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HOW LONG MUST WE SUFFER 1 OUR ENGINEERING 
DEPARTMENT AT PRESENT THE CREATURE OF 
PARTY POLITICS. 

Every evening between half past five and half past 
six Q'clock the Brooklyn Bridge on the Manhattan side 
of the East River presents a scene which mere words 
describe but feebly. In that brief hour, tens of thou
sands of men and women who live in Brooklyn and 
work in New York city pour out of the downtown 
office buildings, rush fo r the trolley and elevated cars 
that circle in cramped loops around the Manhattan 
terminal, and l iterally fight for a place to sit, often 
for a place to stand. Men and women struggle in this 
throng, so utterly regardless of the common courtesies 
of life, that even injuries are sustained by those who 
are least able to wage this evening strife. Long ago 
the conditions became so shocking that policemen were 
stationed at the tracks to preserve something like or
der, and to restrain the over-energetic from worming 
themselves through the car windows in an ambitious 
attempt to outdo those who fought their way through 
the end gates. 

This state of affairs has prevailed for years. Finally, 
the cry for better transportation facilities aroused even 
the sluggish municipal officials, and induced them to 
divert their attention for a time from the less onerous 
exigencies of politics to the city's immediate needs. 
Sevocal bridges were authorized. One of these, the Wil
liamsburg Bridge, is completed. For the time being it 
is of little or no value in relieving the congestion in 
City Hall Park, because the railway companies have 
not as yet laid the tracks for which ample roadways 
have been reserved. Two bridges are still in course of 
construction. When they will be completed, no one 
can foretell. 

With thousands of Brooklyn residents clamoring for 
better means of reaching their homes, one would sup
pose that the municipality would make a determined ef
fort to meet the situation. Officials to whom the con
struction and care of bridges are intrusted have not 
beQJ!l idle; but their activity has been expended very 
largely in drawing plans for imposing structures, in 
di£carding them, and in providing others to take the 
place of those discarded. The Bridge Department of 
one administration seems to exert its utmost endeavors 
to undo the work of previous office holders, and to sub
stitute its own ideas of what the city wants, regard
less of the disgraceful scenes that occur daily before 
their very eyes at the Brooklyn Bridge. What may be 
regarded as a typical instance of the delays by which 
the patience o f  New Yorkers has been taxed for years is 
offered by the history of the Manhattan Bridge-a his
tory which is anything but diverting, and in which 
politics, personal spite, useless engineering debates 
have played their part. 

We first heard of the Manhattan Bridge about six 
years ago. On November 30, 1898,  resolutions were 
passed by the Board of Aldermen, authorizing the 
preparation of plans for the structure. That was 
the first step. An ordinary business man would be 
justified in assuming t h at these plans were adopted 
after reasonable consideration, and that the necessary 
money was appropriated without unnecessary delay 
to carry them into effect. Unfortunately, however, 
New York city is administered on political, and not 
business principles. It was not until January 1. 1900, 
that the construction of the bridge was authorized. 
For some inexpl icable reason the aldermen saw fit 
to appropriate, not a lump sum for the building of 
the structure, but to set apart a small amount for 
the construction of certain parts-an amount which 
the engineers in the Department of Bridges considered 
absurdly inadequate. even for the particular purpose 
fer which it was intended. 
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This method of procedure was not without its ef
fect on the Department of Bridges. In the summer 
of 1899 following the resolution authorizing the pre
parat ion of drawings, the draft ing force of the De
partment began its work. In the summer of 1900 
plans for one tower and its foundation had been com
pleted, and the drawings for the other parts had 
been developed to a degree rendered necessary in pre
paring the tower plans. In the inscrutable wisdom o f  
the Board of Aldermen, only money enough for the 
building of a single tower had been appropriated at 
first. That money not be ing immediately available, 
the contract for the single tower in quest ion was not 
let until the spring o f  1901. 

Three years had elapsed, and not a spadeful of 
earth had been turned. 

Meanwhile the drawings for the Manhattan tower 
had been prepared. In printed form they were ready 
for bidding contractors by January 1, 1902. Then 
came a turn in the tide of political affairs. When the 
Reform administration came into power, every Tam
many man was swept out of office. The Commissioner
ship of Bridges was wisely intrusted to an eminent 
engineer of international reputation, undoubtedly to 
the Department's benefit. The new incumbent ob
jected to the plans of the Manhattan Bridge, because 
he considered the structure which they represented en
tirely inadequate. New plans were prepared. For the 
wire cable suspension bridge that had been proposed, he 
substituted an eye-bar cable structure. The newly
proposed plans, however, aroused such a storm of 
criticism that the mayor of the city deemed it ad
visable to submit them to a board of experts for ap
proval. That board, composed of men who stand in 
the front rank of their profession, gave their unquali
fied approval to the eye-bar design. After this delay, 
the substituted plans for the bridge were completed in 
a general way by the summer of 1903 , and duly ap
proved by the Municipal Art Commission. 

Five years had elapsed. The foundations of the tow
ers loomed up on the shores of the East River-all that 
had been done. 

The elections o f  1903 brought defeat to the Reform 
administration. Following the usual American prac
tice, the change of administration again resulted in 
turning out the department engineers. A new Com
missioner and a new engineering force began the 
administration of the Department of Bridges. Eye
bar cable designs, which had cost so much time and 
trouble to prepare, and over which so much ink had 
been spilled in alternate disparagement and approval, 
were thrown aside. The old wire cable design was 
dug up; its architectural faults were remedied so far 
as possible; the whole entailing an expenditure of 
$75,000 to $100 ,000 in the preparation o f  new dra w
ings and loss of time that cannot be measured in 
money. 

Six years have passed; and still, all that the city 
can show in actual work completed is the foundations 
on the shores of the East River. 

Those who know something of the leisurely deliv
ery of the wire cable used in the construction of the 
Will iamsburg Bridge, place the date of completion o f  
t h e  Manhattan bridge at 1 909. Meanwhile t h e  Wil
liamsburg Bridge is still trackless; and crowds still 
struggle for a chance to ride home across the old 
Brooklyn Bridge every night. 

Where is this hopelessly unbusinesslike and im
practical method of constructing the engineering 
works o f  a large city to bring us? How long will it 
take to build the Manhattan Bridge, if each new 
Commissioner is to discard his predecessor's plans 
and substitute others for them? If it has taken six 
years to build the tower foundations, how long will 
it take to build a whole bridge? 

