 

( 9084)  B. B. H. says. 1. I understand 
that electricity does not flow tiIrough the wire, 
but around it. Explain in what way wire acts 
as a conductor to electricity ? A. An eiectric 
current of ordinary pressure, or voltage, flows 
through tbe m etal of the conductor. It always 
excites a magnetic field around the wire, but 
the wire Is In reality the conductor of the cur­
rent. A discharge of very high potential, such 
as lightning, passps along the surface of a wire 
without penetrating the meta I very deep Iy. It 
is this tbat your remark refers to, and not to 
an ordinary current of moderate voltage, as, ·for 
Instance, any voltage up to 1 ,000 to 5,000, or 
any voltage used by man for power or light. 
All these flo)'\' through the metal of the condtlc-
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tor. 2. In what is the Iildison socket con­
sidered a better s et than the T. H. socket 1 
A. We cannot say .tat we think one of these 
sockets is better than the other. Both have 
their friends. One uses a screw, the other 
holds the lamp by springs. 3. How is it that 
lightning goes from earth to cloud, as well as 
from cloud to earth ? E lectricity does not fiow 
from negative to positive, and the earth being 
considered as negat17e, how does the lightning 
go from earth to cloud ? A. We have many 
times stated in these columns that the direc­
tion of the flow of electricity is entirely con­
ventional. "'e agree to the ordinary flow from 
what we call positive to what we call negative. 
An alternating current is considered to flow 
both ways alternately. The fact Is that light­
ning frequently surges to and fro between the 
cloud and the earth a dozen times or more 
in what we call a flash, and it is all  over In a 
very small fraction of a second, so that no one 
can say that he saw it go either way. It is  as 
easy to see the flash go up as It is to see it come 
down. 4. A short time ago I was in a tele­
graph office, and there was a thunder storm 
going on around 1Ii-; ; every lightning stroke 
would cause the tel�graph instrument to tick, 
as if the key has been opened and closed. Why 
should the l ightning affect the instrument in 
such a way ? A. Induction charges a telegraph 
line when a ligbtning storm is near, and the 
current sparks across the instruments and the 
lightning arresters with the snapping sound 
which you heard. It  is  a common occurrence. 
5. What kind of a conductor of electricity does 
liquid air make ? A. Liquid air is  an insulator, 
just as gaseous air is. It  is not a conductor of 
electricity at all .  

( 9085 ) G. A. S. asks : In order to 
settle a controversy, will  you kindly give a 
solution of the following problem in the next 
issue of your paper : A claims that if a gun 
be fired from the rear of a rapidly moving 
train, at a given point, in the opposite direc­
tion, and the velocity of the bullet is  exactly 
the same as that of the train, wben the train 
has traveled one mile distant from the point 
of discharge, the bullet will be one mile from 
the train, or at the point of discharge. B 
claims that tbe bullet will  be beyond the point 
of discharge, when the train has traveled the 
distance of one mile. Who is correct ? A. 
For a full answer to your inquiry regarding a 
gun discharged from a train in the direction 
opposite to the motion of the train, see th� 
SCIENTIFIC A1I1ERICAN, Vol. 88, No. 19, Query 
8997. A is right. 

( 9086 ) A. M. W. says : In your paper 
of June 6, Notes and Queries, 9036, in regard 
to clear glass assuming a violet color : A num­

. ber of years ago I resided in various mining 
towns of Colorado, and often found pieces of 
glass of an amethyst color. On one occasion 
I found a broken table goblet, but the por­
tion that lay upon the ground was not as 
perfectly colored as other parts. I do not 
remember ever finding any of this colored . glass 
only on very dry, rocky slopes and where it 
was exposed to direct hot sun rays. Occasion­
ally I would find a piece that was blotched as 
though rain drops had dried so quickly that 
the outer edges of the spots had a seared ap­
pearance, but it wa� color only and a little 

'darker on these edges. At that time my im­
pression was that it was necessary for the 
glass to be in a very dry, rocky place, fully 
exposed to the sun, and after little showers 
and spattering drops from su rrounding rocks, 
in drying quickly f.rom the hot sun that It 
ca)lsed some chemiC'll action that formed the 
coloring. n 

( 908'7 ) J. H. wIiites : Will you please in­
form me who manufactures the gas ignition 
pellet for sale ? Also what the ingredients are, 
and in what proportion they are mixed, and 
how fastened to the mantles which render 
them self-igniting mantles ? A. There is  only 
one substance within our knowledge which can 
be heated by a stream of gas striking it, so 
that It will ignite the gas. That substance Is 
spongy platinum. It is used in the Dobereiner 
lamp, where a stream of hydrogen Impinges 
on a platinum sponge. Platinum in this form 
is capable of absorbing 800 times its volume 
of oxygen, which does not enter into combina­
tion with it, but is  simply condensed Into its 
pores, and i s  available for combination with 
other bodies. 

( 9088 ) C. M. Z. asks : Please tell me. 
what i s  the voltage of a good dry cell 1 ¥.! x 
4 inches. Will a battery of this size light a 
small lamp of 2 c. p. and 4 ¥.! or 5 ¥.! volts 'l 
Is one battery 8 inches long and 1 '12 inches 
diameter as good as two batteries 1 ¥.! x 4 
Inches long ? A. The voltage of a dry cell is 
about 1 . 5  volt. To ligh t It lamp of 5 ¥.! .  volts 
will require four cel ls  in series. The size of a 
cell does not affect the voltage. This is de­
termined by the materials employed. The size 
of a cell determines the current it will give 
and the time it will last. 

NEW BOOKS, ETC.  
THE LOCOMOTIVE. New Series. 

Hartford, Conn. 1902. 8vo. 
Price $1.  

Vol. 23.  
pp. 191.  

Through the courtesy of J .  M.  Al len, A.M. ,  
M.E., the editor of  the Locomotive, we received 
the last volume. This interesting publication 
Is issued by the Hartford St�am Boiler Inspec· 
tion and Insurance Company, and deals with 
matters germane to steam boilers, power, etc. , 
but occ�slonally there are published excellent 

Scientific American. 
scientific articles on various subjects. The 
periodical Is well Illustrated by half-tone and 
line drawings. Among the features of the Loco­
motive Is a list of boiler explosions with de­
tails. 
ELEMENTS OF STEAM ENGINEERING. By H. 

W. Spangler, Arthur M. Greene, Jr., 
and S. M. Marshall, B. S. in E. E. 
New York : John Wi'ley & Sons. Lon­
don : Chapman & Hall, Ltd. 1903. 
8vo. Pp. v, 27'5 ; 273 figures. Price 
$3.  

This book is i n  tended t o  bring before the be­
ginner examp les of the various forms of steam 
apparatus used in modern steam power plants ; 
to explain simply and briefly the construction, 
use and reasons for using these various parts 
of machines, and to give a working vocabulary 
in this branch of engineering. Although the 
book is primarily prepared for first year stud­
ents in engineering schools, It  will probably be 
of use to the general reader and to many of 
the young ' men iIi manual training schools and 
institutes. 

HEREDITY AND SOCIAL PROGRESS. By Simon 
N. Patten. New York : The Macmillan 
Company. London : Macmillan & Co., 
Ltd. 1903. 12mo. Pp. vii, 214. 
Price $1.35. 

Prof. Patten has presented here what may 
weU be considered a thorough and clear discus­
sion of a subject which, thanks to Herbert 
Spencer, has become of constantly Increasing 
importance wHhln recent years. 
PRORLEMS IN ASTROPHYSICS. By Agnes M. 

Clerke. Containing 81 illustrations. 
London : Adam & Charles Black. 1903. 
Pp. xvi., 567. Price $6 .

. 
The present work deserves more than usual 

attention by reason of the scholarly standing 
of its 'author as a writer on astronomical sub­
jects. The book which lies before us is  charac­
terized by the same exceUence which It was 
our privilege to note In the author's recently 
published "History of Astronomy During the 
Nineteenth Century." It Is the purpose of the 
present work not so much to instruct as to sug­
gest. The volume represents a kind of recon­
naissance, and em bodies the Information col­
lected by astrophysical scouts and skirmishers 
regarding the p ractical lines of. advance and ac­
cessible points of attack. The book Is divided 
into two parts, the first of which discusses Bolar 
physics, and the second, problems In sidereal 
physics. 
LEAD AND ITS COMPOUNDS. By Thomas 

Lambert. Illustrated by 40 plans and 
diagrams. London : Scott, Greenwood 
& Co. New York : D. Van Nostrand 
Company. 1902. Pp. xiv, 228. 8vo. 
Price $3.50. 

The author shows In this volume the great 
strides which have been made In the metallurgy 
of lead and zinc. He has Incorporated the lat­
est applications of electrical science, not only 
in cleaning the ores, but also In their after­
treatment. The work contains a description of 
the pigments of both metals, their mixture and 
properties. The value of the book Is en­
hanced by a chapter devoted to the assaying 
and analysis of lead and zinc ores, and the 
quantitative test of paints and oils. 
SIDEROLOGY. THE SCIENCE OF IRON. By 

Hanns Freiherr v. Jiiptner. Trans­
lated from the German by Charles 
Salter. The Constitution of Iron Al­
loys and Slags. With 11 plates and 10 
illustrations. London : Scott, Green­
wood & Co. New York : D. Van Nos­
trand Company. 1902. 8vo. Pp. viii, 
344. Price $5.  

This book may be regarded as a compilation 
of our present knowledge of Iron as It is to be 
found in the widely-scattered literature on 
the subject. The work furthermore gives 
to the student an account of the researches 
which have been already carried out and ex­
plains to the consumer of iron and steel the 
connectIon between the various properties of 
iron and steel, their constituents, and the 
methods of working the raw material. The 
work is divided Into three portions, the first 
of which, after describing the theory of solu­
tion deals with the microscopical and chemical 
constituents of Iron and slags. The second part 
treats of the connection between the chemical 
composition, the working, the microscopical 
structure, and properties of Iron and steel. 
The third part deals with the reaction between 
the metal, slags, and other reagents. 
THE ART OF ENGRAVING. A Practical 

Treatise on the Engraver's Art. With 
Speciall Reference to Letter and 
Monogram Engraving. Specially 
Compiled as a Text-Book for Stu­
dents and Reference Book and Guide 
for Engravers. With 200 original il­
lustrations. Philadelphia, Pa. : Key­
stone Publishing Co. 1903. 8vo. Pp. 
199. Price $1.50. 

ed In reviewing the volumes previously Issued, 
we have confined our attention only to the sci­
entific portions. The article "Evolution" Is a 
most excellent review of the development of 
Herbert Spencer's theory from the modern, 
scientific standpoint. A good bibliography Is 
appended to the article. The discussion of 
"Explosives" may well be considered the best 
to be found In any of the cyclopedias. Treat­
ing as It does of the latest brown and smoke­
less powder, the article may be considered per­
haps the most modern on the subject to be 
found In any reference book. The article on 
"Fire Engines" presents all that Is worth know­
Ing of modern American fire engines. It Is well 
Il lustrated by excellent pictures of a chemical 
fire engine, a hand chemical fire engine, and 
an American model of 1902. We are glad to 
note that the subject of modern steel-frame 
buildings Is adequately treated in the article 
on "Fireproof Construction." For the purpose 
of illustration, the "Flatiron" building In course 
of construction has been selected ; a better 
selection could hardly have been made, for the 
picture Illustrates the modern method of con­
structing the Interior steel work first, and then 
of applying the outer masonry in sections. 
The scientific biographies are well written. 
That on Faraday, although brief, Is quite ade­
quate. The biography of Benjamin Franklin 
should have discussed more fully Franklin's 
scientific achievements. Of the scientific arti­
cles In this volume, perhaps the most technical 
and the most thorough In treatment Is the one 
on "Freezing Point." The discussion of fuel 
is also good. 
TASCHENBUCH DER KRIEGSFLOTTEN. IV. 

Jahrgang. 1903. Mit teilweiser 
Benutzung amtlichen Materials. 
Herausgegeben von B. Weyer, Kapi­
tiinleutnant a. D. Mit 277 Schifi's­
bildern und Skizzen. Miinchim : Ver­
lag von J. F. Lehman. 1903. 16mo. 
Pp. 3 21. Price $1. 

Capt. Weyer's book comes to us this year In 
a form that is even better than that of the 
work which he 'publlshed last year. The Infor­
mation which he gives Is fully as trustworthy 
as that which Is contained In some of the more 
pretentious naval annuals. His tables, so far 
as we have been able to discover, seem accu­
rate and comprehensive. The publishers are 
to be congratulated on the manner .in which 
they have Issued this work. The printing and 
the character of the I llustrations are much 
better than those of the previous volumes. 

THE STORY OF THE TRAPPER. By A. C. 
Laut. Illustrated by Arthur Heming 
and others. New York : D.  Appleton 
& Co. 1902. Pp. xi, 284. Price $1.25 . 

