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NEW YORK, SATURDAY, DECEMBER 9, 1899, 

AIRSHIP OR AEROPLANE-WIIICH 

The quest for a successful means of ael'ial navigation 
has been prosecuted along two differeut lines, accord
ing as the inventor aimed at. the construction of a 
navigable balloon or ail'ship, or a flying llJachine or 
aeroplane, 'I'he early flying machine", in which sus
pension and forward llJotion \vere attempted by illJi
tating the flapping wings of a bird, were futile aud 
wofully fatal. III latel' yeal's they have given place to 
the scientifically conceived soaring llJachine and mo
tor-driven ael'Oplane, On the other hand, the old pear
shaped balloon. which depends entirely upon the wind 
for propulsion, has developed into the modern, cylindri
cal, screw-propelled ail'ship, The progress of inven
tion in aeronautics has been marked, sOllJetimes by a 
preference for the aeroplane, sometillJes fOl' the airship 
type, To-day, it. Illust be confessed. the latter is most 
in the public eye, chiefly because of t.he stupendous 
propOl'tions of the Zeppelin airship, now neal'ing com
pletion on its floating dock in Lake Consta..lr�, 

The popularity of the aeroplane, and the widespread 
conviction which was noticeable a few years ago, that 
this type would be the luachine of the future, wel'e 
based upon the fact that it was built upon the princi
ples which govern the flight of bil'd�, Since we now 
under�tand the laws of flight, and illlproved llJatel'ials 
of construction have enabled us to build flying llla
chines that are graduallv, if vety slowly, approachiug 
the bird in their ratio of power to weight, it was argued 
tl.at the pl'Oduction of a successful flying machine was 
a matter of time merely, It is probable, how· 
evel', that in coming to this conclusion, sufficient illl
portance has not been attached to the hUllJan ele
meut., UPOO) which the successful opel'ation of the aero
plane is absolutely dependent, It. would no doubt be 
possible to build an aeroplane that would carry a per
son at a fairly rapid speed through the air" pI'ovided 
the occupant of the machine possessed that God-given 
fa.culty by which the bird is able to pl'eserve its equi
librium, adjusting the position of- its weight' and the 
inclinat.ion of itli: wings to the ever-changing velocity 
and direction of the wind, and the varying speed and 
direction of its own flight, 

This llJatter of equilibrium is determined, in the 
aeroplane, by-the inter-relation of several factors, such 

. as the speed, the inclination of the supporting plaues, 
the position of the center of gravity With regard to the 
center of area of these planes, and the incliriation of 
the guiding tail. It J'equires rare quickness of percep
tion and judgllleut to keep all these faet.ors in the har
monious equipoise necessary to equilibrium, even under 
the favorable conditions of a perfectly still atmo
sphere; but when we remember that every change in 
the direction and strength of the wind calls for an in
stant readjustment of the machine, and that a 
mo<ment's hesitation might result in a sudden dive 
earthward, the perils of aeroplane navigation will be 
evident_ The fatal llJishaps to Lilienthal, Pilcher and 
others were due to a failure to control the equilibrium, 
and the present indications al'e that as long as the 
balancing is dependent upon the sensations and volun
tary control of the opel'atol', ael'Oplane navigation will 
remain a \'err hazardous and fat.al form of recreation, 

_ It is evident that some method of automatic mechani
-cal control is necessary, and the J'esults achieved by 
Professor Langley on the Potomac River indicate that 
such control is within the possibilities of the future, 
In perfectly still air the Langley steam-driven aerodrome 
achieved a steady flight of three·quarters of a mile at 
a speed of thirty miles an hour, But although this 
was a truly wonderful result and speaks eloquently 
for the skill and unconquerable perseverance of the in
ventor, the aflrodrome is to-day nothing more than a 
wonderfully ingenious toy, It is a far step from that 
to a machine of commercial 01' military ut.ility, capable 
of carrying its freight hi any direction in all possible 
conditions of wind and weather, 

The airship (using that term to include all gas in
flated machines), though not by any means so attrac
tive as a scientific problem, seems to be at present the 
more practicable, For hi this type the question of 
suspension in llJid-air has no necessary relation to the 
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tlpeed, as in the case of the aeroplane, and the etIorts 
of the operator may be devoted entirely to steering and 
propulsion, Giveu a eufficient volume of gas and a 
containing cylindel' of t he· propel' strength, thel'e is 
theoretically no limit to the weight which may be 
lifted. It is in providing a moto)' sufficiently powel'ful to 
propel the huge structure against a strong opposing 
wind that the difficulty lies, 'fhis has never been ac
complished as yet, and there is no expectation that 
even the maillmoth Zeppelin ail'ship will be able to 
make head lVay against anything stronger than a 
l1Ioderat·e breeze, Its proposed speed is 22 miles an 
hOlll', and hence it will be helpless against a wind of 
that velocity, Nevertheless, if this distinguished Ger
mall succeeds in acilieviug this speed with an ail'ship 
capable of caJ'rying a Cl'ew of' sevel'al men, he will have 
placed the pl'Oblem of aerial navigation on a pmctical 
basis which it has nevel' hitheJ'to reached. 

The Zeppelin airship, which is illustrated and de
sCl'ibed in the SUPPLEMENT of November 1 1 ,  1899, is of 
unpl'ecedented size, It consists of a conical-ended 
cylindel' 39 feet in diameter and 410 feet long, cal'l'ying 
two parallel, boatlike cars below it, in which are placed 
two 15 horse power benzine motors fOl' dl'iving the 
propellers, The hull consists of an aluminium frame
work surrounded with a strong netting, within which 
will be 17 separate, independent, airtight gas balloons, 
the arrang�ment resembling that of ihe watel'tight 
compartments of a steambhip, The ship wiII be 
tl'illllned by means of a weight sliding on a cable 
suspended below the cars, By sliding the weight aft, 
the bow will be thrown up alld the reaction of the air 
will cause the ship to rise; the contrary movement of 
the weight will depress the bow and cause the ship to 
sink, Unless some unforeseen difficulty arises, we may 
expect to learn the results of the trials of this Bl'Ob
dingnagian at any moment, and their publication will 
go far t·o detel'mine the pos'sibilities of aerial navigation 
on a praetical and commercially useful scale, 

. ·e· . 
THE DALMENY EXPERIMENTS. 

The great pI'oblem for the British farl1leJ" and in 
fact the farmer in any old country, is how to produce 
the best possible crop at the least possible cost, so as 
to compete with the enormous quantities of grain and 
other agricultural pI'oducts which are sent in from the 
United States, Argentina, and other cereal· producing 
countries, Artificial fel'tilizing is absolutely essential 
to successful farming in Great Britain, and the great 
illJpol'talJce of the subject was recognized early in the 
history of modern scientific agriculture, In 1843, the 
renowned Rothamsted experiments were started by 
SiJ' John Bennet Lawes, who has provided a heavy 
endowment fund, so that experiments can be cal'ried 
on ill pel'petnity, For fifty-six years the same kind of 
gl'ain crops have been gr own on the same plots and 
the same kinds of fertilizers year after yeal', each sec
tion having one or more plots upon which �r.ops have 
been grown continuously without any kind of u1anure. 
The value of these experiments has been very great, 
and was an inspiration to make Illany public'<bodies, 
societies, etc" establish similar experiment.al stations, 

III recent years bacteriological science has proved be
yond the possibility of cavil that in the gl'eat cycle of 
change, from the organic mattei' in the soil to the 
elaborate products which are absorbed by the roots of 
the plant, the bacteria of the soil are the great, and in
deed the only agents employed, It is now a proved 
scienii fic fact that the decomposition of oJ'gallic matter 
in the soil is aue to bacterial action and to the action 
of various crops of soil organisms, It is also a proved 
fact that the wart:like excrescences on the roots of 
leguminous plants are the camping grounds of myriads 
of bacteria which possess the property of being able to 
absorb the free nitrogen of the atmosphere and render 
it favorable for the use of plants, This science has also 
shown that caustic lime will destroy the nitl'lfying and 
other advantageous soil organisms, whereas carbonate 
of lime is highly beneficial to them, and, in fact, where 
tl,e organisms are found III the greatest numbel's 
and greatest activity, it, is absolutely essential to the 
due dischaJ'ge of their function, Therefore, the bring· 
ing about in the soil of those conditions which favol' 
the development and action of those nitrifying and 
other advantageous organisms is the great aim and end 
of scientific fertilizing ; fOl' the farmyard and al'tificial 
manures applied to the soil are not taken up direct by 
plants, but go in the first place to feed the crops' of 
soil bacteria, which in turn provide the highly elabor
ated material to be absorbed by the roots of the plants. 
For several years it has been held as a proved scientific 
fact that the oxidation of organic matter in the soil, 
which was formerly held to be a purely chemical 
change, was due to the action of soil bacteria, 'fhe 
Nineteenth Century has just publi'lhed a most inter
esting article by Mr, D. Young on the " Dalmeny 
Experiments," from which we obtain our inforlllation, 

Some eighteen years ago, the two foundel's of what 
is called" New Soil Science" were interested in the 
study of soil bacteriology; one of them was John 
Hunter, and the other Professol' M'Alpine. The 
discoveries of Pasteur and other investigators as to the 
paramount importance of having the right crops of 

yeast plants in the production of beel' was doubtless 
the means by which Mr, Huntel' was led to recognize 
the equally great importance of haVing in the soil tlie 
I'ight crops of soil bacteria, The nodules on the roots 
of the Leglllllino�1Il were first investigated, and as a re
sult Messrs. Hunter and M'Alpine demonstrated 
the fact that the bacteria in these root nodules did pos
sess the power of absOl'bing the free nitrogen of the 
atmosphere and rendel' it available for the use of the 
plant, They then pJ'oceeded to carry out a series of 
investigations in regard to the nitrifying bacteria, At 
an eagly stage in their work they found thel'e weJ'e 
several well-defined sets of bacteria concerned in the 
wOl'k whose final end is nitrification. They succeeded 
in isolating and CUltivating the nitl'ouS germ and they 
also isolated what they belie\'ed to be the nitric gel'lu, 
but in the case of the latter they were for a time 
puzzled to find that they could not, from it in any or
dinary culture media, produce nitrates. Finally they 
remembered the plan by which Napoleon was able to 
secure from the old mortaJ' in the Paris stables a sup
ply of nitrate for t.he manufactul'e of guilpOwdeJ·. 
They accordingly added a small supply of mild lime in 
the form of mortal' to the culture media, with the 
re,sult that the nitric germs produce nitrates quickly, 
The experimenters thought that the old dressings of 
hot lime were a mistake, but that a slUall annual or 
biennial dressing of lime compost to the surface soil 
was essential in successful and scientific fertilizing, 

Naturally their views were bitterly opposed. but at 
last the time came when the doctrines of the New Soil 
Science could be tested under the most favorable con
ditions, The post of land agent on Lord Roseberry's 
est-ates becoming vacant, a pupil of Mr, Hunter's, named 
DI'ysdale. WM appointed, The lattel' commenced ex
perilUenting on a small scale with varions fields. and 
with such satisfactory results that Lord Rosebel'ry de
cided to extend the work. In 1895 a well equipped ex
perimental station was established on his lordship'S 
farm at Dahneny Park, with Mr, Hunter as scientific 
ad\'iser, The results of the experiments were cal'efully 
tabulated and would fill a good-sized volume, With a 
moderate dressing of farmyard manUJ'e supplemented 
with 4 cwt. of ground hme, applied at the working of 
the land, followed by 4 cwt, superphosphate, 1 cwt, of 
fermented bones, 2 cwt, of kainit and 1 cwt, of am
monium sulphate, the Dalmeny hOlUe farm produces 
crops which are the admiration of all. 

The .. Dalmeny Experiments" are of far-reaching 
importance. There al'e now, at least, six lime works 
which are kept 'Constantly at work grinding lime owing 
to the ever-increasing demand for that substance. aud 
the scientific authorities who had at first considered 
the new soil science as a heresy have been obliged to 
admit that nothing succeeds like Sllccess, 

••••• 
THE SECRETS OF OUR SUCCESS IN THE STEEL TRADE, 

When the st.atistics of the steel t.I'ade of the Unit.ed 
States for the year 1899 are cOlllpleted. there is every 
pJ'Obauility, jndging fl'om t.he J'ecords fOl' the past ten 
mont.hs, that this country wiII have produced a grand 
total of between twelve and thiJ,teen million tons, 
This is equal to the total production of the whole 
wol'ld in 1871 , and is fully one· half of the world's pro
duction ten years agv, We have not only outstripped 
every compet-ir.or, including, Great Brit_ain itself. but. 
so l'apid is the growth of the American industry, that 
the time is within measurable distance when even that. 
country will be but a poor second in a comparath'e 
list of production, 

It is now nearlv half a century since the Hon. 
Abram S, Hewitt, who has always shown a firm grasp 
of the economics of the industry with which his 'nallJe 
is so closely associated, stated that the essential con
ditions to building up an iron trade commensurate 
with the importance of the United States and t.he enor
mous demands of the future, were three. First., there 
lUUst be an adequate supply of the raw materials, ore, 
coal and limestone; second, they must be so far con
tiguous, geographically, that they can be brought 
together at the fUl'nace at small cost of tran�portation, 
and the product be cheaply placed at the variou� 
markets; and lastly, there must be no stint of capital 
to build, equip and carry on the \vOl'ks, Now, in view 
of the fact that these words of MI'. Hewitt. SPOk"'J.l in 
1855, do actually describe the present favorable condi
tions in the United States, they lUay be taken as be
ing truly prophetic. 

As a matter of fact, everyone of these conditions is 
not only present, but it is fulfilled with a completeness 
far beyond the most sanguine forecast, In the first 
place, the United States possesses in the Lake Supel'ior 
and adjacellt il'on llIiiles the most extensive and most 
easily worked deposits in the world, Nature could 1I0t 
have placed t.be raw material in a more ideal and con
venient form for cheap and expeditious recovery fl'Olll 
its geological rest.ing place; and science and art have 
nobly responded in provilling the necessary ex",avat
ing tools for the cheap milling and transportation of 
t.he ore to the smelting furnace. The iron mines of 
Lake Superior are matched by t.he vast coal fields of 
Pennsylvania, and the genius of the A merican engi
neer has de\'ised a system of transportation by ship 
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and rail which enables the two raw materials to be 
brou�ht together at the furnace at a low cost of trallS
pOl·tation which cannot be matched in any part of the 
world. The lake steamer, with its. engines placed at 
the stern and the whole of the hull available for carry
ing the ore in bulk, the vast systems of ore pockets 
equipped with labor-saving machinery in the way 
of hoisting cranes, cableways, etc., and la�tly the 
Aillerican system of cars and locomotives, enabling 
vast loads to be hauled by single units of exceptional 
power, all combine to give to the industry a long lead 
ill the race, even before the raw materials havE' been 
mixed ready for smelting. 

But the economies do not stop with the mining and 
transportation, but are continued throughout the 
whole process of smelting, blowing. and rolling into 
finished shapes ready for the market. European iron
masters who have come over to study the cause of our 
cheap production, have frankly admitted that by our 
peculiar system of manag-ement and persistent en
deavor to substitute mechanical for manual labor, we 
have succeeded in producing a larger output from a 
gi\'en plant than is possible under their own methods. 

As to the last essential to success mentioned by Mr. 
Hewitt in 1855, the necessity for abundance of capital 
to build, eqnip, and carry on the works, it is enough 
merely to call to mind such vast industrial concerns as 
the Carnegie consolidated interests, representing an 
aggregate capitalization of $500, 000.000, to realize that 
our position in this respect is as strong as in every 
other. The commanding position of the iron and 
steel industry in this country in respect of its geologi
cal and geographical advantages alone would be suffi
cient to secure a response to any possible demand for 
capital. 

There is every reason to expect that our growth in 
the future will at lea!<t keep pace with that of the past. 
Of COUI'se, our cOlllpetitors will gradually approach us 
in the matter of management and improved methods 
of handling; but in the wealth of our natural re
sources and the facilities due to geogl'aphical position, 
we shall always hold a commanding and unassaiiable 
position. 

. ·e • 

THE DANGER FROM THE IMPORTATION OF ANIMALS. 

An abstract of J. S. Palmer's essay on "The Danger 
of Introducing Noxious Animals and Birds" appears in 
Our Animal Friends. There are several societies in 
this country for the express purpose of  purchasing and 
importing European birds. One society in Cincinnati 
has contl'ibut·ed $9,000 to this object, and other cities 
have raised considerable sums. Our contemporary 
thinks it woulci be well that all such experiments 
should be made under the sanction of government ex
perts of the Department or Agriculture. In addition 
to voluntary iJllpOl·tations, it often happens that 
animals are unintentionally brought into the country, 
as trading vessels have carried the European house 
mouse all over the globe, and the introduction of rab
bits into Australia is perhaps the most striking ex
ample of the dangel's of unconsidered importations. 
They were introduced for purposes of sport, and were 
liberated near Melbourne in 1864. Within twelve years 
they had spread over the countl'y and became a ver
itable plague, and millions of dollars have been spent 
for bounties, poisons and other methods of destruction. 
Thousands of miles of rabbit-proof fences have been 
built, and in 1887 no less than 19,182,539 rabbits were 
destroyed in New South Wales alone, and the rabbits 
seem to be on the increase. The little Indian mon
goose was imported into Jamaica to cope with a plague 
of rats and proved most effective, but after it had 
destroyed the rats it turned its attention to the dOJlles
tic animals and poultry, so that the islanders would 
IIOW be glad if they could get rid of the pests. Such 
are a few exaJllples of the danger of disturbing nature's 
balallce. 

••••• 

WIRELESS TELEGRAPHY TESTS IN SWITZERLAND. 

A series of interesting experiments in wireless tele
gmphy has been carried out between ChaJllonix and 
MOllt Blanc ill order to find out the effect of the high 
altitude alld different atJllospheric conditions of those 
regions. This work was· undertaken by two French 
engineers, Messrs. Jean and Louis Lecarme, who after
ward made a· report to the Academie des Sciences. 
The experimenters wished to find out also the effect 
of the atmospheric electricity, and whether the ab
sence of moisture in the frozen soil would render the 
eal·th connection impossible. The tests were carried 
out for several days in succession, commencing with 
the 25th of August; it was found that the signals were 
easily transmitted and read with a distance of two 
centimeters between the spheres of the oscillator. It 
was found that the absence of moisture in the soil did 
not interfere with the earth connection, and also that 
clouds interposed between the two stations had no 
appreciable effect upon the signals. The action of 
atmospheric electricity made itself felt at times, but 
on the whole the effect was not sufficient to prevent 
t,he pl·act.ical working of the apparatus. It was also 
observed that the operation of the alternating current 
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dynamos of the Chamonix lighting station had a 
marked effect upon the apparatus, and it was impossi
ble to work while the dynamos were running. These 
machines are of the three-phase type and give 2,500 
volts. 

• ••• • 

IMPORTANCE OF PATENTS AND TRADE MARKS IN 

GERMANY, 

The afternoon session of the fifteenth day of the In
ternational Commercial Congress, at Philadelphia, was 
devoted chiefly to the question of international trade 
marks. Papers of great value were read by Commis
sioner Duell and by Mr. Francis Forbes, one of the 
committee of three appomted by the President to re
vise the trade mark laws so far as they relate to foreign 
commerce. Commissioner Duen's paper was printed 
in the SCIENTIFIC AMERICAN of November 11. In 
the discussion of Mr. Forbes' paper on "Present Trade 
Mark Needs in International Trade," the Hon. J. C. 
Monaghan, United States Consul at Chemnitz, Ger
many, refel'red to the value of patents in GerJllany as 
follows : 

I do not know that just what I am going to say is 
exactly germane to any pal·ticular paper ;  but after 
long expel'ience abroad, I have come to the conclusion 
that it would be wrong for me to omit so excellent an 
opportunity to call the attention of Amel'ican inven
tors and manufacturers to the importance, the very 
great importlince, of securing letters patent in Europe, 
and particularly in the German Empire. 

I have sometimes been accused of calling the Ger
mans a race or nation of imitators. While they are 
one of the greatest nations of imitators in the· world, 
I would not be understood as saying that they are not 
great originators. Any pE'rson familiar with the fact 
knows that th�y have practically given gunpowder to 
the world through their monk Schwartz, and the 
printing press, the gl'eatest probably of all inventions, 
through Gutenberg, Schoeffer and Faust, and that 
they are to-day in chemistry and in various branches 
of the sciences and arts, leaders among all nations. 

I repeat, when one is familiar with these facts, it be
comes impossible to deny to the Gel'mans the credit of 
being great inventors and great originators. What has 
stood particularly in the way of their progress as a 
race of inventors in the past is this fact, that prior to 
the year 1878, when Germany had passed her Imperial 
Patent Law, it was absolutely necessarY' to take out 
Letters Patent in Saxony, Wurtemberg, Bavaria, 
Mecklenburg, etc., etc., and some twenty-eight or 
thirty petty states and sovereignties. The Imperial 
law has got away with that fact, and since 1878, she 
being number.fourteen among the inventive nations 
on the earth, has become, if I remember, mentioned 
among the flrst, second and third nations, being led by 
our own people. But the point I wish to make is this: 
That American manufacturers and inventors, being 
magnificent inventors, neglected patent rights in the 
German Empire, and the law is that the clever genius 
of that people, watching, as perhaps no other people 
on the face of the earth, the scientific .progress of the 
world, took out patents. In my city I suppose there 
are dozens of men, manufacturers, who take the 
patent papers and the various technical papers of this 
country, and keep themselves posted 8S to everything 
that occurs here. The technical school of my city, 
the leading technical school, has on flle the leading 
patent papers of our country and the records which 
they give here, and they see our machines of all kinds. 
They buy Illore or less and take them home, where 
they take them apart and use them as moilels. 

I had in my mind the case of a manufacturer in this 
city, one builder, who invented the finest gear cutter 
probably there is in the world. He sold the Jllachine 
to the leading toolmaker in my city and sent a young 
man for the patent and set up the machine. They 
bought another, and then another, and had some cor
respondence. I am told-in fact, I know-they could 
not take one machine apart, and they are now con
structing a machine for themselves and selling them. 

Now, Mr. Chairman, I do not want to be understood 
as finding fault with that concern for doing that thing. 
The point I want to make is that Mr. Fletcher, or any 
inventor in this country, who has taken care to ask an 
American patent lawyer to have the patent taken out 
in the German Empire. will be protected, and I think 
these gentlemen here who are more familiar with the 
patent laws than I am, know there is no patent coun
try, except·perhaps ours, where an inventor has better 
protection than in the German Empire when he does 
get a patent. 

• •• •  

THE AUTOMOBILE IN BUENOS AYRES. 

The use of the automobile in Buenos Ayres is rapidly 
increasing, and \Tehicles of the electric and petroleum 
types are now freqnently met with in the streets of 
that city. These include not only private carriages and 
tricycles, but also heavy delivery wagons for the use of 
large stores. The fact that factlitles for making re
pairs are lacking has been hitherto a drawba.ck in the 
use of these vehicles, but as a result of their adoption 
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there is no doubt that these facilities will soon be pro
vided, and besides, the condition of the roads is be
ginning to improve. A further step in advance has 
been the formation of the Argentine Touring Club, 
which has been founded not long since by a number of 
influential amateurs and commercial men. The new 
society will devote iteelf to the question of automobile 
interests, and OlJe of the first steps taken has been that 
of the establishment, in all the provinces of the Argen
tine Republic, of roads which are specially reserved for 
bicycles and light automobiles. These roads have 
already commenced to radiate from Buenos Ayres to a 
djstance of 60 to 70 miles, and it is intended to con
tinue the work until a good system of roads is estab· 
lished throughout the country. 

• •• t • 

END OF THE CREUSOT STRIKE. 

The Creusot Works, which has now recommenced 
operations after the recent strike, is one of the great 
European centers of production, and not only trans
forms the ore received into iroll and steel, but also 
produces in its extensive factories a great variety of 
manufactured products, such as cannon, shells, boilers, 
locomotives, armor plate, and also builds different 
types of dynamos and other electrical apparatus. As 
is of course necessary in a large establishment of this 
kind, everything is carried out upon an improved plan 
with an extensive and modern equipment; the great 
pieces are handled and transported with ease by the 
cranes arranged for the purpose, and a well studied 
system reigns throughout the entire establishment. 

The factory covers an extensive area, and is situated 
in a plain or basin surrounded on all sides by hills, and 
under these the railroad penetrates by a tunnel to 
reach the extensive system of tracks which have been 
laid for the handling of the ore and finished products. 
The establishment was founded as far back as 1808, 
and started at that period as a glass works; from that 
date to 1818 it was under the direction of the Soci�t� 
Perrier. The venture was not a paying one, however, 
and the losses of the company dUl'ing the ten years of 
operation reached as high as 14,000,000 francs. It then 
passed into the hands of M. Chagot, who came out of 
the affair with a loss of one million; an English com
pany, Manley & Wilson, then spent without success 
eleven millions upon the plant, and it was not until 
1836 that under the direction of the Schneider Com
pany the Creusot Works began to assume a prosperous 
condition. From that time to the present there has 
been a cont inual progress up to the flourishing condi
tion which is now to be seen. There are over 9300 
workmen employed in the different shops, and these 
are distributed as follows: Forges, 2827; machine 
shops, 2131; steel works, 1450; artillery, 568; blast 
furnaces, 513; mines, 388; electrical machines, 341; 
besides different auxiliary services, which are estimated 
at 1085. 

The working day is of ten hours, and day and night 
turns are taken each alternate week. The wages paid 
vary from 2'50 francs to 3 '75 for the laborers, which in· 
cludes a quarter of the personnel; from 4'50 to 8 francs 
for skilled labor; and for special kinds of work as high 
as 10 to 15 francs are paid. These figures must nat
urally be compared with the cost of living, which is 
much lower in France than in the United States. The 
workmen have established SIX mutual aid societies and 
twenty or more co-operative establishments and stores; 
the bakery, for instance, supplies 3,500 familiE's. Up 
to the time of the last strike the works were in full 
prospet'ity, with an abundance of orders from all 
quarters, and there is no doubt that within a short 
time the normal state of affairs will be restored. The 
production of electrical apparatus is now an important 
branch of the est.ablishment, this being materially 
facilitated by the abundant supply of Illetal, and the 
attention which has been given to the production of 
magnetically good iron and steel for the machines . 
The production of armaments and ammunition of all 
kinds is one of the principal features of the establish
ment, and orders are received from the home govern
lIlent and the different nations of Europe. 

The company owns extensive mines, but these do 
Dot suffice for the supply of coal and minerals neces
sary to carry on the work, and in consequence, exten
sive importations are made; a large part of the coal, 
for instance, is brought from England. In order to 
facilitate the handling of materials, the company is 
now erecting a branch establishment at Cette, an im
portant sea port of the Mediterranean, and from these 
works the heavy products may be put directly on 
board, thus eliminating railroad expenses. At t.bE. 
same time, coal will be landed from the Algerian mines 
as well as from those of other Mediterranean counh·ies. 
The yearly consumption of materials lIlay be observed 
from the following figures for 1898 : Coal, 510,000 tons; 
coke, 150.000 ; ores, 200,000 ; pig or cast Iron importeu, 
40,000 tOilS. As to production, the figures for the same 
year show east iron of all kmds. 105,620 tons; steel, 
125,680; wrought iron, 46.740. When the works at 
Cette are finally installed, the Creusot establishment 
will keep only the steel wOl'ks, artillery, and electrical 
machinery. 
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,,"utomoblle New •• 
Steam plows are to be used in South Africa for in

trench i ng works_ 

An English physician h as driven a motor carriage 
5, 000 wi les at an expense of only $130_ 

There is a regular service of automobi les between 
Newcastle and S underland, and other systems are 
projected i n  various parts of England. 

I n  England the automobile  h as begun to figure so 
frequently at weddings, according to The MOtOI' Car 
Journ al, that soon l ittle or no notice wi ll  be attracted 
by the use of the same. 

President McKin ley has at last ridden in an automo
bile, nc t uated by steam. WaSh ington is  an ideal place 
for motor cart'iages and should be a good field for com
panies deal i n g in them. 

An u n fortunate accident occurred a few days ago on 
a gaso l ine-propel led automobile_ The tube connect
ing the gasoline tank with the motor broke, and as 
might be expected, the escaping fluid took fire and 
enveloped the vehicle in a sheet of flame. The oc
cupant was badly burned_ 

It  is stated that automobi l e  omnibuses will be sub
stitu ted at once for the old h orse-drawn stages on 
Fifth Avenue , New York city_ We u nderstand that 
the omnibuses will not be allowed to b e  crowded, and 
a little sign beari ng the word" Full " wil l  be d isp layed 
when every seat is taken_ This is the general Euro
pean custom_ 

The New York Medical Journal, speak ing of the re
cent explosion of t he gasoline tank of a motor carriage, 
says: .. Some new danger is almost al ways to be ex
pected in con nection with novel de·.ices of the kind, 
but, on the whole. the power carriage, whether pro
pelled by gasol ine or electricity , is probably less dan
gerous than vehicles drawn by horses." 

A gold cu p for intel'll ational competition has been 

offered by the Automobile C l u b  of France. The first 
test wi l l  be h eld as n ear May 1 as possible, t h e  idea 
being to make the date coincide w ith the great automo
hile day at the ex position. The rules which will govern 
this cup h ave not been made as yet, and it is expected 
to arrange racing conditions which wil l  be satisfactory 
to automobilists of all countries. 

A test of a tl'\lck made by the Auto-Truck Company 
was w i tnessed by the prom inent officers· and stock
h olders on November 26. It was of the Hoadley
Knight type and was built at the I nternational Power 
Works at Providence. The truck was brought down 
by boat, and was run to  the air-compressing station of 
the Metropolitan Street Railway on Twenty·fourth 
Street with the charge w hich it  had received in Pro
vidence. A fresh supply was taken on, and it was de
monstrated that it cou l d  be satisfactori ly  run in the 
streets. 

•• 1 I" 

AN X-RAY DELUSION. 
BY GUSTAVE MICHAUD. D.se. 

A Boston firm sells, u nder t h e  name ,. X-Ray camera," 
all apparatus w h ich' apparently enables all object to 
he seen t h rough any opaque substance. It is hardly 
1 "'Ct'�8ary to say that t h e  X-rays have nothing whatever 
to (\0 w i th the phenomenon, which is really  produced 
hy a �et of four hidden mirrors, that conduct the ligh t  
aronnd t h e  o paq u e  object. I have recently devised 
and constructed a l ittle apparatus, w h ich i s  j ust as de
ceitful as the " X-Ray camera," but which is more 
read i l y  made and gives results by far more astonishing 
for spectators who have not been told the secret of its 
construction. It apparentl y  reproduces instantane
ously and neatly the i nterior of  the h uman body, 
giv ing to every organ its natural color. The whole 
operation is performed under the eyes of the bewildered 
sitter, w h o  watches the X-rays in what seems to be the 
act of drawing and painting before his eyes h is vital 
organs . 

The apparatus looks l ike the objective tube of a 
camera, with the plate on which the image is to be 
produced i n  full s ight of everyone. The appamtus is 
p laced opposite the person whose viscera are to be 
photographed, and to heighten the effect a lamp may 
be so lemn ly placed behind the sitter. The operator 
i n v i tes everyone to loo k  at th e white sheet of paper, 
and presses th e rubber bul b of the shutter. A co lored 
image a ppears instan taneously on the paper. 'fhe l ungs 
are of a bright red color, the heart is darker, the veins 
are blue, the stomach and i ntestines are of a greenish 
tin t. ; other parts of t he body paint themsel ves in black 
Oil the w hite paper. This  sudden apparition general ly 
startles t he s i tter ; but a few remarks on the healthy 
looks of his l un gs will place h i m  at his ease. T he 
photograph is t.aken out of the apparatus and passed 
among the spectators. 

T wo d istinct parts of the apparatus co· operate in the 
prod uction of that X-ray trick ; n amely , the sheet of 
paper and the objecti ve t ube. 

Before the expel' iment, the sheet of paper is  treated 
all follows : It is pinned over any anatom ical draw
i ng showing the pos ition of the pri n cipal thoracic and 
abdominal organs. If the sheet of paper is not too 
thick, the drawing can be seen through it. The space 

J citntific �lUtticau. 
occupied by the lungs is then painted with a diluted 
sol u tion of s ul focyanide of potassi um. A lIlore concen
trated sol ution of the same salt is used to fill the space 
outlined by the heart and principal arteries. A few 
big veins are painted with a sol ution of ferroeyanide of 
potassi um. A more diluted solution of the same salt is  
used for the stomach and a few intestinal folds. The 
rest of the body is uniformly painted with a concen
trated solution of  tannin.  The whole operation need 
not take more than five min utes. When the paper is 
dry, the drawin g  is Il.hsolutely i nvisible, for all the 

INTERIOR OF THE OB.JECTIVE TUBE. 

APPARATUS FOR PRODUCING AN X-RAY DELUSION. 

above named sol utions are colorless. The sheet of 
paper is now ready for use in the apparatus. 

The objective tube does not contain any lens, but 
merely a small  atomizer filled with a sol ution of ferric 
chloride. When pressed the rubber bulb  sends ai r, not 
as every spectator believes, into a pneu matic shutter, 
but i nto the atomizer. As a resu l t  a fine and invisible 
spray of the perchloride of iron solution reaches for a 
moment the sheet of paper. What follows is easily 
understood by every student of analytical chem istry . 

The reactions between ferric salts on one side, sulfo
cyanide of potassiu lll, ferrocyanide of potassium, and 
tannin on the other side, are among the most sen
sitive of analytical tests, owing to the extraordinary 
intensity of the red, blue and black colors which origi
n ate in t hese reactions. Hence the instantaneous pro
duction of the colored picture. 