One conclusion must inevitably be drawn from the 
history o f  the unfortunate Manhattan Bridge, and 
that lesson is this: Municipal engineering should be 
free from every political influence. Is it advisable to 
change the engineering force o f  the Department of 
Bridges with each election? No well-conducted manu· 
facturing company would dream of placing the man
agement of its affairs every two years in the hands of 
a new man, just after the old had succeeded in mas
tering the intricacies of his business, and become o f  
some value to his employers. And y e t  this is t h e  very 
proceeding which is adopted not only in the Depart
ment of Bridges of New York city, but in every other 
department. We tear up our streets to lay sewers, and, 
having laid them, fill up the trenches and carefully re
pave the streets. Two weeks later excavations are be
gun in the same streets, for the purpose of laying gas 
pipes or electric wires, all to the great public in
convenience. A permanent engineering force in charge 
of those municipal departments which require the ex
ercise of engineering judgment is certainly a crying 
need o f  New York city, an engineering force so per
manent in its nature that its plans are not likely to 
be overthrown with each election, so well selected in 
its personnel that the interests of the city will be 
conserved with the same care that marks the manage
ment of a well-conducted manufacturing corporation. 
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CORROSION OF STEAM BOILERS. 

In a paper recently published in a German contemp
orary (Stahl und Eisen) Mr. L. Vogt takes excep
tion to the current practice of judging the availability 
of boiler-feed water exclusively according to its 
hardness, i. e., its percentage in substances susceptible 
of forming scale. According to him, the remaining 
components of the water should also be ascertained, 
as these give rise to repairs much more f requently than 
the former and even directly result in explosions. 
This problem is the more important as cleaning the 
water will in many cases produce strong corrosion, 
when, relying on the efficiency of the cleaning, the 
boilers are kept in operation for too long a period. In 
most cases, the prevailing substances forming scales, 
namely, sulphates and bicarbonate, are precipitated by 
means of soda and lime water, sodium sulphate be
ing dissolved and pumped into the boiler along with 
the cleaned water. After the water has been vaporiz
ed, the sodium sulphate will remain undissolved i n  
the boiler water. N o w  a s  with continued cleaning 
the concentration of the sodium sulphate is increased 
up to rather higher figures, this salt will finally exert 
corrosive effects on the boiler wall. The various 
nitrates and chlorides always present in boiler-water 
will, especially in .the presence of. air, be even much 
more noxious. Of all these substances, magnesium 
chloride seems to be the most noxious, barium and 
sodium chloride coming next. 

In order to obviate the destructive effects of such 
substances as do not form scales, the author suggests 
maintaining their concentration below the limit at 
which they attain the property of attacking iron. It 
should, however, be borne in mind in this connection 
that a thorough intermixing of the water does not 
take place except in boilers with very active water 
circulation, whereas in many other cases the 
average concentration found by calculation is not im
mediately available for deciding the question at issue, 
which depends, on the contrary, on the maximum 
value of concentration, as obtaining at the point of 
strongest vaporization, i. e., in the neighborhood of the 
heat source. The author thinks soft water containing 
a not immaterial percentage of salt remaining in solu
tion, to be more dangerous in this respect than a water 
otherwise equivalent but containing a higher percent
age of scale formers, sheet iron being the more easily 
destroyed as its surface is of higher metallic purity. 
As regards the question as to whether cast iron or 
wrought iron offers less resistance to corrosion, Mr. 
Vogt thinks cast iron not to be less advantageous than 
wrought, corrosion being most l ikely due not to the 
material of the boiler but to the quality of the boiler 
water. 

In testing a specimen of water, the minimum 
amount should be 3 quarts, so as to allow of a good 
quantitative analysis being made together with a check
ing analysis. Should it be necessary to use inferior 
water, parts of the contents o f  the boiler would have 
to be blown out every week and the boiler emptied out 
every 6 or 8 weeks, rinsfld. and filled with fresh water. 
In the case of soda be ing not objectionable, owing to 

manufacturi ng reasons, a daily addition of soda of 
sufficient strength to give a slight alkali reaction would 
be advisable. 

• • • 
NEW METHOD OF GOLD EXTRACTION FROM :PYRITES 

USED IN ITALY, 
The process of gold extraction which has been put 

in practice in Italy by the Belgian chemist Body is 
awal,ening great interest among metallurgists. A few 
years ago the English geologist Morse and others ob
served that wherever there were placers of free gold 
there was also to be found in the neighborhood a 
source of combined gold in a volcanic matrix which 
was much richer in the metal. This theory has just 
been confirmed in a striking manner by M. Body. The 
process which he is now using in Italy is in reality 
only the geological synthesis of the formation of al
luvia, and confirms the theory which attributes the for
mation of the placers to volcanic action. 

The process is based, not upon the elimination of 
sulphur, but upon its addition; although this seems 
in contradiction to the present ill etallurgical pro
cesses, the result is said to be remarkable, and the 
output o f  gold obtained in this way greatly exceeds 
that which is given by the usual processes. The 
method is founded on the polysulphuration which is 
obtained by chemically disaggregating the mixture by 
means of special salts, under the influence of a tem
perature which does not exceed a cherry red. The 
process is of a relatively short duration. The disaggre
gating action removes the gold from its most stable 
compounds. At the Piedmont works, where the pro
cess is now employed, it costs only $2 or $3 to treat a 
ton of ore. It should be remarked that the new pro
cess is not an extraction o f  the gOld, properly speaking, 
but a process of transforming the pyrites. which is so 
difficult to treat, into a product which can be worked in 
the ordi nary way. As gold-bearing pyrites exists in 
great quantities in nature, the new process is likely 
to prove of great value. 
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BORAX, AND FOOD. 
Dr. Wiley's elaborate investigations on the intluenee 

of boric acid and borax on digestion and health will 
shortly be published by the Department of Agriculture. 
We are enabled to present the following preliminary 
account of results obtained: 

These investigations were commenced in the autumn 
ot 1 902. Prior to their beginning, a careful study 
of similar work done in this and other countries was 
undertaken and some of the laboratories where this 
work had been carried on, notably the laboratory of 
the Imperial Board of Health of Germany, at Char
lottenburg, were visited and the method of experi
menting investigated. The plan finally decided upon 
was to secure the voluntary services of a number 
ot young men who would try the effect of the added 
substances upon their digestion and health, to make 
the necessary observations, and to submit themselves 
to the rigid analytical control which such a series 
of investigations required. 