In the "Story of the Trapper" Is presented 
a vivid p icture of an adventurous figure painted 
with a shigleness of purpose and a distinctness 
impossible of realization In the large and de­
tailed histories of the American fur trade and 
the Hudson's Bay and Northwest Companies, 
or the various special journals and narratives. 
The author's wilderness lore and knowledge of 
the life, added to an acquaintance with Its 
literature, has borne fruit In the personifica­
tion of the western and northern trappers who 
live in these pages. 

THE GREAT SIBERIAN RAILWAY FROM ST. 
PETERSBURG TO PEKIN. By Michael 
Myers Shoemaker. New York and 
London : G. P. Putnam's Sons. 1903 
12mo. Pp. viii, 243. Price $2. 

In these pages will be found a- record of a 
journey over the Siberian Railway from St. 
Petersburg to Pekin, with a detour to Corea. 
The author bases his statistical information 
on the work published by the Minister of Ways 
and Means of Communication, "A Guide to the 
Great Siberian Railway." 

THE ANALYSIS OF OILS AND ALLIED SUR­
STANCES. By A. C. Wright. New 
York : D. Van Nostrand Company. 
London : Crosby, Lockwood & Son. 
1903. 8vo. pp. xi, 241. Price $3.50. 

The author tells us that this brief account 
of the methods used In the analysis of oils, 
fats, and waxes has been written with the 
definite alm of presenting the subject in lI. 
form suited to the needs of the student and 
beginner, and that It Includes all recent de­
velopments likely to be found of value In 
practical work. In accordance with this pur­
pose, the chemistry of the various processes 
Is explained In some detail, and methods which 
have been recently proposed are fully explained. 
An estimate has been made to Indicate the 
extent to which reliance may be placed upon 
methods for detecting adulteration. Stock com· 
parisons for estimating each constant hltve 
also been selected. 
PHYSICO-CHEMICAL TABLES FOR THE USE 

OF ANALYSTS, PHYSICISTS, ' CHEMICAL 
MANUFACTURERS, AND SCIENTIFIC 
CHEMISTS. In two volumes, each 
complete in itself. By John Castell-

This seems to be- a thoroughly practical book Evans, F.I .C., F.C.S. Vol. I. Chemi-
of utility to the skilled engraver as well as to cal Engineering and Physical Chem-
the leA rner. istry. London : Charles Griffin & 
THE NEW INTERNATIONAL ENCYCLOP.!EDIA. CO., Ltd. Philadelphia : J. B. Lip-

Editors Daniel Coit Gilman, LL.D., pincott Company. 1902. 8vo. Pp. 
Harry Thurston Peck, Ph.D., ·L. H. D., xxxii, 548. 
and Frank Moore Colby, M. A. VoI- Mr. Castell-Evans has reason to be proud 
ume VII .  New York : Dodd, Mead & of his work. He has been a most painstaking 
CO. 1903.  8vo. Pp. 888. compiler, so painstaking, indeed, that his work 

This new volume of the International Ency- must at times have seemed little short of scl­
clopredia takes us from "Ethics" to "Fnller- entlflc drudgery. His task must have Involved 
Maitland.'" FoUowlng the plan which we adopt- years of labor. The work has been designed to 
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be of use to all engaged In any branch of 
chemistry and metallurgy. The volumes will 
be the means of saving a great deal of time 
that can be more profitably and pleasantly em­
ployed In true scientific work. 

ANALYSES OF PIG IRON. Vol. II. Collected 
and published by Seymour R. Church. 
San Francisco. Pp. 197. Price $5. 

The contents of this volume are In no sense 
a repetition of Vol. I, but are made up entire­
ly of new and additional analyses, data and 
leading articles. The analyses published In 
this volume, as well as In the first, are taken 
directly from reports furnished by the respec­
tive' furnaces or their agents. These reports 
are to be kept on file for the inspection and 
convenience of subscribers. The book presents 
authoritative analyses which should be of great 
service to the Ironmonger. Th� publisher is to 
be congratulated upon the very handsome man­
ner In which he has Issued this book. Its 
full leather binding, heavy coated paper, fine 
printing and admirable illustrations are not 
often found In technical works. 

STEAM POWER PLANTS :  THEIB DESIGN AND 
CONSTRUCTION. By Henry C. Meyer, 
Jr., M.E. New York : McGraw Pub­
lishing Co. 1903. Pp. 159. 

Mr. Meyer has presented us with a very 
carefully prepared work on a subject with 
which many engineers are familiar, but of 

. which they by no means know all that they 
ought to know. The most noteworthy features 
of the book are sixteen folding plates of 
ground plans, sectional elevations, and the like. 
These will be of especial service to the power 
engineer. 
CONDUCTORS FOR ELECTRICAL DISTRIBUTION, 

THEIR MATERIALS AND MANUFACTURE, 
THE CALCULATION OF CIRCUITS, POLE­
LINE CONSTRUCTION, UNDERGROUND 
WORKING AND OTHER USES. By F. A. 
C. Perrine, A.M., D.Sc. New York : 
D. Van Nostrand Company. London : 
Crosby, Lockwood & Son. 1903. 8vo. 
Pp. vii, 287. Price $3.50. 

Dr. Perrine's experience as a manufacturer 
of insulated wires and cables, as a consulting 
engineer on their installation, and as a teacher 
of electrical engineering at Leland Stanford, 
Jr., University, renders him peculiarly well 
fitted to prepare a book on electrical con­
ductors. The fourteen chapters of which ' this 
work is comprised discuss Inductive materials, 
alloyed conductors, the manufacture of wire, 
wire finishing, wire Insulation, cables and their 
use, classification of cables, calculation of clr­
'cults, Kelvin's law of economy in conductors, 
multiple arc distribution, altert).atlng current 
calculation, overhead lines, pole line, line In­
sulators, and underground conductors. 
WALLPAPERS AND WALL COVERINGS. A 

Practical Handbook for Decorators, 
Paperhangers, Architects, Builders, 
and House-owners. With many Half­
Tone and other Illustrations Showing 
the Latest Designs. By Arthur Sey­
mour Jennings. New York : William 
T. Comstock. 1903. 8vo. Pp. 161. 
Price $2. 

The present work may be regarded as an en­
larged republication of "Practical Paper Hang­
Ing," brought out by the author several years 
ago. The volume covers the field more fully 
than the previous work and is furthermore 
more elaborately Illustrated with half-tones of 
the latest designs of a large number of manu­
facturers In America, England, and France. 
Among the chapters which deserve. special men­
tion are those on the "Selection of Wall Pa­
pers," and "Different Varieties of Wall Papers 
and their Characteristics." Rules are given 
showing how difficult or unusual obstacies 
should be met. 
RAILROAD CONSTRUCTION. THEORY AND 

PRACTICE. A Text-Book for the use 
of Students in Colleges and Technical 
Schools. By Walter Loring Webb, C. 
E .  New York : John Wiley & Sons. 
London : Chapman & Hall, Ltd. 1903. 
16mo. PP. xvii, 675. 232 figures. 
Price $5. 

Since the issue of the first edition the author 
has conferred with many noted educators In 
civil engineering. As a result, it was decided 
to recast the whole work and to reduce the 
size of the book from octavo to pocketbook di­
mensions. The original text has been almost 
doubled by the addition of several chapters on 
structures, train resistance, rolling stock, etc., 
and also several chapters giving the funda­
mental principles of the economies of railroad 
location. The author's primary aim has been 
to produce a textbook for students. 
DESCRIPTIVE GEOMETRY. With Numerous 

Problems and Practical Applications. 
By William S. Hall,  C.E., E.M., M.S. 
With a 4to Atlas of 18 Plates. New 
York : D. Van Nostrand Company. 
8vo. Pp. iv, 76. 

Textbooks of descriptive geometry, with 
very few exceptions, deal only with first angle 
projection, but In the best recent practice In 
mechanical drawing the third angle Is used. 
Moreover, the third angle is commonly em­
ployed in perspective. In this book all four 
angles are used. The problems therefore be­
come general and a large variety of construc­
tions can be Introduced under each problem: 
By Inserting the problems for construction In 
a separate volume and by having several modi- '· 
fications under eacb problem, work can be read-
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lIy as.lgned to members of a class In recita. tlon ; no 'two students need be given the same 
work. - A: llirge immber of carefully arranged 
problems aWl some practical applications are 
given. 
A PLAN FOR THE STUDY OF MAN. With 

reference· 
'
to Bills to Establish a Lab­

oratpry ·for the Study of the Criminal, 
Pauper, and- Defective Classes. With 
a Bibliography of Child Study. By 
Arthur MacDonald. Washington : 
Government Printing Office. 1902. 
Pp� 157. 

It ' is dlmcult to . say what Mr. MacDonald 
has accomplished In this book. He has collect­
ed a mass or ' Information which Is apparently 
not applied to any practical purpose. The 
pamphlet before u s  outlines the methods which 
are . to be pursued In a laboratory which Mr. 
MacDonald would like to establish. The only 
thing for which we have to be thankful In the 
publication of this book at the government's 
expense, is a very good bibliography of child 
study. 

. 

CURVILINEAR MOTION. A Supplementary 
Reading in Physics. Prepared by J. 
A. Culler. Columbus, Ohio:  O. T. 
Corson. pp. 14. . 

MACHmES. A Supplementary Reading in 
Physics. Prepared by J. A. Culler. 
Columbus, Ohio : O. T. Corson. pp. 
14. 
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YUCCEAE. By W1lliam Trelease, from the 
Thirteenth Annual Report of the Mis­
sour! Botanical Garden. With 99 
plates. 8vo. Pp. 133. 

SMITHSONIAN PHYSICAL TABLES. Second 
Revised Edition. Prepared by 
Thomas Gray. Washington : Pub-
lished by the Smithsonian Institu­
tion. 1903. , 8vo. Pp. 301. 

GEOLOGICAL AND AGRIcULTURAL REpORT ON 
THE GEOLOGY OF LoUISIANA. Contain­
ing Special Papers by Dillerent Auth­
ors Based on the Work of Three Field 
Seasons. 1900, 1901. and 1902. Gilbert 
D. Harris. Geologist in Charge ; 
Arthur C. Veatch, Asst. Geologist, and 
Jov. A. A. Pacheco. Asst. Geologist. 
Made under the direction of the State 
Experiment Station. . William C. 
f;tubbs. Director. 1902. Baton Rouge, 
La. 8vo. Pp. 288. 
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Columbus, Ohio : O. T. Corson. 1902. Automobile chain boot. C. G. Fi.her . . . . . . 732. 006 Egg case. R. W. Hurd . . . . . . . . . . . . . . . . . . . .  732, 413 Indicator. T. J. McGrath . . . . . . . . . .  732.580. 732.581 
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T A A S 1 t R d
• . Bedstead fastening. A. Strobel . . . . . . . . . . . .  732,133 F. P. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732. 176 Knob alarm. door. C. H. Ahlum . . . . . . . . . . . . 732.491 HE lB. . Upp emen ary ea Ing In Bed.tead. metallic. M. J. Casey . . . . . . . . . . . .  'l1l2,515 Electric motor. P. Swan . . . . . . . . . . . . . . . . . .  732.235 Ladder, folding. G. L. Gnstaf.on . . . . . . . . . . . 732.295 

PhYSics. Prepared by J. A. Culler. Beehive frame. H. Vogeler . . . . . . . . . . . . . . . .  732.667 Electric motor controller. E. R. Whitney . .  732.247 Lamp. electric arc. C. J. Toerrlng . . . . . . . . 732.141 
Columbus, Ohio. O. T. Corson. 1901. Belt, apparel, B. Fi.chman . . . . . . . . . . . . . . . . 732.289 �}ec�r�c motor 
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32.386 Lamp. electric arc. R. Fleming . . . . . . . . . .  732. 182 

Belt .hlfter, E. P. Haye • . • . . . . . . . .  · . • . • . •  732.074 ec r c .Igna . . F. Ilton . . . . . . . . . . . . . .  .559 Lamp for con.tant potential circuit •• elec-. 
pp. 15. Belt .trap; J. M. Gttterman . . . . . . . . . . . . . .  732,064 Electric .wltch. T. O. Chouinard . . . . . . . . . . . .  732. 170 tric arc. J. J. Wood . . . . . . . . . . . . . . . . . .  732.488-

Bench. See Washbench. Electric .wltch. I . G. Waterman . . . . . . . . . . 732.477 Lamp. gasoline. J. J. Flint . . . . . . . . . . . . . . . .  732.686 A BENT RAY OF LIGHT. A Supplementary 
- Reading in Phy.sics. Prepared by J. 
A. Culler. Columbus, Ohio : O. T. 
Corson. Pp . 15. 

HOT ICE. A Supplementary Reading in 
Physics. Prepared by J.  A. Culler. 
Columbus, Ohio : O. T. Corson. Pp. 
14. 