• fet" 
A SAFETY SWITCH-LOCKING MECHANISM FOR RAIL

WAYS. 

An invention has been patented by Will iam Haney, 
of Lexington , Ky., which provides an ingen ious means 
for opening and closing rail way·switches and for lock-

HANEY'S SWITCH-LOCKING MECHANISM FOR RAIL

WAYS. 

ing the switch-tongue in its adj usted position, to pre
vent possible accidents. 

The switch-operating mechanism comprises a shift
ing-bar, F, formed with two transverse notches, i n  
wh ich a spring-pressed locking-bar, .d ,  is designed t o  
engage. A t  opposite sides o f  the shifting-bar, cam
plates, B, are arran ged, which are curved so that thei r 
highest points are on a plane with the top of the shift
ing-bar. The cam-plates, B. are connected by means 
of a link, C, with an operating rod, E, leading to a 

switch-tower and can be moved i n dependently amI with 
the sh ifting-bar. 1'l1e l i n k, C, is connected with the 
rod, E, by means of a bolt passing thl'Ough a longi
tudinal slot in the shi fting-bar. 

When the locking- oal', .d, is in the first notch, as 
shown in Fig. 1, and it is desired to sh ift the switch
tongue in an opposite di rection, the rod, E. is pulled 
outward, thns drawing the cam-plates, B, longitudi
nally and caus ing the curved pol'tions to raise the 
locking· bar, .Lt., agoainst its  spri ng. DUl'ing this motion 
the bar will remai n stationary, because the bolt con
necting the rod, E, and the l ink, C, is travel ing i n  the 
longi tudinal slot of the sh ift ing· bal' ; but when the 
bolt reaches the e nd of the slot, the cam· plates and 
shifting bar will  be drawn together, until the locki n g
bar moves into the second notch, thus locking the 
switch-tongue in  adj usted position . The movements 
are reversed when the parts are sh ifted to their first 
position. S i nce the boxing in which the loc k ing 
mechanism is contained is covered, the parts can not 
become clogged by snow, ice or d irt. 

•••• • 
Some Reminiscences of Early Mal'lne Steam Engine 

Con8trnction and Navigation In America. 
At a late session of the Insti tu tion of Naval Archi

tects of Great Britain, Mr. C harles H. Haswell, the 
well-known engineer, who may be regarded as the 
Nestor of h is profession, h aving recently completed 
his n i n etieth year , presented a �econ d  paper on early 
marine steam engille construction anel steam navi ga
tion .in the U n ited States navy fro m  1807 to 1850. Mr. 
Haswel l's paper� are of great interest in view of the 
fol lowing clai ms which are set forth i n  them. Accord
ing to them, MI'. Joh n  Stevens, of Hoboken, N. J., in 
1809 applied sl ides and a c l'osshead to guide the pis
ton rod of a steam en gine. In 1824 James P. Allaire 
introd uced th e  Woolf engine, the compoun d  of t h e  
present day. The first introd uction of steam boat tow· 
ing was made in 1825 by a New York company. In 
1826 a fan blower was introduced by Robert L.  Stevens. 
I n  1827 J. P. Allaire i nvented and paten ted the steam 
chimney. I n  1836 sponsons were first con struct.ed 
under t h e  water-wheel guards of a steamer. In 1837 the 
fi rst steam launch was designed and directed by CharlES 
H. H aswell , Chief Engineer, U nited States n avy. In 
1839 Francis B. Stevens invented and paten ted the 
double eccent.ric cut-off. In 1842 F. E. Si ckles in
vented the drop valve cut-off ; the saIlle year "�dwin A. 
Stevens designed and operated a closed fire· room. 
In 1844 C harles H. Haswell, Chief E ngineer, United 
States n avy, devised the application of z inc  to the 
bottom of an iron vessel and i n  a marine boiler. In 
1846 Capt. Joh n  Ericsson designed and applied a sur
face condenser to the engine of a U nited States revenue 
cutter. In 1848 Mr.  Pierson improved u pon it, and 
soon after Chief Engineer W i l l iam Sewell ,  United 
States navy, further im proved the construction, and in 
the same year Frederick E. Sickles devised the appl ica
tion of steam to the steer ing gear of a steamer. 'rhe 
Right Honorable the Earl of Hopeton in the course (]f 
some pleasan t remarks sai d : .. Gent lemen, may I re
mind you that Mr. Haswell ,  the author of t h is paper, 
is. I fancy, about the oldest practis ing engineer in the 
world. He was Ch ief E ngineer of the United States 
navy at the time Her Majesty ca me to the throne, and 
that was not yesterday. I Illay also remind you t hat 
h e  was present at the International Congress held 
about a year ago, and was aIllong the youngest of us. 
He was here, t here and e verywhere. . . _ I propose 
that the secretary be authorized to send our best 
thanks to our veteran friend for his kindness in sending 
this paper." 

. '.' . 

Insurance Agaln8t Eartbquakes. 

Dr. Barrata has ad vocated in the Ital i an parliamen t 
a compulsory insurance against earthquakes. Owners 
of vineyards and others protect themsel ves in this 
way against hail and, therefore, why n ot against an
other ca lam ity even more destruc tive, as they average 
about 750 shocks a year and certain parts of Italy have 
occasional ly  suffered t erri bly. The idea of the insur
ance is a shrewd one from the poi n t  of view of puhlic 
economy. It sh ifts the b u rden from the excheq uer 
to private purses. The b usiness would be of a pecu
l iarly risky nature, for such an epidem ic  of earthquakes 
as has devastated Calabria bet ween 1783 and 17861ll ight 
easily b ring any ordinary company to bankruptcy. 
The r isk would have to  be widely spread, and actuaries 

would be puzz led to calculate the premi  u m s  for diff6r
en t  places. Some parts of the peninsula enjoy prac
tical i m m u nity. The great plai n of Venetia has never 
suffered . Rome and Naples are occasionally shaken. 
although as a rule not seriously, but disaster freq uently 
occurs in volcanic districts, as in Isch ia i n  1881 and 
1883. when the loss both of life and property was seri
ous. Calabria is far the worst as an earth q uake re
gion . Over 1,400 people perished in one locality in the 
period mentioned above. 

... ' .. 
THE highest observatory in Germany is sItuated on 

the Schnee Koppe, the h ighest summit of the Silesian 
Moun tains, the elevation bf>ing 5,216 feet. It will be 
managed by the Prussian authori ties. 
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RAILWAY SIGN ALS. 
BY C.  FHANCl S  JENKINS. 

N 11 0  oth er corporate industry 
have organization and efficiency 
been III 0 r e h i g hly developed 
than in the ra i l roads of the 

U n ited S tates. The most per
fect il lustration of t his is the 
enormous amount of passenger 
trll ffic which is safely h a n d led 
every year over the thollsands 

of Ill i les of rail -girded country .  
T h is has become possi ble on l y  
by t.h e  development of a system 
w h e r e b y  accountability is 
clearly and accuratel y  defined. 

Presi ding over the great army 

em ployed are men of  the h i ghest order of a b ility-men 
competent to deal i ntel l i gel lt ly  with the varied condi
tions incident to the smooth and safe movement of the 

J t itu tifit jmttitau. 
interval was the unit of safety between running trains, 

obviousl y it  didn't protect. 
In the telegraphic block sy stem the operator is sup

posed to keep his signal set at .. dangel' " n ntil notified 
that the t rain has passed into the block ahead. But 
there is not h i n g  to prevellt  a .. clear " s ignal bei n g  
s h o w n  through m i sta ke or carelessness. T his is more 
or less overcome in the " automatic " system, by which 
the passing of th,e train itself into the next block sets 
the signal at clear. It is necessary, however, to allow 
the following train to proceed after a t ime even a gainst 
a danger signal ; for it i s  i mpossible to know whether 
the s ignal i ndicates danger because a train remains in 

the block or because of the fail ure of the apparatus to 
work properly. 

'I' he latest and by far the best system in use is a 
com bination of the manual and a u tomatic. In this 

system the signals are set by han d,  but are locked and 

released electrical ly by the operator in the next tower 
as well as b y  th e passing of the train itself, the tracl{ 
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mechanism. All the si gnals are interlocking, so that i t  
is  im possible t o  cleat· one without clearing t h e  othel' 
two. And n ot o n l y  are the signals interlockin g w i th 
each oth er, but they also interlock w ith the switches of 

all crossovers and turnouts. 
In the tower, where the operator, who is responsible 

for the safety of the trains, is stationed, are a number 
of levers attached to the s ignals by mean s of lo n g  
pipes, a lever and a pipe for each semaphore. B u t  
none o f  t h e  signals can b e  set until  u n l ocked electri cal
ly from t h e  next block by the pa�sing train. It w ill  
t h u s  be seen that a clear signal cannot be shown un
less all switches are properly set a n d  t he train h as en
tered the next b lock ahead.  A collis ion is,  t herefore, 

i lll possi ble if the engineers 0 bey t be sigllals. 
The i nstallation of the system represents a l arge in

vested capital, but so efficient is the apparat us and so 
relia ble the service, that it has been found to effect a 
great sav i n g  as agai nst the amount yearly spent i n  
fighting suits for damages i n c u ned by rpason of faulty 

Semaphore, SWitch, and Machine Connectors. The Interlocking Machine Controlling Semaphores and Switches_ 

, .  Distant " Signal Set at Danger. 

trains. The recen t establ ishment of a schedule o f  
llIile-a- min ute tra i ns bet ween t h e  Atlantic seaboard 
and the Rocky Mou ntains certai llly i n d icates t h e  

ut most confidence by both rail way officials and the 

traveling public in the devices employed to safeguard 

traffic. 
T hese consist ,  so far as the p u blic sees, of what is 

k n o wn as the " block sys t e l ll . "  T hat is, the entire 
road is div i ded into short lengths or bl ocks marked by 
towers, each under the i mlllediate ch arge of a signal 
operator. Three distinct type� of s ignals are recog
nized, i .  e. , telegraphic, auto!ll a t i c. a n d  manual-con· 
trolled, the primary p urpose of each bei n g  the same, 
namely, the protection of tmins frolll del'aillllent and 

collision. The earliest and now obsolete forlll was the 
" ti me block, " in the o reration of which a certai n  in
tervll i of t i l lle had to elarse after a t rai n had passed 
into a block before another was permitted to enter the 

s a lli e  block . But as a time inter val alld not a space 

" Home " Signals. Top Blades for Passenger and 
Bottom Blades for Freight Tracks. 

being divided into electrical l y  insulated sections for the 
purpose. T h us, it wil l  be seen that it is al most im pos
sible ior a signal to be improperly d isplayed. 

The signals or semaphores are paddles n ormall y  

standing out a t  right angles t o  the su pporting pole. in
dicating danger, and vari ously kno wn in railroad 
parlance as " ho m e , "  " ad vance " and " distant " s ig·  
nals. The hOllle blade is square-ended, and. l i ke the 
pointed advance blade. is painted red with a white 
ban d .  The d i stant blade is  " fish-tai l "  and pain ted 
yello w and black .  The reverse of each is pai n ted white 
with a black band .  The oppos i te end of the blade has 
a little glass windo w  which shows red at night. 'Vhen 
the outer end is drop ped it ind icates clear track, and 
for the same purpose the light shows white at night. 

The light beh ind the distan t b i ade is normal l y  green, 
and means " caution. " The sign als a re counter- bal
anced so that they always return to danger positi o n ,  
horizontal, if anything goes wrong with t h e  controll ing 

" Advanc e " Signal, Dropped to Indicate Right Track 
Clear. 

apparatus. This. too, aside from the cons i d eration of 
human life. 

When the th i rd-rail  system of power distribution 
has become u n i versal, as it 1II0st assu red l y  wi l l ,  the 
running of each tmi n wil l be unde r  the d i rect super

vi sion and i lli med i ate cont l'Ol of the tra i n  dispatcher 
himself. T h e  towers, s i g n als, and operators w i ll con ·  
ti n ue as now. b u t  t h e  t rai n d i s ratchel' w i ll k n o w  frO l1l 
person al o bservat i o n  the exact l ocation of each tra i n .  
T h u s .  i n  t h e  train d i spatch el" s o ffi cI' w i l l  be a wor k i n g  
m odel of the enti re d i v i sion o ver w h i c h  h e  has j u ris
diction . O n  each trac k is a m i niature d u pl i cate of 
each train speedin g'  across the country_ T h ese m inia
tures start, run and stop i ll exact synchrOl l ism w i t h  

the trains on t h e  big tracks, s o  that t h e  s peed, loca· 
tion, progress, and con d itio n of every train on the 

d i vision i s  known to the d is patcher at a gl ance. On 
the table i n f l'O ut of hi ll l are a fl ll l u ber of " keys . "  I f  
a trail! passes a tower against a signal,  h e  is able to 
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bring it  t o  a standstil l  by s imply pressing the proper 
key, t h u s  cutting off the current (rolll the offending 
train and preventing collision. I t  is  only another 
means by wh ich t h e  controlling mind is  1110re effec
tively employed to sti l l  furtber red uce the number of 
acciden t s, which are now but one passenger killed to 
one h u n d red t housand safely carried.  

For the i l l ustrations accolllpan y i n g  this  article, the 
writer i s  i n d e bted to the Signal  E n gineer of the 
C h icago, M i l.wau kee and St. Paul Rail way. 

• • • • 
EDUCATION BY CORRESPONDENCE. 

The rapid gro w t h  and re marka b l e  po pu larity of 
schools  of correspondence prove that this ne w  system 
01 education meets a d i stinct want and has come to 
stay_ Their raison d'etre is  to be fou n d  in the desire 
of the i n d ustrial c lasses to meet the demand of the 
techn ical trades for skil l ed workmen and 
forellJen, w hose education shall i nclude sOllie-
t h i n g  more than the three .. R's " of the 
district school. 

From among the many institut.ions that 
are gi ving i n s truction by correspondence, 
we have sel ected for i l lustration the I nter
n ational Correspondence Schools, of SCI·an
ton , Pa . ,  for the �eason that they are the 
origi n a l  i n stitution of the kind, and the 
largest and most representa�ive of the man y 
that are n o w  in more or less successful ope-
ration . The Scranton establishment has 

J t itutifit jmttitau. 
After studying the first paper, he returns h i s  writ

ten answers to the questions asked in the, Quest.ion 
Paper to the schools, and proceeds with his seco n d  
paper. At the schools the answers are corrected i n  
red i n k  and returned to t h e  student, accompanied b y  
t h e  third Instruction and Question Papers and a letter 
explai n i n g  the errors and corrections in further detai l 
than is poss i ble on the answer sheets themselves. I f  
the studen t secu r es ninety per cen t  011 h i s  first paper ,  
i t  i s  en tered on the books a s  passed : b u t  if he fai ls  
to get t h i s  percen tage the paper is returned, and h e  
is obliged t o  review the i n correct portion. This  sys
tem is followed u n t i l  the course is com pleted. w hen 
the schools' di ploma is  granted after a fina l examina
tion. Al t hough st udents are not l i m i ted as to the ti m e  
required f o r  th e  completion o f  a cou rse, those that 
meet with difficul ties are assigned to . .  special in-

o 

@ 
130,000 studen t s  on its books and is rapidly 
ad d i n g  to t h i s  enrollment. Starting i n  1891 
m erely as a school of i n struction in mining, 
the scheme of education has widened to 
i nclude practically the whole field of techni
cal  instruction, the i n tend i n g  studen t s  h a v
i n g t h e  choice of some sixty separate courses, 
con d ucted by a corps of 226 professors and 
assistants. These figures are s u rprising and 
certai nly go to prove that i nstruction by 
correspondence forms one of the most valu
able ed ucational agencies of the day. 

SIX HDRSE POWER 
HORIZONTAL STEAM ENOINE. 

DECEMBER 9, 18<)9-
the experiments included in the course. The accom
pan y i n g  p hotograph shows a student in chemistry ex
perimenting. 

The courses of study are laid out with a view to 
giving special trai ning in subjects w h ich in a school or 
col lege cou rse merely form incidental features in what 
is  known as a broad ed ucation. In the International 
Correspondence Schools system these courses are 
d i vided i n to two classes, one including a thorough 
t rai n i ng ill the princi ples of the subject, the other 
class i n c l nd i n g  courses for those who wish to make a 
I llore special and ad vanced study of the subject. 
T h us, under the fi rst head may be mentioned t he 
mechanical and electrical en gineering courses, and 
u nder the second the stationary engineering and loco
motive- running cou rses. T h e  last Course incl udeH the 
study of everything connected with t h e  r u n n i n g  of 

trains, inc luding. besides the locomotive, the 
air brake. t rai n heat i n g  and l i ghting and 
the k i n d red su bjects. I n  con n ectIOn with 
this course the schools keep t h ree instruc
tion cars on the road, the first of which is 
herewith i l l u strated . These cars are fitted 
u p  with com p l ete aIr  brake and other equip
mentE, i n  the manner adopted by the ch ief 
rai l roads of the country for the instruction 
of their own employes. 

The corrected pa pers become the property 
of the student, and if at any time he should 
be i n  difficulties, h e  can turn to h is old re-
cords and refresh his memol·y w i t h  the cor
rections made for h i m  during his course. 
He is also f u rnished, as he progresses with 
h is work. with a com plete d up l icatf' set of 
all the instruction and question papers, d raw
ing p l ates and keys, coveri ng the cou rse, 
which are bou n d  in half leat her and form 
a valuab le reference l i brary for use in his  
future studies, or i n  connection with h is 
trade or profession . 

A l though the roll of t h e  Interllational 
Correspondence Schools i n cludes the names 
of many people who are holding responsi
ble positions in t h e  various professions 

DRAWING TO SCALE, IIADE BY A SIX 1I0NTHS' STUDENT. 

To the text book d epartment fal ls the i m
portant work of preparing the instruction 
and question papers. all  of which are the 
work of the regu lar professional staff of the 
establish ment. The selection of these gentle-

and are already possessed of a l iberal education, 
the chief aim of the schools, as ex pre! sed by M r. T.  J. 
Foster, their founder a n d  present manager, is · '  to 
enable people who are engaged in the i n d u st rial trades 
to supply deficiencies in their  ed ucation due to lack of 
opport u n i t y  or application in their younger days. " As 
thus defined, i t  is  evident that the movement is oper
ating in an entirely new field,  bei ng in com petition 
neither w i t h  the high school, the technical school, nor 
the university. T h ere is  no question that the ambition 
of the average American to become a wage-earner 
frequently leads him to exchange the school for t h e  
workshop long before the former h as had the necessary 
time to give h i m  h i s  proper equipmen t ; a n d  w h i l e  he 
may for the first few years consider himself financial l y  
the gainer, i t  frequently happens that h is advancement 
in his trade is brought to a fu l l  stop by the lack of tech
n ical knowledge. I t  is t oo late for h i m  to .. go to 
school agai n , "  for he can nei ther afford the expense 
nor i s  h e  w i l l i n g  to give u p  a position which h e  may 
not again be able to secu re .  T h e  night-school, of 
COl1 rSe, -in ma.ny ca.ses affords a partial sol ution of the 
d ifficulty ; but there are m u l titudes of workers for 
whom these ad m i rable in stitutions are not available, 
especial l y  in the thinly-popu l ated and ru ral districts. 
Another type that is beginning to avail itself of corre
spondence i n struction is  the professional man w ho 
wishes to acq uaint h i msel f with the principles of a 
k i ndred profession, whose work at t i mes overlaps his  
own. Such a case is  that of the archi tect, who finds 
that a knowledge of t h e  pri nciples of engineering as 
applied to t, he design of  framed metal struct ures is ne
cessary if  h e  is  to be f u l l  master of his own profession. 
Many of thp. studen ts, aga i n ,  are educated men w h o  
wish to s t u d y  special branches of engi neering, or make 
a thorough review of their form er stud i es ; and hen ce, 
w h i l e  the bu l k  of  the studen t s  of these schools are 
d ra w n  from t h e  artisan and farm ing classes, there is a 
considerable and i n creasing n u m ber of students of 
broad ed ucation who are taking special courses in the 
more ad vanced bran ches. 

The test of eligibi l ity to become a student is that the 
candidate m u st be able to read a l l d  w rite E n glish.  
T h e  schools, t o  use the langu age of their prospec tus. 

, u n dertake to teach h i m " whatevel· he n eeds to know." 
I I I  taking him throngh a cou rse, t h e  i nstructor pro
eeeds u pon the cnrious assu mption that his pupil  
Iwows abso l u tely noth i n g  about the subject. The as
s u m ption is curious and origi n al ,  but thoroughly 
p h i losophicai ; for. if  the student is acquainted with 
the earlier stages, he passes quickly through them, 
merdy refreshing his memory, while the instructor is  
certai n that i n  every case the student lays a proper 
foundation for future work. Starting, then, with the 
assumption that the studen t knows nothing of t h e  
subject, the schools  send h i m  h i s  first a n d  second III ' 
struction and Question Papers. 

structors," who are skilled in dealing with such 
cases. 

One of our i l l ustrations shows a COI·pS of  women ex·  
aminers at work, making pre l i m i nary corre�t ions of 
such errors as occ u r  in ari t h metic. s pe l l ing. p u n ctua
tion .  etc. 'f he papers are t hen s u b m itted to the p r i n 
cipa ls a n d  male instl· ilctors for ti n a l  inspection a n d  t he 
correctIOn of such su bjects as the women examiners 
are not q uali fied to correct, before being returned to 
the student. The transfer of papers is so arranged that 
the student h as always something to study w hile the 
preced ing papers are being corrected. 

I n  descri bing a curricu l u m  that includes n o  less than 
sixty separate courses, ranging from Arith metic to 
Civil  Engi n eering, it must s u ffice to take a single sub
ject and let that stand for t he whole. One of the most 
i nteresti ng and s u ccessful courses is that of Mechanical 
Dra w i ng. In t ll is, as in a l l  subj ects, it is pres u pposed 
t.hat the student requi res i nstruction frOID t.he ground 
u p. He i s  furnished at nominal  cost with a set of 
drawi n g  tools, and his  first l .. s�on,  consisting of exer 
ci�es i n  drawing lines, ci rcles, etc. , is  Sel!t to him. 
Upon the receipt of his sheet. of drawings, corrections 
with elaborate penci l notes are made, i ndicating where 
a f u l l  l i n e  is ragged, or a dotted line i rregular in length 
or spaci ng, or defects occur in the lettering. To pre-

RAILROAD INSTRUCTION CAR. 

vent mere copying, the instruction charts are pri nted 
out of scale, and the st udents are at all  t i mes obl iged 
to draw from scale. O n e  of the l ast exercises of t h e  
cou rse is t o  draw a com plp.te steam engine frolll ro n g h  
penci l sketches of t. h e  parts w h i c h  ha\·e the d i m ensions 
u pon them. The p ro�ress i n  this  department i s  often 
remarkable, as I llay be seen from the accompan y i n g  
drawing, made fro I II r o u g h  (l imensioned sketches, 
which was dorie by a student w hose earlier draw i n gs. 
made only six months before. are extremely crude and 
rough " 

In the chem istry. me tal l l l ining and electrical cou rses, 
as in that of m echall ical d l·awing, the students can 
secu re from the schoo ls se t s  of apparat us which are put. 
u p  specially to meet the requirements of the part.icu lar 
courses. Thus the stud�nt i n  teleg" aph y is provided 
with a telegrapil lc  o n t fi t, a n d  the student of chemistry 
with t.he necessary reagents and apparatus to cover 

men has been made wi th a view to giving to 
the instruction that practical character which is such a 
val uable featu re of the schools. I n  ev ery case they have 
been act i vely engaged in business, either for them
sel ves or in t he e l ll ployment of well known industrial 
concerns, and they are t h u s  wel l quali fied by t h eir 
train ing to prepare textbooks adapted to the special 
and practical n eeds of the student. Most of the faculty 
are grad uates of  leading A merican and European col
leges. A mong them are to be found former city en�d
neel·s, ex- c h i ef engi neers or ex- chief d raftsmen of bridge 
com pan i es, electrical companies, and general engineer
ing firms, a.nd to this  p racti cal experience is to be at
tributed the clearness, d i rectness, and simplicity w h ich 
characte1"ize the i nstruction papers. 

Mention of the i nstruction papers suggests the im
portant matter of i l l ustrati ng, to w h ich the schools 
have paid special attention. The excellence of the 
cuts w h ich appear in the papers is  due to the care ex
ercised i n  the selection of competent draftsmen, and a 
staff of fi fteen (shown in one of the illustrations of the 
front page) is steadily e m p loyed on new work. 

It wil l  read ily b e  understood that to carry on a cor
respondence i n struction with over 100, 000 students calls  
for au extensive pri nting establishment. 'fhis work is 
carried on in five d ivisions i n  a separate bui lding. The 
press rooms, which are located on the first two floors of 
the buildi ng, contain ten cylinder and fou r  job presses. 
The third floor is occupied by the bindery ; and t he 
fourth floor by the book composi ng room and t he 
proofreaders' room.  Work is about to be commenced 
on a new b u i l d i n g. covel'i ng over an acre of ground,  
which w i l l  accom lllodate a printing plant capable of 
executi ng al l  the work of t h e  schools, t h ree·fif t h s  of 
w h ich at presen t has to be done in N e w  York and 
P h i ladelph ia.  

From what h a s  beE-n said it will  be evident t h at the 
new Illethod of i nstruction as carried out by t h e  Scran
ton establish ment i s  qualified to ran k as one of t h e  
most i m portant educational agenc :.es of the day. As 
l o n g  as it is p l"Osecuted along the practical and very 
t horouj:\"h l i nes above descri bed, i t  can not fai l to exert 
a helpful  and l as t i n g  i n ll up.nce u pon both the ch a'"
acters and fortune" of t housan ds of students who de-
vote t heir  leisure h o u rs to its work. 

. ' .  I .  
Dwarf H a b i t  o f  P l a nts. 

l\f. P. Gauche,·y has i l iadI' an e x haust i ve study I)f 
t.he phenomenon of , .  mani811l " in the vegetabl e  k i n �
dOIll.  His genera l con c l u�ion is t h at the pecu liari t ies 
which d i stinguish the ex ternal form a n d  the i n tern a l  
�tructure of plants are, l i ke ot her c h a ract ers. largely 
dependent o n  the e n V i l"ODl l lent ,  a n d  are d isplayed 
IlIore stron gly in the vp-getat.i ve than i n  the reprod uc
t i \'e organs.  A d warf p lan t i s  not a m i niature of the 
species with al l  i ts ol"gans developed i n  the same pro
portion as they are in a plant of normal size.-Ann. 
des Sciences Nat. Bot. 
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Scleoce No&e •• 
The condition of the obelisk in Central Park is  ex

citing considerabl e  apprehension, owing to the fact 
that it has begun to disintegrate. It is  very unfortun
ate that the obelisk was not set up in the court in the 
M useu m b u i lding. 

Prof. Andrew Gray h as been appoi nted to the chair 
of Natural Philosophy rendered vacan t by the resigna
t ion of Lord Kelvi n .  Prof. Gray was at one time 
assistant to S i r  W i l l iam Thomson, and is well  known 
from h i s  several treatises o n  el ectrical science. 

A sanatori u m for the t reatment of officers and lDen 
of the regular army suffer i n g  from p u l monary tu ber
cu losis wi l l  be establi shed at Fort Bayard, N e w  
Mexico, a n d  hel'eafter transfel's of e n l isted men c a n  b e  
mad e to this  hospital u pon recommendation o f  the 
med ical officers of t h e  army. 

Accord ing t o  The Pharmaceutical EI'a, out of 1 , 008, -
. 500 prescriptions examined, o n l y  s ix  per cen t  were writ

ten in the metric system. The information w as ob
tai ned from d l'Uggil,ts in forty- t wo States aud Territo
ries. This is not part icularly encouragi ng, and shows 
t hat physicians d o  not seem to care m uch abo u t  try
ing the new system. 

M. Benard, the French arch i t ect, w h o  won the fir"t 
prize of $10, 000 in the i nternational cOlllpeti tion for 
plans for the U n i versity of Cal i forn i a, which was 
estab l ished by M rs. Phrebe A. Heal'st, has arrived at 
New York and w i l l  at once proceed to Cal i forn ia, w here 
he will place h i mself  in the h ands of the . t rustees of 
the U n i versity for the furtherance of their  plans. 

Barometric read i n �s reduced to true atmospheric 
press u re are now requ h'ed b y  the Weather Bureau, 
the approxiniate corrections for gravity bein g  applied 
to all barometric readings. This correction appl ies to 
a l l  mercu rial barometers and i s  n early constan t  at any 
one station. The corrected read i n g  i s  a standard m ea
sure of atmospheric p ressu re and can be com pared to 
si m ilar corrected readings made at an y place i n  t h e  
wOI· ld .  

One hO!lpital i n  Ne w York h as ad<JPted a camera to 
record m i nutely the action of pat i ent!' in epi leptic fits 
a n d  simi lar affiictions, and Illany movi n g  pictures h ave 
been taken showing the movements in wal king of per
sons affi icted with locomotor ataxia. They are pro
d uced !>Iowl y  on the screen, so that physicians are en
abled to sturly the symptoms caref u l l y .  Movi ng pic
t u res h ave been taken i n  Vienna showing operations 
bei n g  performed by great s urgeons. 

. 

We have received " The M ussel Fishery and Pearl 
B u t ton I ndustry of the Mississippi River. " by H ugh 
M. Smith. form i n g  an extract from the U n ited States 
F i s h  Commission Bulletin for 1898. It. w i l l  be remem
bered that we p u b l ished an al·t icle u pon the s u bj ect 
in the issue of the SCIENTIFIC AMERICAN for A ugust 
5, 1899, written by Mr. Smith,  the author of the present 

monograph. The subject i s  one of the greatest pos
sible interest, and Mr. Smith's treatment of it it! tho
roughly adequate. 

Dr. William R. Brooki;t, di rector of the S m i th O bserv! 
atory, Geneva, N. Y. , has been awarded by the French 
Academy of Sciences, Paris, the Lalande prize " for h is 
n u merous and b ri l l iant astronomical d iscoveries. " T h e  
Lalande prize is  a g o l d  medal worth 500 francs, or its  
val ue i n  money, as the recipient may select. It  was 
fo u n ded in 1802 in honor of Lalande, the learned French 
astl'onomer, and is  awarded for e m i n ent achievement 
i n  astronomical d iscovery. It is regarded as one of t h e  
h h r h est astronomical honors. 

A mong the foreign exhi bits at the Paris Exposition 
that of the Boel's of the Trall 8 vaal w i l l  be m ost i nter
esti ng ; 40,000 square f�et have been allotted to the 
Boer�. The pastoral l i fe of. this  p�ople w i l l  be shown 
by a Boer farm , which w i ll portray i n  a mORt vivid way 
the l i fe of t h e  first colon ists of t h e  Transvaal . T h �  
National Pavi l ion of the Transvaal w i l l  be b uilt  i n  
t h e  D utch sty le a n d  w i l l  d isplay geographical rlocu
ments, m i n eral spec i m ens and ex h i b its showing the 
methods of instl'uction in the schools. I n the Boer 
farm w i l l  be ex h i bi ted the w i l d  animals of the Trans
vaal. The means and methods of transportation Ilsed 
in t h e  cou n try w i l l  also be portrayed. The m i n i ng 
ind ustry w i l l  be shown by a fi ve-stam p battery. 

It  is  bel ieved that the recent damaA'e to the gl'eat 
hall of Karnak was caused by a slight shock of earth
q u ake. Eleven col umns i n  all  have fallen in the fou r  
or fi ve ro ws north o f  t h e  ax i s  of t h e  tem ple, a n d  be
t ween this and the wall  of Seti I.  T h e y  a l l  fel l  in a 
-strai gh t l i n e  from east to west., th e result  bei ng that 
the western most is  still partly propped agai nst t h e  

pylon of the temple. T h e  r u i n  is terri ble a n d  shou l d 
be repai l'ed at once if t h e  h y postyle is to be saved. 
The col u m n s  can , of con rse, be set up agai n ,  but t h e  
a rchi traves a bove t h e m  are utterly brol, en a n d  de
.stroyeel . M. Legrai n ,  who h as bee n engaA'ed for the 
last th ree .'-ears in repai r i n g anrl strenA't.he n i n g th e r u i n s  
of Kal' l l a k. h l1. s  A'OTlt' to U p pe r  Egypt t o  s e e  w h at ('an 
be dont'- to wanl repai r i n g  t h e  rlam age. T h e whole 
b u ildin� i s  i l l  s n eh a cri t i ca l state that it  is hoped the 

Eg�'ptian govern ment wil l  !Oee i t s  way clear to i n creas
i n g  its fund toward the restoration of the tem ple. 

Eqloeel'l.olr Note •• 
A refrigerating and ice-makinlZ' plant for the well

known b rewing firm of Allsop has been i mported from 
the United States. 

A n  Ital ian engineering period ical h as publ ished a 
m ethod of sterilizing drinking water by means of per
oxide of chlorine, w hich is so powerful a bactericide 
that t h ree grammes will steri l ize one cubic meter of 
water at a cost of less than 6� centi mes. This process 
has yielded satisfactory results at Ostend and e lse
where. 

The Italians have added to their system of coast 
defense batteries of lIIortars similar to those used i n  
t;andy Hook, w h ich w e  have alread y  described. O n l y  
three, i n stead of four, 1D0rtars are placed i n  a pit. 
The i ndirect plunging fil'e of the mortars is considered 
to be of great val ue in the defense of fixed points 
agai n st an at tack by sea. 

T h e  Carnegie Compan y h as gained another point i n  
its lon g-fought . .  metal mixer " patent case. The case 
is now only to be finally re viewed and adj ud i cated by 
t h e  Su prem e  Court of the U n ited States. and u pon its 
decision w i ll depend the validity of the patent cover
ing the m etal m i xer issued to the late Capt. W i l l iam R. 
Jones, assignor to the Carnegie Steel Company, Limited. 