The number finally selected for experiment was 1 2, 
as this was found to be about the maximum number 
which could be cared for with the analytical and 
culinary facilities afforded by the Bureau of Chem
istry. A kitchen and a dining room were fitted up 
in the basement of the Bureau and in December, 1 902, 
the actual experimental work'began, and it continued 
in the case of boric acid and borax until July I, 1 903. 
The work was so divided that no one of the young 
men under observation was required to submit him
£elf to the rigid control necessary to the conduct of 
the work more than one·half of the time. The men 
Eelected were taken partly from the force of the Bu
reau of Chemistry and the rest from other Divisions 
and Bureaus of the Department of Agriculture. Each 
one was required to subscribe to a pledge to obey all 
the rules and regulations prescribed, and to abstain 
from all food and drink during the period of observa
tion save that which was given him in the course of 
the experiment. Careful medical inspection of each 
of the members of the experimental class was secured, 
both directly and by collaboration with the Public 
Health and Marine Hospital Service. The details of 
the work, both analytical and medical, are found in 
full in the bulletin above mentioned, which is now in 
press. 

A summary of the results of the investigations, omit
ting all technical and analytical detail, is as follows: 

(1 ) Both boric acid and borax, when mixed with 
the food, are excreted from the body chiefly through 
the kidneys, about 80 per cent of the total amount ex
hibited being recovered in the urine. The rest of 
these bodies is excreted chiefly through the skin with 
the perspiration. Only traces of them are excreted 
in the feces. These facts show that these bodies are 
almost if not quite all absorbed into the circulation 
from the intestinal canal. 

( 2 )  When borax or boric acid is administered in the 
food it appears in traces in the urine in a very short 
time, but if equal quantities of this preservative be 
administered daily the maximum quantity excreted in 
the urine does not appear until about the third day. 
After that if the same quantities be continued equi
valpnt quantities are excreted from day to day. These 
facts show that there is not any great .tendency to the 
accumulation of these bodies in the system beyond 
what would be given over a period of aboti,t three days, 
and even the whole of this is not found in the body 
at once, as small portions of it, gradually increasing 
in quantity, begin almost immediately to be excreted 
after exhibition. 

( 3 )  The most convenient method of administering 
this preservative is by inclosing it in capsules. When 
mixed directly with the food it tends to give the per
son eating it a dislike for the food in which the borax 
is found, due largely to the mental attitude rather 
than to a bad taste or flavor. 

( 4 )  When boric acid or borax equivalent thereto, in 
small quantities not exceeding a half grain per day, 
is given in the food, no notable effects are immediately 
produced. If, however, these small doses be continued 
for a long while, as for instance in one case 50 days, 
there are occasional periods of loss of appetite, bad 
feeling, fullness in the head, and distress in the 
stomach. These symptoms, however, are not developed 
in every person within the time covered by the experi
ment, for some are far more sensitive to the action of 
these bodies in small quantities than others. There is 
no tendency in such cases to the establishment of 
diarrhcea or of diuresis, though there is a slight ten
dency to increase to a very small extent the amount 
of water in the feces. There is, however, no measur
able tendency to increase the volume of the urine. 

( 5 )  When boric acid, or borax in equivalent quanti
ties, is given in larger and increasing doses, there is 
a tendency to the somewhat rapid development in a 
more accentuated form of the symptoms above de
scribed. The most common symptom developed is a 
persistent headache, a sense of fullness in the head, 
with a clouding to a slight extent of the mental pro
cesses. When the doses are increased to 3 grammes a 
day these symptoms are established in a majority of 
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the cases (lIit, nul i tl uvul'y cast'. They am alsu SUlllO
times attended by a very distinct feeling of nausea 
and occasionally by vomiting, though ( he laUer act is 
rarely established. There is a general feeling of 
discomfort, however, in almost. every case, but the 
quantities required to establ ish these sYlllptoms vary 
greatly with different individuals. In some cases very 
large quantities may be taken without the establish
ment of marked symptoms, while in other cases from 
1 to 2 grammes per day serve to produce in a short 
time feelings of discomfort and distress. 

( 6 )  The speCific action of the boric acid and the 
borax upon the digestive processes is not very well 
marked. There is but little apparent disturbance in 
the process of digestion or assimilation. But there is 
a slight tendency to decrease the proportions of the 
food which are digested and assimilated, and thus to 
cause the excretion of larger quantities of undigested 
materials in the feces. This action, though it may 
be traced definitely when large numbers are submitted 
to experiment, is not of a character to cause any very 
serious consequences. It is, moreover, not marked 
enough to warrant the statement that the administra
tion of these bodies in small quantities causes a dis
tinctly unfavorable effect upon the processes of diges
tion and assimilation, except when its use is long 
continued. 

(7 ) The effect of the administration of borax upon 
the weight of the body is very well marker!. As its 
continued exhibition decreases the desire for food, in
terferes somewhat with the digestion of the food in 
the alimentary canal, and produces, in certain cases, 
persistent headache, bad feeling, and discomfort in the 
region of the stomach, its final effect in diminishing 
the weight of the body is not doubtful. The compila
tion of the weights of the body obtained during the 
whole period of the observations shows a slight ten
dency to diminish the weight of the body during the 
administration of the preservative. This tendency 
becomes so well fixed that it is not entirely eliminated 
for several days after the administration of the preser
vative ceases. In the after periods extending in some 
cases for ten days, and during which time the subject 
was kept under observation after the administration 
of the preservative ceased, there was not a uniform nor 
even a general recovery of the original wpisht and of 
the original condition. Any effects produced by the 
administration of the borax do not extend to any 
considerable period of time, and apparen 11 y no per
manent injury to any one of those experimented upon 
is produced. 

( 8 )  No conclusions were reached in regard to small
er quantities than half a gramme per day of the pre
servative, and therefore, any statements in regard 
to the administration of smaller quantities mnst be 
based largely upon the results obtained with the quan
tities actually employed. It is n;asonaLlre to infer 
that bodies of this kind not natural to nor necessary 
in foods which exert a marked injurious effect, when 
used in large quantities for short periods of time, 
would have a tendency to produce an injurious effect 
when used in small quantities for a long time. The 
general course of reasoning, therefore, would seem to 
indicate that it is not advisable to use borax in those 
articles of food intended for common and continuous 
use. 'When placed in food products which are used oc
casionally and in small quantities it seems only right, 
in view of the above summary of facts, to require that 
the quantity and character of the preservative, that 
is, whether borax or boric acid, be plainly marked so 
that the consumer may understand the nature of the 
food he is eating. 

( 9 )  The use of borax or boric acid as an external 
application to cured meats to IlreseJ've them in a proper 
condition during shipment to foreign countries when 
the use of such preservatives is not prohibited in such 
countries and when it is especially asked by the pur
chasers that they may be used, is a question which 
is not to be decided upon the data which have been 
obtained. Inasmuch as it is evident that in cured 
meats the processes of absorption and diffusion will 
be very much restricted, it is evident thai. unless the 
shipment of the product in question extends over a long 
period of time there could be no very great penetration 
of the preservatives to the interior of the package. The 
quantity of borax thus introduced inlo the food pro
duct would be minimal and the desirability or unde
sirability of its presence would be a question which 
should be left solely to the decision of the authorities 
in the countries to which the product is sent. 