These are excellent little pamphlets describe 
ing the principles of physics in a way that is 
clear and easily unDerstood as well as thor­
Ol 'ghly scientific. 
�HE INDUCTION MOTOR. Its Theory and 

Design. Set Forth by a Practical 
Method of Calculation by Henri Boy 
de la Tour. Translated from the 
French by C.  O. Mailloux. M'.A.LE.E . •  

M.LE .E .  New York : McGraw Pub­
lishing Company. 1903. 8vo. Pp. 
xxvii, 200. Price $2,50. 

To American electricians this should be a 
welcome book. for it can hardly be denied 
that the Induction motor has found its great­
est development in Europe. Mr. de la Tour 
presents a complete study of the polyphase 
Induction motor. and explains at length aIr 
the peculiarities of its operation without resort­
Ing to more than ' elementary mathematics. The 
reader will find a few new deductions and 
formullll, such as. for instance. ' those which 
enable one to estimate the magnetizing action 
of wave · windings and, those for determining 
the dlmen�lons of the short-circuiting rings 
for rotors of the squirrel-cage type. Not the 
least valuable featnres of the book are the 
practical examples showing the material effect 
of the thickness of the air-gap on the value of 
the magnetic leakage factor. 
COSMETICS. A Handbook of the Manu­

facture. Employment, and Testing of 
All - Cosmetic Materials and · Cosmetic 
Specialties. By Dr. Theodor Koller. 
Translated from the German by 
Charles Salter. London : Scott. 
Greenwood & Co. New York : D. 

Van Nostrand Company. 1902. Pp. 
' vii •• 262. Price . $2.50. 

It lias been the author's . purpose to, establish 
cosmetic technology -on a ratlond basis. Since 
the co.metic Industry is mainly indebted to 
the researches of chemists for the advance It 
has made. it follows. as a matter of course, 
that C the author has drawn upon their work 
largely for the information he has presented. 
The ' .author has endeavored to give his reader 
an accura1le Imowledge of the materials of 
which cosmetics are to be made. as well as to 
point out the best and simplest methods of 
procll"lure. , 
RicirEBciIE ri'AEiWNAUTlCA. Estratto dana 

publlcazione In corso di stampa H 
-vo!o -mecanico per A. Bertelli. 

Binder knotter protector, F. B. Stout . . . .  > .  732.464 Electric .wltch. H. P. Ball . . . . . . . . . . . . . . .  732.672 Lamp. incande.cent vapor. G. Bohner . . . . . .  732.334 
Blilld opening or clOSing device. N. O. Bond 132.261 Electric motor, H. Rowntree . . . . ... . . . . . . . . 732.377 Lamp rheostat. arc. J. J. Wood . . . • . . . • . . . •  732,489 
Blind operating device, N. O. Bond . . . . . . . .  732 .262 Electrical tran.former.. automatic cut-out Lamp.. .wltch for double 1I1ament electriC. Boller coveling and making .ame. H. C. device tor. D. '0. Conkling . • • . • . . • • . • • •  732.174 Lobenthal & McCullough . . . . . . . • . • . • • •  732,644 Michell . . . . . . . . . • . . • • . . . . . . . . . • • • . . • •  732.207 Electrode. W. R. Chipman • • . • . • . . . . . . . • . •  732.047 Lantern frame and blank for making .ame. 
Boller fire box. W. :Elf. Laughridge . . . . . . . . .  732.643 Electrolyte •• applying heat to. Burge.s & A. L. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  732.529 
Boller furnace. J. J. Leach . . . • • . • • . • . . . . . .  732.359 Hambuechen • • • • • • . . . • . . • • • • . . . • . • • • . •  732. 616 Latch. H. W. Schlermeyer . . . . • . . • . . . • • . • •  732.450 
Boiler .afety appliance • • team. J. Belser . .  732,333 Electromagnet. C. A. Bro.t . . . . . . . . . . . . . . 732.273 Lathe. T. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.050 
Boller sllperheater • •  team. J. P. Sneddon, re- Elevator mechanism. A. Cowperthwalt . • . • . •  7;12.522 Lathe. S. C. Hills . . . . . • . . . . . . . • . • • • • • • • • •  732.558 

I •• ue . • .  . . . .  . .  . . • • • . . . • . . . • . . . . . • . • • • .  12.128 Elevator .afety device. electriC. G. T. Ren· Lazy tongs con.tructlon. F. King . • . • . . . • . •  732,418 
Bolster. G . .  G. Floyd . • . . . . . . . . . . . . . . . . . . . .  732.403 nerfelt . . . • . . . . . • . . • • . . . . • • . • . . • • . . . . .  732.586 Leaf holder for dlrectorle •• etc . • C. E. Napp 732,429 
Book cover ppotector. E. P. Cnshman . . . .  732.524 Engine Igniter. internal combustion. Mears Leather. making patent. W. R . .  Smith . . . .  732.129 
Book. manifold sale •• W. F. Beck . . . . . . . . 732.257 & Aylward . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.365 Leather .nlpping machine. N. Hayward . .  732.185 Boot. and overshoe. therefor. protector and Engraving. machine, M. Barr . . . . . . • • • • . • . •  732. 154 Leveling Instrument. automatic. J. W. Bel-.now excluder for felt. Wehn & Oler . .  732.609 Engraving machine. R. Trentz.ch . . . . . . . . . . 732.472 yoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.258 
Bottle detector. refilled. H. V. Scott . . . .  732,592 Era.er, rubber. F. A. Schultz . . . . • • . • • • • • • •  732. 658 Lifting jack. W. H. Cox • . . . . . . • • • • • • • • • • •  732;523 . 
Bottle filling. corking. aqd labeling. S. Fyfe 732.539 Excavating mechanism. W. Cole . . . . . . . . . .  732.172 Linotype machine. J. S. ·Thomp.on . . . . . . . . 732.383 
Bot1lle ftlling machine. N. <nab . . . . . . . . . . . .  732.065 Exhibit frame for lace draperle •• G. J. Blck- Liquid level indicator. L. Mnrphy . . . . . . . . 732.578 
Bottle. non-relillable. Bizdluarne & Kugler 732 .5011 nell • • • . . . . . • . . • • • • • . . . • . . • • . • • • • . • • • •  732.158 Liquid purifying apparatu.. G. D. Mitchell 732.208 Bottle • •  Iphon. W. H. Birchmore . . . . . . .  ,.. . .  732.038 Extension table, H. Johnson . . . . . . . . . . . . . 732.354 Liquid separator. centrifugal. Collin. & 
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732.520 

.. F l i S 732 602 rich . .  . . .  . . . . .  . . . . .  . .  . .  . . .  . .  . .  . .  . .  . . . .  732,054 
Bowling alley. E. Rel.ky . . . . . . . . . . . . . . . . .  782.444 an •• e ectric motor for cei lng. P. wan . . , LI.fl!r. S. H. Tln.man . . . . . . . . . . . . . . . . . . . . 732. 140 
Box. A. Bauer . . . . . . . . . • . . . . . . . . . . . . . . . . • 732.156 Fans or .other objects. oscillatory snpport for, Lock. L. Nei.chl . . . . . . . . . . . . . . . . . • . • • • • • • •  732.431 
Box making machine. F. M., Wade . . . . . . . .  732. 668 J. Devine . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  '132.341 Locomotive sanding device. J. O. Hooper . . . .  732.076 
Brake app ...... tu •• lIuid pre.sure. J. Reich- Feed water heater. R. H. Hornbrook . . . . . . 732.077 . wg conveyer. S. F. Claypool . . . . . . . . . . . . . . 732.519 mann . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  732,375 Feed water system. D. W. Patterson . . . . . . 732,438 Loom. J. C. Brooks . . . . . . . . . . . . . . . . . . . . . . .  732.043 Brew hou.e apparatus equipment. M. Henills 732.350 Feeder. calf. I . H. Hall. Jr • . . . . • . . . . . • . •  732.630 Loom for weaving tufted fabrics. J. A.-Brick machine tran.ferring device. A. F. J:���
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6��k�� : : : :  m .. ?g� Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.518 Potvin . . . . . . . .. . . . . . . . . . .  , . . . . . . . . . . . . 732.221 Fence po.t. J. G. Wait . . . . . . . . . . . . . . . . . . . . 732.242 Loom. pile carpet weaving. Panlt.chek & 
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: .  ��' . . �: 732.448 Fence po.t. S. F. Webb . . . . . . . . . . . . . . . . . . . .  732.244 Ahorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.216 

Bru.h holder. A. Churehward . . . . . . . . . . . .  732.171 Fence po.t. cement. A. P. Robertson . . . . . .  732.447 LoO'¥>a:��:tl� . :.����I
�.� . ��?������ . . . ?: . .  �: 732,437 

Brush hold"i: L. E. IlUnderwood . . . . . . . . . .  ���.��g J:��:' .f�;
t}�",;ie:i��·w�. �: ��a;��et : : : : : Ui:�� Loom take up motion. O. L. Owen . . . . . . . .  732.436 Buckle. J . . ... Mitche . • . • . . . . . • • . . . . . . . . .  • Fence wire .taple, R. A. Winter • . . . . . . . . . .  732.486 Loom thread parting mechanism. E. S. B
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: . .  �������� 732.152 Fiber cutting machine. wood. G. L. Weller 732.246 Stimp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.460 

Burner. M. L. Ros • . . . . . . . • . . • • . . • • . • . • . •  732.224 Fifth Wheel. C. A. Hennlcke • • • • • • . • • . • • 732.297 Lubricator. See Journal lubricator. 
Burner. R. M. Shaffer . . . . . . . . . . . . . . . . . . . .  732.455 File and binder. paper. M. D. Kenyon . . . .  732. 192 t���l:'a�:::. 
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L.

H
Lo��

lk
�� : : : : : : : : : : : : : : : : : :  ��:� Button setting macblne, F. E. Stanley . . . .  732.230 Filter. J. F. Wlttemann . • • . • . . • • • • • • • • . • • .  732.682 Ma.h, apparatus for decompo.lng brewers', Cabinet. automatic 11ft and drop; W. S. Car- Filter. 011. B. L. Scott . . . . . . . . . . . . . . . . . . . . 732.659 V. Lapp . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 732.195 
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Cale'lderlng machine folding atta.chment. 'M. Fires. extinguishing. Van Riper & Guthrie 7 2.1 3 Match .afe. J. De Bruin . . . . . . . . . . . . . . . . 732.177 
Newgarden . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,212 Firearm. M. Go .. . . . . . . . . . . . . . . . . . . . . . . . . . . 732.406 Medicine dropper. F. A. Llftchlld • .  � . . . .. . 732. 689  Caliper. and divide.... O. Stoddard . . . . . . . .  732.463 Firearm ejector. G. E. Humpreys • • . • . • . .  ' 732. 187 Metal bar., .evering. Pearson & Roberts • .  732.218 Camera .hutter, E. V. & K. F. Conley . . . .  732.175 Firearm .ight. L. L. Hepburn . . . . . . . . . . . . 732.075 Metal bending machine. W. Block . .  ·' . . ' -" 732.260 Can. See 011 can. Firearm • •  Ingle trigger. J. A. R. Elliott . .  732.531 Metal. leaching. T. B. Jo.eph . . . . . . . . . . . .  732,641 CanB for shipment. preparing. D. Cameron 

:t;:��::::f ����������n�·W�·N�
a
-¥f:�t : : : : : n�:rJ Metal working machine. L. F. & R. Schulze. 732.453 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.046 Fireproof lIoor. W. N. Wight . . . . . . . . . . . . . .  732.482 Metallic tie and rail fa.tener. V. C. Wash-Canning foods. A. T.. Jones . . . . . . . . . . . . . .  732.083 i W N abaugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732.4711 
Cane. magazine torpedo; J. H. Re.e . • . . . . . .  732.587 Fireproof 1I00r and con.truct ng .ame. • . 'Ietan'''glcal furnace, M. P. Bo.s . 732.263 to 732,269 
Car brake. A. Christen.en . . . . . . . . . . . . . . . .  732.516 Wight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.484 llI/ . :'- " c .r lOCk. J. C. Betts ' . . . . . . . . . . . . . . . . . 732. 613 Car brake attachme,.. G. E. Terpe . . . . . .  732. 604 Fireproof 1I00r construction. W. C. Lewis . .  732.091 Mm. ' ti. C. Groves . . . . . . . . . . . . • . • • . . • • • • • • .  732.294 
Car brake • . emergency. W. B. & V. Storch 732.600 FI.h cutting and cleaning apparatu •• A. R. Mixing device. L. E. Shinn . . . . . . . . . . . • . • . .  732 . 661 Ca., bnnter. electric. J. Brennan . . . . . . . . . . . 732.041 Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.376 Molding lIa.k •• pres.ure apparatus for. J. Car center sill. railway. O. S. Pulliam . . . .  732.442 Flax .tock and preparing .ame. B. C. Mudge 732.103 M'll 732 576 Car con.tructlon; C. W. Mourer . . . . . . . . . .  732.425 Floawt. e

t
lectrlcal contact controlling. I . G. 