The Engi neer st.ates that w i th the electric supply 
stations i n  Lon don th� boi lers and engi nes in use are 
d ivided as follows : Water-tu be, 75'5  per cen t ; marine, 
1 1 per cen t ; Lancas h i re, 5 '5 per cen t ; miscellaneou!<, 
8 per cent : while the engines are : High-speed, 62'5 
per ceut ; low-speed vertical. 25 pel'  cent : low-speed 
horizon ta l , 6 25 per cent : special , 6'25 per cent. D i rect 
coupling is  u n iversal. 

. 

Several of the l argest abandone<1 copper m i nes i n  
eastern M�ine w i l l  again b e  operated . The Mai ne 
copper m ines were in successf u l  operation in 1879 and 
showed good

' 
profits w h i l e  copper was q uoted at 14 

cents. The mines cou l d  also be operated on a paying 
basis with copper at 1 2  cents, but the crash callie when 
th e  \Visconsin mines put down the price of copper to 
8 cents. Now that copper is so h igh, i t  will  be very 
profitable to mine it. 

It is curious that when C h in a  is  j ust on the eve 
of introd ucin g  w estern methods of engi neeri ng !lhe 
shou l d  threaten to demolish the greatest engin eeri ng 
work she possesses ; that i s  to say, the G reat. 'Vall, 
e rected 200 years B. C. for the pu rpose of keepi n g  back 
the Tartars. It i s  stated that an Am erican enA'ineer is 
e n  route to China in behalf of a Chicago syndicate 
which is expected to take a share in the contract to be 
given out by the Chinese govern ment for the demoli
tion of the wall. The Engi neer states that one French, 
two British. and three German firms are also bidding 
for the work, payment for which is to be i n  the way of 
rich concessions. 

A central station for the prod uction of a.cetylene gas 
is being tested at Tata-Tovaros, H u ngary. a city of 
12, 000 i n h abitants. Five m iles of p i pe co,"ers the city 
and furnish es gas to 158 street lights and 250 burn ers 
in houses. T h e  generating station is located over 600 
feet f l'om the nearest house. T h e  gas is prod uced i n  
fou r  generators by the fal l of t h e  carbide i n to the 
water. The gas for each gro u p  on leR\"i ng t h e  gene
rators p asses into a cooler and then into a purifier, and 
final l y  into t wo ,:rasometers of 106 cubic feet capacity. 
The generating plant req u i res the sel'vices of o n l y  two 
men, and the total cost of the instal lation was $30,000, 
of w h ich $ 1 9, 000 went for the pipe system .  

The n e w  eart hquake-resisting, steel-framed palace 
for the C I'o wn Pri nce of Japan is now being designed, 
and the foundations are bei ng laid, with the view of 
o btai n ing the structu ral steel in February. The pal
ace i tself w HI  be b u i l t  of gran ite and marble around 
the steel skeleton . I t  will be 270 X 400 feet a.nrl the 
height wil l  be 60 feet, and wil l  be built  i n  the Fren c h  
Renaissance st yle. . 

A C h i cago engi n eer h as been 
called u pon to d esign an elaborate h eating and venti
lati n lt  plant. An American ice m an u fact uring and 
electric l ight system will  also be ad ded . It is though t  
t.hat steel constl'Uction wi l l .  revolutionize t h e  b u i l d ing 
ind ustry in Japan . The new palace wil l  rest on fou r  
h undrerl deeply anchored !!teel col u m ns em hedded i n  
concrete p iers. T h e  Carnegie Com pan y w i l l furnish 
the steel. 

Some samples of the cemen t used in the ant.ique 
water cond u its of Epheilus and Sm Yl'Da were recently 
s u bj ected to chemical an al ysi!l, an d the various sam
ples were fon n d  t o  be s imi lar in com pol'oition . T h e  
waterworks from w h ich the sam ples of cem e n t  were 
taken were const.ructed from a periorl se veral centuries 
before Ch rist

'
to th ree h u ndred years after. T h e  chief 

constituent of the sa/D ples was. c.alci u m  carbonate 
m i xed w i t h  a small  percentage of organ i c material . 
T h i s  latter was found to consist of a m i x t u re of fatty 
aci ds. Ex peri ments were m ade w i t.h " cpment such as . 
bu rned l i m e  and ol i ve or lin seed oi l , but it was n o t  
fou n el to ue permanen t. O n  the other hand.  a m i x t u l'e 
of t.wo- t. h ird!' of eit.hpr slag or l i m e  a.n d o ne - t h i rd o l i \"e 
oil h ardened read i l y  and possesserl such A'reat ell(l l1 1'
ance that it led to the bel ief  t.hat this  was t h e  compos i
tion of t h e  ancient cemen t s  which were analyzed. 

375 
Eleetrleal No&e •• 

A locomotive in Texas was recently decorated with 
100 incand escent l ights for use as an excursion locomo
tive. 

A synd icate has been formed to b.uild a single rail 
h i gh-speed el6ctric rai l way on the Behr monorail sys
tem, bet ween Lh"erpool and Manchester. 

The T h i l;d Aven ue Rai l way Compan y h as con t racted 
with a sto rage battery com pan y for ,400,000 worth of 
batteries for use i ll regu lating the current. 

It is said that successfu l  trials of a telephonic appar
atus without wire h ave been had in Italy. The in
stru ments were in stalled on moving trai ns.  The de
tails of the experi ments and apparatus are very meager. 

It is sai d that the Executive Com m ittee of the Erie 
Canal Electric Traction Com pan y has adopted the 
storage battery for use as a motive power, sn bject, of 
course, to the approval of t.he Su perintendent of Public 
Works. 

I t  now appears probable that the Mon t Blanc Rail
way wil l  eventually be bui lt.  The l i ne is to be worked 
electri('ally. and is  to start from Ou ches -and end at 

Petits Rochers Rouges. The Arve w i l l  be u t i lized to 
furnish the n ecessary po wer. The line will be 6 '83 
m i les long and there w i l l  be t welve stations. 

A funicular rail way h as j ust been completed up to 
the Schatzal p, at Da.vos- Platz. It begins at the rear 
of t h e  Kurhaus and is about 2 . 2()O feet long. T h e  pow
er e m ployed to propel the cars is electricity. w hich is 
generated in the valley b y  dynamos actuated by gas 
engi n es. This is one of t h e  fi rst fun iculars in S w i tzer
land to use electricity as a moti ve power. 

At the meeti n g  of the Metl"Opol i tan Street Rai l way 
Association, President Vreelan d shows that out of 
� very 5 cent piece which is  collected from fares, t h e  
amou nt obtai ned by the stock holders is  very smal l .  
Labor amounts t o  0 '0195 cent : mat.erial. 0 -0048� cen t ; 
taxes, 0 '0026 � cen t ; interest,  0 '0144 ce n t. making 
a total of 0 '0414 cent, leavi ng for stockhold ers 0 0086 
cent. In other words, the stock holders of t h e  COIII
pany get less than Ys of one cen t out of every fare col
lected as net p rofit. 

A new species of mountai n railroad h as been de
vised in Gerluany. It consists of an electrical ly worked 
rope rai lway, the rai l way being in sections, the I'.ars 
being suspended on rollers. As it is not considered 
safe to al low a greater d istance than 4,000 feet between 
the s u p ports, i ntermediate stations are necessary, the 
passen gers changing from the first to the second sec
t ion and so on until  the journey is completed . About 
seven minutes are occupied in traversing each of the 
4. 0oo-foot sect.ions. 

At the recent E x position i n  Como, the " Vol tai c pi le " 
was very much in evi dence, not on l y  as an architectur
al feature of the i l l-fated Exposition b u i l d i n g!', but 
e verythi n g  i n  the way of souveni rs was gotten II p in 
the same form . Boxes of chocolate, pepper boxes, 
alman aces, etc. , were all based on this  design, and 
ch romo-lit.hographs and s i l k  hand kerchiefs with pic
t u res of Vol ta were for sale e,"erywhere. These mat
ters al l testify to the appreciation of the greatness of 
this  early electrical i n ven tor. 

Various methods have been provided for cool ing 
t u bes for use i n  the p roduction of the Roentgen rays. 
One method i s  to con nect the an ti-cathode by an i ron 
rod w i t h  a small flask of water at the tube. Another 
met.hod is  to brinA' t h e  water i n  d i rect contact with 
the anti-cathode ; a wide t u be of p l at i n u m  is soldered 
d irectl y  i nto the glass tube. Its end is  cut at an angle 
sui table for carry ing the anti-cathode, wh ich seals the 
tu be hermetical l y  at that end. The other end projects 
outside the tube, which is  bent outward and carries at 
its extre m i t.y a flask of water. This n e w  device has 
proved of great practical val ue. 

A new telephone transmitter has been devised and 

is being manu factu red in Pennsyl van ia. It is so con
structed that the outer casing and mouth p iece may be 
removed for the purpose of clean i n g  without d isturb
ing the d iaphragm or i t s  adj ustment. T h i s  is aCCOlll
plished by fitt ing the d iaph ragm and carbon pal·ts i n  
an i n ner casing i n dependent o f  the outer shel l .  The 
diaphragm i s  held i n  place by a threaded ring which 
scre w s  on the i n ner casing. It is, therefor�, i n depend 
e n t  o f  the adj ustment o f  the mouth piece or a n y  other 
con dition of the outer casing. The man ufacturers ad
j ust the instru ment, and no s u bsequent adj ustment is  
n eeded. 

. 

Germany wi l l  make a l arge d i s play of mach i nery at 
the Paris E x position.  Siemens & H a lske and Schuck
ert w i l l  each have a d ynA mo act uated by a 2, 000 hOI'se 
power engi n e ; the H el ios Company.  of Cologne. w i l l  
have o n e  o f  1 . 900 horse powt'r i nsta l lat ion , a n d  Lah
lIla�'el', Fran kfort-on- t.he- Mai n .  w ill  have another oC 
1 4 . 000 h orse power. The engi n es for these d ynamos 
w i l l  he s up p l i eel hy Bors i �, of Bprl i n  . .  t h e  A ll gsber� 
a n d  N ll re m btll'g Co m p a n i p�. Aceol'(l i ng to Feilden's 
Mngazi ne. th e  crane w ! r i eh  i s  t.o be u!'ed fOI'  t l'ansport
i ll !! he:t\'y llIach i ne� in t h e  cen tral ga l lery w i l l  be s n p 
p l ied by Flo h r, o f  Bel' l i n, and w i l l  be capable of raising 
25 tons to a height of 40 feet. 
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THE SUBMARINE BOAT AND ITS FUTURE. 
BY WALDON FAWCETT. 

The success of the tests of the Hol land subma
ri ne topedo boat, recently lUade in the presence of an 
official trial board, composed of United States naval 
officers, at Peconic Bay, o n  the n orth coast of Long' 
Island, assuredly marks the advent of a new era in the 
development of submarine craft designed for offensive 
operation s  i n  war. 'f h at the case of the ad vocates of 
the practicability of such an e n 
g i n e  of destruction h a s  beeu 
somewhat advanced by t h e  
showing made seems probablE', 
but that the element of opposi
tion which has all along existed 
in official ci rcles has by no means 
been obl iterated is equally cer
tain_  

Certain of the naval offiC'ers 
who w i tnessed the recent tests 
w e  r e so favorably impressed 
with the performance of the 
boat that they seelUed d i sposed 
to bel ieve that it  wou l d  be wise 
for the Navy Depart ment to 
b u i l d  or purchase a n u m ber of 
the vessel s  for service i n  con
j u nctio n  w i t h  harbol' defenses 
on bot h t h e  Atlantic and Paci fic 
coasts. It must be ad m i tted i ll 
all candor, too, that i n  lIl a n y  re
spects the showing was rather 
more fa vorable than a n y  previ
ously made by any other similar 
boat in any part of the world. 

T he vessel was on se veral oc
casions under water for i nter
vals of more t han twenty m i n
u tes, and demonstrated ller 
abi l i t y  to respond to a s u m mons 
to sink beneath the surface, ap-
proach a s h i p, d ischarge a torpedo, w h eel about in her 
course and return to a place of safety, al l  within a 
space of considerably less than half an h our_ Tests 
were made at depths of about twenty feet, the deepest 
obtainable in the bay, and the boat demonstrated to 
the satisfaction of her builders h e r  abi lity to remain 
submerged for a space of twen ty-four hours without 
the crew of six men and the torpedo operator being 
subjected to any danger of asphyxiation, or even to 
i n conven i ence. Based o n  the result of the experi. 
mentb is a claim that the rad i u s  of action under water 
is five mi les per hour for almost six hours. The speed 
tl'ial de veloped a speed of eight knots. 

The Holland boat with w h ich the experi men ts above 
outli ned were made is 53 feet in length by 11 feet i n  
wid t h  and weighs i n  t h e  neigh borhood of 1 1  tons. T h e  
storage battery, wh ich is thoroug h l y  insulated, i s  i n  a 
com partlllent a m i dships, while over this is the conning 
tower with steeri ng gear, and u n der it t h e  water tan k. 
The ai r cOlllpressor and gasoline engine for driving the 
generator are located astern of t h e  battery. Above i s  
t h e  dynamite t o r  p e d 0 
tu be. The generator lllay 
be e ither d riven by the en
gi l ie to charge the batteries 
01' thrown on to the bat
teries, run n i n g  as a motor 
w h i le the boat is sub
merged. 'f he motor· gen- . 
erato l' weig h s  two tons, 
and is  capable of develop
ing 50 horse powel' at 800 
revolutions, or 1 .'50 horse 
power at 1 , 200 re\'o l u tions. 
There are small m otors for 
the p u mps, the ai r com· 
pressor, and vent i lating 
apparatus. 

The American boat., � i nce 
the recent trials, h as at· 
tracted renewed attention 
from several foreign naval 
attaches stationed in this 
coun try, and some of these 
officers have been suffi
cient l y  i mpressed t.o make 
the boat the su bject of 
com m u n i cations to their 
home g'ovel'll ments. That 
the French authorities 
l l lay st'E'k to acqmre one or 
l l lore vessels  of t h i s  type is 
m uch more l ikely than 
tliat Great Britain w i l l  

h ave been consumed i n  bringing the American boat to 
its present stage of development they have experi
mented with upward of half a dozen d istinct types of 
su bmarine craft. The more recent series of French 
experiments opened w ith those with the .. Gustave 
Zede, " which aroused at thv outset an immense burst 
of enthusiasm. It did not take long, however, to as
certain t h at the boat's range of action was limited i n  
the extreme, Atten tion was next turned t o  t h e  Goubet 

OFFICIAL TRIAL OF THE HOLLAND SUBMARINE BOAT. 

boat, hut it pl'Oved thoroughly i mpracticable. Then 
the " Morse " was taken u p. hut i n vestigation proved 
that her range of action was quite as restricted as that 
of the " Zede." 

'l'he French govel'll lllent is  n o w  experi menting with 
the " Narvel, " a submarine vessel of  recent co nstruc
tion . The displacement of t h is craft is 1 60 tons and 
she is  fitted with a Forest oi l  engine, which not on l y  
dri ves t h e  pl'Opeller w h e n  t h e  boat i s  either navigating 
at the surface or with only her lookout and chimney 
exposed, but also operates a d y namo for charging bat
teries and acc u m ulators, these heing u t i lized to propel 
the boat when she is  entirely submerged and the 
chi mney unshipped . Sailing at the surface at 1 2  
knots, t h e " N a r v e l  " pl'Olllises a I'ange o f  action of 252 
mi les, and at 8 knot8 the range will  be 624 miles. 
When submerged, t h e  acc u m u lators w i l l  propel the 
boat 25 mi les at 8 knots, 01' 75 m i les at 5 k nots. The 
" N arvel " is designed to carry two officers and n ine men. 

The sentiment of hostility to sub marine craft of all 
k inds n o w  so prevalen t among Brit ish engi neers has 

The career of the submarine boat may be said to 
have extended over fully three centuries, even if  no re
gard be paid to the rather vague assertion of some h is
tories, that Alexander the Great was once a passenger 
in a submari ne craft, the character of w h ich unfortu
nately is not descl'i bed. King James I . , of England, 
made a trip in a submarine boat which a Hol lander of 
the name of Van Drebbel built in London i n  1664, but 
the first craft w h ich can be rightfu l ly 80 d esignated 

w h ich moved 

was t.hat designed in 1776 by a 
New Englander of the name of 
Bushnell . This boat, which was 
propelled by oars, was primitive 
iu the extreme and was destroy
ed soon after going into commis
sion by the shots of a British 
man-of-war. 

Fu lton w restled with the pro
blem and designed two d i fferent 
types of submarine boats, and 

there were numerous other at
tempts, all sim i larly unsuccess
ful, until, w i th the trial  in 1887 of 
Prof. Tuck's " Peacemaker," the 
present era of experiment in sub
marine nav igat ion may be said 
to h ave been inaugurated . T h e  
American boat last men tioned 
was by no means a mark e d  suc
cess ; but it served to d i rect to 
the s u bject more attention than 
it had previously been accorded. 

Th e " Peacemaker " was cigar
shaped, 30 feet long, 8 feet wide 
and 7� feet deep. She was l ight
ed b y  electricity and propel led 
by a steam engine of fou rteen 
h orse power. The boat was 
submerged b y  fi l l i n g  her bal
last tan ks with watel' and 
raised b y  means of a rudder 

around a horizon tal axis. The crew 
consisted only of an engineer and helmsman, the latter 
bei n g  stat ioned in a glass-i nclosed dome w h ich p ro
jected from the u pper surface of the h u l l .  TherE' is no 
recol'd of the boat's having attai ned a speed of more 
than 8 mi les per h o u r  w hen well submerged. 

At a bout the sarue time the Bri t is h  E'ngi n eers were 
watchi ng with interest the experiments with the .• Por
poise, " a small electrically -propel led craft, and the var
ious boats built  by Norden feldt. The last of these was 
a vessel 121 feet in lengt h  and of 230 tons displacement, 
the 1 , 000 horse power engi n E'S of w h ich were capable of 
giving her a speed of 15 knots when i m mersed, but a 
few years later she was b roken u p  an d  sold as j u n k ,  
allll fro m  that t i me forward B I·i t is h  engi neers h a d  
l i t t l e  faith in attempts at u n d e l'- water nav igation . 

On probably no questiol J  are the officers of the 
U n i ted States navy more thoroughly d i vided i n  
opi n ion than that o f  the uti l ity o f  the submarine boat 
in warfare. The personal i ty of the men w ho h ave 
ranged themselves on opposi t e sides of the discussion 

m akes it i mpossi ble to d is
regard the argu lllents of 
either. O n  the one h and 
we have the advocates of 
this class of craft, who de
clare that its jud icious em
ploymen t woul d  make it  
practica l ly i m  possi ble for 
an enemy to succe�sfu l ly 
attack any of our pri nci
pal sea ports by water. The 
opponents of submarine 
operations of the class pro
posed, on the other hand, 
base their c l a i m s  of t h e 
i mpracticab i l ity of all  sub
marine craft on the con
tention that the difficulty 
of keeping to a course w h en 
the boat is sub merged 
would make i t  impossible 
to disch arge torpedoes w i t h 
an accu racy in any degree 
dangerous. 

take up the matter. The 
Bri tish Ad m i ralty h as al-

PROPELLER AND STEERING APPARATUS OF THE HOLLAND SUBMARINE BOAT. 

S u p plementing t h i s  lat ·  
tel'  argument is that of  the 
British engin eers who de
clare that modern search 
l ights and other safe
gu ards would i n s u re the 
destruction of any subma
rine boat by rapid · fi re guns 
before it could approach 
l'<ufficiently near to a war 

ways been stren uously opposed to submal'ine torpe
do boats in general, and when the i nventor of the 
American boat visited London some months ago, he 
was wholly u nable to interest them i n  the subject. 

FOl' the French, however, the s u b m ari ne boat has 
ever been an alluring one, and d u rin g the year. w hich 

beE'n ind uced, of course, largely by the fail ure of the 
French boats and other craft constructed i n  Europe 
during t h e  past decade. and it must be admitted that 
the w h ole h istory of s u bmarine navigation has not 
been s nch as to render a natural l y conservative class of 
men optimistic. 

vessel to do any harm . 

Lieut.  A. P. Ni black, U. S. N . , one of the best i n 
formed officel's on the � u bject of torpedo warfare in 
the A merican or an y other navy. recent l y  declared 
that there was no real I'eason why the submari ne boat 
�hould not be as successfu l as the automob i le torpedo, 
T h is certai n l y  does lIOt see m  l i ke an i rrational view 

© 1899 SCIENTIFIC AMERICAN, INC.



DECEM BER 9. 1 8<}9· 
when it is remem bered that all the things done by a 
'V h iteh ead torped o may be done by a su bmari ne boat. 
Al most the o n l y  d ifferen ce is that whereas in the tor
pedo the open i l lg  and closing of val ves, the regu lation 
of depth, the steering, the various safety devices and 
the lel lgth of the ru n are all  automatic, i n  the sub
mari ne boat the correspond ing th i ngs are all regulated 
by han d .  

One poin t  about the submarine torpedo boat which 

Ill i gh t  al ruost be considered a d isadvantage is  the tire · 
le ls, u n remi t ting care wh ich is an absolute necessity 
in order to keep the delicate apparatus in cond ition . 
T h en thel·e is the ever-presen t  danger when the boat is 
making a trip submerged that the propeller will  foul 
a buoy rope, or chain or mooring, in w h i ch e\'en t the 
fate of the crew would be sealed w i t h  tolerable cer· 
tainty, since it  would be well n igh 
i m possi ble to make the needed reo 
pairs. 

It is not generally  known that 
ti re  submarine torpedo boat " Plull
gel', " b ll i ldmg for the United States 
g'overn m ent at Baltimore, is  of an 
ent irely d iffe rent pattern from t he 
• .  Hol land " ( t ile trials of w hich at 
Pecon ic Bay are" above descri bed ) ,  
al though d esign ed by t h e  sallie i n 
veu tor. T he del ivery o f  the " Plun
ger, " which is a vessel 85 feet i n  
length al ld  o f  1 , 500 horse power, 
has beeu delayed bet ween three 
and fou r  years by a sel·ies of unfor
tunate circu l llstances allll she is 
not even yet completed.  Several 
changes in t h e  machi nery are, h o w 
ever, t o  b e  lIJade, a n d  i t  I S  ex pected 
th at  the  vessel w i l l  then be pushed 
to complet ion .  A con gress ional 
appropriation made some t i me ago 
f01· thl' construction of t wo addi· 

Ititu tifit �tuttitau. 
water, ehould be an adaptation of this discredited de· 
sign. For though �he has considerable free-board
about 20 feet in fact- forward , w h ich wi l l  w ithout 
doubt render her consi derab ly more seaworthy and 
com fortable than a moni tor pure and simple, yet 
from the foremost turret to her stern she is a very low 
freeboard vessel, with a long and high s u perstructure 
am idships. 

For her d isplace ment-8,948 tons-she will  no doubt 
be an except ional ly powerfu l  vessel both i n  attack and 
deferlse. Her main aruiament will  consist of two long 
10 ·8-inch gun�, one of wh ich is to be moun ted in a tur
ret forward at a considerable height above the water, 
while  the other, w hich w'{I I ' be s imi larl y mounted aft, 
w i l l  be placed very much lo wer down. As a �econdary 
armament she is to be equ ipped with seven 5 ·5-inch 

ARMOR D IAGRAMS OF THE " HENRI Q.UATRE ." 

377 
according t o  some authorities are calculated to gi ve a 
ship half a nautical m i le an hour more speed than i f  
s h e  were fitted w i t h  t win scre ws. S h e  is very Ill uch 
cut away u nder water aft, and the central screw will 
be much further aft than the others, bei ng outside the 
rudder, whi c h  will probably be dou ble. 

The boilers of the " Henri IV." are of the Niclausse 
type and her engines are expected to work up to 1 1 , 500 
horse power and to give her a speed of 17 knots. Her 
normal eoal supply will  be 725 tons, but at II. pinch she 
can carry 1 , 100, which is calculated to gi ve her a rad i us 
of action of 7, 580 miles.  Her com ple ment has been 
fixed at 26 officers and 435 men. 

Diamond 

According to 

. / - .� -.: � -

• 1 • •  
Production o f  the Tran8vaal. 
the United S tates consu l  at Pretoria, 

the ou tput of dialUonds in the Pre
toria district during 1898 amounted 
to 1 1 ,025 carats, valued at $43,15l. 
In December, 1897, the ou tput was 
166 carats, valued at $710, and for 
the same month in 1898 the ou tput 
was 3, 100 carats, w i t h  a value of 
$ 1 1 , 626. The large&t stone fou n d  i n  
1898 was 38� carats. A lthou gh the 
d iamond i n d ustry is not developi ng 
w i th abnormal rapidity there is  

e,·ery canse for satisfact ion, the first. 
stone having been d iscovered at 
Rei tfon tein only in Au gust, 1897 . 
The average value of stones found 
i ll the Pretoria d i strict is $3. 89 per 
carat, the average value of Kim
berley d iamonds $6.33 pe r carat, 
and those fou n d  at Jagersfontein.  
in  t he O l·a llge Free State, $8. 27 per 
carat. 'l'he d iamonds in the  Pre · 
toria dist rict are found i n  p i pes, li S  
on Schuller's mine and o n  Mont· 

rose. A simi lar formation has heen 

THE " HENRI QUATRE. "  LATEST TYPE OF FRENCH BAT TLESHIP. 

Di splacelnc n' , A.9� t01l8. Speed, 1 7  knoti'. M a x i m u m Coal Supply,  1 . 100 tons. A r onor : Main beit. 11% inches; u pper OO:t. 4 inches; barbettes. 1 I'}4 incbes ; caselllute., 4 inches. A rn.Bm c n ' ,  two 
IO'B-incb ; I\('ven 5 5-mcb; twelve 3-pounders. 'ro rpcdo T u be8, two. Complement, 461. Date, 1899. 

t.ional s ubmarine boats will  become availab l e  w hen 
the Navy De partment shall have been thorough ly sat
isfied with a design. 

. .  " . ..  
THE NEW FRENCH ARMOR· CLAD " HENRI 

QUATRE ." 

Fine fleet as have the French , i t  h as been compared 
by one of th ei r  own experts to a museum of warsh i ps, 
so l IIany and so various are its types. The arm or· clad 
.. Henri IV. ,"  launched on A ugust 23 at Cherbourg to 
the st.rains of the Marsei l la ise and (to please France's 
reputed allies) the Russian National Hymn,  w i l l  be yet 
another and a very unique " exhi b i t " for the collection 
of men-of- war which the French naval constructors 
have set afloat in their endeavors to find an ideal type 
before they comm i t  themselves to any particular line 
of desigll .  Aftel· the experiences of the A merican fleet 
i l l  the l ate war with Spain i n  which the monitor 
class proved so very u nsatisfactory, it  is  truly remarka
ble that t his. the latest French m�n-of- \Var to take the 

quick-firing guns. Four of these are to be placed in a 
casemate 01· . .  box bat.tery " am idsh i ps, protected by 4 
i nches of armor, another aft u n der a sh ield , h igh 

enough up to fi re over the roof of the after turret. while 
the remaining cou ple are to be placed one on either 
beam on the top of the casemates. The " Henri IV. " 
wi l l  carry in add ition twelve l i ght rapid -tiri ng gUlls 
and two torpedo tu bes. Her flotation is well protected 
by a very nearly complete belt of l l %:- i nch armOI· wh ich 
com mencing at her bow on l y stops short a l ittle for
ward of her ensign staff. Above t h is frOID the bow to 
the after end of the box battery there is another belt 
of 4-inch plating. 'l' he armor on the two turrets has a 
maximum thickness of 1 1 �4 inches. S h e  h as also an 
armored deck about 2 inches in thickness, and th is is 
ftont lnued down ward and in ward below the belt with 
tht> o bject of affording some protection against tor
pedoes. 

Like most of the newer French sh i ps of any size the 
. .  Henri IV." is to be fitted with three propellers, which 

fou nd on Roodeplaats on the Pienaars Ri ver, and 
another is also reported at KaJUeelfontei n and Buffels
d uff. On the De Kroolll farm, about 26 m iles west of 
P I·etoria, diamonds have been found, but according to 
t h e  State geologist, not in a blue groun d formation. At 
Byrnestpoort an alluv ial deposit i s  being worked, also 
one on the adjoining portion of the Elandsfontei n farm. 
The area of d iamond iferous ground is very extensive, 
t.hough its thickness is n ot considerable . The total 
quantity of d iamonds found in 1898 in the Transvaal 
was 22, 843 carats, val li ed at $212,812.  At the a l luvial 
diggin gs 12, 283 carats, val ued at $171 , 427, were found ;  
while frolll the pi pes 10, 560 carats,  valued at $41,374, 
were obtai ned. The difference between al lu vial and 
pipe diamonds consists in the fact that river stones are 
of a far better q uality and are generally larger. 

. . . I .  
THE cost of l·epairi llg the damage caused by the re

cen t collapse of the col n m ns in the temple (If Karnak 
and strengthening the edifice is estimated at $250,000. 

© 1899 SCIENTIFIC AMERICAN, INC.



®orre9ponilence . 
A Corre" t i o n .  

To the Editor of the  SCIENTIFIC AMERICAN : 

By a sli p of th e pen-I w i l l  not accuse t h e  types-
the statement appears, at the end of Illy art ic le  on the 
" Heavel l s  i n  Dece m ber, " i n  the SCIENTIFIC AMERICAN 
for Dect" m her 2, that t h ere w i l l  be a nearly total ec l i p�e 
of t h e  � u n  on t h e  evening of t h e  10t h . Of course, it 
should read the moon . GAHRE'l"l' P. SERVISS. 

. .  ' .  
K r u p p  a nd Harvey A r m o r  C o m pared. 

To the Ed itor of the SCI F. NTIFIC Al\IEHICAN : 

'V i I I  you k i n d l y  give lIIe the fol lo w i n g  i n formation : 
F i rst . H o w  m uch more efficient is t h e  Krupp al' l lIor 
bel ieved t o  be than the Harvey ized ? T hat is, w hat 
t h ickness of Krupp armor is believed to be the equi va
lent in resisti n g  qual i t ies of w h at thickness of Hal'vey
ize(1 ? 

Second .  'V hat is the proposen total d isplacement (a) 
o f  t h e  battleships of t h e  ., Maine " and ., N ew Jersey " 
classes, and (b) of t h e  la l'ge armored cruisers recent ly 
authorized, ann what pl'oportion of the total d isplace· 
l IIent in each of these classes w i l l  be taken up by the 
armor, and is this  on the  supposition t hat the anuO!' is 
to be H arvey ized 01'  Krupp ? 

'Yhat I wish  to show to a member of Congress, whom 
I hope to i nterest in the matter, is  j ust what the in
creased expense would be of giv i n g  one of these vei<sels  
Krupp armor over  that required for  Harvey ized al'mor 
of the same efficiency, and also w hat saving in dis
placement would be gained b y  this i ncreased expense 
w h ich could be devoted either to more com plete armor 
protpction or to increasing the coal, ammun ition or 
other supplies. 

I believe that you have alrpady publ ished these data, 
or some of them, b u t  I can not at once lay my hand on 
the n u m ber of your paper containing the article. I f  
you cou ld  simply refer me t o  t h e  n u m ber, it  would 
probably answer my purpose. 

EDMUND M. PARKER. 

8!l S tate Street, Boston .  

[ Krupp armor i s  about 2 0  to 25 per cent more effec
t i \'e th an H an'eyed : a 6 · i n c h  Krupp plate bei n g  
pq u i valent to a 7Yz-inch Harveyed, and a lO· inch Krupp 
to a 127,!- inch Harvpyed, and others i n  same ratio. 
This is probably mOI'e applicable to thick than to t h i n  
plates, the  di fferpnce bei n g  less i n  th in  plates. 

The d i � placelllent of the vessels of the " Maine " c l ass 
is 12, 500 tons, and 20 ppr cent of the same is al lotted 
for armor. i .  e. , about 2. 500 tons. 

The vessels of the " New Jersey " class will have a 
displacement of 13. 500 tons and wi ll be al lotted about 
2, 700 tons of armor each, equivalent to 20 per cent of 
thei r displacement.  The amount of armor w i l l  be the 
same whether Kmpp or Harveyed is used, but, of 
('ourse, the protection w i l l  be  considerably better if 
Krupp armor i s  used, and the cost w i l l  also be greater. 

The quantity of armor to be cllrried by the large 
armored cruisers autho rized by last Congress is not 
yet defin itely settled, but probably  i t  will  be 10 to 12 
per cen t  of their displacement of  1 3, 500 tons ; that is,  
between 1 , 350 and 1 , 620 tons. I t  will  be the same 
w hether Krupp or Harveyed armor is used, 

The arlllor  plan for the " Maine " contemplates the 
use of Kru pp armor for the thicker plates and a small . 
quantity of Harveyed armor for the t h i n  plating. The 
total amoun t  of armor cal iI'd for is  2. 492 tons, costing 
at $545 per ton for Kmpp and $41 1  per ton for Han'ey 
armor, $ 1 , 333, 783. To obtai n the same prote� t ion  usi ng 
Harveyed armor exclusi vely would rpq u i re 3 . 0fi9 tons, 
co;;t in� $ 1 . 26 1 , 972, an i ncrease of 577 tons. which is not 
ad miss i b le .  We I llay say, thereforI', that the use of 
Krupp al'mor Illeans a saving of 577 tons i n  displace
ment, as com pared with the u�e of the Harvey armor, 
t he saving be ing made at an i ncreased cost of $71 , 8 16.  
-ED.]  

Pa ,..se u ge r  Car L I � h t i llg. 