(10 )  The convincing justification of the use of boric 
acid and borax for domestic food products must lie in 
the possibility of proof on the part of those using them 
that the food products in question if not preserved in 
this manner would develop qualities far more injurious 
to health than the preservatives themselves. 

(11 ) While many of the individual data obtained 
are contradictory, the general results of the investi
gation secured by combining into single expressions 
all the data relating to each particular problem studied 
show in a convincing way that even in doses not ex
ceeding half a gramme (772, grains) a day boric acid 

39 
allll hor-ax (xluivalent therclu aro prejudic.ial when 
consumed for a long time. It is undoubtedly true 
that no patent effects may be produced in persons of 
good health by the occasional use of preservatives of 
this kind in small quantities, but the young, the de
bilitated, and the sick must not be forgotten, and the 
safe rule to follow is to exclude these preservatives 
from foods for general consumption. 

• • • 

SCIENCE NOTES. 

An interesting discovery of old Roman and Anglo
Saxon relics has been made in the course of some etC
cavations in a field at Mitcham, a southwestern suburb 
of London. Seven skeletons in a group accompanied 
by several spearheads were at first unearthed. A little 
later this discovery was followed by the finding of three 
more skeletons, all in an excellent state of preservation. 
In every case, the skeleton was lying on its back with 
the feet toward the east, and in separate graves made 
in the gravel. Remnants of old-fashioned armor, some 
spurs, and a two-edged broadsword were found near 
the remains. Several three-inch lengths of brass or 
bronze rod, with eyelets at the head, and portions of 
an old handsomely carved glazed vase were found on 
the chest of one of the skeletons. Another skeleton had 
a spearhead to the left of the slmll, with a buckle and 
knife or dagger at the waist. The skeletons and 
relics of the implements have been carefully examined 
by archeologists, and their investigations incline to the 
theory that the bodies were buried about the year A. D. 
400. As a matter of fact, there exists records of a bat
tle having been fought near Mitcham about this period. 
The researches are to be continued carefully under the 
supervision of scientists and antiquarians, and it is 
anticipated that many more interesting linkS with the 
past will be discovered. 

It has been observed that oysters grow much more 
slowly on some beds than on others-that in certain 
places they fail to faHen. These places were usually 
on overcrowded beds, and sometimes good results could 
be secured by transplanting or thinning out. Quali
tative and quantitative "tudy of the diatoms (which 
constitute the food of oysters ) on beds where the oyst
ers fatten well, and on other beds where they fatten 
poorly, showed that the number of diatoms per liter 
of water was very much greater in 1he former than in 
the latter. It was therefore believed that if the sup
ply of diatoms could be increased on the nnpro(1uctive 
beds the oysters on them would grow and fatten. Ex
periments along these lines were recently inaugurated 
at Lynnhaven, Va., under the immediate direction of 
Dr. H. F. Moore, of the Bureau of Fisheries. A small 
cove was selected where the bottom and the salinity 
of the water were favorable, but where diatoms were 
scarce. Commercial fertilizers of certain kinds were 
used to furnish food for the diatoms, and it was very 
soon found that the latter greatly increased in abund
ance, and lean oysters transferred to this cove fatten
ed rapidly. Details of the process need not be given 
here, but it is believed that the experiments will demo 
on strate the entire practicability of the artificial feed
ing and fattening of oysters on a commercial basis.
National Geographic Magazine. 

Some time before the ashes and lava of Vesuvius in 
79 A. D. covered up Herculaneum and Pompeii, a 
municipal election was held in the latter city. Mr. 
Joseph Offord read a paper before the SOCiety for the 
Encouragement of the Fine Arts concerning this elec
tion, about which nothing would have been known 
but for the terrible eruption, which from 79 to 1755 
buried the municipium and its electors alil{e in a lava 
tomb. Mr. Offord showed that many of the inscrip
tions uncovered on the walls of the city relate to elec
tions and claims of candidates, much in the same way 
as do the placards posted in our streets to-day. Some 
were rudely inscribed, others set forth with artistic 
embellishment, and one, at least, contained a top
ical verse written by some minor poet, and painted 
in red. Like our candidates, those in Pompeii were run 
by their supporters, who represented various trades and 
interests. The wood-cutters, fishers, perfumers, dyers, 
barbers, and the like had their men pledged to promote 
or prot ed their rights and privileges. There were fad
dist S, too, in Pompeii, who were looked after by such so
cieties as the Ball-players, Long Sleepers, Deep Drink
ers, and Little Thieves, to adopt a free translation of 
some of their titles. At Pompeii's ultimate civic contest 
the Long Sleepers and Deep Drinkers appear most ap
propriately to have run a candidate in common-the 
main plank in their platform being the suppression of 
street noises. Even Pompeii had its religious diffi
culty. As every visitor to, those wondrous unburied 
ruins knows, it was the home of a cosmopolitan and, 
for its age, cultured and tolerant people, and to this 
day stand altars erecteil to Egyptian gods side by side 
with those of the established worship of Venus. Natu
ra lly there arose some differences between them. It 
is suggested that further excavations may prove that 
at the 7 9  election there were Isis passive resisters. 
Thus near came imperial Rome to representative gov

ernment. 
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A NOVEL AIR COMPRESSOR. 

The air compressor is now so universally used for 
mining ami braking purposes, that it would seem as if 
it had reached the stage of completeness for economi
cal work. It appears, however, improvements have 
been invented whereby it is thought the efficiency of 
the compressor as compared with the steam pressure 
6mployed is considerably increased. 

The compressor shown in the accompanying illus
tration is constructed upon an entirely different prin
ciple from those in ordinary use, that is, the steam 
power is transmitted from the 
crank of the steam engine through 
what is termed a floating beam 
and toggle joints to two direct sin
gle-acting air-compressing cylin
ders. 

In this way it is possible to ex
tend the stroke ami to combine the 
energy exerted through both scts of 
toggles in their straightening and 
deflecting motions. 

Thus the whole force developed 
through the toggles up to their ex
haustion is available for the work 
of compression nearly the first 
nine-tenths of the strol{e, hence 
the compression is continued by 
the deflecting set through the 
agency ot the floating beam. The 
large illustration, taken from a 
photograph, gives an excellent idea 
of the general appearance of the 
machine. The diagram in the up
per left-hand corner shows the 
plan of construction. The operating 
horizontal connecting bar B is re
ciprocated to and fro by the revolu
tion of the steam engine crank, and 
is connected at each end to the knees 
of the toggles D and C. These are 
stationarily pivoted at their lower 
ends to the base of the compressor, 
while their upper ends are pivoted to the floating beam 
A; from the extreme ends of this beam rise the air 
compressor piston connecting rods, to the pistons 
shown in the compression cylinders G and H. 