732 608 Moldl�g "m��hi,;�: ·W: ·T: · ci��k: : : : : : : : : : : : :  732;276 Car coupling. O. S. Pulliam . . . . . . . . . . . . . .  732,441 a erman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • Motor control .ystem, G. H. Hill . . . . . . . . . .  732.351 Car coupling. W . .  L. Kendall . •• • . . . . • • • . . •  732.642 Flonr and lard robbing machine. T. We.ter· Motor.. collap.lble vessel for atmo.pherlc. Citr door, grain; .  S. A.- Vickers . . . . . . . . . . . . •  732,666 Fl 
man . 
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w. M. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . .  732.627 Car draw gear. railway. J. F. Courson . . . .  732.521 ue expan er an cu er. . au . . . . . . . .  • Music . leaf turner, E. AllI.on . . . . . . . . . . . . . .  732.4911 Car. dumping, A. D. Harrl.on . , . . . . . . . . . .  732,348 F
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6 Mu.lc le"f turner, H. H. Hill . . . . . . . . . . . . .  732.554 Car guard rail. freight. W. Harrison . • . • . .  732,409 us ng appara u.. . . one. . . . . . . . . . . . .  • Muzzle. grazing. H. G. Bank • . . . . . . . . . . • . .  732,502 Car, railway. F. H. Rapley . . . . . . . . . . . . . .  732.113 Fly e.cape. window .creen. E. L. Hereford 732.634 

Necktie .hleld, reinforced, G. Fla.kamp . • . •  732,537 Car window antlfrosting attachment. A. Le Folding box. Z. B. Webb . . . • . . . • • • • • • • • . . .  732.329 Nest, trap. G. & W. Brand . . . . . . . . . • . • . . . . .  732, 100 Blanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,087 Folding carrier. W. J. Best . . . . . . . . . . . . . . . .  732.037 Nut lock. G. J. Callahan . . . . . . . . . . . . . . . . . . . 732, 166 Carbon compounds, obtaining. K. C. Wldeen 732.480 Foot cleaner or door mat. mechanical. Preu •• 
7 Nut lock. L. E.ser . . . . . . . . . . . . . . . . . . . . . . . .  732, 178 Carpenter'. gage, 1>. Shireman . . . . . . . . . . . . 732.379 & Jan.son . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  32,373 732 '432 Carpet stretcher, H. Ripley . . . . . . . . . . . . . .  732,446 Fo�k. J. O. Cochran . . . . . . . . . . . . . . . . . . . .  732,675 Nut lock, N. Newman . . . . . . . . . . . . . . . . . . . . .  

' 90 Carriage. baby. T. Murray . . . . . . . . . . . . . . . .  732.426 Formaldehyde generating apparatus, E. F. Nut. lock. A. Scholer . . . . . . . . . . . . . . . . . . . . 732.5 
732 575 Billl 732 1 59 Nut, locking. A. T. Hughes . . . . . . . . . . . . . . . .  732,411 Carriage spring, L. G. Mayer . . . . . . . . . . . . . . . ng. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

011 burner, fuel, T. E. Flaberty . . . . . . . . . . . . . . 732 , 1 81 Carriage top valance, R. C. Schemmel . . . . . .  732,589 1 Fruit. de •• lcating. W. S. Keye . . . . . . . . . . . 732.563 
011 can, dru�glst'. di.pen.lng, J. A. DinkIer 732,620 Cart. a.h. F. C. W. Stelter. . . . . . . . . . . . . .  732.459 Fuel and making .ame. artUiclal. E. C. � 

732 255 Cart. double dump. T. Sunderland . . . . . . . .  732.324 May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.574 011 .witch, H. P. Ball . . . . . . . . . . . . . . . . . . . . .  • 
Cement, T. B. Joseph . . . . . . . . . . . . . . . . . . . .  732. 640 Furnace. See Boller furnace. Ordnance, ga. check pad for breechloading. 
Cement. apparatus for construction of bulld- Furnace. G. T. Wyatt . . . . . . . . . . . . . . . . . . . .  732,610 . G. Gerdom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.541 
. Ing. of. C. G. Canfield . . . . . . . . .  ; . . . . . .  732,167 Furnace controlling apparatn., .moke con- Ordnance, semi-automatic breechloading. 
Cement. composition of painting. J. Senft 732.226 sumlng, H. Kowltzke . . . . . . . . . . . . . . . . . .  732, 41 9  W: H. Bevan . . . . . . . . . . . . . . . . . . . . . . . . . .  732,259 
Centrifugal machine. G. Pott et a1 . . . • . . . .  732,220 Furnace llring machine. J. U. Hobbs . . . . . .  732 , 635 Ore concentrator, Roger. & Hanson • • • • • • •  732.319 . 
Chain hook. watch. C. H. Keuscher . . . .  732 , 358 Furnace •• apparatns for feeding fine fuel to. Ores, leaching, G. E. Thede . . . . . . . . . . . . . . . .  732,6Q5 
ClElr J G Hallstrom . . .  ; . . . . . . . . . . . . . .  732.550 J. E. Baldwin et a! . . . . . . . . . . . . . . . . . .  732,031 Package. R. P. Beatty . . . .  · . . . . . . . . . . . . . . . .  732.332 
Cider' pres •• E. R. Bowman . .  _ . . . . . . . . . . .. . . .  .732.040 Furrow opener attachment. C. S. Kemper . .  732,191 Package tie, Jacobson & Trede . . . . . . . . . . . . .  732,081 
Cigar box or similar receptacle,- E. O. Thur- ' Game. O. L. Durboraw . . . . . . . . . . . . . . . . . . . .  732,281 Packing, stumng box, J. McCallum . .. . . . . . .  732.579 . nau . . . . . . . . . . . . . . . . . .  ; . . . . .. . . . . .. . -. . . . .  782.664 Game ' apparatu •• O. J. McLeod . . . . . . . . . . . .  732.312  Paper bag., or · the ' like. bolder f!lr piled 
Cigar ' pipe • .  W. A •• man . . . . . . . . . . . . . . .. .  .' 732.252 Garment claso. Taylop & Tunnlcllffe . . . . . . . .  732. 1 38 .Ups or .beets of. W. Hndson . . . .. . . . . . .  732,352 
Cigarette cutting mechanl.m, J. Wojclech- Garment. nether. C. E. Taylor . . . • . • • . • • . . . •  732,603 Paper box, folding. G. A. Hartramof . . . . . .  732,071 

owskl . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  732.S.'0 Garment snpporter, S. G. Ginner . . . . . . . . . . 732. 183 Paper box gluing mechani.m. W. S. Scales . . 732.225 
Clrellit breaker. H. P. Ball . . . . . . . .  732,253. 732,254 Ca. bnrner, L. F. Knoderer . . . . . . . . . . . . . . . .  732. 193 ' (Coftttnued 00 page 17) Cisterns, etc .• form for, G. G. F . . Boswell. ' 732,509 Gas burner, J. J. Johnston . . . . . . . . . . . . . .  7;l2,68Ii 
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·'Star" s1r�� 
Lathes 

Send for Catalogue B.  
SENECA PALLs MFO. co. 695 W&ter SIreet, 
Se_ Falls, N. Y., U. s. A.  

SCHIEREN 
BELTING 
Is the product of 10Dg experleDce, the be.t 
Packer hides. the pure.t oak bark that 
��o:r:'�J:�:ltt���.k
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handsome BeltlDR Book aDd LeatherlDe 
Literature ? . 

CHAS. A. SCHIER-EN ®. CO. 
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��Third st. 

BOSTON : 192 IJncoln St DENVER : 1319 Sixteenth St. 
H.ut:BtrBG : Pickbuben 4. 

'AUTO F;D UCATO R ',' $ 2 .  
HOMA NS A U TOMOBIL E S  

P O P U L A R  E D I T I O N .  
Gasoline, Electric and Steam Automobiles thoroughly and I comprebenah"ely explained with �tions OD toe care aDd 

:t;
eration of all types of self-propelleG vehicles and accessories. 

��=is ���=l!�S:ru::�te �u:::�iODB and dJa.. 
SATI8FA.Cl'ION GUA.RANTEED. ORDER TO-DAY. 

THEO.  AUDEL & CO • • Pub .. 63 Fifth Av. ,  New York 

THE OBER LA. THES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
FIle, KDlfe aDd Chl.el Handles. 
WhilHetrees, Yokes, Sookes, Porch 
SpiDdles, Stair Balusters Table 
and Chair Legs and other liTeguJar 
work. 

p- Send 1M' CiIrc'UIar A. 
The Db,r Mfg. Co., 1 D Bell St., Chagrin Fal ls;  o.,U.S.A. 

Little Wondex<�, 
TELEPHONE 

FO R S6.00 
We wlll send 2 telephoDes, jUfeet 
and all Decessary .taples, Wltli full liiiltriio:(ll 
t10DS how to put them np and operate. 

HIPWELL M FG. CO., . 
AllelrheDY, Pa. 

DRIN K  PURE WATER 
I f  yon want to be healthy. Don't 
veDture OD driuklDg doubtful 
water. Alway. use the 

Filter 
which completely removes typhoid aDd 
cholera germs fr()m tne water. Send tor 
circular ••

• 

BEBKEFELD FILTER CO., 
4 Ceda. St ..... t, New YorJr. 

WORK SHOPS 
of Wood and Metal Workers, with­
out .team power, equipped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y -
aDow lower bids on jObs, and give 
=�� f:;<:3�?x:���

r
�/Jt!t:� 

W. F' .. J O H N  IiSARNES CO. 
Established 1872. 

1 99 9  RUBY ST. , ROCKFO R D ,  I L L. 

PAW .LI N C  &. H A R N ISCH F EC E R  

M O NOPLEX 
TELEPHONE 

6 H. P. 
AUTO M O BILE  

M OTOR 
::.y��

e = tr:g:t 
feed carburettor. . 

$185.00 t;��. E'�e Co.. 

INTEROOM M U N ICATING 
$4.00 each 
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lema and the advantage of our tostrUnlents. 
Price, 't Station Instruments, t4:.00 each PrIce, 11 StattOD IDBtruments, 4.90 each PrIce, 8 End Instruments, a.50 each 

ATWATER KENT MFG. W ORKS, 110 N. 6th St • •  Philadelphia, Pa. 

NOISELESS 

Bevel Pinions 
W e  CaD fuml.h our New Proce •• 

Noiseless Plulon. In bevel. as weD 
� =�A a:�y 

.
1::q��J

ed
hc\"�� power. Write for catalogue. 

THE NEW PROCESS RAW H I DE CO. 
Syracuse, N .  Y . 

STEELO H A R D E N S  A N D  
TOUGHENS I RON  

IMPROVES STEEL AND  PREVENTS RUST 
SH',O  C O ' I' I I '  4 0 3  E I ST  2 3 J  S T R E E T  IlEW r01l1 U S I 

Scientific American. 37 
Paper cutter attachment aDd book mark, 

combined, C. J. I. DevllD . . . . . . . . . . . . . .  732,527 
Paper mill engine, C. S. Elder. . . . . . . . . . . .  732,530 
Paper or other fabric., machinery for cut­

ting and folding, E. H. Cottrell.732,338, 732,339 
Paper weight and pincushion, combined, 

G. Alden . • . . . • . . • . . • . • • • • • • • • • • • • • • • •  732,49Z 
Papers, plates, etc., solution for use in 

the production of photographic, Jolles 
& Llllenfeid . . . . . . . . . . . . . . . . . . . . . . . . . .  732,189 

Pa.teurlzer, Barre & Mignault • • • • • • • • • • • •  732,035 
Pedocycle, J. D. Schmidt . . . . . . . . . . . . . . . . . . 732,120 
Pegging machine, J. F. Davey • • • • • • • • • • • • • •  732,01;2 
Pen, fountain, A. E. Schaaf . • • • • • • • • • • • • •  ; 732,117 
Pen, ruling or draftsman'., J. Fiedler . . . . .  732,534 
Pencil, F. W. Musson . . . . . . . . . . . . . . . . . . . . . .  732,210 
Perforating machine, electrically controlled, 

H. L. Davl • • • . • • • • • . • • • • • • • • • . • • • . . •  732,279 
Pha.e. tran.formatlon, A. D. Lunt . . . . . . . . .  732,204 
Photographic priDting apparatu., H. H. ·Mc· . 

Intire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,650 
Photographic purpo.es, portable dark cham· 

ber for. J. Lambert • • • • • • • • • • • • • • • • • • •  732,086 
Piano action, R. M. HutchinsoD . • . . • • . • • • • •  732,188 
Pianoforte keyboard, F. L. Harmon . ' . . . . . .  732,688 
Plano with auxiliary harmonic sounding 

board, F. W. Kringel . • • • • • • • • • • • • • • • •  
Pick fastening, R. Wheater • . . • • • • • • • • • • • •  '. 
Pile fabriCS, device for cutting double, O. 