At the last m eet i n g- of the South ern and Sonth west
ern Rai l way C l u b, ;\Ir. 'V. E. Symons, for a com m ittee 
consist i l lg'  of  h i msel f. R. H. Joh nson and T.  S.  Lloyd, 
presented all exte u d ed report on the com parat i ve 
val u p, efficienc�·. cost and p ract icab i l i ty of t ilt> various 
types of Itl·t i lic ial  l ights for  passenger cars. T h e  re
port is taken up w i th descr i ptions of l'torage batt'O'ry, 
ax le l i ght, d i rect d y n amo, COIU bi nation dynamo a n d  
storagp, and Pi ntsch gas systP l l l s .  I n  s u m m i n g  u p ,  
says T h e Rai l way Master Mpch:w i c, the cOll l m i ttee 
finds that the oil lamp, w i th i ts offell s i ve 0(101'. an noy
ing hpat in hot weathel", (l a mage f l'o lll fi rp or  explo
sion, either i n  trai n acc idpnt  or  otherwise, is fast be
coming obsolete. pxcept on some branch or local r n n s  
where i t  w o u l d  b e  i m possi b l e  t o  n s e  the  elpctr ic l i ght, 
the cost proh i b i t i ve, or  where, from the lack of storage 
stations, gas ('an not be procll l"pd . 'V h i le on al l first
class tra i n s  in main l i n e  ser\" i ('p, it won l(1 appear t h at 
either gas or elpctr ic  l i gh t i n g- of some system was the 
standard . 

Electricity has pass I'd the experi lllental stage, says 
the com m i ttpe, both as a powpr an d as an arti ficial  
l ight, " and even if  stopped i n  its development where 
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it now is, it must be considered as one of, if not the, 
greatest i nvention of the age, and certainly  one of 
positive and enduring utility. T hat the unknown 
capaci t y  of the American inventive genius  wil l  doubt
less cheapen the prod uction to a degree that w i l l  prac
tical ly make I ts adoption uni vel'sal we all h ope for, 
and (pel assured wil l  be I'ea l ized at a not fal' di&tant 
day. O w i n g  to the development of electr ic  and other 
means of artificial l ights, none of these .figUl·es as to 
t h e  cost shoul d  be considered as perlllanent 01' fixed, 
for frolll the strides that have been madp, particularly 
in the  red ucing of the cost of prod uction, no doubt the 
cost of elect ric and other u p-to-date im proved methods 
of  arti ficial l ight. for trains wi l l  be sti l l  further materi
a l ly  red uced, unti l  they wi l l  be equal l y  as cheap as or 
cheaper t han the oil lamp or tallow candle. " 

T h e  com mittee gives the fol lowing m emorandum as 
to cost of appl ication and maintenancp of m ineral seal 
o i l  l ighting on the Plant systelll : Cost of lamps, t wo 
chandel iers of t wo lamps each to a car, $1 72. 50 ; oil 
consumed for l i!!:hting periods of twelve hours, one 
gallon pel' car ; average cost per light per hour (twelve 
hour period) 0 025. 

It also gives the proportion of the various systems 
of l igh t ing passengel' cars i n  the United States (Rai l
road Gazette statistics) : 

Oil lamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 per cent. 
Gas . _ _ _ . . . .  ; . .  _ _ _ . . .  _ . . . . . . .

.
. . . . . . . . _ . . . . . _ . . 43 .. 

Electric light . . . . . . _ . . . . . . . . . . .  _ .  _ .  . . . . . . . . . . . . . . . .  2 
The fol lowing average costs per l ight per hour are 

also given by the com mitt.ee : 
System. Co.1. per light 

pt'f hour. 
Storage straight . . . . . . _ . . _ . . • . •  _ . .  _ _ _  . _ .  _ . . . . . . . . _ . .0'007 
Axle l ight ( Moskowitz) . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dynamo stra lgh t .  . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 0'083 
Dynamo and storage . . .  _ . . . . . .  _ . _ . . . . . .  . . . . . . . . .  _ _ _  . . . . . . . . . . 0'043 
Gas · acetylene) . . . . . . . _ _  . . . . . _ . . . . . . . . . . . . . . . . . . .  _ .  _ _  . . . . . .  _ . .  

Gas (Pintsch) . _ . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . _ _  . . . . _ . . . . . . . . 0·02 
Figures as to the axle l ight and the acetylene gas 

were not available. 

• 1 . ,  • 

THE CRIME OF A CENTURY. 
BY PROF. CRAS.  FREDK. HOLDER. 

One of the most extraordi nary events that has ch ar
acterized t h e  last half of the present century is the ex· 
termi nation , the wiping out, of the AllIerican bison. 
T here i s  l i ttle use i n  resorting to in vective or endeavor
ing to stigmatize those who are gui lty of this cri mp, 
but i t  would be well i f  the acts could be held up in a 
bright l ight ,  that those who com mitt ed t helll might be 
excOl'iated i l l  the  t ime to come, w hen a fe w bones a n d  
pictures w i l l  alone t e l l  t h e  story of a I ll i g h ty !"ace swept 
from the face of the earth by the ci vil ized people of the 
n ineteenth century. 

" In 1870, and later, " said an army officer to the 
writer, ., the plains were alive with bison, and i n  
crossing a t  places I had di fficulty i n  avo i d i n  g them, so 
vast were the herds. If all Y  one had told me then 
that i n  twenty or thirty years they wou ln have become 
almost entire l y  exti nct, I sho u l d  have rpgarded the 
statement as that of an i nsane person. " Yet the pho
tographs illustrating t h e  present paper fai rly represent 
the last of the bison or AllIerican bl,lffalo, as it  is popu
larly called. 

That so many of these ani mals could have been 
ki l led i n  mere wantonness seems incredible when their 
vast n u m bers are real ized . We fi rst hear of the bison 
from Cortez and his fol lowers in 152 1 .  Montezuma 
had one i n  a zoological garden, the speci nwn, i n  al l 
probab i l i t y, havi ng been caught in Coah ui la. I n  1 5:10, 
Caheza saw them i n  Texas ; and in 1542, COl'Ouado 
found a herd i n  what is now the  I n d ian Tenitory ; 
one of his officers descri bing them a� horrible beasts 
that demoralized the horse� . In 1 0 1 2, Sir Sam uel 
Argo l l  obsprved hpl'lis  of hison near the national capi
tal , and ,  in al l pro babi l i ty. two h n n n recl and eight�-
�e\'en years ago herds of bison grazed on t h p  s i te  
of the  capitol b n i l d i n g  at Was h i ngto n .  I n  1(;78, 
Father H e n n pp i n  observpd them in what i s  n o w  
NOI·them I l l i no is, all!l i n  Octo ber, 1 729, Col. W. B i rd 
saw h erds i n  �ort h C a ro l i n a  awl V i l·gi n ia. 

These awl o t h e r  fac ts  have provided data by wh ich 
the  ear ly  g'eogl':lph ical  d istri b u t ion  of  t h e  b ison has 
bpen deter lu i  ned, an,l i t  i s  k n o w n  that t h i s  gra n d  an i 
l I lal ,  t hat is  to-nay represented by a fpw i n d h' i d n als, 
for l llpr ly ranged in m i l l ions f l'om the Atlan t i c  seaboard 

to the  G u l f  of  l\Iexico, from Texas to t h e  Great Slave 
Lake, and as far wpst as Central N e \'ada. As to t hp i !' 
lI u mbers, thpy wpre l i ke the  sands of the seashore, and 
the ac('ounts  gi ven by t h ose who h u nted them t wenty 
or th i r ty  ypars ago, to·day see m l i ke vagaries or a n i sor
dpl'ed i magi nat.ion.  Mr. Hornaday, w h o  has h u n ted 
in South  and Cent ral Af l' ica, where game is  rema1"i;:· 
abl y  p len t i f u l .  statps that the bison of this cou n t l'y 
previous to 1 870 pxceed ed, in al l probab i l i ty, a.ll t ile  
African g-ame of pvel'y k i n d .  A n  army officer i n  ser
v ice on the plai n s  ill 1 8H7 stated to the writer that o n  
o n e  occasion h e  was s n r 1'On n ded by b u ffa l oes, a n d  
that from t h e  t o p  of a s m a l l  h i l l  he conld spe noth i n g
b u t  a black I llass of the i l' bod i es. it  was i m possi ble  t o  
est i m ate t h e i r  n u m bprs, and the party were i n  great 
fear lest t lwy shouln be caught i n  a stampede, t h e  
rush being i rresistible. C o l .  Dodge, i n  h i s  memoirs, 
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states that on one occasion he rode twenty-fiye milE'S 
i n  Arl;:nnsas, al ways being in a herd of buffaloes, or 
many smal l  herds, with but a small separating strip 
bet ween them . The animals paid but l ittle attention 
to him, merely moving sl()wly out of the way or ad
vanci ng, bringing the whole herd of thousands down 
on him with the mar of an avalanche. This he met 
by etanding fast and firing w hen thpy came within 
short range, the shot causing them to n i vide. In one 
day Col. Dodge k i l led twellty-six bison from his 
wagon ; not in sport, but as a protection. Otherwisp 
they would have run h i m  down and crushed man, 
horses and wagon. 

This  herd observed by Col.  Dodge was later found 
t o  be fi fty mi les widp and to occupy five days in passi ng 
a gi ven point  on i ts way nort h .  From a high rock 
1'1'01 1 1  which points ten m iles d istan t  cou ld be seen i n  
every direction,  t h e  (>arth seemed to b e  covered with 
bison .  To make an accurate estimate of the numbers 
seen wou l d  be i mpossib le, but  M I'. Hornaday, by a 
consel'\'ati ve calcu lation, esti mates · t h at Col. Dodge 
m ust have seen fou r  h u n dred and pight.y thousand, and 
that the herd com prised half a m i l l ion buffaloes. A 
train on the Kansas Pacific road i n  that State i n  1868 
passed between the towns of Elsworth aQd Sheridan
one h undrpd and twenty m i les-t h rough a continuous 
hprd of buffaloes. They were packed so that the earth 
was black, and m ore than once the  train was stopped, 
the surging mass becoming a menacp to h u man safety. 

" You can not believe the facts as they pxisted i n  the 
days of 1871-72, " said an army officer. " I  was at that 
time on d u ty i n  the pay department. which made it 
necessary for m e  to travel on t h e  Atchison, Topeka 
and San ta Fe Railroad. One day the train entered a 
large herd, which scatterpd ann seemed to go wild at 
the shrieking of the w h istle and the ringing of the bell .  
As we went on the thicker they became, until  the very 
e:trth appeared to be a rol l ing mass of humps so far as 
we could see. Suddenly some of the animals n earest 
us tu rned and charged ; others fel l  in behind, and 
down on us they came l ike an avalanche. The engineer 
stopped the engine. let off steam and whistled to 
stop thelll , while w e  fired from the p latforms and 
windows with r i fles and revol vers, but i t  was l i ke try
ing to stay a tidal wavp. We stood in the cpn ter of the 
car to a wait the crash .  sOllie of the men goi ng to the 
rear. O n  they came, the earth tremb l i ng, and plunged 
hpads down i n to us. Some wel'e wedged in between the 
car�. others beneat h ;  and 1>0 great was the crush that 
t hey toppled t h ree cars over ann actual l y  8cram blpd 
over them, one buffalo becomi n g  bogged by h aving 
h is Ipgs caught i n  the window. S uch accidents oc
c urred se\'eral t imes, and twicp in one week were 
trai ns derai led by charging buffaloes, whose numbers 
it was i m possi b le  to compu te. 

H u n ters h ave heard the maring of buffaloes at a dis
tance of from three (0 fi ve lII iles, and that the earth 
trembled when they charged we can wel l imagine when 
the large bul ls  are known to weigh two t housand 
pounds, the cows twel ve h undred pou n ds. Tne ques
tion of i nterest to-day i s  how was it poss i ble to destmy 
so many an i m als  i n  so short a t i m e  and what methods 
were em ployed . The nat u ral fatalities were fe w com 
pared to the enormous n u m bers. The co w bison dis
plays little affection for her young, and many calves 
were lost every year ; b u t  al l in a l l ,  the conditions were 
extremely favorable to them, and their i ncrease was 
enormous. Man y were destroyen by stampeding over 
preCI pIces. I n  1 867, two thousand b u ffa loes, or half  a 
h erd, became entanglpd i n  the q uicksands of the  
Platte R i \'er. At another t i m e  a herd was lost by 
breaking through the ice of  L:w QUi  Pal' le  in Min
nesota. The co id w i n ters someti mes k i l led lIIan y that 
remained i n  the far North ; but these dangers were as 
nothing compared to man. Man soon found that the 
b u ffaloes had a value.  T h e  Indians s laughtered thpm 
by the thousand for their sk i ns, bone and for food : 
they k i l led one hundred oft.enti mes to secure fi ve, and 
waste and prod igality were the I" I 1 le. Yet so vast wpre 
their n u m bers that dou btless t he I u d ian i nroads u po n  
t h e m  had l itt le effect s o  far a s  extermi n ation is con
cernpd ; b u t  with the w h ite man i t  was  different. 
Some wished to make rpcords.  and k i l led for sport ; 
some ki l lpd for the h ides and head� : some became 
professional b u ffa l o  b u tchers to provide the gangs of 
rai l road men with l lIeat. slaugh tel" ing  a m agu i ficent 
an i mal fOI '  its tonguc alone.  I t  h as been esti mated 
that pre\' ious to 1870 nearly t hree-q uarters of a m i l l ion 
b u ffalops co ul ( 1  ha\'e bepn ki l lpct yearly and thp herds 
kept i ntact : h o w  man y were ki l led and wasted w i l l  
n e \'er b e  k n o w n .  E a c h  an i l tlal .  howe\'er, h a d  a val n e  at 
t h i s  ti Ille esti lllatp(l by H orn aday at $5 : the robe, $2.50 : 
the tongne. 25 cpnt ;; : h i ndq n artpr I Ilpat. $2 ; bonps, horn 
and h oofs , 25 cpn ts ; and t h is was 8u fficent to attract 
an army of destroyers. 'l' he h i d ps were the gl'eatest 
featurp, and one finll in New York betwepn 1876 and 
1 884 paid the Id i l ers nearl y $ 1 . 000. 000. 0 1'  to be exact 
$!l28. 070. for the !"ObI'S and h ide�. w h i c h  represents t h e  
fi n a l  pxt i nction of  t h e  an i m al .  The govel"ll ltlent never 
i nterferell , - o w i n g  t o  protestR of i u tprestPf1 iegislators 
and thp n pglect of h ighel' officials.  A n ot.hpr fi nn paid 
$21G, 000 for robes an(1 s k i ns .  and t h ere wel'c scores of 
pri vate tradel's in the field. The word went out to 
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k i l l  everyth ing in sight, and from 1876 there was a 
orice on the h ead of every b uffaJ.o. 

It is a dal'k an d disagreeable subject to probe, b u t  
it is i nteresti ng t o  note some of  t h e  llI e thods of th ese 
national calam it y  makers. A ban d of half  breeds i n  
two h u nts, according t o  Ross, k i l led 47, 770 b uffaloes, 
620 men bei ng engaged in the sport, out of which 
about 30, 000 an i mal s  were wasted or partly eaten. 
Hornaday estimates that fro m  1820 to 1825 five buffalo 

BUFFALO CALF. 

expeditions went out, com posed of 610 carts each, 
k i l l i n g  1 18, 950 uu ffaloes. From 1825 t o  1 830, fi ve ex
pedit ions, of 750 carts each , k i l led 146, 250 b u ffaloes. 
From 1830 to 1875 six ex pect it ions, of 895 carts , kil led 
1 74,528 ani lilals. From 1835 to 1840, fi fty-fo u r  expedi
tions, of 1 , 090 carts each. k i l led 212, :'50 b u ffaloes. Total 
n u m ber k i l led by the Red River h alf- breeds alone i n  
t wenty years, 652,275, val ued a t.  $3, 261 . 375. An i n tel'
est i ng table h as been furnished the govern ment hy t he 
firlll previousl y mentioned, J. & I. Bosko w i tz, s h o w i n g  
the dec l i ne of the buffalo a s  a n  article of cO lll merce . 
It shows that i n  nine years t.his firm handled 246. 1 75 
ski ns, cost i ng $924, 790. In 1878, they recei ved 4 1 , 268 
robes ; in 1 8'33, 5 . 000 ; in  1 884, none. The en d had 
cOllie and t lw b u ffalo was a memory. Another dealer, 
Joseph U I I I lJ :tn, states that in 1881 he handled 4 1 . 000 
robes val li ed at $3 50, and 1 2. 000 at $7. 50. In 1882, he 
purchased 40. 000 i l i lies at $3.  50 and 10,000 robf's at $8. 50. 
The p rices h U l l ters receh'ed we I'e : Cow h i de, $3 ; u u l l  
hide, $2.50 ; � eal' l i ng, $ 1 . 50 ; calves, 5 0  cents. The ex
pense of t ransportation brought the hide up to $3. 50 
in N e ll' York. This  dealel', in four  years, pai d  out 
$310,000 to t h ese men, who kil led buffaloes by the tens 
of thousands for $2,50 per head, Both of the a l)( )\'e 
m entioned dealers, in eight years, paid out $ 1 , 233, 070 
to the extermi n ators. 

That the real extermination of the b u ffalo was caused 
by the demands of trade thel'e can be no doubt, aided 
and abetted by sportsmen, Indians, and others ; but 
the blame rea l l y l ies wi th t h e  government that i n  a l l  
these years perm i tted a fe w i gnorant Congressmen to 
block the legis l ature in favor of the protection of t h e  
bison, s o  that a l l  t h e  efforts of h u ma n i tarians were de
feated and the b i l ls when passed pigeon-hol ed.  

There were Illany methods of extermi nat ion t h at are 
grap h i ca l ly i l l ustrated by paint i ngs and mode ls in the 
S mithsonian Inst itution. The stil l  hunter wa� the most 
insidious enemy of the buffalo, and a single llIan by 
sneak i ng u pon a he rd has been known to kill one thou
sand i n  a single season. One Captain Jack Bridges, o f  
Kansa!<, has the honorable (?) rf'cord of having kil led 

BISON AND YOUNG. 
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1, 142 buffaloes in six weeks. He took the contract to 
that effect and bagged his game. Up to 1870 there 
were undoubtedlv several millions of buffaloes alive, 
but the l ust fOI' biood was on, and soon ca me the de
Illand fOI' robes and h ides frolll the dealel's, and men 
w h o could not make a l iving at anything else went ou t 
to ki l l  buffaloes. I n  t h e  different States there were 
regn lar ki l l i ng o u tfits t hat cost, in r ifles, hOI'ses, carts, 
etc. , froln t wo thousand to five thousand dol l ars. Such 

methods deve loped sOllie famous charactel·s. 
B u ffalo B i l l  was olle. He con tracted with  the 
Kansas Pacific Rai lroad to furnish them with 
all the buffalo the mf'n could eat as the road 
was b u i l t ; and accord i ng to MI'. Cody's state
m ent, they ate i, 280 bu ffaloes i l l  eighteen 
months, for which he rece ived $500 per month ,  
t h e  price h e  paid  for his  title, 

Many buffaloes were killed by run n i ng them 
down ; this was the popular method aU!oII!{ 
the I nd ian!', who shot tliem with rifle or  bow 
and arro w, or chased them over precipices. The 
great herds north of the Missou r i were mostly 
exterminated by the In d ians of the Manitoba 
Red Rh-er settlement, who h unted them in a 
regular a r m y .  O ne d h- ision of such an al'my 
of  exterm i n ators consisted of 603 earts, 700 
l Jalf-breeds, 200 I nd ians, 600 horses, 200 oxen, 
400 dogs. The movements agai nst the buffa
loes in Nebraska were often llIade by t h ree . 

thousand people, and as each Illan k i l led at 
l east ten, thi rty thousand b uffaloes b i t,  the 
d ust. I n  this way Ind ians as above k i l led, it  
is estimated, 652,000 b u ffaloes. 

The com p letion of the western rai lroads di-
vided t h e  buffaloes i nto two herds , nort hern 

and sou thern .  In 187 1 ,  the sout.hf'rn h erd was COIll
posed of an est i m ated B. OOO, OOO, an d fro m  now on t he 
an i m als  d ropper! away so rap i d l y  that it  was est imated 
that 3, 000 o r  4. 000 It day were k i l led. It becallie e\' ident 
that they were doollled,  and a p peals were made to the 
govern men t  by h U l l d reds.  FI'om 1 872 to 1874, t here 
were l , 7S0, 461 bu ffaloes k i l led and wasted ; 3, 15R, 780 i n  
a l l  k i l led b y  w h i te peo p le and 
the !'kins sh i pped east over 
the Atchison, Topeka and 
Santa Fe road. D u r i ng t h e  
!'a l l le  t i m e  the Indians  ki l led 
3!JO, OOO ; be8i des these settlers 
and llJOu ntai n I n dians k i l l ell 
150, 000, so that the grand s u m  
t o t a l  for these years w a s  3,
(;98, 780. I n  the follow ing year, 
1 875, tilE' deed was done. The 
southern herd had been swept 
froUl the face of the earth ;  
t h e  northern herd went i n  the 
same way.  In 1882, i t  was 
believed th ere were 1 , 000, 000 
b u ffaloes al ive in t h e  herd , 
uut th ere were at least 5, 000 
white h u n ters in the fie l d  
shooti ng' t he l ll d o w n  a t  every 
point.  S u e l l  a merc i less war 
of exterlll i u at ioll was never 
before witnessed in  a civ i l 
ized land . T hen callie 1 883 ; 
thou�ands took the field this 
year, and Sitt i l l g  Bull and 
some whites had the honor of ki l l i n g  the last ten 
thousan d .  

There were l i v i ng at the last government cen�us, 
m ade eight years ago, 256 p u re-blooded buffalof's i n  
capt i v i ty, t h e  last o f  t h e u n told m i l l ions that covered 
t h i s  continent d u ring the past cen t u ry. Some of t.hem 
are shown iu the accom panyin g photographs, w h i c h  
t e l l  a pit iful  story of the greed of  the white  m a n  and 

the ex t irpation of a m i ghty 
race with in  three decades . 

A 'j' r i b u t e .  

'Ve have reee i \'ed the fou rth 
n u m ber of Fei lden's Maga
z i nf', publ ishf'd i n  I.ondon . 
Al thou gh this handsome pe

riodical has been publ ished 
only a few month �, it is al
ready i n  th e  fro n t  ran k  of 
techn ical jourl lals, and b y  
the breadth of i ts scope, the 
in depen den ce of its  opi n ions 
a n d  the splen d i d  manner i n  
which i t  is  gotten u p, i t  has 
already obtained hon orahle 
distinction among the I': n g l i s h  
technical jou rn als . 'Ve not ice 
in the November n U l ll bf'r a 
handsome comp l i lllf'nt to our
selves : it says, " 'Ve are n ot 
aware of any week l y  ne ws
paper in this cou ntry (Eng
land) which possesses the 
eclectic scope together wit.h 
the editorial authority of the 
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technical journal ism we are more than able to hold 

. our own ; but in journa.ls of a discursive nature as 
applied to scier-ce and mechanics we must look be
yond the Atlantic for an example. " 

• • • 
'rhe N atio nal Export Exposition. 

It  is said that the .N ational E xport Exposit ion h as 
been a creditab le, and on the whole, a successful e nter
prise . Hal f of the exhibits  came from Pennsylvan ia, 
and a considerab l e port ion of the rema i nder came from 
the States which i m mediate l y adjo in it. There wel'e 
llIany classes of goods wh ich were conspicuous by th e i l' 
absence, such a� text iles and electrical machinery. The 
amou n t  of ru n n i n g  machinery was vel'y sm a l l , a 200 
horse power gas eng ine actuat in g it all.  It is stated 
that d u ring the la�t few weeks of the Exposition, t he 
average sales wel'e from $50,000 to $100, 000 a day. Ii 
this is the case, it shows that the pri mary object of the 
Exposi tion has been fu lfi l led .  

A Sh o",er of  Blellds. 

A wel l-marked shower of Bielid meteors was ob
served at Princeton on the even i n g  of No vember 24. 
At ten o'clock th e  m eteors a\-eraged two or th ree per 
m in u te at t imes. Professor Young c�)Unted forty-two 
in t h e  fi rst half hour between ten and eleven o'clock, 
ami there were llJan y others which he d i d  not see. 
After eleven o'clock Professor Young saw only three 
meteors in fifteen m i n u tes. T hey were mostly small, 
but a dozen were above the second m agn itute and two 
ri valed S ir ius . 'rhey all  left trains, but these were 
evall escen t , not persisten t, l ike the trains left hy 
Leonids. 

• • • 

'rh e  De(' '' l I I b e r  B u il d i ng Edit i o n .  
The Dece m ber lI u lllber of the B UII,DI N G  ED I T IO :\ 

is f u l l y  u p  to t h e  standard of i ts predecessors, and w e  
are saff' i ll say i n g  t h at i t is  o n e  of the 1lI0st beau t i f u l  
p u b l icat ions i n  the world .  The houses are admirably 
selected a n d  the engravi ngs are reprod u (,f'<i with cn rc 

.. . .  

BUFFALO IN DEEP SNOW, 

and are fin eh- orinte<i. Those of o u r  su b�('ribers w h o  
are not fal ll i l i ar w i th o u r  B I; [LDING EDITION shou ld 
sel ld for a samp le copy. Each is�ue t;,ontains a n u mber 
of special features, snch as " f'prod uctions of European 
cast l es, v i l las, i ron work, etc. 

... . . . .. 
'r h e  C u rrent S u p p l e m e n t .  

The cllrren t S U prLRMENT No, 1 249 has many art icles 
of great i nterest and perllJanent val u e. " Engineer i n/.'" 
in t h e  U n ited Statf>� Xavy--lts Personnel and Ma
terial , " i s  the a n n ual add ress o f  l{ear·Admiral George 
'V. Meh' i I I e  before t h e  A lIIeri can Society of Mechanic
al Engin ef'I'�, of w h ich he is Presi den t . • .  T h e  Modern 
ArlllOl'-Clad " is cont in ued a n d  descri bes llI in u tely the 
system o f  lu i l i tary masts, torpedo tubes, barbet te�. etc. 
" So lll e Ph ysiological Effects of Hydrocyan i c Acid Gas 
upon Plants " descri bes sOlIle llIost interesting experi

ments b �' Prof. 'V. G. Joh nson , of :Maryland A gricu l
tural Col lf'ge, ancl State Entomologist. 

( : n l l r t'!I I I ""  
( I l l ustrated articles are m arked with all asterisk.)  

A irs hip or aeroplane-which 1 . . 370 
Animals,  danger from i m portn-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8jl 
Arm oT-clnd • •  Henri Quat.re "* . . . ;-;77 
A r m or. K r n p n  or Harvey . . . . . iliA 
A u tomobde in Buenos A yres . . . :{71 

��dn cntioll by correspondence >I< 

Still, :)74 
Engineering 1 10tes. . . . . . . . .  . ;{75 
gxpo�it i ()n.  l lati onal ex port . . . . . :{jU 
Hnbit .  dwarf. plant�.- . . . . . .  :rj4 
I n � t::-ance. enrt h q u ak e  . . . _ . .  . . . ai'! 

A u t o m obile news . . . . . . . . ' . . . . . . . .  �j2 Pa��enger ear l ighti l lg. . . . . . . .  SiR 
Rielirl �  �ho\Ver . . . . . . . . . . . . . . .  :17'1 Pnt pnt� :l11cl t rade m arks in G er-
Roat. !'l 1bmarine* . . . . . . . . . . . . . . . . �7n m any . . . . . . . . . . . . . . . . . .  :ra 
B u i lding' edit ion.  ])ecemher . . . . . :{7!l R n i l w a v  �il!llals* . . . . . . . . . . . . . . . .  :-)";-:; 
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RECENTLY PATENTED INVENTIONS. 
A gricu ltural IDlplernents. 

LAWN.MOWER.�WILLIAM NEWBY, Pittsburg, Pa. 
The revol ving cutter.blarte. of this mower radiate from a 
common center. The stationary c utter.blade bas its edge 
turned toward the rotary cutter and is held by a revolv
ing support at an angle to tbe cutting edge. Both cutters 
have an ailj u e table su pport. A n  auxiliary adjusti ng de· 
vice is  arranged to carry the rotary cutter toward the 
s tationary cutter ; and ano:her device acts to separate 
the two cntters. The aux i l iary devices are carried by 
the adj usta bl e  s upport. The cutter by reason of thiE con· 
struction may be adjusted at any desired angle relative 
to the ground. 

POISOX-DISTRIBUTER. � F R A  N K I,.  RICHTER, 
C uero, Tex. The invention provides a machine for dis 
tributing poison upon plants, which machine is under the 
complete control of one man and is  alranged to distri bute 
poison simultaneous]y upon thr-!e to seven or more rows 
o f  plants. The distributing.nozzle may he readily ad. 
justed to pass over plants of different heights. The in
gredients of tbe poison are thoroughly mixed in a recep. 
tacle independent of the distri buting.receptacle during 
the period in which the machine is i n  operation. Such 
preparations as ,,,,'ood-ashes, sugar, and arsenic can be 
employed, 

Engineering-Improvements. 

GOVERNOR FOR TRAC1'ION·ENGINES.�CARL 
K.  THOE. 0:510, �linn. Th.e inventor has devised an i lll. 
provement on governors in which un eccentric is  shifted 
across the drivi ng·shaft by cen tri fugal force. The gover· 
nor is arranged to in sure a proper di stribution of steam 
under varying conditions of operation, especially when 
rcvcI'Elin� the engine, to keep the initial cylinder-preE!sure 
equal to the boiler.pressure and to cut off the steam in 
exact variation of the load and pressure. A more per
fect distribution of steam 18 obtained than with tbe valve. 
gear now in UflC, especially as the lead of the val ve is 
varied according to the speed and to the cut·off and com. 
pression. There is no lead when the engine is started ; 
and consequently no back·lash is produced to retard the 
engi ne. 

ROTARY GRATF.·FUR�ACE. - CHARLES GROLL, 
Houhaix, France. The i n vention is an i mprovement in 
t hat clael:-! of sDioke-consuming furnaces i ll which the 
com bu stible is  aut.omatically d istributed upon a grate 
having a rotary movement whic!! is either continuous or 
intermittent. The main improvemcnt 18 foun d  in a con· 
strnction of the grate-bars which proviut's for the air a 
series of broken passage8, the effect of which is to i ll
creafi;C the diviElion of th e ail' .  

SEU'·FEEDIXG SMOKE·CO�SCMI�G FCRX.\ C E. 
- ·CHARLES GROLL, Roubaix,  France. The f Ul n ace com
prises a rotary grate, which may be o f  the type described 
in the foregoi ng notice ; a casing located radi a l ly above 
the grate and spaced therefrom ;  and a coal·d istri buter pro. 
vided with a spring.actuated coal.ejector, A coal· feeder 
is movably mounted in the casing and has inclined than· 
nels arranged to receive coal from the distri huter and to 
del iver i t  upon the grate. A mechanism is provided for 
shaking the coal· feeder. '['he distri buter enables wet 
coal to be used ; and the qnantity of coal passing through 
each series can be obtained either by varying the n umber 
of cells or by changing the dimensions. The furnace 
may be operated either with natural or forced draft. 

Mechanical Devices. 

HY] )RAULIC AIR COMPRESSOR.�LEE E. M,TCH· 
E LL. BUKton, Mass. 1.'he purpose of this i n vention is 
to [Jrovide a device which wil l  be opefated by a flow of 
water to compress air. The compresElor comprises a tank 
having an air-dischargp. \'alve, an air-inlet pipe e x tending 
u pwardly w i thin the tan k  and terminating in  a val ve-seat 
upon w hich is  adapted to rest a valve guided in move
m e n t.  by the pipe. A s l eeve surrounds the pipe and 
cnrries at itE upper end a float and at its lower eud a 
water-pall.  Con nections are provided for securing oppo
�itc action of the valvcs. A rock-shaft having a counter
poi:ic is operatively connected with the water-controlling 
val ves and the sleeves surrounding the air.inlet pipe . 

PAPEH·COATING MACHINE. ,-WILLIAM H. WAL· 
DRON, New Brnnswick. N. J. This machine has a nulU
b�r of coating-rollers arranged at an .angle to each other, 
ani a turning device for the paper between the coat ·  
i ng·rollers. The device serves t o  turu t h e  paper after 
it has pasoed over one coating.roller, to present its 
other face to the second coating.rol Jer. The apparatus 
i� to be used ap an adj unct to a paper mal{ing machine. 
but is  al80 adapted to he used separately, if  desired. 

STREET·SWEEPER.�ALVtN BROWN, A urora, Ill. 

'rherc are two principal feature!!' in this invention which 
deserve to be empb asized. One is the peculiar construe
tion of the main frame and the other is the speCial ar. 
rangement of the d irt-chamber and movable dIrt recept· 
acIeE!, which are 80 constructed aM to be arr[ugcd within 
each of the s .veepe,s to receive the dirt. When filled, 
they are run out upon rails to a truck, upon which a 
number of them are carried away to the dump ; while 
other empty receptacles are placed on the sweepers. 
The arrangemcn t enablrB the sweepers to work con
stantly, thus saving time and pcrmitting one driver 
and one team to take a number of dirt-receptacles to I he 
dump at one ti:nc. 

AUTOMATIC 1<'IRE·SPRI�KLE R.�LEHOY A. WES· 
TON, Adams, Mass. The fire-sprinkler is used in COll
nection w i th a s,Ystem of water· pipes laid a l ong the walls 
or ceiling o f  a room and provided at intervals with open
ings closed by a valve held to its seat by a support. The 
sn pport is made ill  sections held together by a fusible 
joint. 80 th&t when the temperature of a room hecomes 
dangerously h igh, the joint will fuse, causing the sepa
r.,tioll o f  the sections of the val ve.support an.i the con· 
"equent outlet of the water through the vah'e. The in. 
vention is concerned with the pro\'iElion of an improved 
valve.support which increases the efficiency of the appa. 
ratus by rendering the fusible 8ection8 more sensitive. 