The beam A is supported at its center on a vertically 
movable support to allow for the variations in the 
movements of the toggles. One form of this var
iable support is a weight placed on a lever at ]I', the 
other end supporting the pivot rod B, on wbich the 
beam A rests. It is obvious other means for allowing 
for this variation can be used. 

In the position shown, the toggle lever C has been 
straightened by the movement of the connecting bar B 
to the left, which has forced the beam A upward, and 
made a compression in the cylinder, while in the cyl
imler G the piston has been drawn down by the bend
ing of the knee of the toggle D, and is in a position 
to begin compression on the movement of the bar B 
to the right. 

As the beam A overhangs the toggles by one-fourth 
of its length, it becomes a simple lever, with each tog
gle set alternately acting as a fulcrum. The motion 
on the joints is very slight, an arc of only one-eighth 
of a circle representing 
the frictional travel on 
the pins. 

The size of the cylin· 
ders of the compressor, 
a c t  u a I I y experi
mented with, is J2 inches 
in diameter by 1 6  inches 
stroke for the steam, an:] 
also 12 inches by 11; 
inches for the air cylin
ders, which are single
acting. The inventor 
states that the mechanit:al 
efficiency of the compress
or is 90 per cent. 

SpeCial arrangements 
are provided for the cool
ing of the air during 
compression, so that the 
results are practically iso
thermal, the air being dis
charged dry. 

The Compressor is the 
illvention of Mr. Henry 
Bland, of Sydney, Aus
tralia, and is being intra· 
duced by the Bland Com· 
pressor Company, Limit· 
ed. 
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pressor is protected by patents in several countries. 
As to the efficiency of the compressor, the inventor 

states that at a steam pressure of 50 pounds G. P., 
with the engine making from 100 to 120 revolutions 
per minute, a pressure of 250 pounds to the square 
inch ( receiver pressure) is easily maintained. On 
occasions this has been increased to 300 pounds or 
more, the engine governing freely meanwhile. Air 
taken i n a t 7 2  deg. F. is delivered under 250 pounds 
pressure at 90 deg. F., as actually determined by a 
thermometer test. The volumetric tests show an effi-

THE BLAND AIR COMPRESSOR. 

ciency of 97 per cent. The amount of horse-power 
required to compress a given quantity of air to a 
given pressure is in the proportion of six horse-power 
to one hundred cubic feet of free air compressed to 75 
pounds pressure. 

Various tests under the direction of Mr. Herbert E. 
Ross, C. E., have been made in different ways, show
ing a higher effiCiency-from thirty to fifty per cent
than is ordinarily the case under a stated steam pres
sure. 

The utilization of the lever and toggle principle in 
securing greater comipression is quite unique and novel. 
in an air compressor, and one that is shown by actual 
trial to be more economical in relation to the initial 
steam pressure than is usual. 

••••• 
AN APPARATUS FOR PREVENTING SEASICKNESS. 

BY DR. ALFRED GRADENWITZ. 

The pitching of a ship in a rough sea is certainly a 
serious drawback both to the physical welfare of pas
sengers and crew and to the expedition of any work 
made on board. ' While any endeavors made to pre
vent or to diminish pitching have so far been in vain, 
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the rolling maybe acted against efficiently by increas
ing on the one hand the period of the lateral oscilla
tions as far as possible, and decreasing on the other 
the amplitude of oscillation after an inclination has 
been produced by an impinging wave. No apparatus 
has, however, been so far designed for obtaining both 
of these actions at the same time. A high period of 
oscillation may be obtained by increasing the moment 
of inertia and diminishing the metacentric height. 
As, however, this means can be resorted to only with
in narrow l imits, the results obtained are rather poor. 

The principal means of limiting 
the oscillation amplitude, on the 
other hand, is the use of drift-keels 
and water chambers. A very clever 
device presented by Mr. Thorny
croft to the Institution of Naval 
Architects ·in the spring of 1892 
should be mentioned in this con
nection. 

Now, r,lr. O. Schlick, a well
lmown naval engineer of Ham
burg, Germany, has brought out an 
ingenious apparatus designed at 
the same time to increase consid
erably the period of oscillation of 
the rolling movements and to 
diminish the amplitude of oscilla
tion. This apparatus is based on 
the gyroscopic effect of a fly
wheel mounted in a peculiar man
ner on board a steamer, and caused 
to rotate rapidly. The vertical axis 
of the apparatus is so located as to 
be able to move pendulum-like in 
the central plane of the ship. The 
permanent and rapid oscillations 
of the wheel will result in render
ing the ship insensible to the effect 
of the wave motion, the rolling 
movements being practically elim-
inated. As, the device will exert 
an energetic effect even with the 

smallest lateral oscillations of the ship, a propagation 
of the motion, resulting in a strong oscillating move
ment, will be impossible, whereas any drift-keels so 
far used do not act before the rolling movement has 
become marked. 

The underlying principle of the apparatus is the 
fact that a rotating body will oppose to any inclina
tion of its axis a resistance the higher as its rotation 
is more rapid and its weight more considerable. The 
diagram shows a flywheel. In a large frame, RR, 
rotating on a horizontal axis at right angles to the 
longitudinal direction of the ship by means of two 
pivots, ZZ, there is mounted the vertical axis of the fly
wheel A, caused to rotate rapidly by an electric motor. 
As the forces producing the rolling movement of a ship 
are by no means excessive ( in fact, twenty to twenty
five men running in proper time from one side of the 
deck of a large steamer to the other are known to 
cause the latter to perform considerable rolling move
ments) the weight of the flywheel in a ship 6,000 tons 
in weight need not be hi�er than 10 tons with a diam
eter of 4 meters (1 3.12 feet). The apparatus will 
therefore be speCially available for use on steamers of 

moderate dimensions. 
•• 

We are informed that 
the representative in the 
United States is Mr. T. B. 
Reynolds, W h i t  e h all 
Building, No. 17 Battery 
Plaee, thili Ility. The cow- _E. SCHLICK AND RIS MODEL OF AN APPARATUS FOR REDUCING THE ROLLING or ... UUI. 