Hallen.lebeD • • . . • • . • • . • • • • • • • • • • • • • • • •  
Pipe : See Cigar pipe. 
Pipe jacket, .team or air. R. · Holden . • • • • • •  732,299 
Pipe", repair .leeve for lIuld cODducting, 

Dre.ser & .Henry . . • . . • . • • • • • • • • • • • • • • •  , 732,400 
Planter, corn, A. B. Frenier • • • • • • • • • • • • • • • •  732,687 
Planter, .eed, J. L. Phelp • • • • • • • • • • • • • • • • •  732,316 
Plants of their lIeshy .ubstance., machine 

for dlve.ting part. of, H. J. Boeken • • • •  732,161 
Pliers for clamping clip. on Wire., W. J. ' 

Baker • • .. . • • . • • • • • . • • • • • • • • • • •  '. • • • • • • •  732,501 
Plow, Johans.on & Jonsson . • • . • • . • • • •. . . . • .  732,302 
Plow and cultivator, comhinatlon adjustable, 

W. H. Fox • • . • • . • • . • • • • • . • . . • • . • • • • • • •  732,626 
Plumb rule, and level, A. T. Blnkerd • • • • • •  732,614 
Poke, animal, J. S. Weather . . . . . . . . . . . . . . .  732,328 
PolI.hlng machine, H. Schues.ler . . . • • • • • •  732,657 
Pool table register, G. C. Beck • . • • • • • • • • • •  732,503 
PostofHce a •• ortlng case and table, M. S. 

Field . . • • . • • . • • . • • • • • • • • • . • • . . • . • • . • • .  732,345 
Potato picker, C. W. Bly • . . • • • • • . • . . • • . • . •  732,039 
Power translating device, G. W. Marhle • •  732,647 
Power transml.slon and control, J. B. Entz . 732,062 
Power transml.slon mechanism, J. Dring • .  732,057 
Power transmitter, E. B. Allen • . • • . . • • . . • •  732,391 
Power tran.mlttlng device, C. W. Hunt . • • •  732,079 
Preclou • •  tones, cutting, E. G. H. Schenck . 732, 119 
Precious stones, machine for cutting, E. 

G. H. Schenck . • . • • . . . . • . • • • . • • • . • • • • • .  732,118 
Printing apparatu., stencil, D. Ge.tetner • •  732,542 
Printing hlock, J. H. Swain . . . • . • • • . • • • • • •  732,467 
Printing machine delivery mechanism, W. 

Spalckhaver • • .  ' . ' . . • • . • • . • . . • • . • • • • • •  , 732,322 
Printing pres., S. G. Go •• . . • • . • • • • • • • • • • • •  732,066 
Printing pres., D. I. Eckerson . . . . . . . . . . . . .  732,528 
Projectile, E. M. John.on . • . . • • . • • • • • • • • • • •  732,638 
Propeller, self clearing, C. H. Lee . . . . . . . . .  732,568 
Protective compo.ition, applying, O. A. 

Stempel • • • • • • . . • • . • • . . • . • . . . • . • • • • • • •  732,663 
��';ri".,�: !il,
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Pump operating mechanism, G. A. Gemmer 732,628 
Pump, rotary, E. Patterson . • . . • • . • • • • • • • • •  732,109 
Pump, valveless, L. S. Chapman • • • • • • • • • •  732,169 
Pumping device, air and water, Vanlman & 

Sanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 732,241 
Punch, belt, ·D. T. Allen • • • • • • • • . • • • • • • • • •  732,030 
Punching bag and .upport, G. S. Maxwell . .  732,096 
Punching machine spacing table, J. Chrl.tle 732,517 
Racing hurdle, R. P. Traxler • • • • • • • • • • • • • •  732,680 
Rail brace, D. D. Quenell • • • • • • • • • • • • • • • • •  , 732,653 
Rail joint, F. Melaun • • • • • • • • • • • • • • • • • • • • • •  732,311 
Rail jOint, B. Wolhaupter. . . . . . . . . . . . . . . . .  732,390 
Rail sander, J. C. Thompson . . . . . . . . . . . . . . .  732,325 
Rail., foot blocking for guard, E. A. Bower. 732,511 
Railway, electric, A. H. Bedworth . . . . . . . . . 732,157 
Railway, electric, E. C. Boynton . . . . . . . . . .  732,512 
Railway line .leeper, A. Olivier . . . . . . . . . . . .  732,213 
Railway rail joint, T .• Powell . . . . . . . . . . . . . .  732,317 
Railway rail track bridge, O. Haa.e • • • • • • •  ; 732,069 
Railway .witch operating device, C. A. HeD-

del • • . • . . . • . • . • • . . • • . • • . • • • . • •  • • • . • • • •  732,552 
Railway .witche. and signals, operating 
Rail�a� 
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Ratchet wrench, A. DODavan • • • • • • • • . .• • • • •  ; 732,005 
Receptacles, insertlhle clo.ure for liquid, 

G. H. Klemm . • • . . • • . • • . • • • • • • . • . • • • • •  732,565 
Recoil check, lIuid; Daw.oD & Buckham • • • •  732,676 
Refrigerator, M. Ben.inger, rel •• ue . . . . . . . .  12,127 
Refrigerator car, H. ·F. Stanley . . . . . . . . . . . .  732,597 
Rendering lard, W. B. Allbright • • • • • • • • • • •  732,151 
Rest, folding, M. Rosenberg . • • • . • • • • • • • • • • •  732,1l6 
Ring, M. L. Weiss . . . . . . . . . . . . . . . . . . . . . . . . .  732,245 
Ring guard, J. Fallek . . . . . . . . . . . . . . . . . . . . . .  732,532 
Ring tray, B. Lenzen . . . . . . . . . . . . . . . . . . . . . .  732,089 
Ro'lmg mill , R. D. york • • . • . . . . • • • • • • • • • •  732,490 
Rotary engine, R. Foster . . . . . . . . . . . . . . . . . .  732,404 
Rotary engine, E. J. Beakley . . . . . . . . . . . . . . .  732,612 
Rotary engine, T. M. Andrew • . . . . . • • • • • • •  732,671 
Rotary lIuld pressure engine, Draper & 

Carter . . . . . . . • . . • • • • . . . . . . . . . • . . • . . • . •  732,280 
RowlDg apparatu., J. L. Burton . . • • . • • • • • •  732,336 
Rubber glove, .eamle •• , C. A. Lind.ay . . . .  732,360 
Ruler and adding device, combined, Ha.kell 

& Mitchell • • • • . • • . • • . . • . . . . . . • . • • • • •  , 732,072 
Safe, T. Scott • • . • . . • • . • • • . • . . . . . • . • • . . • • • •  732 ,660 
Safety hook, F. LyDX . . . . . . • . . • • . • . • • . • • • •  732,308 
Sampler, liquid, G. S. Dyer . . . • . . • • . • . • • • .  732,059 
Sandpapering machines, automatic yielding 

pres.ure bar. for, C. C. Stuart . . . . . . . . . .  732,381 
Sandpapering machines, automatic yielding 

.ectlonal pressure bar for, C. C. Stuart . 732,134 
Sash bar, greenhouse, etc. , P. M. Pierson, 

reissue . • • • . . . . . . .  , . . . . . • . . . • . . • .  ' "  • •  12,129 
Sash, tongued, E. Hipolito . . . . . . . . . . . . . . . . .  732,298 
Saw frame stretcher, C. J. Novak . . . • . . . . • •  732,315 
Sawmill, H. S. Mitchell • • • . . . . • • • . . • • . • • • • .  732,649 
Sawmill carriage offset mechanl.m, A. J. 

West . . . . . . . . . . . . . . . . . . . . . . • . . • . . • • • • .  732,148 
SCl\ffold bracket, folding, G. A. Pierce . . . . . .  732,584 
Scraper and grader, N. Drel • • . . • . • • . . • . . • •  732,621 
Seat. See Bath tub seat. 
Seal loCk, W. L. Sebring . • • • . • • • . • . .  732,593, 732,594 
Sealing device, bottle, W. C. Wlederselm . •  732,4l!1 
Seed cleaner and separator, C. N. Hatlleld . •  732,073 
Self-waiting table, Shafer & Miller . • • . • • . •  732,227 
Sewing machine, S. M. Jacoby . • . . . . . • • • . . .  732,353 
Sewing machine hemmer, J. Douglas . . . . . .  732,399 
Sewing machine, hem.tltch, A. J. A. Oe.ter· 

reich . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . • .  , 732,435 
Sewing machine, overseaming, W. H. Sted-

man . . . • . . • . . . . . . • . . . . . • . • . • . • . . • . . • . .  732,457 
Sewing machine ten.lon releaSing and restor- . 

Ing device, J. G. Greene . . • • • • • . . . . . • . •  732,407 
Sewing machlue thread guide, W. H. Sted· 

man . • . . . . . . . . . . . . • • • • •  ' . ' • • • • • • • • . . • .  732,458 
Shackle, H. G. Judd . . • • . • • . . • • • • . . • . . . • . • .  732,417 
Shaft., compound .leeve for lIexlble, A. 

Janet . • . . • . • • • . . . . . . . . • . . • • . • • . • . . • • . •  732,415 
Shingle bracket, N .  Weber . . . . . • . . . . . • . . • . .  732,388 
Ship.' bottom., apparatus for cleaning, C. 

Johnson . . . . . . • . . • . . . . . . • . . . . . . . • . . . . . •  732,082 
Sboe plug, detachable, L. B. Cahtll . . • . . • . •  732,045 
Shredding machine feed mechanl.m, F. M. 

& W. R. Teeguarden . . . • . • . . • . . • . • . . • •  732,382 
Shutter worker, A. M. Burnham . • • • • • • • • • .  732,893 
Shutter worker, N. O. Bond . . . . . . . . . . . . . . . .  73:1,615 
Shuttle, L. V. Martel . • • • . . . . • . • • • • • • • • • • • •  732,310 
Signaling .ystem, H. G. Brown . . . . . • • • . • • •  732,272 
Silicon and aluminium from .llIcate. of 

alumina, manufacture of, C. H. HomaD 732,410 
Sinew extractor, H. H. Hollender • • . • • • • • • •  732,300 
Sink, camp, G. B. Donavin . . . • . . • . • • . • • • • •  782,342 
Smelting plant, W. E. Koch . . • . . • . • . . • • . •  732,084 
Snow plow, P. J. Lunden . • • . . • . . . . . . • • . . • •  732,646 
Soldering machine, . can, C. H. Ayar • . . . . • •  732.611 
Sound reproducing machine, E. D. Glea.on . 732,2112 
Sparking plug, W. Barber . . . . . . . . . • . • . . • . . •  732,032 
Spectacle holder, R. M. Groom • . • . . . . . • . . •  732,547 
��f�����9�!�h�.:.:����: · N: N: 'S: 'D��d"eii':' : i�:�g 
Spinning .pindle, R. �'alr . . . . . . . . . . . . . .  • • .  732,179 
Spinning spindle plumbing device, A. E. 

Rhoade. • . • . . . . . . . . . . . • . • • • • • •  • • • • • • • •  732,223 
Spliclug tool, D. E. WI.emaD . • • • • • • • • • • • • • •  732, 150 
Sprayer, haDd, G. W. Llsk . • . • • • • • • • • • • • • •  732,092 
Spring wheel, C. C. Kelley . . . . . . . . . . . . . . . .  732,303 

(00tIUnuecI on page 8&) 

THE FAY & BOWEN MAR I N E  MOTOR 
is a revelation to those who have used others. Reliable, safe, 
��:�1 .!W,d1t e:s� towh!:r;:; 8ta��:lliar.r �::n�; 
t:�t C:

r
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a
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and IIRttsfaetOry igniter. 
Motors complete from 1 � to 25 h. p. ready for Installation. 

We also bulld handsome launc.b.es with motors Installed and 
�ady to run. SEND FOB. CATA.LOGUB. 
F AY & BOWEN, 86 MlIl St., AUltU.D, N. Y. 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

<I,uick 
pnnting 

Negatives 
can be 

secured 

� 
These plates 

are 
especially 

adapted fOi 
Tourists 

using 
Hand­

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS. MO. 

New York : 32 East 10th Street 
Chicago : 1211 Masonlo Temple 

San Francisco : 819 Market Street 

Alrentl!l Wanted Everywhere to sell our Pocket Cameras. No films necea­IIIU'Y. PictUJ'1W reproduced. in colors instant. 
:eu:�' op;trtni.::. 

l
�� ��C::Z. fi.a:it acten.t1fi.c Invention. Sample postpaid on re­

celpt of �5 cents ; one aozen, t2.60 ; two 
dooen, $4.00. 
N E W  Y O R K  C A M E R A  C O .  8 8  BPOadway, New Y".k 

Moving Picture Demonstrations 
Have you a new device that require. an expensive 

demOD.tratlon to make a sale? Why DOt let us take a 
moving picture of It to he shown in our little 

Canvassing M -utoscope 
It'. a wonderful salesman and a lIl"6at saving. 