PLUNGER· H EAD FOn '1'ILE·PREHSES.�BENJA. 
MIN D. TRAITEL and 'VILLIAM C .  LEIBER. �Iauhattan. 
New York city. The purpose of this invention is to 
provide a tile'I".ss w i t.1 l  a plunger.head which wil l  
form a tile with unuercut depre!ol8i011H in one face into 
which the cement or hond i n g  material is forced to 
hold the tileR effec tively in the setting. rrhe pluugcr-

J , itu tifi, !tUtti'Ju. DECEl\I UER 9, 1 899. 

head is formed w ith a cavity and yieldingly sus
tains a die.plate. A plug moves diagonally in the die_ 
plate, its upper "nd projecting in the cavity of the plung. 
er.bead and bearing against the head. A spring is passed 
transversely through the upper end of the plug and has 
its ends twisted to bear on the upper face of the die· 
plate, whereby the pl ug is raised relatively to the die. 
plate. 

warning is given , The discharge and the operation of ticket i s  to be opened only by the condnctor and is otber· 
the cartridge. chambers is rendered dependent on the wise void. 
passage of a train. HYDRANT. � C H A R L ES L. BURKHAUT, Dayton, 

FIRE·ESCAPE,�DLUAREJ N. JERAULD, Newport, 
Ky. The fire·escape comprises a reel on which a lower. 
ing-rope is  wou n d .  A lever guides the rope from the 
reel to the outside of the building and has a brake·arm 
carrying a brake· band engaging the reel. A rewinding 
deVice is provided for the reel, which device comprises a 
red gear-wheel securel on tbe reel. a spring, and a second 
gear�wheel in mesh with the first. gear-wheel and con
nected with one end of the spring. The fire· escape takes 
uo but little room and enahles a person to descend from 
a window with the utmost rapidity, the speed being auto. 
matically regulated according to the weight of the per. 
son. 

CLOTH.MEAHURI�G DEVICE,�JE8SE H. KING, 
Escatawpa, Miss. The device is i n tended for measuring 
and recording the lengths of bolts of cloth or for measur· 
ing off any required strip from a bol t. and is  pro· 
vided with a receptacle in w hich the bolt lies. The 
end of the clo.th is  taken from the bolt  and passed over a 
roUer npon which it  is held by a presser· plate. The 
cloth is  received by a reel supported by a standard. hing. 
ed at it. base so as to owing away from the reel and 
leave its end free, to permit the removal of the cloth . 
'I'he reel is rotated by gearing so constructed that the 
speed of rotation may be multi plied . The roller has a 
worm formed npon the outer end of its shaft, which 
worm engages a worm-wheel, to the upper side of which 
a reglstering.disk or dial is �ecured. 

Hall way· Contrlvance ". 

CAR.GOUPLI \"G.� Y ALENTINE ERBACH, Scrau ton, 
Pa. The car·coupler is so constructed that a one· piece 
draw. head wi ll present all the ad"an tages of a draw·head 
of the pi voted. knuckle type. 'I'he draw·head is pro:vided 
with fixed knuckles adapted to interlock \\"ith similar 
kn uckles upon the opposing draw.head. A pin i n  the 
draw· head can be antomatically operated d uring the act 
of conpling and nsed in connection with a link when 
desi rable ; hy its means cars can be uncoupled even when 
tbere is htlle or n o  slack. 

RE1'AINIXG VALVE . - JOSEPH S. LAPISH, Ameri. 
ctln Fork. Utah.  rrhis automatic retaining- val ve for 
Westinghouse air· brakes com prises a cylinder forming 
the escape for  the brake-cylin.ler and having connection 
hy a triple-va lve slide-val ve with the a uxil iary reservoir. 
A spring-;.ressed piston i n  the c) hndcr is  adapted to be 
forced outward by the pressure from the auxiliary rrser· 
voir to close the brake-cylinder escape, 'I'he piston is 
also adapted to retnrn by the pressure of its spri ng to 
open the brake.cyl inder escape, 

BALL·BEARING. � FREDERICK II. HEATH, Hotel 
Gerard, New York. This ball .bearin g  for car.axles 
comprises a spherical journal-bearIng upon which a 
series of cnrved resi1ient spaci ng-rings are secnred. 
Bal l s  are placed between the spacing.rings, Cage.rings 
are provided, having holes to inclose the ba l ls  partly, 
S taples or loops carried by the rings further inclose the 
balls, and a suitable journal. box surrounds the ha lls.  

AERIAL RAILWAY.�MAURlCE BROCHET, Levalloi.· 
Perret, France. In the aerial railway devised by this in. 
ventor, a train of cars is caused to trave] overhead upon a 
structure supported by pillars. The train is so const.ruct ·  
ed a s  t o  form practically a rigid self.supporting beam o r  
girder, 00 that t h e  stationary parts connecting the pillars 
act mainly as guides for the train and in t;ome cuses as 
supports for electric wircfoI. but are not strictly necessary 
for supporting the train .  'I'he rigid connection between 
the cars can be temporarily suspended to enable the train 
to travel o n  curves or over poin ts where the grade 

MI"cellaneou8 Inve ntions. 

PICTURE·FRAME.�HEN RY R. TURNER, Helena, 
Ark. The invention consists in forming corner·piece. 
for a picture. frame from a piece of tin or other metal by 
bendir.g two edges of the sheet at right an)(lt's to it and 
punching a hole in the corner opposite to that in which 
tbe right.angled edges meet, Four of t hese plates al'e 
slipped over the four corners of the picture and then 
wired Wgetller. 

INHALER.�LoVELAND M. FRANCIS, Phrenix, Ari · 
zona Territory. The i nhaler has a cybndrical body por
tion, in the ends of which tapering shields are carried. 
The small ends of the shields are projected into the body 
portion to hold a sponge between them and to form a 
space for the reception of liquid. Besides serving as B 
means for holding medicmal preparations to the nostrils, 
the device is also applicable to respirators or devices for 
protecting persons from poisonous gases by plaCing o ver 
the nostrils a means for purifying the atmosphere before 
it  is in haled. 

MINING· CAISSON, � ANTHONY F. LUCAS, Bean· 
mont, Tex. The cais80n is made in cyl indrical sectionfl 
which are successively bolted one on top of the other to 
form a continuous, tight, vertical cais�on, which is 
gradually sunk to bed·rock by hydraulic action . 'I'be 
caisson is provided with a boring-face. wi th meaus for 
extending the lower section into bed-rock and secnring 
it  therein with a watertight connection, and with special 
means fo)' tllln illg' the en tire caisson to produce a horing 
action to facilitate i ts downward movement through the 
stiffer bodies of clay. 

COTTO�·PICKER'S S PRIXG S PI�E·SUPPOR'I'· 
ER.�SAMUEL C .  POTTS, Apple Valley, Ga. By means of 
this device the back of a cotton .picker is relieved from 
the strain of a stooping pOSWOD . The support comprises 
a main bar of spring material which can be attached 
to the shoulders. A cross·bar fixedly secured to the 
main bar near its l ower end is n rrangeu for attachment 
to the hi ps . 'I'he main bar extends below th e hip. bar 
and is provided at its lower ex tremi t.y with straps for at· 
tachmen t  to the thigh. 

RL'NXER FOR VEHICLES.- CHAHLES S.  SAXTON, 
Blue Earth City, Minn. The runner is adapted for at· 
tachment both to straight and bent axles and can be ad· 
justed to track. An oscillating axle.clamp is provided 
and likewise checks for lImiting the movement of the 
clampl thus obviating the DeCC8eity of straps to prevent 
the hodyls tnrn i ng over. A construction is provided 
w hereby the draft wi l l  be below the center of the axle, 
causing the r!lnneri5 to travel slllooth l y  and have but 
l ittle tendency to tip or travel u pon their noses. 

BA.LL.REARI�G FOR BICYCLES. ·-FREDERlCK H. 
HEATH, Hotel Gerard, Manhattan, New York city . The 
present invention provides an improvement i n spherical 
and ball bearings, that is to say, bearings in which one 
of the two members or surfaces between which the 
balls  run is formed on spherical lines. The bearing con · 
sists of a hnb, a cup·mem ber fitted therein, and a 
@pherical member carried by the axle. A cone member 
is  fitted to the spherical member so as automatically to 
adjust itself thereon. And a series of ball" is fitted be· 
tween the cup and cone. There is n o  binding or cramp· 

ing action. 

FUR�ACE FOR H EATING SOLDERING·IRONS.  
�GEORGE BICKELHAUPT, Manhattan, New York city. In  
the casing o f  t h e  furnace a bUTner is arranged, consisting 
of a number of oppositely-extending arms. A support 
consisting of oppositely-extending arms carries a shaft 
adapted to rock in the casing and to be locked to hold 
the support in a central position relati vely to the burner. 
A furnace thu s  constructed i8 light and can be connected 
by a rubber tube with a gas.pipe. 

VENTILATING A TTACHMENT l<'OH WINDOWS. 
varies. �GEORGE M. WAGNER, Phi ladelphia, I-a. B y  means of 

M AIL·BAG DELIVERER AND RECEIVER.�lIuGH the construction devised by this inventor, one or more 
A. ORCHARD, Roodhouse, Ill. The railway mail·bag panes can be .it�ul taneously removed from the main 
catcher consists of i t ner and outer uprights connected by I sash and securely held in a position enabling them to be 
a slide.rod. A catching. arm is provide(l with a rmg readily closed. The ventilation is accom panied by no 
sliding on the rod, the middle of the arm being detach· objectior.able draft. The attachment is especially adapt· 
ably secured to the inner upright by spri ng·operating cd to all forms of wi ndo',vs havi ng pri,m glass and 
catch devices. A stop on the slide -rod limits the move- serve8 to keep the PrISIllS i n  tbe 8RIlle position when 
ment of the bag.catching arm. The bag can be set to be opened and when closed to obtain the full benefit of the 
taken by a car com ing in either direction, a hook on the deflected light, The attachment opens inwarrlly instead 
car Beizing the ring, and Bweepiug the bag into the car of outwardly, thereby permitting the use of baTB or 
w i thout shock or danger of striking the car, screws outside of the window. 

GUARD FOR C A R·AXLE BOXES.- JAME8 S.  PAT. TOOL.�MERVIN W. TOZER, D un ton, Colo.  The in. 
TEN, Baltimore, "Id. As the result  of continued experi . vention is an i mprovement i n  tool� having handles in 
ments and tests on cars in regular service this inven tor im- which a n umber o f  tool-bits ar� carried. The hand le 
proveJ the wooden and metallic dust .guards which he has has separated jaws and multiple bits between the:n .  
al ready uevi�ed. T h e  prpsent gnard co:npriscs mem hefs Jaws a n d  bits have holes for receiving a clamping find 
slidable on each ot1",r and provided with outward ly ex· pivot bolt, through whicb holes another bol t  passe, hav· 
tending ribs along their semicircular inner edges, the ing an apertured head adapted normally to engage the 
en tire portion of the latter, thus thickened and broadened outer surface of one jaw to clamp the jaws togdher. 
being bevded for the purp(jse of enabl ing the dust-guard 1'he jaw i n  question has projections on opposite sides of 
to be easily and quickly applied to the axle. the bolt which are adapted to coact with the apertured 

RAILW' AY· CROSSING. � GEORGE P. KEITH, R<>. head to hold the tang of an extra tool, the holt·head 

chester, Ind . The cr08sing consists of two connected meanwhile being raisf'd from contact with the jaw, and 
rails and carries locking.bare adapted for engagement the clamping.pressu re being commnnicated t o  the jaw 

nnderneat h  the rails of the main tracks. An air. through the tool · tan g  and projections. 
pressure actuated rod supports the crossing. connec' l C A Be,ET AND S A F E . - DANIEL N .  SHO ;;>IAKEH, 
tions bet.ween the locking. bolts and the rod enable the Cainesvil le,  :\fo. The cabinet provides separate storage. 
bolts to be moved to their releasing position upon a roo compartments for all materials need in baking. and a 
tary movement of the rod. The rotative movement of safe tn receive the bread or cake when baked , the safe 
the rod s\\' in�s the crol:'Jsing in to the desired position . being so constructed that i t  can be ventIl ated or tightly 
'],he crossing 111ay be etlsily and quickly operated to d aRed. The cahinC't has a kneadin g-hoard and b:ns o f  
place th" rail s  o f  either one o f  the two i n tersecting simple construction , IV hich can b e  locked with their tops 
tracks in continuity. 80 that a train may pass over with- uppermost and tnrned bottom upward for cleaning pur-
uut undue jalTing. poses. 

EXPLOSIVE SIGNALING APPARATUH FOR RAILWAY 'l'ICKET.- GHANT S.  ATHERTON, Bronk. 
RA ILW AYS.�WILLlAM R. SYKES.  Station Hoad, High 
Street, Clapham, Londou. S. 'W:, England.  T he appara
t.us comprises a gravity.operated cartridge magazin e 
having a series of pairs of cartridge-cham bers ac1�pted 
to be brought into firing position u nder the control of an 
escapement, one pair at a time. A pair of gr:lvity hum
mers nornlally held raised, explode the cartridge8 and are 
automatically I'eset by the force of the explosiou :  The 
fal l of the iJam mer.s is electrically tontrollp.'i 80 · ali to 
render the ( � i l"ehar.ge dependent on the po�it}Ou of t h e  
si!{l,al lights, Wheu t I, e  parts fui l t o  act, an electrical 

lyn, New York city. T he object. o f  the i n vention if: to 
provide a paElsenger, transportation, or theatf'r ticket de
signed to pren-'nt so-ca l led . 1  scalping H on the part of 
speculatorR. The ticket consit-:: ts of a sheet having i ts  
Jongituui nal edges foldp.u over the cen tral portion to 
forlU three luy('r� and doubled tf'llIlSlVCllWly a hout mid
way uetwecll i ts cwts. rl'he sheet is ulso transversely 
folded adjacent to OBe ('IH1 iu an u pward direction, so 
that the rofded end porI ion h� between the other end 
portion and the central portion of the sheet. The over· 
lupping folds lM'e fustened or sealed together. 'rile 

Washington. When not in use, this hydrant can be 
moved wholly below the ground Burface, thu" preventing 
any poe.ibility o f  freezing. The hydrant comprises a 
snpply pipe, with which a chamber com municates. A 
hydrant pipe is vertically movable throngh the upper and 
lower walls of the chamber and is  adapted to rotate, and 
is  provided wIth ports through wh ich the water may 
pass from the chamber when the pipe is in its uppermost 
position and through which the water may disch3rge 
when the ports are below the chamber. 

WATER·FILTER. � EMIL T. DREIEH, Hanapepe, 
Kauai, Hawai i. This water·filter for house use has a 
casing with a water-supply connection. A cylinder ex· 
tends within the casing and has a longitudinal bore 
therein and exteriorly connecting passages extending 
outwardly from the hore. A carbon fil r.ering.stick in 
the bore com municates at one end w i th a discharge. 
passage. 

KNOB ATTA C H ME�1'.�CHARLES J. ERICSON, Salt 
Lake City, Utah. '['0 provide a door·knob attachment 
which will secl'rely lock the knob on the screw·splll· 
dIe and to preven t  transveree play of the spindle in the 
lock, is the purp08e of the present invention. The 
knob· shank bas a fixed clutch mEmber and an opposing 
clntch member i s  longitudinally movable on the spindle 
but held from turni ng. A forked plate is arranged to 
straddle the spindle in rear of the movable chItch·mem. 
ber and to be secured directly to the door in rear of the 
escutclreon. The parts of the fork are longer than the 
diameter o f the movable clutch member, wbereby the 
plate alone holds the movable clu tch.member from rear
ward movement, thereby enabling the fastening to be 
used with any style of escu tcheon . 

PACKING FOR STUF FING·BOXES. � HERMANN 
KIR:"CHNING, BerHn, Germany. 'rhe packing is made of 
asuestos threads in  the form o f  rings. ropes, and the 
l ike. The invention securE S simplicity i n  the mode of 
plaiting the asbestos threads by the help of a spiral or 
scrpentil1e w ire. attai ns greater ela8ticity, and facilitates 
the making of the packing in various shapes. 

NECK·YOKE C E � T E R .�CHARLES W, McDONALD, 
Gallatin. 1\10. The i n vention is concerned with im. 
proved Il}('ans for ad,i u!?tahly ccnnecti u g  a neck-yoke or 
spreader. bar with the p"le of a veh icle. Connected wi th 
a neck-yoke and a cl i p-band havmg two projecting 
spaced flanges is  a cam�b}ock pi voted be tween the 
flqngeEl. A polc.ring a lso hus two spaced fiange8 between 
which th�� call1-ulock is pivoted at r i .eht  angleH to the 
other pivot4bolt.  A clamping·dog is p i " oted so as to l ie  
between the flangcs of the pole-ring and to rt'ceive pres
sure from a toe on the cam-block. 

JlJ A NTLE FOR ELECTRIC·ARC L A �IPS.�PAUL 
�lERSCH, Avenue Hache 9, Paris, France. 'rhe purpose 
of thi8 h1Vention is to enhance the lighting power of an 
arc lamp, the radiated· heat being partly reflected 011 tbe 
carnon and partly absorbed, whereby the mantle is reno 
dered incandescen t and the arc.li);ht given a milder and 
warmer tint. The effect of the oX'y�en of the air is 
diminished by the greater rarefaction of the air thus pro
duced i n  the clc,se neighborhood of the carbon electrode. 
The mantle is made o f  clay, alu m i na, and kaol in .  

COMBINED ROCKIXG·CIIAIR AND LOUNGE.� 
OLE A .  BROWN, Lawrenceburg, Tenn .  The combined 
reck ing-chair and lounge con� ists of rockers connected 
at their forward ende by a fixed foot-board, and of an 
adj ustable ]jack . A feot.rest is pivotally mounted be· 
tween the rockers bc)ond the fixed foot· board. A flexi·  
ble stri p is connected with t.he pi voted foot-rest and 
back, whereby when the pivoted foot.rest is f(,lded 
back, the fixed foot·board may be used by a person i n  
the chair. 

ICE CRE A M  FHEEZER. � FREDERICK p, BURR. 
Middleto w n ,  Conn. 'Vb en til(' ice-packed receptacle is  
partially fil led with the cream to be frozen , i t  is  Totated 
aHernately in  opposite directions. The cream i8 caused 
to flow up the inner wall of the receptacle to form a 
hol1ow center; at the 8ame time the l iquid freezing-mix. 
ture is  caused tu travrl i n  the vessel and to move up on 
the external surface o f  the receptacle to i nsure a thor· 
ongh cool ing and final freezing of the cream. Since the 
freezing-mixture is several degrees colder than the icf\ 
a rapid freezing of the cream takes place, because only 
a thi n  layer of cream i s  oppos i te the layer of external 
freezi ng�m ix ture. The rapid change in the direction of 
rotation causes a very quick freezing. 

Desi � n s. 

BROO )I.RA( K.�HENRY C. BOTHWELL. McArthnr, 
Oh io. The leading feature of the design is a com part
men t-rcceptacle. with standarus, cross-bars. �md aper
t n I"ed longitudinal bars. The rack is designed for use in 
grocery stort's. 

PUZZLE·BOARD.�J.AMEH H .  WHITE, Bronx, New 
York city, The board com prises essentially a maze and 
the puzzle consists in starting from a point n ear the edge 
and in endeavoring to reach the center along certain lines 
by j umping al tern.ate Bpaces, The puzzle or, more pro. 
perly, the �ame is played with a checker·l ike object. 

LACE·F A STE :"lING.�H E N RY A. FRYE, New York 
city. 1�he fastening for shoe-laceH haH its top or crown 
rounded transversely on its np:Jer 8ide and provided 
w i th a slot having a flari ng end for the reccp�ion o f  the 
la�:'. 

SIIIHl'· PATT ER:\". - WILLIAM (; ERHARDT, �IanlIat· 
tan. New York city. '],he essent ial features of the deEl-ign 
cOllsif'l-t i n  th� approxi mately straight siue edges and the 
top edge huving gore-like incision8, ueLwccn which iB a 
concave edge and outward of which are straight . edges 
fnnning into c')ncave edges. By meane of this pattern 
a shirt can be cut from a 8ingle piece of linen, thereby 
considerably facl t i tatmg the m�king of the material into 
a garmen t .  

CASrXG F O R  WATER·HEATERS. �CHARLES O.  F. 
YOVNGSTROM, Phrcnix, Arizona 'rerritory. The casing 
cOIlSti tlltCA a neat mcans for iilClosing the heater and is 
constru eteu with a ,traigh t edge so that it  can be placed 
against a wal l .  

NOTE,�COples of any o f  these patents w i l t  b e  fum. 
ished by Munn & Co. for ten centA each. Please state 
the name of the patentee, tttle of the invention, and dale 
of tbls paper, 
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J c itu tific �tutticau. 
The cltaTOf for insertion unrl.a this head is One Dollar a 

l oU' for ettch iHsertiOit : (tbnnt e w1Jt 'words to a line. 

A (HtTt il';ellH'nt� m l1l';f 1)(' recei.l'f'd Ilt publkat ion QUiee 
as ctlrlll ll� 7'/1II,/,�cluU Hwrn ing to apIJear tn t h e  follow· 

�;I!J 1l'Ct'k·:s i:-:s lle.  
�-�- . .  - - � --- -�------ - ---

)(a.r i l le Iro l )  \\·orks. ChlcallO. Cata!oJlue free. 
. .  C .  S." .:\letal Polish. I ndJ:LIUlpo lis . Samples free. 
Yankee :\otions. \Vat erbury But ton Co. , 'Vaterb'y, Ct. 
Pocket Foldi l lR Umbre i las. G rove & Stover, Luray, Vt. 
�lachi llery desi�ned and const ructed. Gear cutting. 

The Garvin :\1achine Co. , Sprin:.: and Yarick Sts. , �. Y. 
I+�erracute Machine Co., Britllletoll . :S- .  J., U. S. A. Ful1 

liue of Presses. Dies, and other :5-heet )letai :\'1acbinery. 
Acety lene Gas Generat ors, T.amps and Cookers. Pla

cer Gold "rashers, HOlsters, Dredges, Mi l ls. J .  H. J.all
caster, 95 Liberty St., N. Y. 

iT .:\lach inery for R. Lt. contracLQrs, mines, and quar
ries. for hoisting. pumping, crusbing. excavating, etc., 
new or 2d-balld. Write for hst. 'Vilhs Sbaw. Chicago. 

The celebrated " Horusoy·Akroyd " Patent Safety Oil 
Eng'ine is built by the De La Yerj!ne Refri�erating )la· 
chine Company. Fo( t of East 13.';;tb Street. New York. 

The best book for electrICians and be�illners in elec
tricity is " Experimental Science." by G eo . )1. Hopkins. 
By wail. $4. Munn & Co . . oub1 ishers. 3f.i1 Broadway, N .  Y. 

tr Send for new and complete catalogue of Scientific 
and other Books for sale by  llunn &. Co., 361 Broadway, 
New York. l.-'ree on application. 

HINTS 'I'U CORREH I'ON D EN'rS. 
N a m e s  and ,\ d d ,. e "  .. must accompany all letter; or no attention will ne paid. there;.o. ThJ8 IS for OUI information aud no'. for pUblication .  IC e t"el"ent'e8 to former articles or  answers should give date of paper anll page or number of question. 
I n q  ..  i I·le,. not answeren in reasonable time should be repeated : COrreBp()nilent� wilJ hear in mind that 

BODle anBwer� require not j J i ttle research, and. though we endeavor ro reply to all either by lette, or in thi� (iepartment. each mll�t take his tum. 
n il ycr. wi8hmg to purchase any articie not advertised in our columns will be fnrniElhed with addresses of hOllseE= manll facturing or carryin£" the same. S I,et"ial "· rl l l en I n fo r m a l i o n  on matters 01 personal rather than general interest cannot be expected \\' i �h()l 1r remnneration. 
S c l e n t H i ("  . .  \ , .. (' )"i t· ;"  U Su Pl) J c lnentM referreo to may be had at t.he office. I>nl:e 10 cents each. 
B o o k s  referren to promptly bupplied on receipt Of 

German patent lawl:S resemble, in some respects, the laws 
of tile United States, and ill other respects the English 
system. Witb the laws of these four countries taken 8S 
a standard, the practice of other countrIes is discusEled, 
and the resemblance of tbeir patent laws to one or more 
of the systems firs t presented is set forth. Following 
this is found a sel of tables where the principal coun-

I tries are alphabetically arranged, with abstracts of the 
important features of their patent laws. These tables will 
he ;ound of the greatest service to patent attorneys. 'l'he 
pages devoted to the . trademark laws explain the differ-
ences hetween the laws in those countries whcre the 
property in a trademark is derived from its registration. 
and in those where the act of registration is merely to 
complete ownership, the first step to secure which was 
taken w hen lbe mark was first used in trade in the coun
try. The discussion of this subject i. of the greatcst 
valne. The subject of the registrable forms of marks in 
the different conntries is also treated. Again, as in the 
first half of the book, which Is devoted to pateots, the 
principal features of tbe trademark laws are arraoged in 
table form 80 that information can be easily fonnd. 
In the last pages, before the index, which is very com
p�ete and adds greatly to the value of the work, will be 
found copies of the conventions and treaties to wh ich tbe 
Unitcd States is a signatory. We heartily rec.ommend 
this \\'ork as being of the greatest value and assistance. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVEMBER. 28, 1 899, 

A N D  E A C H B E A R  I N O T H A T  0 A T E_ 

lSee note at end of list about copies of these patents.] 
Abacus, J. P. Johnson . . .  _ . . . . . . .  _ . . _ . . . . . . . . . . . . . .  6:;7.964 Advertising device, C. 1'. Dukelow . . . . . . . . . . . . . . . . .  637.988 A larm system and apparatus for testing same, electric, 'K �'. Woodman . . . . . . . . . . . . . . . . . . . . . . . .  f'.37,m4 Anchor. stock less. P. J. !tyan . . . . . . . . . . . . . . . . . . . . . . .  638. 147 Animal trap. J. Herfert . . . . . . . . . . . . .  " '  . . . . . . . . . . . . . . .  637.783 Automatic brake. A. E. Norris . . . . . . . .  . . . . . . . . . . . .  6:-J.s,185 Barrel wash ing machine, A. Danuer . . . . . . . . . . . . . .  t�'17.b54. Battery. :;ee Primary battery. Battery compouud, H. Blumenberg, Jr  . . 638.0;l9 to t''l8.042 Bearing. K D. Woods . . . . . . . . . . . . . . . . . . . .  _ .  _ .  _ . . . . .  _ .  637,842 Beariug, bal l .  �-_ M. Wouds. _ . .  _ _  . _ _ _ _ _  . . . . _ . . . . . . . . .  638.158 Bearing. ball. S. D. \Vright . . . . . . . . . . . . . . . . . . . . . . . . .  637.984 
Bed brace. ,I. L. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.028 Bedstead brace. J . D. Earle . . . . . . . . . . . . . . . . . . . . . . . . . .  fiR7 .770 Bedstead . irorl .  \V. Hess . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  6:-37.784 Belt .  electric. A. 'r. Sanden.. . . . . . . . . . . .  . .  fhiS,148 Belt fa::;..teni l lg tOOl . C. F. Spery . . . . . . . . . . . . . . . . . . . . . 6:)7,902 Belt winder. threshing machine, J. B. Bartholo- ,, _ ... . 

�:�mf,Qfio��iti��.: : : : : : : : : : : : : : : : : < : : : : : : � : : : :  �::� 
price. 

�I l ne l'a l "  8ent tor examinatIOn marke<i or labeled. 
Bicycle brake. �. Pau Ison . . . . . . . . . . . . . . . . . . . . . . . . . . . . �137 .821 sbould be distinctl) �l���:� ��;���flJ';gTo;,vk�

t
I' p \����ri.: : : : : : : : - : :��:m Bicycle tandem attachment, T. J. H. Dermody . . . 6:W,708 Bicycles. detachable carrying bracket for, Buley 

(7769) A. B. K.  a sks how emery pas te BIe� j� ;(.gst: :ieai_i · : : : :  .. .. ..  : .. : .. : : : : . : : : : : : : : : :  .. : : .  : : :  ��:b¥g 
�lr.:<§e� B�i�1�I�ri: · · · · · · · · · · · · · · · · - . . . - . . . . . . . . - . - 638.1fl6 or razorene is made and pressed mto cakes. A. Mix fine 

emery intimately with fat and wax until tbe proper con
sistency is obtained in the paste. and then rub i t  well 
into the leather .trap_ Prepare the cmery by poundmg 
thoroughly in a mortar the coarse kind, throwing it in to 
a large jug of water and .tirrmg well . Immediately the 
large particles have sunk, pour off int.o a sballow plate 
or basin and let tt.e water evaporate. Thi. emery is bet
ter for polishing and other Durposes than that prepared 
at the emery mills. 

(7770) E. W. B. wri tes : I h a ve a num 
ber of valuable film negatives so curled, and the gelatine 
so hard, tbat tbey cannot be unrolled without injury. 
Have tried solutions of glycerllle of various strengths. 
but on drying they curl as had as ever. Kindly give a 
remedy. A. Somtimes the roll holner film wi l l curl ti l l  
l ike a pipe stem, but i f  soaked in  a five per cent solution 
of gelatine, and pinned on to a hoard, the.v will he found 
quite manageable when dry. 'Vhere there are many 
films to deal with, a better way is to eut strips of tbinnish 
sheet lead, each tbe length of the films end % of an 
inch wide. These are folded along their length, making 
grooves into which the edges of the films are inserted, 
the thumb firmly drawn from end to end, making tbem 
tight enough to hold tbem fast till dry. Somc samples 
of gelatine are 80 contractile as to draw the film from 
the lead grooves, but that may be avoided by making 
several awl holes through both thicknesses of the lead 
ann pinning them to the hoard. 

NEW BOOKS, ETC. 
FOREIGN PATENT A ND TRADEMARK 

LAWS. A Com parati ve Study, w i t h  
Tab u l ar State lll ents of Essential 
Feat u res of Such Laws. B y  Art h u r  
P .  G reeley, Assistant Commissioner 
o f  Patents. John Byrne & Compan y. 
Price $5. 