A new machine for pro
ducing belting and textile 
fabrics has been invented 
by Mr. J. W. Hyatt, of 
London. The apparatus is 
a combination of the loom 
and the sewing machine. 
The belting it turns out is 
a first-class article, double· 
selvedged and of great 
strength and durability. 
The most prominent fea
ture of th is belting is its 
small amount of elastic
ity, and imperviousness 
to water, oil, and chemi
cals. It has a stretching 
strain of only three per 
cent, and its breaking 
strain is 30,000 pounds, as 
compared with the 7,000-
pound breaking strain of 
the best leather belting, 
while it can be produced 
about fifty per cent cheap
er. Demonstrations with 
this new production have 
proved such a high stand
ard of strength and dur
ability, that a motor-tire? 
manufacturing firm has 
decided to utilize the fab
ric for the foundation of 
tires instead oJ: canvas. 
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THE PLANS FOR THE NEW 
MANHATTAN BRIDGE. 
Gustav Lindenthal's de

sign for an eye-bar bridge 
across the East River has 
probably received i t s 
quietus_ In its stead, 
plans for a wire-cable sus
pension bridge have been 
submitted to the Muni
cipal A r t  Commission, 
which plans will probably 
be finally adopted. In the 
present article we shall 
dwell simply upon the 
architectural features of 
the new plans, leaving an 
engineering discussion of 
the bridge to a future is
sue. 

It may be stated that 
structurally the new Man
hattan Bridge is not very 
different from that which 
Mr. Lindenthal condemn
ed. The stiffening truss, 
which has so successfully 
contributed to the monu-
mental hideousness of the 
Williamsburg Bridge, will also be a 

feature of the Manhattan Bridge. It 
will be shallower than the Williams
burg truss, however, and architectur
ally less objectionable. In the original 
wire suspension plans, the cables pass
ed under the stiffening truss, support
ing the roadway and carrying it hori
zontally into a plain cubical mass of 
masonry, which constituted the an
chorage. In the new bridge the cables 
will extend to the top chord of the 
stiffening truss and over the saddles 
on the anchorage. This new arrange
ment of cables has necessitated a re
distribution of strains, and a modi
fication of some structural details. 

Architecturally considered, it must 
be confessed that the plans for the 
new structure are pleasing enough. 
The lifting of the cables above the 
truss has undoubtedly added to the 
beauty of the structure. The archi
tects have devoted most attention to 
the anchorages. On either side of 
the footways peristyle courts are to be 
built, 120 feet above the water level. 
The anchorages, with their area of 
225 feet in length by 175 in width, 
certainly lend themselves well to such 
treatment. An attempt has been made 
to utilize the masonry supports for 
the anchorage saddles by combining 
them with a colonnade_ One of the 
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Longitudinal Section ot an Anchorage. 

Side Elevation ot a New Tower. Front Elevation ot a New Tower. 

The Roadway Over the Anchorage, Showing the Colonnades. 

41 
pavilions of the colonnade 
on either side of the an
chorage will be provided 
with staircases connecting 
with the interior of the 
anchorage, and finally with 
the street. Such has been 
the treatment of the an
chorage courts and the 
towers, that the bridge 
will afford ample accom
modation for those who 
care to rest under cover 
and obtain a view of the 
boroughs of Manhattan 
and Brooklyn. The bridge, 
therefore, becomes some
thing more than a means 
of communication between 
two great communities 
that flank the East River; 
it will become, in a word, 
a vast "recreation pier" in 
the hot weather. 

Since the tower founda
tions have already been 
built, the main dimensions 
of the bridge will probably 
remain substantially what 

they were before Commissioner Lin-
denthal entered into offic')' The clear 
span is fixed at 1,470 feet, with two 
identical shore spans, each 725 feet 
long. The width of the bridge will 
be 120 feet. Comparing this with 
the 84 feet width of the old Brooklyn 
Bridge, it becomes evident that ampl u 
provision has been made for traffic. 
Over the road way an elevated rail way 
is to be built. The central roadway 
will be 35 feet wide, and the footpaths 
each 10 feet wide. Between the road
way and footpaths on each side double 
trolley tracks will be built. 

In striking contrast both to the 
old Brooklyn Bridge and the recently 
completed Williamsburg Bridge are the 
towers. These rise some 320 feet above 
the water level, and are extremely 
slender, almost delicately so, in form. 
They will be practically solid metal, 
and will be only 1 8  feet wide. The 
cuts show each tower to be an oblong 
frame of twin towers strongly braced, 
with a central arch not unlike that of 
the picturesque Brooklyn Bridge tow
ers. The architects found the main 
lines of the cables and suspended 
trusses as designed by the engineers 
so graceful that further architectural 
treatment seemed to them unnecessary. 
Therefore the tops' of the towers arc 
ornamented simply with a cornice. 

TIiE NEW MANHATTAN 'WIRE-CABLE SUSPENSION BRIDGE ACROSS THE EAST RIVER AS IT WILL APPEAR WIiEN COMPLETED, 



EJectl·it> StedHzation of IlIllk. 

BY EMn,R GUARINI. 