Write 1M' tuU parUcuIIJr . .... d book/d. 

AMERICAN MlJTOSCOPE & BIOGRAPH CO., 
11 Ealt 14th -. New Y".k. 

A GO O D  I N VEST M E N T 
For S1.' ji :O��l�

e��J.y��':M,D2.trf:i�':J.: 
tiona for learning �J�l,!lf;tlcf 

ttat�r
a
:�':11:

t
��i 

to earn ROod wage •• 
Send 25 cent. for UDI.­

versal dating .tamp, 
by mall, po.tpaid. 
SeDd for oureatalog. 

. ElltabllJlhed .l8'I9. 20 Park Place New York 

WELL·· ' DRILLI.a 
. Machines 

Over 7 0  .izes and .tyles, for drUlIn; either deep or 
.hallow wells In any kind of .0D or rock. Mounted 

. on wheel. or on .111.. With engines or norse powers. 
Strong, simple and durahle. ADY mechanic can 
oper_te tbem easily. Send for catalog. 

.' WILLIAMS BROS., Ithaca, N. Y. 

FOR LIGHT AND MEDI U M  WO r. K  
thl. Dew 14 Inch 

,-B. F. BARNES 
UPrlRbt Drill I. the be.t tool made. 

Substantial, well hullt. up to date. 'l'he 
driving power i. 8trona: and po.ltlve-the 
II ve-.tep CODe give. wide raJllle of .Med.­
will drill from l/16-lncb to ,,-inch. Read· 
IDg matter on reque.t. 
B. F. BARNES COMPANY, Rockford ,  I I I .  

I F  YOU S H OOTI A ... R I EUL E, PVto! or SIiotawn. ;,:on'll ....... e a  un . 
Eye hy �eDdina:· three 2c. .tamp. for 
the IdeIJI, Harn,(J,.book "A " 126 pagel! 
FREE. The late.t EncYclopedia of 
ft�tr=i��=�Adr=a 

IDEAL MFG. CO., 26 U  St., NEW HAVEN, CONN •• U.S.A. 
T H E  M I E T � 

... 
&� E I SS KEROSENE 
·l to 60 lL P. and GAS ENGJNE 

Send for =. :"�ROS:�E "i'u�� 
Catalogue. 8�mple. re1ia� N o electrlc btot­.y or flame used. Perfect �Ja.. 
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IDA storar batter aba 
a POWX: PM. 

128-138 MO'rr ST 
ADOPTED B 

U. S. GOV 
Dhrheot Awe. 
Generator Set, P 
Gold Medal. Pan- rican.E:I:-

position, 1901 . Gold KedaI. Charleston, S. C., Exposition, 1902. 

ELECTRIC AUTOMOBILE. - DIREC­

=1:��O���oil�¥�7cr!!o::e ��e':�Wu':.�:J'!�� 
No. 1 1 9ji. Tbe motor aDd battlll"Y are also treated of 
iD detail. Price 10 cent.. For sale by MUDD & Co. and all new.dealers. 

AEOL IORAFT Model Yacht 
Sails on a tight wire ; goes about automatlcally at. 
each end; keeps in motion as long 88 the wind blows. 

'l!he Latest Scientific Toy. 
Fasc1natlDg to old and young. Beautifully made. 

Single, tl.60 f. o. b., N. Y.; 
Pair, for raelD&', IS. 00, prepaid. 

Send for descrlptlve booklet free. 
FRAN KLIN MODEL SHOP, 

1 28 W. 31J;1t Street, NBw YORK CITr. 

�. Sq-uabs Pay ft::! 
_ . Easier, Deed attentloD ouly part 01 I time

i 
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big prices. Ral.ed ID one 
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BOOKLET I1Dd leam this /,mmtmselll � rich hol1lll induBtrl/. , 
Plymouth Rock Sq uab Co •• 1 4  Friend St . ,  Boston, Mals;-

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

AD;,:one senciina: a sketch and descrintloD may 
quickly ascertain our opiDioD free wbether an 
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apectal notice, without charfle. in the 

Sdtntific Jlmtrican. 
A handsomely illu.trated weekly. Larjlest c\r. 
=-:���f ':::.i4�

e
fllll�1�U�i n�=:iu�� 

MUNN & CO.36 1 Broadway, New York 
Branch OfIIoe, 625 F st.. Washington, Do C. 

'18 eaa1ly covered without the use of a scaffold, by 

PaHon's Aarao-Paintar. 
By the use of compressed air, i t  enables o n e  man to accom­
plish as much as five men with brushes, and saves its cost 
In two days' use. Weighs only twenty-five pounds, and 
has nothing to get out of order. . 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gives effectual protection to Inside woodwork liable to eX­
posure to sparks or light fiames. Reduces Insurance rates. 
Best apl>l1ed with the Aereo·Palnter. Can be appUed with 
brush. Full Information and painted Bamples....,FREE. 

PITTSBURGH PLATE GLASS CO.,  General Dlstributers. 
PATTON PAI N T  CO. 82'1' Lake St ........ MIlwaukee, W .. 
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Scientific Americai\. 
ARTHUR L. BAN KER, Pres. QEO. A. BANKER. freu. 

Banker Brothers · Company 
N EW YO R K  

PH I LADELPH IA 
PITT.BU RC H  

U WE  SELL NO 

PEERLESS 
Touri ng Cars 

AVTOCAR 
Tonnea u 

PIERCE 

Hill Climbing 

EXPERIMENTS " 

KNOX 

Waterless 

WAVERLEY 
Electrics 

:. \ 
ORIENlI" 

Spring wheel, C. J. Zlllgitt . . . • . . . . . • • • • • • •  732.684 
Stalk cutter and crusher, R. B. I1llison • • • • . 732.623 Stall. portable. D. Stitzer . . . . . . . . . . . . . . . . . .  732.232 
Stamp. hand, E. M. Tilden • • . . . . . . . . . . . . . •  732.236 
Stamp, hand. C. Hansen . . • • • • • • . • . . • • • • . • •  732.551 
Stamp. marking, G. D. Strayer . . . . . . . . . . . .  732.601 
Steam generator. F. M. Faber . . . . . . . . . . . . . 732.344 
Stencil sheet. A. D. Klaber. . . . . . . . . . . . . . . .  132.564 
Still column. column. E. Gu1llaume . • • . • • . •  732.548 
Stocking. seamless fashioned, · J. F. Bard . . .  732.034 
Stone. artificial, Bell & Leet . . . . . . . . . . . . . •  732,674 
Stone for building piers, drydocks. break-

waters, etc. , apparatuB for making arti-
ficial. F. B. & C. H. Umstead . . . . . . . . . . 732.607 

Stop motion, G. A. Martin • . . . . . . . . . . . . . . . .  732.573 
Stove. C. E. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . 732. 186 
Stove, gas or vapor, H. B. Tatham. Jr . • .  732.470 
Striking bag disk support, W. J. Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.396 
Stutllng box. F. E. Fredericks . • . . . • • . . • . • • •  732.291 
Suspenders, G. M. Edgarton . . . . . . . . . . . . . . . .  732.060 
Swimming apparatus. J. J. Gallagher . . . . . . 732,405 
Swing. C. 0, Lyman . . . . . . . . . . . . . . . . . . . . . 732.307 
Table. See Extension table. 
Tanning apparatus. C. P. Kerans . • • • • • • • • •  732.562 
Tap. barrel. A. Schneider . . . . . . . . . . . . . . . . . .  732.122 
Teaching apparatus. , gun practice. C. A. . Sporrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 732.596 
Telegraphic transmitter. H. G. Martin . . . . •  732,648 
Telephone. F. C. Redfield . . . . . . . . . . . . . • . . . .  732.443 
Telephone book switch. E. B. Fahnestock . .  732.287 
Telephone system, central energy, K. B. • 

Miller . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . .  732.09" 
Telephone system. selective party line. A. 

J. Springborn . . . . . . . . . . . . . . . . . . . . . . . . .  732. 131 
Telephone transmitter. M. Weisser . . . . . . . . .  732.147 
Telephone transmitter, E. B. l!'ahnestock • • •  732.284 

732.285 
Telephone transmitter and receiver, O. P. 

Sammons . . . . . .  . . . . . . . . . .  . . . . . .  . . . . . . .  732.449 
Telephone transmitter base. E. B. Fahne-

stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732.286 
Terminal socket. C. Lelchtenschlag . . . . • . • .  732.196 
Theatrical apparatus. L. J. Coucb . • . • . • . • . .  732.049 
Thill or pole cliP. W. A. G1llett et al . • . . •  732.629 
Threshing machine rope or cable drive, G. 

E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.690 
Tie plate. B. B. Moss . . . . . . . . . . . . . . . . . . . . . 732.424 

Runabouts 
Tire protector. noiseless. L. C. Cummings . .  732.278 

Buckboai-ds Tire. rubber. E. B. Tagler . • . . . • . • . . . . . . . . • •  732.237 
Tire. vehicle wheel. S. C. Lines . . . . . . . . . . . .  732. 199 

A. L. AND C EO. BAN KER IN A P E E R L ESS 

Tongs. J. Morgan . . . . . . • • . • • . . . . • • . . • . . • . • •  732.100 
Tongue. vehicle. H. H. Dreyer . • . . • . . . . . . •  732.62:1 
Tool shanks. means for holding cylindrical. 

J. A. Coburn . . . . . . . . . . . . . . . . . ; . . . . . . . .  732.048 
Top. spinning. Stump & Crook . • . • . . . . . . . •  732,233 
Toy, Craun & Harris . . . . . . . . . . . . . . . . . . . . . . .  732.051 
Toy, J. A, Doyle . . . . . . . . . . • • . • . . • • . • . . . • .  732.056 

Let US know your wishes in the automobile line and we will guarantee to Toy building blocks, F. Thomsen • • • • . . . • •  , 732,384 
suit you with a car that will give satisfaction. ��!�k n;:��:;

i
���ar�tu:; R�e
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���i�; : : : : : :  U�:g� 

Years of experience in the bicycle field has enabled us to go into automobiles Track sanding apparatus. J. C. Hooper . . . .  732,636 
, ,' h " • ' Trains, system of control for electrically 

on t e ground floor, and we WIll not recommend a car that does not come up propelled. E. A. Sperry . . . . . . . . . . . . . . . 732.130 
to our high standard. 

• • ��ll:�: ill!' &
W

����e·r·::::::::::.��::�: �g�:!�� 
We are the exclusIve agents for the followmg : Truck. H. E. Melv1lle . . . . . . . . . . . . . . . . . . . . .  732,367 

Truck or car. dumping. S. E. Gladding . . . .  732,544 PEERLESS, 2 and 4 Cyli nder, Gasoline, ·20 to 40 Horse Power 
AU TOCAR, 2 Cylinder, Gasoline, .. It's a Marvel " 

Trunk. M. N. Drucker . . . . . • . • . . . • . . . . • • . .  732,058 
Trunk. M. V. Bnrnslde . . . . . . . . . . . . . . . . . . . .  732, 165 
Trunk attachment, G. Alden . . . . . . . . . . . . • • .  732.493 PIERCE, 1 and 2 Cylinder (The Strenuons), Gasoline 

ORIENT, Rnnabout and Bnckboard, Gasoline, 
KN OX, Waterless, Gasoline 

" M ach for Little " ����:.. h���1'!�t·H.w:!��; . .  � . .  ?���?�: : : : : :  U�:g�� 
WAVERLEY, " The Popnlar Electric," Electric 

We carry a full line of lamps, caps, clothing, goggles and all supplies.  
Our three stations are the most completely equipped and thoroug'hly 

up-to-date in the country, and we are taking thorough care of all our customers " 
wants from a gallon of gasoline to a Peerless Touring Car. 

Let us do business with YOU. 