Blackboard compositIOn, Blacknall & J( )rdan . . . . .  638,00.1 Block for bui lding moles, dams. piers. etc.,  N. R. 
J eckel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . .  637, g;:�;j Block si�nal and train stopping device. auto· matic, S. J .  McCart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,026 Blotter bath and absorbent material therefor. H .  
M.  Adams. . . . . . . . . . . . . . . .  . . . . . . . . . . . .  637.985 

Board. See Dough board. Boat. l i fe. L. W. Myers _ _  . . . . . .  _ .  _ _  . .  _ _ _ _ _  . . . . . .  _ . 637 ,940 Boiler. See Sectional boiler. Steam bOiler. Boiler tube cleaners. machine for operatin�, For-syth & Bell . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . _ _  . . . . . . . .  637,774 Bolt threading machine. H. P. Eilers . . . . . . . . . . . . . .  6.'17.772 Hone black kiln, B- Eba . . . _ . . . . . . _ . . . . . . . . .  _ . . _ .  _ _  1;38.177 Boot or Rhoe. \V. BurwelL . . . . . . . . . . . . . . . . . . . . . . . . . . . fj38.04!:; Boot or shoe, C. S. Smith . . . . . _ _ . . . . . . . . . _ . . .  _ _  . _ _  . _ 6:l7.948 Boot or shoe attachment. 'I' . Smith . . . . .  _ . . . . _ .  _ _ _  . 6H7.900 

����le ���Pl�rdi�g 'l�:��h��zor· -tio-i: - ·'i"ele.copic 6.17.9"17 

box. Two piece box. Bracket. See Extension bracket . Braiding machine spool holder. E. Mundt . . . . . . . . . 638,0,)9 Sralte. See A utomatic brake. Bicycle brake. Car brake. Fluid pressure brake. Vehicle brake. Bread cutter. C. S. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.135 Bread making' machine, P. �'. & A. li'. Bryce . . . . . .  6:i8JJJO Brid le  bit. �'. Klein . .  _ . . . .  _ . . . . .  _ . ,  . . . .  _ _  . . . .  _ . . . . .  _ . .  637,802 Burner. See Gns burner. Water b eater burner. 
Cab, hansom, Quinsler & McNear . . . . . . . . . . . . . . . . . .  6.38.141 Cage. dumping. \V. G. Halbert. . . . . . . . . . . . . . . . . . . . . .  6.38.114 
g:l��l!:ifn��!�ccii·n�?��r� � N.ar��iev·eia�;d : : : :  :r�:�� Calculatin� machine. D. J. 'I'. Hiett . . . . . . . . . . . . . . . 638.118 
Camera, photographic. E. F'. Edgecomb . . . . . . . . . . . .  638.102 COli , H. W. H. PoweJ . _  . . . . . . . . .  _ _ _ _  . _  . . . . . . . . .  _ . . . . . .  6.17,!19ti Car attachment. cattle. M. A. Eatman . . . . . . . . . .  _ .  6.17,859 Car bolster. railway. J. C. �·ort iner . . . . . . . . . . . . . . . . .  6.18. 105 
Car brake. W _ S. G. BakeL . . . . . . . . . . . _ . . . . .  _ . . . _ . .  1i37.845 
Car coupling. l .. ewis & Spates . . . . . . . . . . . . . . . . . . . . . . . .  6:-17,906 Car coupling, J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c,a8.024 Call heading machine. J. Brenzinger . . . . . . . . . . . . . . .  637,761 Car sign, i l luminated. G. �-'. Bostwick . . . . . . . . . . . . . . fi:iS,ljO Car transom, J. Hickey . . . . . . . . . . . . . . . . . . . .  fi37,786 to 637,788 Cars, controlling mechanIsm for brakes and sand 

distributing apparatus for street. E. B. W. 
ReicheL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flo.17,S29 Card lock rod. D. E. Hunter . . . . . . . . . . . . . . .  , .  . . . . . . . .  t��.01 7  Carding enLrine. Gillett & F'og-g . . . . . . . . . . . . . . . . . . . . . . 638.111 Carding machine rubbing mechanism, Barber & Cromie . . . . . . .  _ . . _ . . . . _ .  _ .  _ .  _ _  . . _ . . _ . . . . _ _  . . 6&l,IG2, !''l8.16.'l Carria�e, folding baby, �'. M. Courtney_ . _  . . . . . . . . . 638, 100 Carrier. See Spool carrier. Ceilings and floors. c'Jnstructioll of. C. Potsch . . . .  6.17.943 Cbair. See Dental chair. Nursery chair. Chair, W. B. McAlIister _ _ _ _  . .  _ . . . .  _ . . . . . . . .  _ . . .  _ . . .  _ .  637.968 Channeling machine. C. h Eaton . . . . . . . . . . . . . . . . . .  687,92ti Chimney top. C. E. Burress . . . . . . . . . . . . . . . . . . . . . . . .  638.172 

8g���: .r.'J': 8��;;�;�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��+:§ri No one has ·made a more thorough study of foreign Circuit closing and interrupting device, Kuhlo & paten t and ·trademark pracdr.e than Mr. Arthur P. Clas��kW: i3: ·Page·. : ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·.·. ·. ·. ·.·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. · . .. . .. .. �':m8 Greeley, Assistant Commis�ioncr of Patents, whose con. Cleaner. See Knife or fork cleaner. 'I'rolley wire 
nection with the CommiEo:sion appointed under the Act of C1ip�les�:rj�abel Clip. Congress to revioe tbe patent and trademark la\\"s of Clock, A. M. Lane . . . . . .  _ . . . . _ . .  _ . _ . _ _  . . . . . .  _.  _ _ _ _ _ _ _ _  G.17,876 
the rmted States and wbO!:�e pl"Ogressive spirit w ith ref. Clock, electriC .  H. E. Andersson . . . . . . . . . . . . . . . . . . . .  n,iS,IliO Clock. globe. G. Jeager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�1j.8i1 erence to improving the practice within the Patent Cock, Flelf closinJl IZHs. ��rlcksoll & YOullg . . . . . . . . . . li::*,. l7'8 

Office qualifies him especially for the work in hand. t��I��·c�:�' ,��tvR��I;b�I'f;e;,r- ·piiiDp;'-:co-mbin
-
ed: 

638,008 

The ahove entitled work, therefore� commands the at- F. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f;'17,82H 
tention of al l those who are interested in patent prac. Corn shel ler. L. E. Gaisser . . . . . . . . . . . . . . . . . . . . . . . . . .  f��7.9.10 

f���f����\\lll�oD��.hb�eS. �h(�'P�;'�������� : : : : : : : : : : : :  �+:� tICe, and no work has yet been publidhed wbich gives, Cuupllng. See Car coupling_ Pipe coupling. in so convenient a form and so thorough a manner, an Pump coupl ing. Hod coupling. Thi l l  coup. 
cxposition of foreign patent practice . The information cre�::;�eparator. cer:trifugal .  J. H. Ayers . . . . . . . .  687.758 to he obtained concerning foreign patent laws appears Cue. parlor game. H. C. Lebmann . . . . . . . . . . . . . . . . . .  6.'17.877 
ordinarily in abstracts or in scattered notes which the g���i�;\t�r8:���1 gFt�)�tr���in�i:ft�;i.;atiiIg: E: 638.119 

attorney has made for his own usc during the course of G. P. Oelschlager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.8Hl 
his pr�1("t.ict' . The work that we have before us repre- 8��h���:ok�·e

JS��i��:��:h?;il: · · ·  . . . . . . . . . . . . . . . . . . . 6.18. 1'1U 
Elents an immell8e alllount of l�hor, and the tableEi have Cuspidor. H .  H .  JOhll�OIl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a7,j�) 
been put in such a form that the most important informa- f��f��.

ors:�jl��!��I��tJie�: ��g:�cc; cut·ier: · · · · · · fi37,822 tion concerning forei,cn patent practice may be obtaincrl Cutting machine . .J . •  J. Rigney . . . . . . . . . . . . . . . . . . . . .  03.'1.065 
with a mini 1l111tn of effort. owin� to the comprchen�ive g��i�\·i�h�\�� It'�19.h*li�·g1i;i.�i.�� : : : : . : : : : : : : : : : . : : � :  ��:liW 
syst.em of clnsE ifict! ' i  III employed . In the first portion Denral sal iva ejector and tongue depressor. J. f1�. 
of the hook, the differen t s),stemE of g-rantin!l' paten ts Des�:����;;h�·bi'; ·irunk: "\v. ·ii: ·Scu·lh,:.: : · · · · · · : : : :  �:�g 
are discll8-fl.ed with special chapters on t.he questions of Di!!ger. See Post bole digger. 
novelty, 1311 bje�t matter of patents, who can apply for pat- . B�;;�;cC�.i�f X:���m�rg· . . �:����.��: : : : : : : : · : : : : : :  �:�A� 
efits, etr.. In these pages the author haA discnsserl tbedif .. t Door 8t.op ancl fast.ener. J .  D. Postle .. _ . . . . - - . - - - . - .  r.'l8,l39 

ference between the patent prllctice of France and t!le g?-�\�!�h�oc�rndir�ti'ofL:�J�lB:ll=iubbe·l i : : : : : : : : : : : : : : : :  ��:�1� 
United States, and has i llustrated the working of the g��������t��I�:�d:JAWw�N�'l;;n�on : : : : : : : : : : : : : :  ruH:� 
English patent system as well as pointed out wherein the Dredgin"s, method of disposing of, A. G. Rose • . .  638,146 

�LI'�""n ... fl· """'m"'uJ."". I Dredgings, means for disposing of .  A. G. Rose .. . .  637,U41 ,.!C.rl. u " " .. � '"  � .. � BrUI. See Grain drill . Reciprocating drill. 
---------------------- g���:�g :g�:i���6:. �p�ara���i�or: i. ·c·. · W·. ·Stali: 638,184 

ORDINARY RATES. 
lnside Palle, each insertion. - ,.� cents a line 
Back Page. each Insertion, - - $1.00 a line 

Il'""" For some classes o f  Advc·rtisements. Special and 
HiQller rates a're required. 

'J'be above are charges per agate line-about e.i�bt words per line. l'h is not.ice shows tbe widtb of the l ine. 
ri���se��� �� a;t�t�a%�erat����a��f.: final �;a:!e����!: ment, as tbe letter press . Advertisements must be received at Publication Office as early 88 Thursllay mornJUg to appear in tbe fu) iowimr week's issue. -W09tPou�!!���e!��S 

time and money by using our 
Foot and Hand Power JDacnlnerg 

SEND FOR CA TALOG UES
A-Wood-working Machinery_ B-Lathes, etc. 

SEBECA FALLS MFG. COlllPAn, 
6 9 5  Water St., Seneca Fal l s ,  N .  Y .  �I: NG INE.&'FOOT� M A C H I N E- � H O P  O U T , tTS , I- ) TOOLS A N O  SUPPLIE S,'�'ff"' ATHEs. S[BAS1 IAN LATHE CO 'n�����'!� lscJ 

Foot Power :r�d8;fa�=-:,t!n! trtl?Ir��s��. Plan-
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 

S U CC ESS F U L 
M E N 

have 1t'9.rned their business " from A to Z." Your future depends 
upon your ambition. \\'e have prepared thousanda who studied " be. 
tweell times " to St"cure enviable positions through 

EDUOATIDN  BY MAIL 
i n  Electrical, Ch'U, 1tHning, Stt'am and Mechan
ical Engineering j Metallurgy, Journalism, Ma
l'hiDe DC'sign, Mechanical Drawing, Art, Archi
tecture, English Branches, Stenography. 

Low price ; easy terms. Most thorough and 
complete course of any correspondence school I n  
Ihe world. Sent frep to those who enroll now, a 
enmplete drawing outfit worth .11 . 10. 
The U n ited Correspondence Schoo ls.  

156-158 Fifth Ave., New York. 
Write at once for Catalogue No_ 33. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three inch pipe can be tbreaded by a boy using only one hand on a crank. 
IT Send jor illustrated catalogue 

C U R l  IS '" C U R T I S ,  No. 30 Hand Machtn •. Ranae M to 2" R. & L. 6 G a rden S t . , Bridgeport, C o n n .  

The Coburn Patent Tro l ley Track 

Store ladders. 
A PA I R  OF STAIRS ALL ALONO 

THE LINE OF SHELVES. 

IT Send jor Book. 

The Coburn Trol ley Track Mfg, CO.  
HOI, YOKE, IUASS. 

ley . . . . . . . .  _ . .  _ _  . . . . . . . . . . . . . . . . . . . .  _ . . . .  _ .  _ _  . _ . . . . . . r'li,003 Dust· pan, A. J .  Vroman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17,008 Dye, black azo, G .  Koern�r . . . . . . . .  _ . . _ . . . .  : .  _ . . . .  _ 638,127 Dynamos from car axles. means for driving, J .  
L .  Crevel ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.766 ElectriC heater, K E. Gold . _ . . . . . . . .  _ . . .  _ _ _  . . . . . . . . . 638.050 

�
le��)L.

l
��:lk��� . �.I����.� :���: .i.���I������.l�� •• 637,979 �Iectric ruachi l 1e .  dynamu. W. B. Sayers . . . . . . . . . .  6.'18.070 Electric meter. E. S. HaI8ey . . . . . . . . . . . .  _ . . . . . . _ . . .  _ .  638.011 ElectriC switcb. )1'. A. :Merrick . . . . . . . . . . . . . . . . . . . . . .  6:-3S, m9 ��Iectric switch, Perkins & 'l'regonmg . . . . . . . . . . . . . .  H37.8� Electric 'witch, H. P. White . . . . . . . . . . . . . .  _ . _  . . . . . . . 6.'I8JJ:1ti Klectrical cut out, C. G. Perkins . . . . . . . . . . . . . . . . . . .  6,.')7 .190 Electrical cut out apparatus, L. Andrews . . . . . . . . . .  G38.084 Electrical distribution system, L. Andrews . . . . . . . 638,{)85 Electrlcal distribution sYstem, E. B. W. Reichel. . 637,828 Electrical distribution Bystem, Wilson & Cater . . .  638.151 }4�lectricaJly moved apparatus. means for con-trol l in�, G. E. Sautter . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,150 ElectriCIty, chemical generator of, E. L. Ander-son . _ . . . _ .  _ . .  _ _  . . . _ . .  _ _ _  . _ _  . . . . . . . . . . . . . . . . . .  _ . . . .  _ .  638.083 Electrobygienic apparatu�. A. &. A.  Schneider . . . , 637,833 .Electrolytic or kindred apparatus. Jiquid feed 

Ele��;d�eR��et�' i�:���i����l . . ii: E: t: ·G·rabe.: : : : :  ��:�A Engine. See Carding enlline. Direct acting en-aine. Gas engine. Rotary engine. Excavating machine. J. F. Kazmir . . . . . . . . . . . . . . . . 637,993 Exhibition and musical apparatus. 8waab & De 
EXI���g;,e��:Ckei: w: -X_ Nordyk-e: : : : : : : : : : : : : : :  �i:� Feedmg mecbanism. C. l�emer . . . . . . . . . . . . . . . . . . . . . . 637,008 
�:�cfl���� .. t���!�Sl\vili,;y: : : : : : : : : - : : : : : : : : : ·  �:� Fibrous plants. macbine for treating, J. G. Pratt 6.17,824-Filter. BenjRmin & Jackson . . . . . . . . . . . . . . . . . . . . . . . . .  638.167 
�{�: ::�:�:: b: �: �'�����ay: :  : : : : : : : : : : : : : : : : : : : .' : :  m:� Fireproof partItion wal l ,  V. Venezia . . . . . . . . . . . . . . .  637.006 Fireproof window. Voigtmann & _Pomeroy . . . . . . . .  637.007 Flttifil' or draping stand, J. A- Olldtak . . . . . . . .  : . . .  637,971 Fla!lstatr truck, D. P. Chesebro . . .  _ . . . . _ . . . . _ _  . _ . . .  _ 638,005 
�l���l:,��. �es��mftt�' ��ng._ .. : : : : :  .. : : : : : : : : : : : : :  �:� Floors. means for securing ceil ings, floorings. etc., to solid. A. Katz . . . . . _ _  . _ _ _ _  . . .  _ . . . . . . . . . . . . .  6;17.936 Flower pot. adj ustable, R. E. Burke . . . . . _ . . . . _ . . . .  637,763 FlUid heating and sterilizing apparatus, Water-bouse & F·orbes . .  _ . . . . . . . . . . .  _ _  . _ . . . . . . .  _ . . . . . . . 6.'l8.1!l2 Fluid pressure brake. H. O. Mul ler . . . ; . . . . . . . . . . . . 638.025 Fluid pressure regulating mechanism, E. H. Weatherhead . . . . . .  . . . .  . . . . . .  , . . . . . . . . . . . . . . . . . . .  637.980 Flushing apparatus. J.  W. Berry . . . . . . . . . . . . . . . . . . . 638.002 }I�oJdinJ,! box. F. R; Vernon . . . . . . . . . . . . . . . . . . . . . . . . . 637.838 F'orJlin�. drop. \Y. R. Howe . . . . . . . .  : . . . . . . . .. . . . . . . .  B37,792 Fruit package and method of packmg frUlts for shipment. A. M. Augustine . . . . . . . . . . . . . . . . . . . . . .  637.844 Furnace. See Calcining furnace. Ore reducing furnace. Smokeless t·urnace. 
����:�:, f��ob��l�n�'��l:�riied ·foe·l· or· ·t·he· 'fike; 6.18.089 

J. H. Arcber . .  _ . . .. . . . . . . .  _ . _ . _ . . . . . . . . . . .  _ .  6:18. Hil 

r.�:rb�i����I�:(;.Ape��t��� : : : : : : : : : : : : : � :  : : : : : " : . .  �f:�M 
Gage. See Pressure gage. Tympan gage. Gaine apparatus. :K L. ·Williams . . . . . . .  . . 6.17.9h'2 
Garment ed�e protector . A. M. Weber . . . . . . . . . . . .  f�. 19:1 
8:�a�npta��ruesn��r �a�·u��cc���i;;� : 'L: 'S: 'Davis ' : '  �7:� 
Gas'burner, A .  Buerk le . . . . . . . . .  6a7.84�1. 637,850 
g:: �it;rri:: �: �a��:��.�: : : : .  : : � :  : : : : : : : : : _ : : '. ; : " :  : : :  �:�� 
g::·:e��������.ga���i1��1��\�: tri. �c:]l�l�: : � : ': : : : : : : : :  �:� Gas' generator, acetylene. J; Ruthven .. . . . . . . . . ... . . �7,� Gas generator for stoves. Oi l .  L. yancey. . . . . . . . . .  637,950 Gas g'enerators, carbid container for acety lene, .. Q � M� . . . . . . . . . . . .  _ _  . . . . . . . .  _ .  _ _  . . _ . . . . . . . � �  
Gas wash ing o r  scrubbing apparatus, 8 .  & J .  Cbandler . .  _ . . . . . .  _ . .  _ . . . .  _ _  . . . . . . . . . . . . . . .  _ . .  _ _  . · . 638,OO5 Gate. See Railway gate. Swinging gate. Gate. 'f. P. Gallup _ . .  _ . _  . . . .  _ .  _ _  . . . . . . .  _ _  .. _ _ _ . . . . . . .  638,000 Gate  opening device, M. E. Fasset.t . . . . . . . . . . . . . . . . .  637.9'l7 Gellerator. See Gas generator. Steam genera-
Gla��rarticles, manufacture of. P. T. t-;ievert . . . . . . 637,899 G lass grinding and polishing mach me, G. A. 
GOlr�::hinii ·�ppa�atus:T H. 1'''iiow.: : : : : : : : : : :  �;:�: Governor. automatic, O. Hughes . . . . . . . . . . . . . . . . . 638.016 Grain dril l .  Dellyes & Schutt . . . . . . . . . . . . . . . . . . . . . . .  637,767 Graphophone cyl inders, holder or support for, .. .. . 
Gri��e�: :fgl�it�nA� · i�. ·iieij;er: : : : : : : : : : : : : : : : : : : :  . . .  : :&7:�g Grtnding macbine, cutlery, T. J_ Tell�.�i, 638,205 
Grinding mi l l ,  W. F. Davis . . . . . . . . . . . . . . . . . .  637,957. 637.958 Grinding process, grain. P. & H. 'I'h eiss . . . . . . . . . . . . 637,837 Hrubbing machine. Blood�ood & 9'Donnell . . . . . . 638.169 Gun sight attachmeI?-t. D. H. Darhng.. . . . . . . . . .. . . .  638,om Guns. recoil mechamsm for automatIC macbme, Dawson & �\ 1verman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,045 Hair crimper. �'. W. Scbroeder . . _ _  . . . _ . . . . . . . .  _ . . . . .  638.o:n THE ' OBER LATHES H:����·kP:����ci;I·a�d�g�U�·� tent: ·B: Digg·iiis : :  �:m 

The Ober 

For Turning Axe, Adze, Pick, Sledge, Hatchet, Hammer, Auger, j1'tle, Knife and Chisel Han. dies, WhitHetrees, Yokes, Spokes, Porch Spindles, Stair Balusters, Table and Chair Legs and other irregular work. 
IT Send jor Circular A. 

Mfll. Co., Cballrin Falls, 0., U. S. A. 

T H E  E U R E K A C L I P  

Handle. See Saw hand le. Handle bar and post adjustment, J.  Wiggins . .  _ .  638.156 
�����:: ;!.h!:r:;;[.a�: o: Pbiili'ps : : : : : : : : : : : : : : : : : : :  �:rr:i Harvester elevator, grnin. G. W. Beam . . . . . . . . . . . .  637.918 Harvester sickle. C. S. Bone . . . . . . . . . . . . . . . . . . . . . . . . . M7.848 Hat and coat holder, G. "'. Chester . . . . . . . . . .  _ . . . . . .  6.38,1� Hat conformator. M ayer & Altlalld . . . . . . . . . . . . . . . 6.38,02a Hay and stock rack. combined, S. H. Petro . . . . . . . .  6.18.201 lIay rake. J. MacphaiL . . _ _  . _ . . . . . . . _ . . . . . . .  _ . . . .  _ .  637,80. Heater. See Electric neater. Submerged beater. \Vater beater. 
nr��::·s�;i����G:'{':.·r�f;ai�dier: . . . . . .  . . . . . . .  . ���:��� Hitching' device, C. Jacobs . . . . . . . . . . . . . . . . . . .  . . . 6.,{7 . • t() HoetnJiZ' or cultivatill� mach ine, J. ��. Carrol l . .  . . . ��:¥i:;i The most useful articJe ever invented 

tor the purpose. Indispensable to Lawyers, Editors, Student.s, Bankers, Insur. ance Companies and buslnes� men gen· eral Iy. Hook marker and paper clip. Does not mutilate the paper. Call be 

�g�:��g�:. ��:}�t��et:���v �'i.�VNiY:I��: · : : : : :  � : : .  6:i7.!ua � Hubs from' tubular blanks. machine for forming 
� J ce �r���' f�e�ie�,03�«j>: i>eriij-I;s . .. .. .. '. : 

.. .. . '. ' . . _ : '. ' . . . .  '. : ��:Mt1 
�,�et�eti�t�1Il11 �go��!n��:, ��f�n2e�B 9 ���;��:���i1f�':rit�eu:�pport,: .��: ',V: ·p·oi:;i;<i : . . . . : �:� 

� Incandescent mant les. machine for inserting and notion dealers. or by mail on receipt of price. Sample card, br mail, free. Man· 
Vi':.ct��.� WoxC8tlf"��::a:ld��{.ey' 

B A R N ES' 
New Friction Disk Drill. 

FO R L I G H T  W O R K. 
Has these Great A dvantages: 

The speed caD be instantlr changed from 0 to 1600 
:��b:�;!Z�� t� S::f;����t

s
�q�l��f:l;�l!� ama.llest or largest drills within its r&nge-a. WOD

derful eCOllomy in time a.nd great savin" in drill 
bre&ka�. Send for catalogue. 

W . F. & I NO. B A R N ES CO. ,  
1 9 9 9  Ruby St. ,  Rockford, Ill, 

shuring strmgs into blanks of, B. Von Bultz-
Inc���lg;��ating·ai;PR.r·atils: A'. ",v'.· Be�8ey : : ' : � :  �:m InhalinJiZ' apparatus , J. Weicbmann. . . . . . . . . .  .' . .  ti3j,950 Jack. See 'I'rack jack. Jack, W. '1'. Reed . . _ _ _ . . . . . . . . . .  - - - . Jar. See Preserve jar. 6:17.9!5 

Jars bottles, etc . . closure for. A. I�. Weissentbau-ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.981 
Journal box . car ax lE'. F. Thompson . . . . . . . . . . . . . . . .  638.077 
Keyboard rail prote(·tor. L. Bernard . . . . . . . . . . . . . . .  638.086 Kiln. See Bone black k i ln . ... Knife or fork cleaner, A. Rantala . . . . . . . . . . . . . . . . .  , 637.9 14  
Knitting machine

. 
H .  Clarke . . . . . . . . . . . . . . . . . . . . . . .  638,000 

Knitting macbine stop motIon. circular, \V. J. 
Lab�rcl'�· . . 15: BOvil·l e: :  : : . : : : : : : : : : : : : : : : : . : : : : : :  : : : : :  ;:�� 
Lamp acetylene. Sund.erland & Marshal 1 .  . . . . . . . . .  638.153 
Lamp' arc .1. R. Prent.iss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17,825 
Lamp' electriC arc. Johnson & "�underlich . . . . . . . .  638, 125 
Lamp: electric arc. G. L. Moyer . . . ..

. . .  ; . . .  ;.' . .  ; . . . . .  0.37.886 Van Norman Duplex M i l l ing Machines r��r,/�!s�ife';'.�I.'�;���'im"e��:_ lI: _G . ( •. \\ I l kms .
.
. �:i� Lamp. hydrocarbon incandescent, 'j'): · S: ·  ·w·i i :  Perform tne combined work of Horlzon-

�r1a�%�ic:.131�Mlirl�:'i,'l��\.,�'!;,,�:�·d i n  addition cut at a.U angles. 'I1hey are invaluable for all kinds of t ool, gauge and fixture work, die work and lor gtmeral mauufacturing. They save time, cutters and flxtures. . 

WALTHAM WATCH TOOL CO. , 

Sprinllfield, Mass. 

V8u USE  GR INDSTONES P 
(f so, we can suppiy you. Al l  sizes 
.n ounted and u u mo u il l e d .  always kept in stock. R9member, we make 8 specialtyof selectinf{ stones for all speCJal purposes. ;:=r Ask for catalO{1ue 

The CLEVELAND STONE CO. 

I Iams . . . . . . . . . .  _ . . . . . . . . . . . . . .  _ . . . _ . . . _ _  . . . . . _ . . . . 637,952 

I .. amJ�;.s�:����� . ,��.l�.:�. ���)� . . ��I�.���i.� . .  ��c: . .  �: . � .. 638.159 Lamplighter. time. A. Johnson . . . . . . . . . . . . . . . . . . . . .  638.018 Lat hes. etc .. COtnlJO!llH1 rest for engine. E. Earle .  6:17.7�� Lawn t rimmer.' B. E .  )lartz . . . . . . . . . . . . . . . . . . . . . . . . . .  638.051'1 Letter preSR. M .  G. I�ewis . . . . . . . . . . . . . . . . .  . . . . . 637 879 Life preseTver-. F . . W. Jurgs<:hat . . . . . . . . . . . . . . . . . . . .  637,872 Li�bt.. See Electric light:. Lightning arrester. ' I ' .  B. Huehes . . . . . . . . . . . . . . . . . .  637.794 Linp�r��'  �'.PfI�r��g�t .f.�� .  ��� . .  i.I� .  �.������.t.����l� 6.18.0jl Lip turning. mac;bine. J. B� Hadaway . . .  ; . . . . . . . . . . t"b18 .01Q Liquid discnarglllg apparatus. W . H. HlCe . . . . . . . 638,20, Lock. See ])oor lOCk. Seal lock. Window JOCk. Locomotive with coupled hogie. C. Hagans . . �:M� 
tg����3eflhfA�ct�!�ri�r 1i������'r �r:i: . ii:  . 'N'o�� 
Lod!:,rgR;i<er si.i;;Ii 'nioiion: b: ·B: -8Y';'-';: _ . . . . _ • • •  ��:� Lubricator . . J- A. McLaughlin . _ .  _ . .  _ .  _ . .  6:*,,001 
Man head, Fl . .c'. J)arley . . . . _ _ _ _ _  . . .  . .  _ _  . .  _ . 637,855 

�:tCb �FJWi�:�;cbine, A .  Pau lson . . . . . . . . . . . .  638,13t; 
Measure, rotary lumbe�. R. L. C leveland . . . . . . . . . .  6a8,� 
Meas.Q.rinJiZ' vessel dr.alnm� stand. A. D. Howard . .  �7,� 
Meat nriJcer. F .. ('OWUl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t!37. ,G5 
Meter. See Electric meter. Oscillating meter. 
Mtl�����V"�t;�iar . . . .  _ . . . . . _ _  . . . . . . . . . . . . . . . . . . . .  63i ,815 Mill. See GrindinJ< mil l .  Mixet'. See M eat mixer. Motor. See Turbine motor. I Motors, apparatus for indicating directioQ. or 1"0-tation of. R. Kailler .. _ . . . .  _ . . . . _ . . . . . . . . . . _ . . . . . . t!37,873 Mowers, adjustable ball-bearing for lawn. H. 

Deck _ . . . . . . .  _ . _ . . . . . . _ _  . . . . . .  _ . . . . . . . . . . . . .  _ . . . .  637,981 
(Continued on pat;Je :1811) 

© 1899 SCIENTIFIC AMERICAN, INC.



J £itutifi£ �mtritau. DECEMBER 9, I�. 

Your o Cllpation ��J � It'ou can qUBlifT 
J'01lne1l for 0. better poautioD 
and & Bucc888fDl career 

W ithout Loss of 
Present Salary 

Me::n'i::f���ctrte�:::arf,�aft;a.. 
man, Oommercia) Correapondent. 
Stonogro.phel' or Book-keeper. etc. 

Tho terms of pa,-,nent are within J'our 
reach, no matter bow small ,oursalar,. 
Write aDd state the subject ¥OU wisli 
to study. bD.d let U8 advise you. 
"'o lnl_I ____ !IeIIN", - 94,t ......... .... U. 8 • •  

Pi ' g '", 

1I�:�'!:fir:::t��t��'n�·:'·:'tle�liardti8'.:: : : : : : : : : : : :  �:= 
Musica.l instrumeu t .  J .  A. \V cser . . . . . . . . . . . • . . . . . . .  ti88.082 
Necktie holder. G. A. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . 637.823 
Neostyle. cyl indrica l ,  J. \V . CampbeIL . o  . . . . . . . . . . . 007.764. 
NUI'�ery chair. \\� . H. 'Vesto l l  . . . . . . . . . . . . . . . . . . . . . . . 637.911 
Nut lock. A. W. H"lhr IHy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.C5il 
Nut lock, S. S. RU8Zt:'I I .  . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • •  638,146 
Nut lock, E. J. 'l' inuHuIIK . . . . . . . . . _ . . . . . . . . . . . . . . . .  6:-J8.078 
Oil burner regulat illJ: device. Frust & Biddle . . . . . 638.107 
Oi l  container, motor, V ivi l l l l l'i  & Hecht .  . . . . . . . . . .  638,19U 
Ore reducing fu rnace. L. COl'l'ea . . . . . . . . . . . . . . . . . 0 .  �tlHJlJ 
Ore separator. electromagnet ic , K j(rcm�er. 

6.'!8.128. 638, 12IJ 
Oscil latiuJ.{ meter, A. Lotz. . . . . . . . . .  . . . . . . . . . . . . . . . .  638,000 
Oven. baker's. P. \V . K lein . . . . . . . . . . . . . . . . . . . . . . . . . .  637.803 
Oven door. J". Leu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,805 
Overshue, P. J. Hatchelor . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,164. 
PackiuJr. piston rud . 14'. D. Philp . . . . . . . . . . . . . . . . . . . .  ruB,138 
I'ad. See Coliar pad. . 
Paddle for boal s. buw·faclUJ,[ sel f·feathering, J .  

A. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  , . . .  , . . . .  638,081 
Padlock. permutatiun, C. Studer . . . . . . . . . . . . . . . . . . . .  &IS,am 
Pan. See Dust pan. 
Pav.:�llf. ��.����. ������' . . �).����.I�: . .  1:': � : . ��.

t
.�������. 637,869 

Pen bar bal l kiuJ{ zinc, :K M. J i l lson . . . . . . . . . . . . . . .  637.79i 
Pencil holder. L. A. /I; W. H. Parker . . . . . . . . . . . . . . . 631� 

Pborometer. J. �'. Byington . . . . . . . . . . . . . . . . . . . . . . . . .  637.956 

WE EXCE D UNDERS A PbotogrRjlbic .butter. E. �'. Edgecomb . . . . . . . . . . . .  638.100 l AN ELL LL ! Piano tuning pin. L. Walker . . . . . . . . . . . . . . . . . . . . . . . .  W8,lM 
EI'*ltrie Uarriall'e Lilrhta, S3 91 Pipe. See Tobacco pipe. 
8 111 Telephone8, complete, 3:9 r,:�: �g�f��'gr:e:;o�°-v.·Iie;.ton: : : : : : : : : : : : : : : : : :  l!ifkm TellC:&rch Outfits, 1_2, Plaiting or gotfering fabriCS, machine for. J. A. 
I�tte'i-� "'�bf:�:�;:: '80 (lroebli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.861; 
Electric Railway .. , :93 �1���
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t
c
l
�..t:��:;ps, .730 Plow. Pll tnam /I; Maxfteld . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'J7.973 .3 Pneumatic t ube ends means for connecting. U. 

.Agents Wanted. scmiJ, f�r New Cata'-. j .... t emt. P. Smit.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,lIiS 
OH fO ELECTRIC WORKS, Clevcland, Oklo Po.t hole digger. W. Rlt .cbard . . . . . . . . . . . . . . . . . . . . . 637.8ilO 

Headquarters for Electric Noveltle •• Supplle •• Book.. Po.tal car ��
ag catcher. T. E. II endrlck • . . . . . . . . . . .  631.002 

" r,��ie�:�oo�'l:.
r
If�)headl<;y . . .  , . . . . . . . . . . . . . . . . . . .  637.781 

N OT H OW C H E A P Pottery ... are hrusbin" apparRtu •• D. Huthand . . .  ri37.7lJ3 
B U T  H OW CO O D " Poultry fattening booth . W. S. �'u rnas . . . . . . . . . . . .  638.108 

1;8t' Taper -' .. eve Pu ll.,),,, � the ��:::�
v
�J:lj,,�it.;�

v
::���

r
'i!��t:n:�p��a:.

yre . . . . .  
638,022 

t:n
i
.'c!�

e
tt"':"

or
�i;,rd�!�:!i \� .. �� Pr�ssure ga51e. ditrerentia l .  C. �. Heintz . . . . . . . . . . .  fhl.J8,052 

...... n " ' .ulll'Y. prevent the �li . Pr!mar� battery. Blumellb.erg & ()ve�b�ry . . . . . . • •  �.038 
I!!Dg of the Belt. Jl'rlctloll. , ·l u t . 1j; I Pr!nt�r s Jock-up and furultur,:, W. G .  �luuson . .  �.07� 
PulleHil .  for connectinJ( and dill. Pr!nt�nll machine. pla�en. M .  'l . . B'lrber . . . . . . . . . . 6.'-1 4 ,916 
conut:cting ("as and Stt>am F..ngine�. Prmtmg plates, machlne for making. J. 8.  Dun. , ... 
�:�� ��d8

h
:f!:��e�\�

n
�fnO:I·1 Uki':t

e
;� Pri��l:ig·pre881·S: ·G: Go�·A·::::. : : : : : : : · : : : : : : : : : : : : : : :  :��:}7� 

. Without shu'king sliet>d of moth'e PrintiuJ;( press. R. Miehle . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.'ii.8J3 &lItJ. We6 lnm- Cer&ter Hard- power. Htatt! }"uur reqUlrt'lilents and Printing purposes, zinc bed for, BurUch & \V al·  --' �mo hlle,8. write for catalo�ue " s." zel . . '. . . . . . .  . .  . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  . . . . 6."i7.920 T H E  TAPEII·SLEEVE PULLEY WORKS Erie Pa U S A  Pri.m l illbts. machine for Ilrindinll. �'. C. Soper . . 6S8.189 
----,------______ :.,. _--..:.' __ ':.,' _

. 
_

.
_. Propelllug boat •• meRnA for. H. H. F·efel . . . . . . . . . . I>i1.959 

For H eavy Conti n uous Work r��I':,
I
;.

g
e!:�r����·.'�;.'ti�

r
��

C
Mr�?��':;':��ll: : : : : : : :  :��:JM 

every machtne shop wiJJ commend our Pump coup1 iull. air. H. K. Austill . . . . . . . . . . . . . . . . . .  fj,,"ij.91a 
Power PJ.P.e Threadlnll' and Cat- Pump rl'"ulator • •  I.eam. W. A. Wood . . . . . . . . . . . . . . tF.lJ:.� 
tiull' MaQblne. · C6nes are central Pump valve mechanu�m .  T. J. Barbour . . . . . . . . . . . .  ti.'lI , l all 
over w&eliine, equalizing the weigbt Puzzle. A. H. Kopetochny . . . . . . . . . . . . . . . . . . . . . . . . . . . t'�i.!lI4 
Within tbtl cones are compound gl�ars Quinin compound. ta�tele88, A .  "rel ler . . . . . . . . . . . .  f;'''i7,8:m 
Ilivlng .IX cbange. of .peed. Gears !lack. See Hay and .tock rack. 
require no extr� spae�, Bnd 8rr � pre-- Rail joint closure. H . . c. QueM-enberry , . . . . . . . . . . . .  fF-J7,� 
tected from dust or &eCldent. Chasers Railway cro.s·t .e. O. C\I. I\nox . . . . . . . . . . . . . . . . . . . . . .  638.05f 
CBn be opened, threaded pipe removed Railway. electric, E. Warwick . . . . . . . . . . . . . . . . . . . . 638. 1;)5 
another hi��rted'and cut wlt.bout stoP: Ro!lwHY gate. R . •  1 .  Tat\,am . . . . . . . . . . . . . . . . . . . . . .  6:�r.8.'lIJ 
pinK ma.chine. pr- Send 1M Catalogue Hal lway. plea!mre. H. F unk . . . . . . . . . . . . . . . . . . . . . . . .  63 1 , 77a 

THE 1U:ERRELL MFG. CO. 
. Hailway • • urface·contact electric. D. Robert.on. . . 