The sterili:<mtion of milk is a problem that was once 
regarded as solved, but which is at present being earn
estly discussed. The technical press has for several 
years been making public the profound transformations 
that heat brings about in the nutritive ingredients of 
milk. In order to sterilize milk, in fact, and guaran
tee its preservation almost indefinitely, it is necessary 
to prolong the, action of fire for a considerable length 
of time. Ebullition of the liquid, however, even for a 
long time, does not by any means destroy all its germs, 
and, in practice, we are obliged to attain a temperature 
at 120 deg. C. ( 248 deg. l<�. )  and continue the operation 
for 20 minutes in closed vessels. It is not astonishing 
that, through such a treatment, the milk should under· 
go a great modification. It is especially in infants 
that, through the gastric disorders that it occasions, 
we recognize the absence of digestive properties in 
milk thus treated. We remark, besides, in infants fed 
with sterilized milk, a tendency toward rachitis, due, 
it seems, to a want of phosphorus. The true cause of 
such anomalies has been found within the last few 
months. A very able chemist recently presented to the 
Academy of Sciences of Paris a highly interesting 
study of this subject based upon a long series of exper· 
iments. From this it results that in milk sterilized by 
the action of fire, lecythine, the valuable ingredient 
that furnishes the organism with the phosphorus neces
sary for its normal development, becomes transformed 
and ill adapted for absorption by the stomach, espe
cially by that of infants. Although, on the one hand, 
hygienists wish to ostracize milk thus sterilized, the 
S:lme disciples 0: Esculapius, on the other, put moth
ers on their guard against the germs of tuberculosis 
insidiously concealed in milk that has not passed 
through the sterilizing digester. The problem that 
therefore confronts us is this: how shall the microbes 
of milk be killed without altering the latter's composi
tion ? Some efforts have been made to solve this ques· 
tion, and in several different ways. Ozone has been 
employed at various times on account of its bacteri
cidal properties; and trial has been made also of oxy
genated water, which is quite a powerful disinfectant, 
but the practical results obtained do not seem suffi
ciently encouraging to warrant the use of this agent. 
In order to effect the destruction of the germs without 
carrying the action of fire too far, a partial saturation 
with oxygen has been tried. It is probable that in this 
direction the perseverance of experimenters will some 
day reach the solution of the important problem of 
m ilk sterilization. Driven to despair, and not know
ing to what other saint to turn, an appeal has been 
made by some to electricity to perform for milk one of 
those numerous miracles that it alone can effect. The 
researches made up to the present day, especially in 
Italy, have not, however, given the results that were 
anticipated. Mr. Guarini and Dr. Samarini, neverthe
less, have just solved the problem at Brussels after 
numerous and long researches. They have not only 
succeeded in sterilizing milk electrically, but have also 
explained why their predecessors were unable to ob
tain results reached by themselves. The alternating as 
well as the continuous current had been employed and 
it was concluded from the unsuccessful issue of the 
experiments that the problem could not be solved by 
electricity. Such was not the opinion of Messrs. Guar
ini and Samarini when they took up the question, since 
it was evident, a priori, that the investigators had not 
made their experiments with a sufficient knowledge of 
the phenomena invoked by them. In fact, for the ex
periments with a continuous current they had em· 
played one generated by a few batteries or a high-ten
sion one furnished by a static machine. If we con
sider that the deadly effects of the electric current are 
not produced by the tension, but by the intensity of 
the current, we shall see that the effects sought could 
be obtained in neither case. In the case of batteries 
the tension was too low to permit a current of suffi
cient intensity to traverse the milk, being given the 
great resistance of the latter. In the second case, the 
tension was sufficiellt, but the intensity was negligible, 
af' it generally is in static machines. In order to verify 
the matter, Messrs. Guarini and Samarini, after trying 
the experiment again, with the same negative results, 
rendered it more striking by substituting fishes in 
water for the microbes in the milk, and found that the 
animals exhibited no uneasiness in the presence of the 
current. The experimenters then employed a contin
uous current up to 170 volts, and, with a quart of milk, 
raised the intensity to 5 amperes. By extracting some 
of the milk at a certain distance from the electrodes, 
by means of pipettes, it was found that it was per
fectly sterilized and could be preserved. Unfortunate
ly, however, the experimenters were confronted by 
another difficulty, and that was that the milk, beginning 
in the vicinity of the electrodes, became coagulated. 
Upon employing fishes in water, the animals were of 
course perfectly electrocuted. Upon employing special 
electrodes with a current of water, the coagulation was 
much dimin,ished and almost imperceptible. The exper· 

imenters nevertheless abandoned the continuous for 
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the alternat i n g  eurrent. In the fin,j vl ace Uwy repeat

ed the experiment of their predecessors, pmvl oying tile 
Ruhmkorff coil. The milk was not sterili:Ged, and the 
fishes, moreover, experienced but a slight shock. Messrs. 
Guarini and Samarini then had recourse to a 1 l0-volt 
alternating current, with carbon electrodes. The milk 
was perfectly sterilized when the density of the current 
was adequate and was not coagulated when the fre· 
quency of the current was sufficiently elevated. It 
might be thought that it would prove advantageous to 
add to the milk certain substances of a nature to ren
der it more conductive ; but the experimenters found 
that such was not at all the case, and that in such an 
event it became necessary to employ a much stronger 
current. They made this fact evident by electrically 
treating some fishes in fresh and salt water. In the 
second case it required a much greater intensity to 
kill the animals than it did in the first, because the 
greater part of the current went through the water 
and not through the body of the living organism. 

It may be concluded from these very interesting ex
periments that, in order to effect an electric steriliza
tion of milk, the three following conditions must be 
realized: (1 ) The milk must be traversed by an alter
nating current of sufficient frequency to prevent the 
decomposition of the liquid ; ( 2 )  the density of the 
c\1rrent must be sufficient to electrocute the microbes ; 
( 3 )  the alternating current must be of a sufficiently 

high tension to overcome the somewhat high resistance 
O{ the milk. If we have only an alternating current 
of low tension at our disposal, we might at a pinch add 
a salt or an acid to the milk in order to render it more 
conductive. In this case there would be required a 
much greater current intensity and substances capable 
of being subsequently eliminated without altering the 
quality of the milk. 

As for the practical application of the process, the 
apparatus for that is very simple, and consists of a 
well insulated receptacle and two electrodes, say of 
platinized carbon, Two factors evidently intervene
the duration of the treatment and the intensity of the 
current. Since the use of electricity is daily becoming 
more general, it may be that the process will be adopt
ed to a certain extent, since it gives absolutely steril
ized and in no wise altered milk. 

.. . . t .  

About a Baseball's Curves. 

BY RlCHARD MEADE BACHE. 

It is now thirty-three years since the question arose 
at Yale University as to whether or not a baseball 
thrown from the hand could be made to deviate hori
zontally from a straight line. The experiment was 
then and there tried, proving that the flight of a ball 
could be made to curve to the right or to the left by 
skillful pitching. This was accomplished by the simple 
expedient of placing a plank upright on the ground 
and, from a point at right angles to the middle of one 
of its broad sides, twirling a ball to a point back of 
the center of the plank. Since then, it is accepted as 
fact by all baseball players, that the fligh t of a ball 
can also, under fine handling, be made to incurve 
abnormally downward or upward with reference to its 
landing place; that is, either in the direction of, or 
contrary to, the attraction of gravitation. 

The period mentioned was in the infancy of skilled 
baseball playing. Since then, a generation of players 
of the game has grown up, and the constant repetition 
of the phenomenon mentioned has become so engrafted 
with common experience, that few persons conversant 
with the game ever think that it needs explanation. 
The character of the pitch, whatever it may be, seems 
just as natural to them as that of the Slight vertical 
curve of the ball when compounded simply of the 
forces of its projection and the attraction of gra vita
tion. To so feel about the abnormal curved courses of 
the ball is,  however, only a habit of mind, habitual 
experience of any kind of action mostly assuming, 
without appreciating, the reason for things. The aver· 
age baseball player accounts for the phenomenon by 
saying that it is caused by the pitcher's giving the ball 
a twist as it leaves his hand. But that statement does 
not account for its being thereby compelled to move in 
an eccentric orbit. 

If, in a calm, one lets fall a feather, one sees that 
it descends slowly and with deviation from the ver
tical. But, let him cause a feather to fall from the 
top of the inside of the exhausted glass receiver of an 
air pump, and he will see that it falls plumb, like a 
shot. A body projected in space would proceed forever 
at the same rate, and in' a straight line, were not space 
full of bodies that would attract it. This is one of 
SIr Isaac Newton's laws of motion. Resistance of 
some kind is, in a word, indispensable to making a 
moving body deviate from the particular speed and 
course impressed upon it by its original projectile force 
and by the attraction of gravitation. 