Tube sheet protector, C. H. Boone • • • • • • • • .  732,508 
Tunneling macblne. P. Unanue . • . . • • . • • • . . .  732,326 
Turnbuckle strain. L. Steinberger . • • •  ; . . . . . 732,099 
Type casting matrix, T. Cleghorn . . . . . . .. . .  732,395 
Type finlsblng machine, Huston & Smith . . 732.560 
Typewriter, N. L. Anderson . . . . . . . . . . . . . . .  732,498 
Typewriting machine. Cross & Grltl!ths • • •  732,340 
Typewriting machine, W. C. Farnum . • . • • •  732,033 
'rypewrlting machine. F. W. Hfilard . . . . . •  732,557 
Typewriting machine carriage mechanism, 

H. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.555 
NEW YOR K  P H I LA D E L P H I A  

1 43 West 38th St. 629-633 N . B road St. 
P I TTS B U R C  H 

Type
�n

ti
��. ������� . ��.�

I
�� .�����.�I�� •• . �: 732,556 

B a u m  If. B eatty Sts., E. E. Valve. E. Walther . . . . . . . . . . . . . . . . . . . . . . . . . 732,669 
__________________________________________ Valve, contrOlling. T. Reuter . • • . • • . • . . . . . •  732,588 

FLY P A P E R S. - FORM ULAS FOR 
Sticky JI'ly Papers are contained In SCIENTIFIC AlIIERI­(JAN !\UPPLElIIENT Nos. l Oa" and 1 3�4. Eo.ch is.ue 
g:��m

s
ce���

r
�ro!;.eeI..K� ..... s�.W:rs� 

cents each, from 

EDISON 
Battery Fan. Outfits 

W I T H  

Valve gear. H .  Lentz . . . . . . . . . . • • . • •  , . . . • .  732,570 
Varnish and method of compounding, D. Bra-
. zeU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,514 
Vehicle trame and driving axle gear. G. R. 

Bouldlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,510 
Vehicle gear. A. L. McGregor . . . . . . . . . . . . 732.428 
Vehicle, motor, J. B. Ewer . • • • • • • • • • • • • • • •  732,283 
VehIcle. motor. C. A. Hider . . . . . . . . . . . . . . 732,503 
Vending machine, M. C. Clemons • • • • . • • • • •  732,337 
Ventilator. T. A. Frame . . . . . . . . . . • . . . . • • . .  732,290 
Wagon box elevator and dumper. Olsen & 

Folda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.107 
Wagon. dust. F. Loos . . . . . . . . . . . . . . . . . . . . .  732,422 
Wagon tor oil. etc. , road tank. T. Davies • .  732 ,397 
Wagon, weighing, C. Skidmore . . . . . . . . . . . .  732,228 
Warps, harness finding machine tor use in 

manually drawing In. C. E. Smith . . . .  ; .  732,229 
Washbench and IronIng board. combined. A. 

J. Reinhardt . . . . . . . . . . . . . . . . . . . . . . . . .  732.585 
Wa.htub. G. V. Blackstone . • . • • . . • • . • • . . . .  732,1507 
Washing machine, W. W. Murphey • . • • . . .  732.105 
Watch barrel. R. S. Settle . . . . . • . • . . . . . • . . •  732,321 
Water purifier. C. L. Kennlcott . . . . . . . . . . .  732,357 
Wattmeter tor three-wire system. prepay· Edison Primary Cells 

ment, G. G. Tilden . • . . . . . . . . . • . . . • . • .  732,139 
Are the only efficient battery fan outfits on Weeding machine, O. S. Fellow • . . . . . . . . . .  732,180 . Well drilling machine, D. B. Martin . . . . . . . .  732,206 

DE FOREST the market. Invaluable for the sick rooni, Wheel. See Fifth wheel. 
inside rooms, small offices. Rid hot weather WhlIDetree. A. C. Scarr . . . . . . . .  • • . • • • . • . •  732,320 

WIRELESS of its discomforts everY,where. Windmill regulator. E. Wuerfel . . . . . . . . . . . . 732,250 
Window. B. F. Stark . . . . . . . . . . .  ; . . . . . . . . .  732,456 

, Write ,for Catalogue No. 42 ������ b�t;::
e
��.:';e�

a
��

e
·C�;;�li : : : : : : : : :  �g�:��� TELEGRAPH ' Wire drawing machine stop mechanism. J. 

EDIS ON MFG. CO H. O'Donnell . . . . . . . . . . . . . . . . . . . . . . . .  732.370 

COMPANY . • Wood holder. W. J. Be.t . . . • . • . . . • . . . . . . . .  732,036 
NEW YORK OFFICE Wrench. J. C. Osborne . . . . . . . • . • . • . . . . . . . •  732, 108 

Wrench. J. H. Shepherd . . . • . . . . . . . . . . . . . . •  732,126 
� � �  

Caplta.l. $3.000.000 
Par Value $10.00 per Share 

FuU Paid and Non-Assessable 
� � �  

Progress Made in One Week 
Contracts made ""'th 

The Rsltimore and Ohio Railroad Company 
Tbe Central Railroad ot New Jersey 
The United Fruit COmpany 

to equip their Deets of steamboats and tugs. In addition to these, negotiation. are pending on several other equaUy Important and valuable contract. 
which will probahly be closed the comlog week. 

Every Contract Is An Asset 
This Is the kind ot a stook that · advanoos rapidly In value. (The Bell Telephone' stock advanced from 83.00 to e5,ooo.OO per share.) 

Think It Over 
For tbe pnrPOse ot rapid dQvelopment Treasury Stool< 18 olfered tor sale by the Company at the price of 

, $10 per Share 

oJ:." ��':fd�.r.�lo=:i,�'k��\���I��� i:'1b�
m

llg:: · 
, pany to Insnre the Dillng ot order. In Treasury Stock. 

DE , FOREST WI RELESS TELEGRAPH C O M PANY 86 Wall Street, l'4ew York 

8� ChaD1bers Street Wrench, C. C. Longard . . . . . • . . . . . • . . • . • • . . •  732,306 
FACTORY CHJCAGO Oll'll'IClil �:::

c
:hal�8. �n�"at;:t�;'���h�;,i:W ·i�;. · S: 732.677 

Oraaae, N. J.,  U. S. A. tfI 304 Wabash AYeliae Pearce . . . . • • . . . . . . . . • . . • • . • . . . . . . . • • . •  732,4311 
Zither. G. Huber . . . . . . . . . . . . . . . . . . . . . . . . . .  732,078 _BICYCLE TI RES & S UNDR I ES  

A N D  AUTO MOBILE  SUPPL I E S  
A i  \l W,WA Lt ! - ,  :! '{ ,- � ,,, \ C I ,, ("  � , LlI, ' 1 " � I 

I \ .l "  H � J '1 T I" t �\ I r K 

DESIGNS. 

Ammeter cover, W. A. Price . . . . . . . . . . . . . . . 36,398 
Rattle. J. Farnan . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,8115 
Box. paper. P. B. Myers . . . . . . . . . . . . . . . . . . .  36.396 

BICYCLE TIRE REPAIRING. - THE Bru"fo��' o��r��' a�� :.�
m6�a�)!:�f!��"::36�:9'J: 36.391 

Mending ot Single Tube Tlres.-A practical arilole ll lu.- Bru.he., mirrors, or similar article., back 
tratlng the metbod of Inserting r:tcbe. and gl:!f,s with . for. P. O. Dickinson . . . . • • . . • . . . . .  36,392. 36,393 
��3�::'i�l�
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ur
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s
�f'::�I;:; ��tl�I':r.· · h;;�ciie·

3���1 iI� 36.403 
�l�;'dbl:�Z��"�dTJ �!�"dea�

ce lO cents. For Hlllbom . . . . . . . . . . . . . .  : . . . . . . . . . . . . : . . . . 36,384 
• .... Medallion. W. A. Malllet . . . . . . . . . .  36,376. to 36,378 

We lD8D.ufacture � 
and bodies l1Iitable for 
all p�� We also 
sell supplies and can 
furnloh any part or aU 
the para fOr a gasoline 
or steam. r:lg. See onr 
l� catalogue, FREB. 
NEUSTADT. 
PERRY (lO., 

S26-lI8O S. 18th St., 
ST. Louu, Mo. 

CIwo.'T. HOWB " 00., 11 Hudson S&., Ne .. York, Ezpori Agenll. 

Radiator section, R. K. Story . . . . . . . . . . . • . •  36.400 
Rheo.tat or controller cover, W. A. Price . .. .  36.399 
Spoons, fork., or similar article., handle 

for. H. Hlllbom . . . . . . . . . . . . . . .  36,379 to 36,383 
Spoons, forks, or similar articles, handle 

tor. F. E. Pretat . . . • . . • • . . . . . . • • . . • • . .  36,389 
Spoons or similar articles. handle tor, E. 

Crees and C. S. Court . . . . . . . . . .  36,385 to 36,387 
Spoons or similar articles, handle for, J. E. . Straker, Jr. . . . . . . . . . . . . . . . . . . • • . • . . . •  36,388 
Teapot or .Imllar article. E. Goetze . • . . • . • •  36,394 
Textile tabrlc. W. S. FrIedlander . • • . • . . . . • •  36,405 
Tiling, A. W. Koch . . . . . . . . . . . . . . . . . . . . . . . . .  36,404 
Type, tont ot, H. Ihlenburg . . . . . . . . . . . . . . . .  36,406 
Water bag. E. E. Menge . . . . . . . . . . . . . . . . . . .  86,397 

ohe OIdsmobi'le TRADE MARKS. 
Antiseptic ftuld tor Inte.rnal and external 

.. The Best Th.1ng on Wh.eels... I use. Mulhen. & Kroplf . . . . . . . . . . . . . . . . . .  40.672 
Asphaltum tor paving purposes, refined, H. Price $650. I Bakl������; ' j: ' ii.·  G;�';i ' Ch��i�,;j 'c� : : : :g:��� Equally .ultable for dal ly use', in ,the city or tor extended Boller compositton for preventing Incrusta-��.!:rtio

ltb
t
'l.:��

r
rdl�fi'y�lIe,dea"':"' 1n the leading oltlee tlon and corro.lon. J. S. Lang . . . . . . . . . 40.697 

Write tor llIustrated Book to Dept; 21. , I Brick snd retractory lining. fire. AsbeBtine 
OLDS MOTOR WO RKS; -.. DET'ROIT,· M�CB. ' Manutacturlng Co . . . . . . . . . . . . . . . . . . . . . . 40.718 

I Broadcloth. Lloyd L. Jackson Co . . •  '
. ' . . .  : . . .  ·

40.700 , Ea�orle,w DETROIT and, LA'NBING, Calculating In.trument •• Keulfe1 & Esser Co. 40,714 ' .---.. -----.. --.. ______ .;.......... (00"",,_ OR P/Jf/C 811.) 

Valuable Books ! 
• • •  

1902 EDIT ION 

AII .the World's Fighting Ships 
By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a text-bock In European navies. The only r

:��telY correct and complete ,work of the kind pnb· 

/11K Pages. 01Ier 3,OOO IUmtratioRB. ObI/mAJ Quarto. (''Ioth 
PrIce 83.00, post frile 

REVISED and ENJ.ARGED EDITION 
The Scientific American 

Cvclopedia �::�:��� 
15.000 Receipts. 7�4 Pages. 

Price, 83.00 ill Cloth. $6.00 in Sheep. 86.30 
In Half Morocco. Post Free. 

This work has been re­
vised and enlarged, 
900 New Formulas. 

The work is so arranged 
as to be of u.e not only to 
the specialist, but to tbe 
gneral reader. It .hould 
hori:'e �nS:I ��:k:O��mz 
circular · containing f u l l  
Table of ()ontents will 
be .ent 0" a.pplication. 

Thos6!who'already have 
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was necessary. there-­
fore, that a good deal of 
new matter · .bonld be 
added to t he work In 
order. to make It thor­
ongblt up-to-date. and 
with till. objeQt In view 
some 200 J>altes have 
been added. On · ac· 
connt of the Increased 
size of the work, It has 
been necessary to divide 
it tnto two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PRO]!,. T. O'CONOR SLOANE. 

An inexpensive library 
of the best book. on 
Electricity. Put up In a 
n e a t  f o l d i n g  box, 8.i! 
shown in out. For �he 
student. the amateur, the 
workshop. the electrical 
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By A. A. HOPKINs. 

makllljl' a hand.orne vol­ume. It Is t a . t e tn l l  y PrInted and bound. A c­li:nowledged by the pro­fe •• lon to be the Htand­
ard Work on Magic 668 pages. 420 iIlus. PrIce .�.30. 
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THE SALE O F  PATENTS. 
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By F. A. CRESEE, M. E. 
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It will  give you good 
advice on the subject, 
besides telling you all 
about the 711XURAre.ro.TlfE1j'ijr ". 
f)JJ:J1IPg�: 

The finest movements, carefully 
made, accurately adj usted ; honest 

cases, , which our trade marks 
guarantee. 
Solid Oold c:a... Bear theM Trade Marks 

% "CEKT per CBKT" 
A ..... WT Iquhlo 'or lD ... tora-present­

Ing facts, figures and Information In an in­
teresting manner-iO MDt. & year. Three , rJ months' trial subscription 10 Cea., ta, stamps or 
silver. Sample copy free. 

MitdleIl.Sc:biI1er i-Bames.52 Bwiv,New1Jrk. 

" .... NatiOll'8 l'1eaaa1e Ikomul alld __ " 

THE 
ADIRONDACK 
MOUNTAINS. 