301 CUI'ti88 Street, TOLEDO, Rad!ay 'iie,;; etri:: iieviOO' ·foi: extr.;cii;lg: :A: · Zei: 6.'!8. 186 

A D E S I RABL E  H O L I DAY G I FT.  Rail:;,",;y;.: · pneumaiici .. i iY · operated ·coni .. ,;t i,l;oe 
6:li.843 

D R � P E R ' S Rai�.
r '1!:�tR�ys,:a�.;.Libby . . . . . . . . . . . . . . . . . . . . . . . .  t;S;.806 

Record ing Thermometer �:�?;r��:ii�':!��il .�'.\���*�\l!i:!ii.;;.�· .
.
.
.
. : : : : : : : : : �:� 

Recorder. See 1,,01l recorder. Standardized and Warranted . 
Gives a correct and continuf JUS record 

in ink on a weekly chart. 
ur Write ftn particUlar •. 

THE DRA PER MFG. CO . . 
______ --=1-=3.::

2�F
_
r...:o...:n:..:t_

S.::.:..::.treet, New York. 

M ORAN FLEXtBLE JO INT 
for Steam, Air o r  Liqaids. Made In all sizes to stand any de.lred pre.sure. Send for reduced price list. Moran Flexible Steam J o i nt Co. ,  I nc'd 147 'i'hlrd tltreet. LoUISVILLE. Ky. 

Reel . V .  G. Hazard . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.'IR.0l2 
Reel for Ilnglinll. etc . •  A. J .  Arnold . . . . . . . . . . . . . . . . . I>lB. I!» 
Rein holder. drivinll. A. Mendenhall . . . . . . . . . . . . . . . 6;lj.811 
Relay and distributer. combined. K. Himrod et·H.I 637,789 
Retort door and means for closin� same. J. B. 

Hou.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.:l8.l22 
Rod couplinll. Hinkle I< A.bmore . . . . . . . . . . . . . . . . . .  tl.11.illO 
Ruofing, sheet metal , H. O. Reese . . . . . . . . . . . . . . . . .  Ij,qa.064 
Itope cont.roller. O. E. O.borne . . . . . . . . . . . . . . . . . . . . .  ti37.8� 
Rotary engine. W. L. Ca.aday . . . . . . . . . . . . . . . . . . . . . .  638.173 
Rotary engine. J. H. Darrsllh . . . . . . . . . . . . . . . . . . . . . . 6.'-J7,98ti 
Rotary meter. I. Smith . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  638.0i3 
Unle .  scoring. C A. Meadow� . . . . . . . . . . . . . . . . . . . . . . .  6.17.808 
Uuler. M. Rosellberll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."i7.'3.1l 
H,l1St, composition for removinll. V. C. West . . . . . .  M7.91O 
�aw Jluide. adjustable. Itox & Meredith . . . . . . . . . . . .  fi38,o.t9 
SHW handle. detacbable . •  1. M. Mariner . . . . . . . . . . . 6.�7.880 

DON ' T  LEAV E YO U R  KEYS Snwinjl ml\chlne. J. GU1ies· . . . . . . . . . . . . . . . . . . . . . . . . .  6:�7.9�1 

��:!�'n�
r
�':��i'!;dl��'���een: " " " " " " " " " " ' "  63i.851 

In tbe front door. F a . t e n  
them to the pocket o r  wal.t
band with a key chain .ecured 
by the Improved Wasb
burne Patent Fastener. 
Slip. on ea.lly, grip. like grim =0 death. don't tear the fabric. 
released In.tantly. By mail, 
26 cents. Catalo(lue of othe', 

a fW11eIUes. fru. _ HQUtC AMERICA N RING CO. Box P, Waterbury, Conn. 

WELL DRILLING 
Machines 

Over 7 0  .Izes and styles;for drilling eltber deep or 
shallow well s  in 'any kina of soi l  or rock. Mounted 
on wheels or on Bil l.. With engine. or horse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

If you want the best C H U CKS ,  buy westcott's 

l>�tI'b:;':��, £?t���
e
G?;.�f 

Drill Cbuck. . 
Improved, 
Oneida Dri l l  
Chuck • •  Cut.
tlng-oft 
Cbuck •• Scroll 
Combination 

I,atbe Chucks. Geared 
Combination Latbe Cbucks. Plain Universal Latbe 
Chucks, Ind

F1
endent Latbe Chuck.. Made blr 

�:'�':tuJ:�! E�il.h?=:' s:;n�';'tn G:ma�: 
FIRST PRIZE AT CoLUMBUN EXPOSITION. Ib9S. 

�crew driver and holder, H. Hoepner . . . . . . . . . . . . 637.000 
Seal. A. B. !lchoHeld . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  !i:{'.898 
Seal lock. W. K. Edgar . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  6.17.ROO 
Real lock. W. }t', 'rraves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.079 
Sectional boiler. S. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . ' 638.202 
Separator. �ee Cream separH.tor. Ore 8ep�rft.tor. 
Separators for ore. coal. etc . . feed chute for, (4\ 

Pardee. . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . .  fl:lR.082 
Sewer pipe. or trap •• clean ·out for. J. J. Pbelan .. 681.822 
Sbeave • •  eif· lu bricatinll. S. Malt.on . . . . . . . . . . . . . . .  638.0;;7 
Sbel ler. See Corn .heller. 
Sbutter .Iat holder, W. G. SmUb . . . . . , . . . . . . . . . . .  ' 637.!»9 
Sickle bead. B. �'. Will iams , . . . . . . . . . . . . . . . . . . . . , . . .  637.9.'i1 
Shm. cbangeable electric light. Tripp & Stephen· 

9011 . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.905 
Signal. �ee Block signal. Visible nnd aud Ible 

signal. 
!'ignallnll. electrical and .elective. J.  A .  Barrett .. 6.'17.846 
Singletree attachment. H. C. Hoizhelmer . . . . . . . . .  638.I� 
Skirt proteclor. G. S. Hensel . . . . . . . . . . . . . . . . . . . . . .  6:18.013 
�moke consumer. Morris &; Norrman . . . . . . . . . . . . . .  637.885 
Smokeles8 furnace. C. 'rtmmann . . . . . . . . . . . . . . . . . .  6.tl8.034 
Sofa and bed. W. T. Rolf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  687.9i6 
Soil breaklnll machine. W. M. Wilkey .. . . . . . . . . . . . 637.840 
Soles wi th plng8, machine for providing leather, 

A. Groe.chel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 637.779 
Speed reducing mecbanl.m . S. ] •. Gould . . . . . . . . . . .  6.'!8.181 
Spool carrier, J. Sommer . . . . " . . . . . . . ... . . . . . . . . . . . . . .  6a7.fI01 
Spool for webs of paper. H. J •. Cowie ... . . . . . . . . . . . .  6:17 .R.iS 
Sprayer. I. N. Jobn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:i7.798 
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Stacker. pneumatic. J. A. Wal.h . . . . . . . . . . . . . . . . . . . fi.'IR. 191 
iltarup. hand. R. H. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6.'!8.187 
Stamps into strips. machine for cutting sbeet8 of. 

Hewitt '" Brldoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.014 
Stand. See �'ltting or draping .tand .  
Startmll .wltcb. J. W. G ibbs . . . . . . . . . . . . . . . . . . . . . . . . 638.110 
Rteam boiler. water tube. J . R. Fumeaux . . . . . . . . . .  aa7.8b'2 
Steam generator and f!uperheat.er, R. Cruse . . . . . . &"i8.000 
Sterilizer. O. H. & W. M. Jewell . . . . . . . . . . . . . . . . . .  ti37.796 
Stirrer. portable pnenmatlc. W. J. M .  Dobeon . . . .  638.046 
St.op mechftnism. F'. T. J.eillch . . . . . . . . . . . . . . . . . . . . . .  638, 182 
Stopper. !lee Bottle .topper. 

Powerfu l .  ResponSive. D u rable and Etlicienl. �t��:: �: 8h:!e".::�;.·:::::. :::: . .
. : : : : : : : : : : : : : : : : : : : : : : : �:: 

R E EVE S " 
Vari�ble Speed Counter Shaft 
for .ecurilljr any .peed wltbout change of belt 
or los. of time. Sf:Jc1ally adapted for all 
t!��:e��r:�roP&��iage::ri�J�\:;,rr1<I,!i¥'�r:. 
Woodworklnor Macblnery, or any and all ma
ch ine. requiring a cbanlle of .peed or feed. 

..,.. Send ftn handBomely iUusirated 
Catalogue .. S. A." free. 

R E EVES P U L L E Y  CO . . Co l u m b u s ,  I nd . , U .  S. A .  

The Paint of the Future! 
TOCH B R OT H E R S  

R . 1 .  W .  Damp Resisting Paint 
Ta.(DE MAB.K. 

Thi. p!Iolnt I. the only protection Rjlaln.t 
pla.tered on �8�ilP��1���:re1y�e�:tl,; ,i�
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Stove. camp. C. V. Kuder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�7.\l65 
Stove '"r ranlle lid. W. Enatzky . . . . . . . . . . . . .  ; . . . . . . .  6.'lR.l04 · 
Suhmerged beater. E. J. Byrne . . . . . . . . . . . . . . . . . . . . . 638.195 
Suspenders, A. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.924-
Swinlling gate. J. A. Hamelback . . . . . . . . . . . . . . . . . . . .  638. 1 15 
Swlt.cb. See Electric .wltch. Startinll .wltch. 
SWitch mechanism. e lectrical ly  operated. S. I�. 

Fo.ter. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:17.960 
Table. W. H. McHugh . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 638.080 
'rank and tank heater. com bIDed. Pawley & Mil· 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telegrapb In.trument. J. L. Cutler . . . . . . . . . . . . .  . 
Telepbone circuit. J. J. Moller, . . . . . . . . . . . . . . . . . . . .  fi.{1 
'I·elephony. J. S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'!8 
'relesooplc box, hinged . C. J .  Russpil . . . . . . . . . . . . .  tlH7.997 
'I'ermlnal head box. H. E. Procunier . . . . . . . . . . . . . . . 6.�1.89. 
Thil l  coupling. W. Gepfnrd . . . . . . . . . . . . . . . . . . . . . . . . . . 638.109 
'rie. See Railway crm�s tie. 
'I'ire setter. r. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .  637.834 
Tim.. appllratu. for applyln" vebicle. B. �'. 

Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.�7.874 
Tires. etc .. valve for pnenmatic. O. J, Brown . . . . . RH7,!l19 
'l'obacco cutter. plug. W. W. Hol liday . . . . . . . . . . . . .  fi'7.R10 
Tobacco pipe. Kurth &; Maflters . . . . . . . . . . . . . . . . . . . .  Ha,�.lao 
'robacco prier. ping-, D. M. BOllllr . . . . . . . . . . . . . . . . . . . f;'�,OR7 
'I'oe stitrener for foot ware. F. A. �'incb . . . . . . . . . . . . fl,.'i8.00 
'I.'ooth . artificiRl, H. D. Jus t i .  . . . . . . . . . . . . . . . . . . . . . . . .  n:-lR.019 
'I'rncing instrument .  'K F. Chase . . . . . . . . . . . . . . . . . . .  tt�7.92a 
'i'rack jack, Kintner & BonhRm . . . . . . . . . . . . . . . . . . . . 6lI7.ROl 
'rransformer. conliltaut current . R. FJemiull . . . . . . . ti3j,'j'j3 
rrrap. See Animal trail. 
'I'rapeze. revolving. A. Stlrk . . . . . . . . . . . . . . . . . . . . . . , .  fi.'!8.00:J 
Tread for wbeel •. • tairo. sl.e" •. etc .• H. B. Haigh . 6.�7.866 
Trestle. exten.lble. K C. Bishop . . . . . . . . . . . . . . . . . . . 63i.847 
'rrimmer. See Lawn trimmer. 
Trolley, Merr.1 I  & WoodRome . . . . . . . . . . . . . . . . . . . . . . . 6:17. 
Trolley wIre cleaner, R. Dunning . . . . . . . . . . . . . . . . .  . 
���:�'l ��W����I�����.���.�·. �: .�: .�.

o
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Truck for driving up creeping railway raUs. CaBe 
Tru�rl't�.

ll
BO;iBioti : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : :  :=::= 

1'nrblne motor, N. Nn8Ron . .  � . . . . . . . . . . . . . . . . . . . . .  · . . 6a7.818 
Two·plece hOlC"M. Arm.trong . . . . . . . . . . . . . . . . . . . . . . fi.�7.757 
�'ympan gftge. u. Johnaon . . . . . . . . . . . . . . . . . . . . . . . . . . . n.'IS.124 

(Continued on page 383) 

superior attractions 

recommended a s  a 

Holiday (iift. 
Adlake Repeater, rapid action magazine,  $5.50 and $8.00. 
Adlake Regular, with 1 2  l ight proof plate holders, $ 1 0.00. 
Adlake Speci a l  with 1 2  light proof aluminum plate holders, $ 1 2.00. 
Sent express prepaid to any part of U. S. 
Send for catalogue. 

Tnf ADAIIt& � Wf&TLAKf CO., 1 08 Ontario &t.,  Cblca\Jo 

CANJ BECOM  E AN  ELECTR I C IAN . . Pfatol or Slio=' 110U'1l make a Bnn's '. I F  Y O u S H OOT A R I E L E  

If,>;;e }'LJe'k��e "21l�:l.l'P
�a:�� 

Ye •. J.ou c .. n. We teach ELEOTRICA L , .. !��Ij;�. ����,�;rj;.y�
ed

;:e�� ENGINEERING at your bome by mall tlon SCIENTIFic AM ERICA N . Addre •• 
:!'a����b::!

b
��u

t
n�:."�

c
�oc:: .;:'l�:a ':8 IDEA L MFG. CO., NEW HAVEN, CONN .. U. S. A. 

write we J!URrantee to t eaCh you tborongh- A A • 
Iy . Our Institute i. endorsed by Thomas G S and G SOL INE  A .  Edison, and other prominent men of 

N E  the coun ryo W e  teach also ltlechanlcal ENG  I S �'!f:Cie::IJ1es���ka.,�cla� .?::wLn:� U.I� Natural Gas: 
Tel'ij:bony, Electric Railwal:1!J \!Iec- " oal Ga •• Producer 
tro- herapeutics. Electric Minlnll', ?e�' g� �e

o�k?
l-

etc.
� ��� •• �"!:t: {;:iu ��m"Fo".t .. ff!lI. I to 40 H. p .. actual. 

& The Electrical Enll'ineer In8titu te The Sprinll'field J �� .. -c.£W.;c.��:_:t.:.o.r.o..._ ' 0
spt o

C
n
o
d
rr
en

e
c-e Gas Enirlne Co. 

21 W. Washington St. � ., TIl ..... CII 5'- -..I m"'""7' Instrnction, Sprina'fleld, O. 
-,.. ,& " ""�"� 1Iift. tAt. d _ .,.,  .. ... · Dept. A, _____________________ _ i' .. a:: •• � .... = ____ l2().122 Liberty St., 

� o. e.___ New York. 

The "Wolverine" Three Cyl inder  Gas
o l i ne  Marine Engine .  

Tbe only reversin" and .elf .tartlng ga.ollnc engine on tbe market. lMJhtest 
engine for the power built. Practically 

no vibration. Ab.olutely sate 
Sllljrle, double. and triple marine 
and .U&tlonary motor. from !W to' SO H. P. pr Write ftn eataloirtu. 

WOLVE R I N E  MOTOR WORKS, 
G rand Rapids. M ich . _ They Stand High Pressure. , . . 

The HE'rcules Seamle88 Co,Pper Floats and ;, 
,f J Air  ChBmbersal' e made speclally for Skarn . 

Trap", Receivers. Condensers, Steam Pumps. 
etc. The orla1oBl seawle!l'8 goods. ]\!j ot 
imita.tions. Catalogue No. !l Free. , . 
HKRCV'LKS FLOA.T WORKS, Sprlng6eld, Mass. 

VOLNEY W .  MASON & CO . , 
Frict ion Pu l l eys, C lutches & Elevators 

P R OV I D E N C E R . I .  

Buy Telephones 
THAT ARE GOOD ..  NOT " C H E A P  T H I N GS ." 

The dUference in co.t I. littil'. We "uarantee 
our apparatus a.nd guarantee our (mstomers . against loss b" patent suits. OUi' guaran· 

tee and instruroent. are both 1I'00d. 
WESTERN T E L E P H O N E  C O N S T R U C T I O N  CO 

2 6 0-2 6 4  South C l i nton St .. Ch icago . 
Largest Manu,.fact ..... er. of Telephones 
exclusively in the United States. 

$5 PRESS Ci rcula.· o r  !!Small Newspaper Preas 
S18. T y p e . e t t l n g  ea.y. Money 

maker or .aver. Send .tam!! for catalollDe,pre8.e� type, 
paper, etc. THE PREt;S CO., Merlilen. uonn. 

Roper's New Engineer's Handy-Book 
f o r  STEAM E N G I N E E R S  and ELECT R I C IANS. 
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Ex-Pre.ldent of the Electrical Section of the Franklin 
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CARE and MANAG E M E NT of an ELECT R I CAL PLANT. 
Nearly 900 page., �25 Illu.tration., over 700 main sub
ject., 2".2 table., and 645 que.tlon. most likely to he 
a.ked when under examination before bellljr licen.ed as , 
an engmeer. 

Full leather, gilt ecbte'LPocketbook .tyle. 83.30. 
D A V I D  ltlcK A Y, Pnbllsher, 

Sfflld for ri1'cular. 1022 MarKet St., Philadelphia: Pa. 

Thil bt'atl Wind, Steam, or Hone Power. 
We ofl'er the W EHl!'T.E II �" actual bp1'I8 poW6r 

G AS E N G I N E  
'1UO.  It'll 1 0  per cent dflCOUDt for CSlb . Bui l t  
tnterebangeable plan. Bui lt of beet material. tn lote of lU l l  Lb'erefore we can make &he price. 

for Ihlpmen t .  weight 800 lbe. Made for Gu 
or GBIOline. Alao Horizontal Engioea. 4 to 30 b. p. 

WEBSTER MFG. CO .. 
10'4 We8t 13th St .. Chicall'o. 

We are making and selling 
the be.t Art Tool in u'e. Ap
plies color bf let of Ilir. enab
ling the art.. to do better 
...ork and .ave time for the 
arcbltect and the draftsman. 
Circular. free. Addre •• , 

FOR AIR B R U S H  MFG. CO. , 
ART WORK. Ro�Jo�':"�I�

tr
6.

e
�: A. 

L I GHT MAN UFACTUR I N G  & EXPERIMENTAL WORK 

A 5 Hl E l M ETA L 5 TAMPINu - PU NGHES & D I E5 UTO M OB I LE S A N O PA RT S f O R  SAME. 
SPECIAL MA CHINER Y. I N QU I R I [ S  S O L I C I T E. D  
OT T O  KON I G S LOW- 4 5  M I C H I G AN S T  CLlVUAND.O 

A BA.NDY TOOL 
:e}���t:��I':1e��

p
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gb 
.mall tool.. Made of polisbed br .... In t ... o .Ize •• 1I1� 
and e2.00. Sent po.tpald on receipt of price. H. Pietsch, 201 Clark.on St., Brooklyn, N. Y. 

Exp erimental & Model Work 
0Vr. ,to advice free. Wm. Gardam & Son.45-51 Ro.e St.,N. Y .  

while time endures, there i s  hourly need 
for knOWing the correct time. 

Ruby Jeweled 
Elgin Watches 
have a lifetime of accurate service-the 
test of thirty-five yeal'll having gained 
for them the title of 
"The World's Standard." 

��I:I.."y ... ���:le3w:vBer�h�r:i; w�a &lEI_In" engrave� on the wOl'ks
fully guaranteed. 

Send for new free booklet. 
ELGIN NATIONAL WATCH CO., Elgin, I I I. 

A FILTER THAT WI LL NOT FAIL ! 
Among al l tbe device. of modern times de.igned to purify 
drinking water, there is not one so scientifically perfect as the 

B E R K E F E LD F I LT E R  
...hieh give;' a contiuuous ftow of pure water in large or .mali quantitle.. Tbe 
cylinder i. made of INFUSORIAL EARTH . ... blch retain. all minute germ' and 
impurltle.. The cyllnd�r can be ea.ily reacbed and cleaned a. often a. neces
sary • ..n4 'taken out IlUd boiled tor sterilization purpose.. Rapid ftltration and tbe 
pureet of water II'\l81'&nteed. 

lUuotmted Oata!oOuun4 Pr1u Liat on aPJIUeaUon. BER KEFELD FILTER CO . ,  2 Cedar St . ,  New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



for Civil Service !lllpoinhi lt-I l l:- wi l l  "OOll 
be held in  eVt'ry Statt'. $1,000 Op
polntment� IOMt Y�'ll' ! Chant'!:"!; even lIetter for appoin t l l lt'll t  this year. 

The Natil·nal Correspondence l l lst l l ll tt' has l're· part'd hundreds of applicants who have rt'eehed 
:,��:r� a���t\��r:r�t��bO!I�st�I:�.ti;;�\�f���II:�:

i�·:'��r t lOlIs, ;,a!arles, dates of examinations, fret'. t-T Writt> to-rla�·. 
Xatlonul Corrc,",pomlclI('(" I liloItltute, Jne. 
23-6" �("('ond � nt.IOIinl Bnnk B u lldhlK'. 

"�"IIohhIJtton, n. {'. 

New M icroscope for .Nature Study 
and for use i n  Ibe Examiuation of Ores, 

Metals. Wools, Fibre. etc. 

QUeen Acme No 6 with 1 Ocular and 
inJl; power of about lCX} d:�in°tt����

l
l�e�

i
�f 

12 prepared slices of insef:t par�s ant! otber 
interP-�tilW' specimens. all in <"ase. $ 1 6.00 

a::r Ask yonr nearest Optician .flit it. 
Q U E E N  & C O . , I N C.  

1IIidl.II.0Ptical and Scientific lnstrumput Works, 
Write for nrcular. 

1 0 1 °li�h;rlt'l.
nl ��.:, ���aYO�I!: 

Important 
�. ,Eook8 . 

C hemical and M etallurgical Handbook 
for the use of Chemists, Met'l.llurgists and 
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Pocketbook form. 3.17 page •. Cleveland, 1899, $3 00 
Chemistry. Outlinef( ot Indu�trial Chemistt:y. 

A Textbook for Student.. BT. �'rank H. 
Thorp. Svo. clotb. 541 pages. 2ti lJlmstrati0118, 
N. Yo, 181J9 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 ;')0 
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No Y., 1899. . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  . . . . .  3 00 

D etails of Bu ilding Constru ction. By 
Clarence A.  Martin. Quarto, cloth. 33 plates 
witll descriptive text. B08ton, 1WJ. . . . . . .  . . .  � 00 

Jl)ra ,vi ng. A Practical Course in Met:"banical 
Drawing. By Wm. Fox and Chaa. W. 'Thomas. 
\Vith numerous i l lustrations. 12mo, clotb. 
!IS pages. N. Y., 1899 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 �Ii 

Electrical EnKineering. For Electric Light 
Artisans and Students, embracing those 
brancbes prescribed in the Syl labus issued by 
the City and Guilds 1'echnical Instit.ute. By 
�on��l�e�rs�d

A'a��OO
e��ar��th 

e�1llg��st7� 
pages . London and N. Y., 1899 . . . . . . . . . . . . . .  3 1i0 
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Enllineers, Wiring and Fitting <:ontractors, 
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With 360 i J iustrations, exerci�el'!. innex and 
ruled lJage� for notes. 12mo, clotb. 446 paJZ;es. 
Lond"n and N. Y , 1899 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 71i 

�ine Room Practice. A Handbook for 
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Engine R u nning. Key to Engines and Engine 
:���!��ent of

r
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for tbe use of tnose who de�irc to pass an 
examination to take charge of an engine or 
boiler. Wit� numerous i l lustrations and in-
�Vb��ti��u��Y� ��f6���t�'oc:'���

a
:���:� ��� 

Eng'ineers and Fire�en. By Joshua ·Rose. 
12mo, cloth. 41U pages. N. Y. ,  1899 . . . . . . . .  . .  � iiO 

Goldsmith. 'I'h" Art of tbe Goldsmith and 
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e
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e
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work1 and the manufacture of Persona] Orna
ments, etc. For the use of Students and 
Practical Men. By Thomas R.  Wigley, assisted 
by John H. Stansbie. With numerous i l lustra-
tions. 8vo, cloth. 248 page.. London, 18,)9 . .  3 00 
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Edited .. nd compiled bll 1I1ontague Marko. 
�:��b�;;'':iel�t'll��: . .  n
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3 00 
Inventions. rrhe Boy's Book of Inventions. 

Stories of the Wonders of Modern Science. By 
Ray Stannard Baker, 12mo, cloth. 354 palles. 
Profusely i l lustrated. N. Y., 189'J . . . . . . . . . . .  2 00 

I,i.juid Air and the Liquefaction of Gases. 
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I llustrated. 12mo, cloth. 365 pages. N. Y., 1899 � ii I) 
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Mechanical EnKi n�ering. A Textbook of 
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Theory and l1Jxamples. 1�ird edition, revised 
��a�i�':.
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Mechanical Movements. Powers. Devices 

aud A ppliallces Used in Constructive and 
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]i�ngineers. Draughtsmen and aU others inter
ested in any way in Mecllanics. By Gardnel' 
D. Hiscox. Illustrated by 1649 engravings, 
�sgt'h
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: �()2. P'l��.S:. ���: 3 00 

Mechanic!! Applied to Enl{ineering. By 
John Good.man. 12m::., cloth. 605 PRIZes. 62U 
iIlust.ation8. London, lll>">il. . .  . . . . . . . . . . . . . . . . . .  2 00 

Pb:�a��:�t'le: M1�!::��g�2f����! � :!�t�
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1 00 
Photography. Its History, Processes, Appa

ratus and Materia]s, compriSing working de:
tails of all the more important methods. By 
�;'t��
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Pu zzles. Fun with Puzzles. Including Book 
�:izl��� �g��

I
:�

e
m��:���f�:g�:�s����r6� 

Of boys and girls . Ry ,[hos. M. �t. Jobn. 1Gmo, 
I'aper cover. 79 pages. Illustrated. N. Y., 18!)9 

Rubber. Crude Rnbber and Compounding In-
1i0 
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pages. N. Y , 1899 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 00 
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posal of Sewage, and tbe DeS Ign and Con
struction of Works of DrainBlZe and �ewerage 
By Col . E. C S. 1I100re. Large 8vo, cloth. With 
aM illustrations and 70 large folding plates, 
621 pages. London and N. Y . • 1899 . . . . . . . . . . . . .  1 0 00 

MUNN & CO., Publishers, 
Offlce of Scientnc A merican, 

J61 Broadway, New York. 

j , itutifi, jmtti,an. 
H:::,,::�I!'r� ������'iI�M�;::: : : : : : : : : : : : : ' : : : : : : :  m:� 
1'ypewl'i till,g muchine, M. 8. Carmona . . . .  638,�1, 6a8.092 
Typewl'�t,illg muchille • .N. R. MMrshrnan . . . . . . • . . . . .  ti38,131 

D������b
l
tl�cl:::�·��v�

e
i-l�

l
H�I�����l.j � : : : : : : :

.
: : : : : :  �:!f� 

�:�d
b
:r���r

l
��
l
��

l
:����(!;:y���

t
l Nerne'y : : : : : : : : : : : : :  �:gI� 

��:�:�:'f�r ����f:;:\��I�
l
l�d'ers: i,'e)'ief: A� 'K'la): : : : : : : : :  �:M� 

Ynlve. i J lHating, J. S. Hemenway . . . . . . . . . . . . . . . . . .  637.782 
Vulve. roller reciprocating, J. �tabe . . . . . . . . . . . . . . . •  t�17,b.'{,� 
�:�:�I�U;J�:k�·C�VJ�I�

l
h
d
be·t·s·.: : : : : : : : : : : : : : : : : : : · : : : : :  �+:�n 

'·ehic le motor. B. L. Peck . . . . . . . . . . . . . . . . . .  _ . . . . . . .  ti38,(t2H 
" ell icle. wheeled, H .  Nevi lL . . . . . . . . . . . . . . . . . . . . . . . . ;SS,I;�1 
VeJo�ipede crank �h8:t't, Eo G .  l .utta . . . . . . . . . . . . . . �.�\ 
�rs��

I
!�t���g�i, 1��!.n'i�iiiere: : : : · : : : : : : . : : : : : : : · :  007:1Ii8 

Visible and audible sigllal, combiued, H. ).1. 
nixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r,;lj,!l2.� 

Voitmeters, pruteeting static, :K :\-1 . Hewlett . . . . .  6.'1i,7S.� 
Votin� m:l.cbi ne. H .  C. H.  Cooper trei�sue) .. , . . . . .  1 1 .7!12 
'Va l l .  wooden. P . ..... Ke�ttllll . . . . . . . . . . . . . . . . . . . . . .  r';17.9.<:Ji 
\VHshinll mach i lie, W. G. Gibbins . . . . . . . . . . . . . . . . 638.180 
\Vul'lhing machine reversing' mechamsm, Reams 

& Smit b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl:l7.8!l5 
\Vater cloRet valve device, P. J. Madden . . . . . . . . . fi37,Hti7 
\Vater heater, D. Heft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi:l7.8fiB 
Water heater, I. K Reis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:18.144 
Water heater bnl'ner. I. E. Reis . . . . . . . . . . . . . . . . . . . .  mS.143 
'Vater heater heatinJl elemellt. R. Becker . . . . . . . . .  naS,ttl./) 
Water wheel . current. 'I'. J: InllelR . . . . . . . . . . . . . . . . .  tkl8,123 
\Vei�ni llg apparatus, automatic, M. E. Reisert. 

637,896, 6.'l7,897 
WeighinJl machine. automatic. E. Hanak . . . . . . . . . fj.'l7.nstJ 
Weighing machme. coiu-lIctuated, 'K H. �'enby . .  ti87,m 
Well tube lifrinJl; appararns, A. Bergerson .  . . . . .  638,001 
Wheel. See Water whee1. 
Wheel barrow. \V . •  J.  )freeo . . . . . . . . . . . . . . . . . . . . . . . . . .  H:�.l()f. 
\Vindow lock. Ilravity. \V i t ty & Reeves . . . . . . . . . . . .  688.Ua7 
"' i l ldow �creen. A. Graham . . . . . . . . . . . . . . . . . . . . . . . . . f;''li.B:U 
\," ire stretcher. B. C. Hancock . . . . . . . . . . . . . . . . . . .  , . .  6:*!'().')1 
Wrench . M. O. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'l7.9'J1 
Yoke, neck, \V . H. Bay ley . . . . . . . . . . . . . . . . . . . . . . . . . . 637.tlli 

DESIGNS. 
Atomizer, \V. C. J.)owney . . .  , . . . . . . . . . . . . . . . . . . . . . .  31,892 
Beil llon!,. E. D. Hockwei l . . . . . . . . . . . .  31.8R8 
('lam p band. '1'. \V. (.;. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . :)],Sll.� 
Clntcb member, A. }t'. Sternberg . . . . . . . . . . . . . . . . . . . .  31.ts!li 
Color exhibiting card. J. K Pattoll, J r . . . . . . . . . . . . . .  :U ,HIO 
ltJlectromoror (,llSill�, .J. Post . . . . . . . . . . . . . . . . . . . . . :-n.8!1R 
Escutcheon. A. 1.. Heed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :U .Hl l  
J<�yeglass �uard . .\1. \V .  Kaufmanll . . . . . . . . . . . . . . .  31,88:{ 
�'an8, air detlector for electric, E. 'V. Brown. 

;1I,b1'-1, 31 ,000 
Fi l ter pre!.-\s pJate. H i llken & Turney . . . . . . . . . .  :n.890 
Fork. lom�e1l 1n!!, F . .\1 . Swartz . . . . .  . . . . . . . . .  :lI ,S9ii 

i�:!ri: ��:��: �: k�¥!:���� : : : · · · · : . . .  : : : : : : : : : :  ��:i� 
Garment supporter loop. G. 'K Adams. . .  . . . . . . .  :n .tH2 
����� rbe�rik
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. : : : : �Ut� 
Hat. N . ... . Conway. . . .  . . .  ' . . .  . .  . . . . . .  . . . . . . .  ;11,H.t5 
KnittIng machine cam . W. Shaffer. . . . . . .  . . . . . .  � :n.OO2 
I.am l' body. F. W. Hedgelund.. . . . . . . .  . . .  . X 1 ,ilf'; 
Nipple. lllJ rsing. C. \Y . :\leinecke . . . . . . . . .  .. ( _ . �I .�! Oven. H .  Afl ler . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  ,.,I • .  -IOil • •  1t •• �·, 
Pil low toP. H.. Astori ta . . . . .  . . . . . . . . . . . .  . :n.nf19 
�::�:.l��!�l:r�t� ��e�

l
ur�ey�r.'. 

Bur
.��(:�i:. :::: .. :: : : : .- :  /:l:� 

Shade hracket, wl lldow. J. B. G i l l  . .  . :n ,889 
Sboe, N. C. Robr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l1 ,!114 
�kirt and shoe protector. G. S. HenseL . . . . . . . . . . . . . :n,913 
Sll pportilla.!' leg. 'V. C. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . ;-)l .A93 
Ti]e. sewer. D. & . 1 .  D. George . . . . . . . . . . . . . . . . . . . . . . . .  a t .AAl 
'1'00] baJl. M. M .  Deem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l l .!()l 
Tug fastener, V • .ll.  Dixon . . . . . . . . .  � . . . . . . . . . . . . . . . . .  31.SU4 

TRADE MARKS. 
A]e, S. S. Pierce Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1,813 
gJ��h�l��,

d
c��:��i �:�:��l? ����e�dW��

l
l�n Mi't is : : �:� 

Coffee, B. W. Bhtu velt Company . . . . . . . . . . . . . . . . . . . .  3:..,814 
Earthenware. cbl l la , porcelain, and pariaH. P. 

Schelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,808 
Golf supply goons. certain ,  Crawford, MC(i regor&  

Canby Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�a.S2j' 
( .iroceries. certai l l  Bamed. \V . K. Sib]ey . . . . . . . . .  . ,  ;)3,S la 
Hair und scalp, preparat lOlls for t he, J . C. Ayer 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,820 
Leat.ber. chemical preparat ion tor the preserva. 

lion of, Semeline-Compagnie. Gesei lscbaft mit 
llescbrankter Huftung. . . . . . . . . . . . . . . . . . . . . . . .  :�a.SlS 

Liqueur made wirh cherries. L. Ji'remv. )i'i ls . . . . . . . . :m.�10 
LiQl1:0�s. malt, M. �. McDona]d .Bottliill! Company :la.812 
)leCllClJlu] preparatIOn for certaul named diseases. 

A. E. J .. arzelere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa.8:!:> 
Medicine for certain Hamed diseases. Yohll Chemi-

cal Company of Baltimore City . . . . . . . . . . . . .  . . . 33.82'2 
Medir;ine for certain named diseases. proprietary, 

�hcajab & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �:l.824 
Paper, certain named H. Lindenmeyr & �onR . . . . . ;)3.805 
Paper, certain sizing material used in manufactur. 

illJl, Hovey & Crumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a3.SHl 
Papers. certnin uamed. Dill & Co] l ins . . . . . . . . . . . . . . .  :l:1.H04 
Pills. tonic. Dad Chemical Companv . . . . . . . . . . . . . . .  ad.S26 
Plumbing fixtures, certain named. Kenney Cum. 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1,82!1 
Precious stones Hnd semiprecious stones. C. F. 
Pro��t��l� ��r�!R�I�r��·m·ed·.· C'.' M: ·Ai·kma:.i : : : : : : : : : :  �t�l� 
Remedies, catarrh . J;�. ']'aeschnpr . . . . . . . . . . . . . . . . . .  3:-),821 
Remedies in powdered form for certain numed 

dIseases, \, itapura Company . . . . .  . . . . . . . . . . . . .  :�3.&25 
Rubber footwear, certam Hamed, Monarch Hub-

ber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.S08 Sanitary sUPpI�es. certain named, C. M. Hobby . . . .  :la,S28 
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Spectacles alHl spectacle·temples, S. G. �larshutz . :1a.806 
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\Vagotls, Molme Plow Company . . . . . . . . . . . . . . . . . . . . . a:l.S:·n Whisky, Simms & Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,811 Wl Ile. SPUltS. hqueurR, aud olive oi l ,  A. &. J.  
Dubos .,'reres et Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i3,809 

Woolens I1IHt woolen dress goods. F. Almy & Co . . . 33,iHS 

LABELS . 
"' Egyptian \-Vater Nymphs," for Cigarettes, G. 

G rossas & Cowpauy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,212 
. . Natura] Early . June Peas," for canned goods, 

United States Printing Company . . . . . . . . . . . . . . . . . 7,222 
.. Natural Golden Wax Beaus," for canued goods, 

Umted States Printing Company . . . . . . . . . . . . . . . . 7,220 
.. Natural Lil.na.Beaus," for canned goods, United 

States PrlIltmfl Company . . . . . . . . . . . . . .  . . . . . . . . . .  7,2"21 
"' Natural StrinJlless Beaus," for canned io!:oods, 

Umted States Printing Company . . . . . . . . . . . . . . . .  7.223 
.. Natural S,,!cc!tasb," for canned goods, United 
. .  N�����) ���

l l
ife;I��P�·���·caillied g;,od�:-··Ul� iied .7,219 

. . O�rt
t
�:�i:til

i
�
t
l(:ec*tiis�rv.;,· 'for' 'wiiisk'y: 'i;'liited :,;:lS 

• • p:
l
�l: 6�g, Jf��I�rg��S���:ri·can .. ·i..ithograpbio 

7,214 
• • P��:rP'W�(iciinji " Rye ' Wilis'ky: j; . .  i;Ii-' . . w h'lSky' 7,21 1 

Ulllte� 'Vine and Trading Company . . . . . . . . . . . .  : 7,213 " PerfectIOn Brand Plum Pudding " for plum puddinJl, E. G. Stevenson . . . . . . . .  � . .  ' . . . . . . . . . . . . . .  7.217 
• • Rnachine," for insect powder. \". \V . Gardner 7 216 . . Yonng's \Vitch J�azel and A lmond Cream:' for';; 

, 
tOI let preparatIOn, J. F. young . . . . . . . . . . . . . . . . . . .  7.215 

PRIN 'rs. 
u losotn," for flour. Derby Mill and Elevator Com . 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184 

A pri n r�d copy of the speciHcation and drawin� of 
rs��Jda����ei�J3.
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}�� 10 cents. In orderinl{ please state the uame and number of th.e patep.t desired. and remit to Munn & Co . . 3tH Broaaway. New York. Special rates will be �iven where a large number of copies are deSired at one time. 

THE UNIVERSAL HATCHER AND BROODER.  
A scientiflc aud practical hatcher. Only self-r�ulaLing hot water machine 

in the market. Nothing to get out of order. It is complete and �uaranteed to 
work as represented. Awards and. First Pre�ium at New York �tate }'air. l898, 
and Hagerstown, Md., 1899. Send Six Cents J&r Illustrated Descriptive Cata!o{j W 

TilE E. W. AX DREWS INCUBATOR CO, Loek Box 11, ELMIRA, N. Y. 

FOR SALE 'l'wo Steam Engines bnilt by  The 
Watts Campbell Co., of Newark, N. J . 

F�ch eUJl;lne consists of 2 horizontal condensing Corliss 
Ell�ine� coupled to one shaft, with a vertical air pump 
driven from crank pin. 'l'be smaller engj.l1e hat! two 
28 m. cylinders, GO in t-itroke. Belt wheel is 25 ft. lila hy 
91 in . face. Gruss w2ight of engine is about 202,000 I bs. 
'l'be IHr�er f'ng ine has two .'l2 in. cyl in<1ers, 00 i l l . stroke. 
Belt wiled is 26 ft. diameter by 114 in. face. ( j l'O�S 
weight is about 2.J7,OW Ibs. 'l'hese engines afe to be 
taken out to make room for otbers Of greater power 
'I'hey can be seen in operation now, and. will pl'obdb]y 
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FO R SALE-One 20 borse powe,. horizontal, tubular 
boilm- with pumps, inspirator, heaters. etc . •  Rnd one 
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Automobile Burner fnr sale. Gasoline 4 h. p. 15" d,
ameter. sell regulating. $37 cash. Wilson BroB.,Easton,Pa. 

Territory on good patent J,'ight wanted, to sel l on com· 
mission. Give particulars. L. G. Dutton, Mankato. 
Minn. 

ELEOTRIOAL SUPPL IES ttr:s� %�:l
l 'J.f��!: 

!ltamp for cata. Bmford, 994 Wa8hington Boul., CEiCIlllO 

T U R B I N ES 117" Send COl' Circular "M." 
. 

S��!".ift�l�fKh�!; �. �!>A. 
M O D e" L I ..... c ATA L O G U � S C R E E 

&;.. S ;';; U N I O N  M O l) t L  W O R K S  
&. c.E.AR 'CD 1 9 l  C L A R K  C H I (' A G O  �� Acetylene Burners 'J CE MACIIINES�C'orliss Engines .... .Brewers' 

• I and Bottlers' Machinery. THE VIL'l'ER 
A new burner forSTEREOPTICONS. M�'G .  CO., 0'99 Clinton Street, Milwaukee, Wis. 

Highest c' P. posslhle. MODELS & E X P E R I M E N TA L W O R K . 

State Line Talc Co . , Chattanooga, Tenn . • Inventions de�eloped. Special Machinery. 
E. V. Ball lard, 106 Liberty St., New York. 

First Cost Only Cost. 
No Laundry Bills 
if you wear the 

WINDSOR 
Collars and Cuffs. 
A little Rnpolio or Soap 

will clean them without in
jurinJl the J{oods. Free i l lus
hated catalogue to any ad
dress. Trade !\.tark 
The "WINDSOR"  Goods 

• 'Vater rroof 
CoBars, Cuffs Shirt Fronts 

and Neckties. � We want agents everywhere. 
T H E  W I N DSOR CO LLAR & CUFF CO.,  W i ndsor, Co n n . 

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

Anyone selldinll a s l{et ch and �escri pt i()n may 
9uickly ascertain nul' (lpl11ion tree whether an 
IIlvention IS prubably ptltentable. Comnnlll if'll.-
��;�
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Parents taken t h rough MUlll I & Co. receive 
special notice. without cbarge. in the 

Sci¢ntific Jlm¢rican. 
A handsomely I l l ustrated weekly. IJar,rest cir
culatlOll 01' ally sciellt itic journal. Terms. $3 a 
year ; tour montbs. $1. Sold by aU newsdealers. 

MUNN & C O . 36 1  BrOadWay, N ew York 
Branch Office. fi25 F St .. ·Washington. D. C. 

D 'AMO U R  & L lTTlEDAlE MACH INE  CO. 
1 3 0  \N O R T H  S T  . .  N E. W Y O R K .  

Machinery, Tools. Patterns. Models. 

N O VElTIES & PATENTED ARTIOLES 
Manufactured by  Contract. Pnnching nies, SpeCial Ma
cbinery. E. Konigsiow & Bro., 181 8enecaSto,Cleveland,O. 

i�����1 1TYPE WHEELB. MODELl L EXPERIMENTAL WORK.lMALLftKttl"ERY 
}!OV_�_�!.!�!-�E.TC. "E.W 1'Dfl &TEI'UiIL waNI 100 "A_AU ! N.T. 

FOR STEREOPTIOONS AND SLIDES 
Moving Picture Muchmes ar.d FiJms, write W i l l i ams, 
BrowlI &: Earle. 920 Chestnut St., Philadelphia, Pa. 

WA N T E 0 A party to manufacture and sell 
a simple and u8eful attachment. 
to 8ewin:z MachInes. Address. 
P. O. Box 643, Baltimore, Md. 

£alcium £arbid� 
F O R E X P O R T . 

E . A. N E R ESH E M E R ,  
35 Nassau St. , N ew York City. 

Stock Sizes 14 to 22 foot. 
Safe. Reliable and fully guaranteed. 

Prices $ 1 6 0 and up.  Send for Catal ogue,  P I E R C E  E N G I N E  C O  . .  1 7 N .  1 7th Street, Racine.  Wls  

It  would be appallin,; to know 
in round numbers bow many 
millIons of young chicks die 
from differpnt cum�es known 
to so few o'Y the hundreds of 

._-_ ..... _ .. thousands of poultry raisers. 

TO ASS U R E  S U CC ESS 
and learn bow to  prevent t h e  b i g  losses 80 common i n  
poultry raisInf it i s  only necessary to own a copy of 

PractIcal Poultry Culture 
which will start you right and keep you right. Tells ev· 
erything the beginner should know, and aids the expe
rienced in a hundred ways. It consists of ISO pages of 

�!?���·!�!�e�����d����l���d
t
�; �Ni�a�:n����l: 

try authorities and editors of poultry publications. Don't 
be satisfied until you get it. It wil l both make and save 

1��h:dlligP�';e���:
n
�:.fis:ri�fi��ai�' th:O centl 

AGRICULTURAL EPITOMIST 
:Omgh!b�:�:.
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Poultl"J Raiser. Regular SUbscription pri ce, 60 cent .. 
Address EPITOM1ST PUB. CO .• I ndianapolis. I n d  . 

GR I N D I N G  M i llS FOR A L L  PU R POSES.  
versal Eccentric Mill. Address J�
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SON, �S Rodney Street, Brooklyn, N. Y. 

lru" 7 JEWELED 
adjusted, patent regulator, stem WllHl alld 

I:otelll set, genuine 
IIA TlONAL SPEOIAL 

mOVtment. laUles' or Gents' "Ize. 
lURRHTLIl 20 YEARS. 14K. 
Gold plate huntmg case, elegantly 
engra' .. ed. Fit fur a kmg. Nu better 
watch made. )h .. !>-t be seen to beap. 

SpeCIal Offer for next 60 
your full name and ad· 

Will send thIS watch 
priVilege to examine. If 

satisfactory pay agent'it.8o 
and express charges. ). guarantee 
nd beautiful cham and charm sent '('e wlth every watch. Write at 

once as thiS may not apI1ear �ain. NAT'L IlIFG. " IIlIPORTING CO., 
184 Dearborn St. , B 34-t , Chlll.go. UI 

, 
PA LlllER Stationary � and 'Marine Gasoline En

gines and Launches, Motor 
WSJilon Engines. Pump
ing EnJlines. 

_ . ar Send for catalojl. 
PA_LlllER BROS. , llIIANUS, CON N. 

Wanted 
Address of a man u fact u rer of a prac

tical mac h i ne for m aking elli pty gela

tin cap�ules.  Send cOlll lllUni cation s 

and drawi ngs t:l F. C. 8622, care of 

Rudolf M o�se, Berl i u ,  8, W . ,  German y 

EVERV BOY H I S  OWN TOY MAKER • 
'l'ehK how t,o make ai l kinds '1'oys. 

I ���8�in:�g
l
�rrcro':�g��s, C�Te��i!t� 

Telegl'aph8,'l'elepllOnes. Magic Lan
tern� • ..Eolian Harps, Hoats from a 
rowboat to a 8chooner ; also Kites, 
R������BO�S::rl'Ar����

s
p BJri'l, 

!llin�s, Stilts, Fisb'nll l'ackle,Rabbit .. 

1�r i�::�d�
'
��

P
�ia�::�h�t�y 

b�
t���'ii . IE.C._ -'I' -__ II' 

easi l,) make them. �:n handsome l l lus. 'l'his gl eat book 
by mail. IOc., 3 for 25c. C. DEPUY, Pub., Syracu�e. N. Y. 

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O T O R..5 

6 AC. K U S  WAT E. R  MOT R co N E.WA R K  N J. U 5 A 

$ 3 D S Send,s y.arod_ 

a ay ure andwewillshowyoa , how to make f3 adar Canadian_ parents  may now be obtamed by the In. ventors for any of tOe mvenHons named tn the fore. going 1ist� provided they are simple. at a cost of UO each. If com"hcated the cost will be a little more. �'or fu l l  i���ct6'l�:r "t��� :a��'i. &m�'&i� b�rg:f..r:ld. Ne
w I 

"' 3 1 0  First Premiums 
Awarded to the PRAIRIE STA TE INCUBATOR. Guarauteed to oper.t.o 
in any climate. Send for oatalogue. 

PlUlIUE 8T�TB.1NCVBA'J'OU. co. HOlDer Clt" ,,&. 

absolutely sure; W6 
furnish the work aDd '$each you frt.,>e ; you work 10 

'he locality where you live. Send us your address and we wiU 
explain the business fully ; remember we guarantee a clear pro-��v�t1.i1lNu;.rIJrtriINQr��B!�telY sllre'lfE,�t;O:.r:nMiCH. 

© 1899 SCIENTIFIC AMERICAN, INC.
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I I N D I S P E N  S A  B L E  

OR 
DAMAGE 

TO 
PROPERTY AND 

LOSS 'OI" UrB AND 

D Princelg Pleasure 
W i nton 

Motor 
Carr iage 

It is a splendid 
eq ui p a g e  as re- I P r i c e  $ 1 , 000. No A gent,�. [�a�;����:8�af�a�rici durable. and can be regulated at the wi l l  of the driver. 

who need not be experienced. Hydro-car\)on system. 
Costs less than � cent a mile. lir ll'"rite jor CataJO(1Hf, 
T H E  W I NT O N  M O T O R  C A R R I A G E  CO " C l ev e l a n d ,  O h i o  

Kodaks 
do a way with cumber

s o m e  p l a t e - h o l d e r s , 
heavy, fragile glass plates, 

and bothersome dark

slides. 

Just turn a Key-
All Kodaks use our light-proo f film cartridges 

(which weigh but ounces, where plates weigh 

pounds) and can be loaded in daylight, Seven 

styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

M A C H I N E S  FO R R O L L I N C  
SC R E W 

T H R E A D S .  
Any size u p  t o  1 "  diameter, ;{ 

Ion/! j1�our sizes of machine�. 
iT' Send Jor ('il'cul.a.r�. 

BLAKE & JOHNSON, 
P.  0, Box 7 ,  Waterb u ry ,  C o n n  

NE W ENGLAND 
WA TCHES. 

are for sale by 
A L L  d E VV E L E R S .  

a n d conl prise 
all s i z e s  and s t y l e s  
from t h e  1 o",' p r i c e d  nick e l  
t o  t h e  d a i n t y  j e weled a n d  e u a m e l e d  
desi � n s . for l adies' wear. 
Every watcb i s  tested t h o r o U llC b l y  
befo r e  l e a v i n g  t h e  fac tory, a n d  
e v e r y  w a t c b  i s  g u aran t e e d  for 
q u a l i t y  aud fai t h fu l ueMs nf it .. 
p erforluanee as a timekeeper.  

T H E  :SEW E '\' ta,A N D  WATCH CO.,  
W A T E R H C R Y. C O N N .  

_ _ _ S_e_n_d_!o_r_c_a_talog=-u_e_. 
____________________ __ 

Wa rm 
Extre m it ies, 

Wa r m  a l l  over. 
Warm, Strong, Durable. Handsome, are our $3 Large 

Gauntlet Black ��ur Gl 1 1ves,-by mail prepaid. 'l'be Bame 
remarks wi l l  apply to ( Jur D91lar-quarter genuine Mocha 
Kid g loves tn  all C01.01'8 for women, and nur Dol lar-half 
�eventy-tive and l'wo·dollar unlined and si l k-lined. 
Mocha and Reindeer -gloves for men. Ow' enlarged il lUstrated bOt)klet \ '  Glove Pointers ) ) 
may be had free by mentioning this paper. It wil l give 
yo� a lot of information about dress, drtving an.1 work 
g loves and mittens. ,.. 

in' Blapk Galloway and Frisian �'ur Coats and Robe� 
we are headquarters. Get our • .  Moth-Prol , f " booklet. 
Also coon, dug, wombat, RU88ian calf coatM. 
R�� �':t�°lr01�

r
J�r��

i
I'1�a��:�����lcg W�ci �g��r:i 

we are at borne ;  Get our cust om tan , . �"'o]der." 
The Crosby Fr is ian  Fur Co. , 1 1 6  M i l l  St., Rochester, N .  Y.  

Every man who g i ves care to h i s  apparel, irrespect ive of the size 
ot his wardrobe. w i l l  tinct the 

" PR A CT I C A L "  T R O U S E R S  H A N G E R  A N D  PR ESS 
an absolute ly indispensable deVICe. iT filaves time, patience and 
dotbing, oouh les the capacity of the e lothes·JH·ess amI render'" 
('1'/" i'Y (lal 'meil t  ,'<fllw'l f tdl} get-at-able. 

� Se n d  fu l' !) l l r  .I I'/:'(' boolr ( 100 pages) .  1t t el1� Ivhat O l'er ;-{,OOO 
'well-kil I l H ' i I  / 1 1 (' / 1  t hink of our device. whi<'h, since it was introduced 
�evpn .rear� ago IJ H� universal l y  l':Iatisfied t he  most exact ing . 

G U ARAN T E E  O F F E R  i - Y o u  m ay ret u r n  t h e  g o o d s  any  t i m e  I w i t h i n  6 0  days at o u r  e x p e n s e  if y o u  are not  c o m p l e t e l y  sat· 
i s fi e d ,  and we w i l l  i m m ed ia t e l y  ref u n d  the fu l l  p u rchase p r i c e  

���t����;)���I���J
t
l\������:�t��'���

a
J1fl'i'� ��;�i��;; ,;tl?:tl tl;�C;:l:c!'��� 

requirement'!. Sillg-Ie hallger�, 75c. Sing le rods, 25c. For $1 will send one trousers hang
er and one rod , prepa.id, and aftel'wani, when w!1nted, the balance of the $5 set for $4. 
P R A C T I C A L  N OV E L T Y  C O . , 4 3 0  W a l n u t  S t . ,  P H I LA D E L P H I A ,  PA 

OVER 25,000 I N  USE. 
EAS I L Y  P U T  O N ,  
A N D  R E L I A B L E .  

H A S  P R O V E D  P E R FE C T  
F U LLY G U ARAN T E E D  

('oastJng becomes so  safe and  ea�y you  do it 
every chanC'e you get. Your feet on the pedals 
giv('s perfect control of the wheel. l,ad ies ' skirts 
keep down when l'o'lsting-, You ean adjust it to 
any make of cyele. 

OUI' A c e t y l e n e  B i e y e{t> J . a m p  i s  superior in 
construct ion t o  any made .  

I1lHst'rated pampllll't (lil'in g  detailed in,10t'lHation 
reqardina BrakE' and Lamp, �ell t on aI/plication . 

ELM I RA B I C Y C L E  C O .  
Box X, ELI1I R A ,  N.  Y.  

S I All varieties at lOwest prlces. I�est Hailroad 
II:�
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8 S����· CH OS Rewing 1Iachines, Bicycles, Tools. etc. "'ave 
Money. Lists FrE'e. CH I CA G O  .... t A L E  Co., (,h ieagn. I l l .  

rrJ DN)lLALMUpl�AHl'l�!�{t��1 U!!rJ�t1\.( 'lH. S I O ES=IJ' S'A 
----- --- - ----

CHARTER Gaso l i ne Engi ne 
USEll A N Y  P L A C E  

BY A N Y O N E  
F O R  A N Y  P U R PO S E  

Stat i o ll n ries. Portables, 
Eng-ineM Rnd P U ln p s .  
Iilr' State your Power �eeds. 

ELECT R I C  B A N a U ET LA M P  
with beauti ful s i lk shade i s  the 1at� 
est novelty for thE' home. Can be 
carried around the bouse. No acids 
to  �pi11. Power comes from vry 
Batteries. A C h r i s t m a s  Pre
sent that would be appreciated. 
Price $3.50, silk shade, 50 ets. extra. 
'Ve make other styles. 

� Send for Catalogue and Prit'e� 
list 0/ Genera l  El('ctric Supplies. 

J. J O ,(ES & SON eo.,  
84 C o r t l a n d t  St . .  N e w  Y o rk . 

HOW TO MAKE AN ELECTRICAL 
FUrnace for Amateur ',.., [Jse.-'l'he: utilization of 1 1 0  volt 
plectric cir�uit� for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a l arg-e scale, and the fur
llar:le can be ID: lde by any amateur :who is versed in the 
use of tools. This article is contained in SCTF.NTn�IC 
�g�E���Ab� �iT���&;\����r��r�r!a��;;, :��
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or by any book,<\eller or newsdealer. 

A GUN WITH INTERCHANGEABLE PARTS 
The Colum bian iiiiiiiiTiiiiiiiiiiiiii1i1il 
A i r  R i fle  
Champion :ModeJ-bas a new feature in Air GUliS ,  
Al l  i ts parts are interchangeable at a post of a few cents . It i s  
simple in i t s  workin,!r, strong in  make, accurate III e1fect, and 
durable in use. Added to which, it is extreme ly low price.d .  Order for 
Holidays. Each gun ill neat box with d i rections. Prices : Enameled Frame, 
Nickel Barrel, $2.00 ; Full Nickel, $�. '15. Boxed and sent bv express, 
W M ,  G, S M I T H  & CO " P r o p r i e t o r s  and M a n ufact u re r s .  1 4 2 1  N 2 1  st S t reet , 

H I G H  G R A D E  

Wh ic h  fi res 1 , 0 0 0  shots  
w i t h o u t  r e l o ad i n g , 

Buffing and Po l ish ing Wheels 
for  m a n ufact u re r s  of Hardwa r e ,  Bicyc l e s ,  Brass,  Stoves,  
S i lverware, Jewelers a n d  P l a t i n g  T rades a n d  o t h e r s ,  

D I V I N E  B R O S .  C O . ,  92 O ne ida St . ,  Ut i ca,  N . \' .  

ELEC-T-R I CAl S C I E N T I F I C  
N O V E L  T I ES  

Railwa ys,  Motors , 
Locomotives , Dy namos , Boats , 

Automobiles; 
Oas Engines , etc. 

(b¢ EdiSOn £0n�trt 
PbOnOgrapb 

Mr, Edison has 

perfected the 
Phonograph . 

" P T R A D E  M A R K  D " 
E C A M O I 

A L U M I N U M  PA I N T . 
Latest application of A l uminum. Looks l ike Frosted 

�ilver. Washable, Untarnishable, 'VaT er, Oil and 
Weatherproof. Durable. }�asi l y  Appl ied. Bieycles, 
Yachts, Radiators, Pipe�, Metal Work, Maeb incry, Dy� 
namos, Motors. ·Appara.tu�, A rc Lamps, Socketfil, Brack
ers, Cars, Stations, General Decoration, etc, Rample 
bottle, by mail. for 25 cents. 
T H E  A M E R I CA N  P E G A M O I D  C O . ,  3 3 9  B'way, New Y o r k .  

. . . .  THE. .. . 

SMITH & WESSON 
REVOLVER 

d"monstrates its superiority in com petition 
with all other makes. 

Officer G E O R G E  H U T C H I N S O N  wins the 
Gold Medal awarded by Chicago Police 
Department, for excellence in marksman
ship, with his SMITH & WESSON. 

Catalogue of latest mQ{JelR upon applicat ion. 
S M IT H  & W E S SO N , 

1 4  STOC K B R I D G E  ST. , S P R I N G F I E L D ,  M A SS. 

Reisch's Foot Power 
E M E RY W H E E L  

K N I F E  S H A R P E N E R  a n d  T O O L  G R I N D E R  

2,000 revolutions or 8,500 feet per minute. 
:\ bandy machi l le for B 1CyC'le Repair 
� h O P8, .Maehine �h()p�, 'Mil l s ,  Factories. 
etc. Height of machine, :1 feet j size of  

emery wheel, oxl in . 
Machine sent 011  approval to respoll 

sible parties. 
� Se"iut Jor Circular and Prices. 

B U FFALO E M E R Y  W H E E L  C O . ,  
N o .  1 0  Lock S t "  Buffa l o ,  N . Y .  

The Fract i on  of a Ha i r 's B readth 
implies the most minute RCCU-

Safe, Practical, 
Durable. T h i s  racy and it applies particularly 

It perfedly is  th e 1 �g6��; �0��t�i���1�
e
��

s 
.. 1��� FROM $ 3 . 50 U P . 

Most amusing and inst rue
tive artic les eyer lllvented. 

Large numbers sold all over 
the world. 

Send for Catalogue B. 

Carl isle &, Finch Co , S i xth St " C i n c i n nati ,  O .  

Where's That Tool ? 
No need to ask if your tools are all 

laid out in order on one of our famous 11 __ 11111 
PORTABLE TOOL RACKS.  Iii 

They are on castors, h ave two to _ten 
trays, and can be easily pushed wbere 
7o�g\;�'1' i�i�h�d

O
����Yt�g�

d
rr�Ii��\l��! a-"","""��" 

ample space and are IndIspensable III 
tbe up t o-date machine shop. W" Bookle t  Prf'e. 

New B r i t a i n M ach i n e  C o . , N e w  B r i t a i n ,  C o n n . ,  U .  S, A .  

)j'or Planing Mi l ls, Carpenters, 
Builders, Furniture, Chair, Vehicle. 
Wheel and SjJoke :\lakers, etc. 

rJr Correl<]lowlence ,"'iQUcit-ed. 
Illustrated �112-page Catalogue free 
to manufacturers �and foremen. 

T H E  E C A N  C O .  3 2 7  to 3 4 7  W e st F r o n t  St reet , 
C I N C I N N A T I ,  O H IO.  

reprodt1ee� I n .s Ll iLI '"  1 _ Preci sion J� a t h e .  Bed, 4 0  tbe h uman I 1 � .� mches l ong, of tine grade cast VOlef', J l':-;T ment. ��� I ron, mIlled and 8('rape finish, A :-;  L() [" o,  8-111Ch loiwmg, 22 mcb between jusr as * * I cent el"  P lalll turnmg and endless otber operatlOns clear, just may be performed WIth th l� tool . Evel Y part bUIlt to as sweet . l ast aud .!!uulatlteed. :'\lauufactmed by 
b/lil l�I�g�I��t3s

sa���i���e:�t�n�t��lC u'!��h 
w�i\ieEtgll��� I FA N E U�

_
� WAT C H T O O L C O . ,  B r i g h t o n ,  Boston , M a s s . 

Coneert RecordR, i t s  r€'produciion is free from all IllE'· I ------- - ------ --- ' 
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toriuIll. It is smooth and l?road enougb tOI' the parlor. The , highest type "f talking machine ever befDre pro- E lectric C igar L ighter  dU(�('d bears n o  comparison with t h e  �l1ison Concert 
Phonograph. , 'rhe price is $ 1 00. 

�ix .other I':Ityles of Phonographs. inelucting the � d i .  
son C;em, p r i c e  S'1.aO. 
t:h¢ Edison Phonograph £ompanv, 

Race Street & Arcad e ,  C i nci n nat i ,  0 "  U. S ,  A 

.......................... �� : T H I C K N E S S  G A U G E .  : • 22 leaves var:ring in thiCkness by • 
� thousandths, trum .004 to .025. � � Thickness marked on each leaf, .' • ���f:

s
o��� 

b
C�:�i� • • nation with one an- .. � other. Price $1.20. � � nr Ca/aloQue of Fin, TOO, 1JJ free. • � THE L. S. STARRETT CO. ' . • Box 13, _\ tbol, !lIass., U. S. A .  • •••••••••••••••••••••••••••• 

Invaluable for hotels, private 
dwel l i lWs, faeiorie8 , etc., etc. If 
not on sale uy_ your dealer write 
us for catalogue and price list. 

STAN L E Y  & PATT E R S O N ,  
Gen'l Elec. Equipment Supplies, 

30-32 Frankfort Rt., �EW Y OHK. 

Economy Drilling Compound 
S u p e r i o r  t o  O i l  o r  o t h e r  L u b r icants .  

:Keeps '1'ools Cool and Sharp, Produces ::O;mooth 'Vork and J1'ine Fini�h, is ('lt�an and Does :\lot !{lI�t or H um. Adopted by G, R 
!?f�6i��I;.�:��l

t 
B�I�/!�'�),a7��'a

a
�b� , l i��?i�la�:!i�-8c. a lb. Freight prepaid. Sent on approval: 

T H E  WH ITE & BAG LEY C O M PA N Y ,  
W O R C E Si E R ;  M A SS. , U .  S .  A • 

VEEDER RATCHET COUNTER IGNITION OF GAS or GASOLINE 
ENGINES 

$ 1 .  This counter is of tlle same size as our regular cyclometer for bieycle8, which it 
close1� I'espmble�. - The differential gearing used i ll . the ·cyclometers i s  replaced 
by an l ll terlla l  ratchet mechanisID , a�ld on the outer end of the lllaiTI s haft, in plaee of the "!tal�wheel , i �  clamped a small operating l ever, the arrangement being RtH'h t h ut e,lctl complete os_cjJ1ation of the lever moves the right hann iIldex ring 
r�:-�l��e���r�·�-J6:.�Y!�1�
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��� can the l'\,co['(1 .be t�mper,ed .with except by- taking the machine apart, The .��""��I.I t;ounter wl l l  re.l!lster 1''' to 9H;999,- wben the next stroke will set all the figures to �� __ �� zero really fot' repea1{lllg, but tbev C'annot be set to zero from any mtermel1 iate' 

== p, into Tbey are dur,able Ulld 8tron
� 

and can be run at a higb speed without skip-
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T )-C'E V E E D E R  M·F G .  c o . 
Makers of Countin� Machines. Cyclometers for ,Bicycies;can'Hlne Casting •. H A R T F OR D ,  CON:S . . V. �. A .  

J ESSO P'S ST E E LTHB\��TR: 
FOR TOO L S. S AW S  E TC. W!!! J E S_SOP '" S O N S  L! 2  91 JOHN ST. N E W  YORK-
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