The lakes a"ud streams In the Adirondack 
Mountains are full of fish ; the WOods are Invit­
ing. the air is fil led with health, and the nt!l'hts 
are cool and restful. If you visit this region 
once. you will go there agaln. An answer to 
3!:�:�nfbe'\-�';,":�

o
:;, Wo.'lf��1�� ·���ut..'¥:�k 

Series," .. The Adirondacks and How to Reach 
Them ; "  issued by the . 

NEW ' YORK CENTRAL 
A copy wtll be maned free on receipt of 8 two-cent stamp, 

tTent'::t0Btt1:;, 8:;�rk�
er

aJ. 
Pa8seuger Agent, Grand 

TO KEEP CO'OL 
you mnst have a whirling fan to drive the heated, 1m· 
pure air from your rooms. Will yon pay lUi or more for 
an e1ectrlo fa.n. or will you buy our famous ' 

Water Motor Fan 
wblob makes 2.000 revolutions a minute and throws a current 
of air as strollll as doee an e1eo­
trio tan yet costs only 

$1.50 

Price Oomplete $ 1 .50 Booklet Free 
Good AI/ents Wanted to sell the Water Motor Fan to &he thonsands who have been waiting for a perfect fan at a low price. 

DELAWARE RUBBER CO., Dept. 1 07,  
8St· Market Street, Philadelphia, Pa. 
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Drawing tools, Keuffel & Esser Co . . . • • . . • . •  40,665 
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American Optical Co . . . . . . . . . . . . . . . . . . . .  40,669 
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Measuring tapes, Keuffel & Esser Co . . . . . . . . 40, 663 
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Medicines for certain named diseases, G. E. 

Dunton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,704 
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Nettings, fish, American Net and Twine Co . 40,661 
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A. F. Richardson . • • . . . • . • . . • • . • • . . • . . • • 40,679 
Remedies for kidney diseases In tablet form, 

Wells & Richardson Co . . . . . . . . . . . . . . . .  40,675 
Remedy for certain named diseases, I. L. 

Rosendorf • . . • . . . . . • . • • • • • • • • . • . • . . • • . •  40,677 
Remedy for certain named venereal diseases, 

H. W. Dicker . . . . . . . . . . . . . . . . . . . . . . . . . .  40,678 
Remedy for .tomacht� disturbances, Kalle 
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Remedy, uric add, L. S. Nicholson . . . . . . . . .  40,676 
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Smoke, liquid extract ot, Hlsou Remedy Co. 40,684 
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Surveying Instruments, Keuf(el & Esser Co. 40,664 
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ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.708 
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cine, T. Dyer . . . .  : • . • • . . . . . . . . . • . • . • • . . • .  10,144 
"Millionaire Punch, " for punch, J. C. Ma· , loney . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  • • •  10,151 
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lixto Lopez & Co . . . . . . . • . . . . . . . •  : . . . . .  10,1118 
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IIxto Lopez & Co . . . . . . . . . . . . . . . . . . . . . . .  10,157 

"Neptune's Spa," for mineral water, . White 
Sulphur Springs Co . . . . . . . . . . . . . . . . . . . . .  10, 150 

"No-pa·ine. " for medicine, M. T. Fulcher . :  10, 140 
"Pink of Perfection,"  for water, Bonita 

Water Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,H9 
"Pratt's White Mountain Spruce Pine Tolu 

and Honey, "  for medicine, Royal Queen 
Remedy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,141 

"Sugar of Mllk ," for infant food, Lebn &; 
Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,145 

"The Lion Dry Battery," for aty battery 
cells. Lion Dry Battery Co ;  . . . . . . . . . . . .  10,139 

"Union, " for wearing apparel, Standard Mfg. 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  10;133 

"Universal Zonophone Record,"  for sound 
records, Universal Talking Macbine Man· 
ufacturlng Co. . . . . . . . . . . . . . . . . . . . . . . . . .  10,137 

"Universal Zonophone Record," for sound 
records, Un�versal Talking Machine Man-
ufacturing Co. . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 , 1 38 

, "VictorIa ," for tea, Acker, Merrall & Con-
dit Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 147 

"Ye OIde King Cole Rye," for whisky, W. 
G. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  10, 152 
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i tA Popular Brand," for tpa, Firm of W. J. 
Buttfleld . . . .  . . • . . . . . . . . . . . . . . . .  . . . . . . . . . .  754 
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field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  751 
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eral water, P. L. Schirm ann . . . . . . . . . . . . . . .  756 
"Right Label," for rye whisky, Furth Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757 
"Russian, "  for vests, F. H. Sprague Co . . . . . .  759 
"Sterling Merit," for tea, Firm of W. J. Butt-. field . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 752 
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field ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
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Works Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758 
"Triumph ," for " tea, Firm of W. 3". Buttflp]d . . 747 
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A printed copy ot the speCification and <ira wing 
of Rny patent In the foregoing list, or any patent 
In print Issued since 1 863, will be turnlshed trom 
this office for 10 cent., provided tt" name an.l 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patent. may now be obtained l1y the In· 
ventors tor auy of the Inventions named In the tore· 
going list. For terms aud further particulars 
address Monn .. Co., IMI1 Br0.4way, New York. 

E LECTRICAL E N a l N E E R I N a  
TAU OHT B Y  MAI L .  

Write for our Free Dlustrated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENOINEER ? "  

w AKr�ffs�� t!i.� II�g�Rstr�ot�;"'�ter�:rI 
Draftsmen. :t!;52 to $6.04 per diem. An examination will 
:�N5���. �o� tr;:v:.J..o� �'l:r�re.'h�;:;. !?e' ��!� � 
eiiglbles for tht' above positions. For applicat'ton and 
further Information address "Commandant, Navy Yard, 
Washington, D. C." 

Electric Railway •• MechaDical EDgIDe,nDg. Steam EDgl. Notl·ce to Oontractors. neering, Meehanical Drawing, at your home by mal i .  
We \toRch Electrir.al Engmeering, ElectriC Lightln�t 

I Institute Indorsed by Th08. A. Edison and others. Sealed Proposals marked Ii' Bid for Wheel Pit and 
ELE(JTRI(JAJ. ENGINEEll INSTI'l'U'l'E, Two Tall Race Branch Tunnels "  will be received by _D_e.:.p_t._A_,_1I_4_0_._1I_4II_W_._2_S_d_S_t. __ N_e_w_Y_o_P_k._----- �r::,.\Wg:r��e�:I!:11 #:i°�nl,¥�;41r�1\�� t'tJ�acg� 
ELECTRO MOTOR, SIMPLE, HOW TO Tunnels for the Electrical Development Company, of 
make.-By G. M. Hopkins. Description ot a small elec- Ontario, Limited, Toronto. Ontario. Pisns and speclfl­
trlc motor devised and constructed with a vt .. w to .... ist- cations for this work are on �Ie and may be seen after 
Ing amateurs to ruake a motor wl1lob might be driven June 15, 1908, at the company . officet't Home Life Build. 
with advantage by a current derived from a bllttery and lng, Toronto, Ontario, and NllLllara .. fali!- Ontario, or at 
which would - have Bufficient power to operate a 'foot the office of F. S. PearsO?, Consul�ing J:!Jn21neer, No 21 
lathe or any lllachine requiring not over one man pow- Broadw'Zt New York. 'the rI/l;ht IS reserved to r�ecI; 
er. With 11 figures. Contained in SCIENTIFIC AMER- t.':�sPJent Er�::� :=�Rl:io:!

C
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ents

. 
To be Toronto, Ontsrlo. ' 

DIVIDEND • •  T H I S  a'EATS N EW J E RS E Y. " 
Cbarter!L1lrocured under South Dakota laws for a few 

dollars. Write for Corporation laws, blanks, tp;-Iawl 
���':'w. W..k��;\io� wl��lI��:' �sit�e;Y�N�'t.te, 

ROTARY PUMPS A.ND E N G I N ES. 

PAYING llllNING; OIL, TIMBER, SMELTEBt 
AND INDUSTRIAL STOCKS making possible 
LARGE INT);BEST and PROFIT!!, listed and 
unlisted, our specialty. Booklets giving full In· 
formaSlon mailed free on application. 

DOUGLAS LACEY & CO. Banken 'It Broken. 66 Broadwu. lfew tva 
I Tbelr Origin and Development.-An Im

�
ortsnt series of 

! �lr'��ri!11f��I�t,:ld '1l.T:!::ar:d 
t 
w�tr>�� 8�� ---------------------- l ingS sbowlDl/ tbe construction of various forms of 

Emery Ort'ndt'ng Macht'nery G�E�E:'E�::�i¥��9, �t¥W:t�aNe· p�?�:
a
&�nl� 

each. For sale by Munn & Co. and all newsdealers. 
By R.  B. HODGSON,  A.  M . ,  I nst . Mech. E. " A little hand·book for manufacturer. engaged In me- I CE MACHINES� Vorlte!' .Enpnes .... Brewen 

chanlcal and metal.worklnl/ lndustrles toolCmakers and and Bottlers Machinery. THE VILTER 
machinists, and students and workshop apprentices. MFG. CO., 899 Clinton Street, Milwaukee WI •• 
143 illustratious. 180 paKes. 8�.00 net. Model M achinery and Experimental Work. fle(triul Pr a(ti(e in (ollieries I w. H. CRA WFORU, lIH Broadway, New York City. 

By DAN I E L  B U R N S .  M. I nst. M. E.  i MODELS [�e!t�:�!!�d���Jiu =gi�:';. 
�����O�II�BJlu=::sers, Uuder-Managers, E. v. BAI L LAR D ,  Fox B ldg . ,  Frank l in  Square. New York. 

With 14!1 illu strations and numerous example. ot 
the calculations Involved. ��4 pqes. 8!1.00 net. 

Publlshers-J .  B. L I P P I NCOTT CO.- Phi l adelphia 'I INVENTIONS DEVELOPED I WALTER K. FREEMAN, M.E. 

Special maoblnery, electrical and chemical ap.. 
8:�f::: ro�1��:;n��� �1��'28dog�� :��t 

Are
Jo�� l

nb�'l!'
��kl�t 

�:W:t�'li Model or Experimental 

WHAT WE DO-H OW WE DO  IT 
will be  sent to  you on request. 

KNI(JKERBOCKER MACIIlNE WORKS, Inc., 8·10.111 JoneM Street, New York. 

S I G N A L I N G  THROUGH S P A C E  

SPECIALLY DRAWN �.r..'ftn�.:fe';l;�lh�� � 
to M-in. outside diameter. Small Metal manufaoturiJ!g. 
M; �. HORN CO., 86 Park Place, New Y ork. 

IDEAS DEVELOPED,  MODELS 
Made, Dies, Mf!tal Stamp­
lull', Electric PlatinK. 

StaID ping 6. Tool Co • •  La Crosse, WI .. 
w e o o s' h l n q e j O mt ' bel t  h o O K S  I nserted With a p l ler  - send for e i re u l a r  webb hmoe belt  hook co - b oo n t o n  n J 

wltbout wires.-An article by W. Preece, describing tbe 
aew Marconi system of teiegraphlng without wires. ' 6 il l ustrations. SCIENTIFIC AMERICAN SUPPLEMENT ME C H A N  I C'A L 0 E N I U S E S 1 1  �4. Price 10 cents. For .ale by MUDD & Co. and an 
newsdealers. I wil l find It to their advantage to do their investigating 

In accordance with prlnoiples along this line which F RE E catalogue of ArChitectural, tlclentlflo principles unfold In a plain and simple way t.he lrue 8lt-and Technical Books. planation of matter and force. Read the new work : 
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FRIi;D MEDART. - 3545 DeKalb St.,  St. Louis, Mo. · 

" CUSHMAN " 
CH UCKS 

All styles and sizes. 
&md for cata� 

THE CUSH MAN etlUCK CO.,  
1 89 Al lyn St , .  Hartford, Conn. 

prices Send for dyn .. mos. gas castin , etc. 
L. W. GIII_"I. � 00. 

224 E. 4th Street 
Marion, Indiana 

RIVETT �ii -LATHE · 
No up-to·date manuf .. cturer can 

.. lford to do wltnout it. 

HIGHEST A·WARD wh�ever exhibited. .J [JrSend for Cat .. log ..... : I 

Scientific American 

Tl\e Mi1\\ltes that 
make : '  the ' Days, 

that make th.e 
Years. are ' 

trutkf\llly' told. 
by the ' 

US'En ANY PLACE , BY ANY ONE 
F O R  ANY PURPOSE 

Stationaries. Portables., Sawi ng Outfits. 
' , H o l sters Engi nes and Pumps. FUEl. ,(iasOTin'lJaG"s, Distlll .. te. 
S�{gf8,�::aIltT�t YO�io�Q':r1U!Ni:t.�· 
CHARTER GAS ENGINE CO • • Box 148 STERL ING. ILL 

TH;l���:;;O::t�r,aJ'th°! 
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