It is, therefore, the resistance of the atmosphere, as 
well as the forces of projection and rotation of the 
baseball, which makes the ball describe a curve to the 
right, to the left, upward, or downward. The right
handed pitcher delivers his "outshoot" with much 
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greater effect of incurve at the plate than he can ac
cOlIlplish with his "inshoot." 'fhe left-handed pitcher, 
in a reversed position, but correspondingly, delivers 
his "outshoot" more effectively than his "inshoot." The 
reason is that although, in each case, the speed of the 
ball for "outshoot" and "inshoot" is the same, the 
speed of its rotation is very different. The centrifugal 
rotary force impressed by the pitcher upon the ball, 
opposed by the friction of the atmosphere, packed by 
the ball's rapid duplex movement, being weaker in the 
"inshoot" than in the "outshoot," permits of less 
curvature there in the ball's flight than is possible in 
the "outshoot." In all cases, the ball makes its in
curve at the plate, whether horizontally, from right 
or left, or vertically, from above or below, because 
friction of the atmosphere, compressed by the ball's 
combined velocity and speed of rotation, retards and 
finally exhausts its movement of rotation at the end 
of its flight. The two movements of the ball, and the 
resistance of the atmosphere, forming together three 
compounded forces, compel the flight of the ball to 
assume the form of a curve. As the ball leaves the 
hand of the pitcher, it whirls onward until, the quick
ness of its rotation being diminiShed by friction on its 
surface from the atmosphere, and thereby weakened, 
it curves either upward, inward, or from right or left 
with reference to the "plate" of the baseball field. 

Anyone should be able to realize the truth of this 
demonstration of the principle through which the 
course of balls can be curved, if one has ever realized 
the density of the atmosphere, and the fact that it is 
a compressible, elastic gas. These properties of the 
atmosphere make of it, under the circumstances de
scribed, a continuous elastic cushion upon which the 
rotating ball impinges, and by the intervention of 
whose moderate resistance the course of the ball is 
modified in direction. The average pressure of the 
atmosphere, at the level of the sea, to the square inch 
of the earth's surface, is 14.7304 pounds, commonly 
called, in round numbers, 15 pounds. The average 
barometric ' height is about 30 inches at the level of the 
sea; but it is only 24.75 inches in height at Denver, 
Colorado, a difference in height between the two situa
tions corresponding to a difference in weight of 
atmosphere of over two and a half pounds out of 
nearly fifteen. Yet it has been lately stated, that 
batting averages at Denver are the same as those on 
the eastern coast of the United States. However that 
may be ( and it seems utterly irreconcilable with 
what has been shown here ) ,  there must be, in so rare 
an atmosphere as that of Denver, compared with that 
of the eastern coast of the United States, less possible 
curvature to the flight of balls than is common to 
pitching them in the latter region. 

The main fact here elaborated as to cause may be 
concisely stated in language not forbiddingly scientific. 
The "ups hoot," "downs hoot," and right and left "out
shoot" and "ins hoot" of the baseball, thrown by 
pitcher to "plate" of baseball field, represent, through 
their various incurves at the "plate," resultants corre
sponding with the compounded forces of the projection 
of the ball, its rotation in varying positions of its axis 
of revolution, and the resistance due to the density of 
the atmosphere; the last factor being known as vis 
inertia;, the force of inertness, which involves resist
ance to motion, and which is therefore truly regarded 
as a species of force. 

Renlarkable Phenomenon of Crystallization. 

A curious phenomenon was observed lately by Prof. 
Stanis las Meunier, of the Paris University. He found 
that a certain number of plaster balls, left to dry 
after a short immersion in salt water, became entirely 
transformed into a conglomeration of gypsum cry
stals, and some of the latter reached 1-5 of an inch in 
length. In an account of this phenomenon which he 
gave to the Academie des Sciences, he states that 
although the balls of plaster had been formed under 
quite similar conditions and even used in the s ame ex
periments, they were far from showing the same cry
stalline appearance. In some of them a glass was 
needed to see the crystals, while in others they could 
be distinguished with the naked eye and were froni 
0.2 to 0.25 inch long. Some of the specimens showed 
a radial arrangement of the crystals which is not 
seen in the natural plaster stone. The crystalline 
structure varies with the distance from the surface 
in the same ball. It is scarcely noticeable on the sur
face, and the ball must be broken in order to observe 
it. When broken in halves, the crystallization is more 
strongly marked near the center than in the outer 
parts. At the periphery there is a compact coating 
or skin about 1-30 inch thick. Starting from this, the 
mass assumes the character of an irregular assem
blage of crystals, more or less coherent, which often 
fall apart at the least shock. As to the cause of this 
remarkable phenomenon; it seems that the salt which 
was used to impregnate the plaster must have a kind 
of crystallogenic faculty, acting as it does to bring 
about the formatiG'i of crystals. If this is so, it is one 
step toward explaining the causes which bring the 
gypsum in the earth's strata into t h e  crystalline state. 



Paper-Lined Tin Cans. 

To the Editor of the SCIENTIFIC AMERICAN: 
I notice in your issue of July 2 an English inven

tion for lining tin food cans with paper parchment. 
I would suggest that instead of lining the finished 
cans, the sheets be covered before making up. There 
is also a great field for capital in making long 
strips or coils of tin, paper-coated, of suitable width 
for the body of the cans, thus saving cost both in the 
first manufacture of the tin and also in the better 
adaptation of long coils to the use of automatic ma-
chinery for making the cans. GEORGE D. CLARK. 

Plainville, Conn., July 4, 1904. 

Halter ElDbedded i n  Horse's Skull. 

To the Editor of the SCIENTIFIC AMER[CAN : 
I am familiar with the photograph of horse's skull 

published in last week's issue. 
The skull is of a three-year-old co it, and it was 

found in the bush at a place called Swan Hill, distant 
21 4 %  miles from Melbourne, or 1 1 4  from Bendigo. 
It was found in this condition some thirty years ago, 
and was given me three years since by the person who 
found it. 

There appear no facts beyond what the skull itself 
and equine pathology teach us, i. e., when the perios
teum of this species is injured, a deposition of bone 
is thrown out-Nature's endeavor to strengthen and 
assist the part-which becoming ossified, gives rise 
to many external blemishes. 

This has assuredly taken place. The skull still 
growing, and the rope probably contracting at the 
same time, then the rotary movement of the jaws 
during mastication caused this irritation to the perios
teum, and hence in time brought about the condition 
seen in the photograph. The animal probably died 
of starvation. 

It is by ,no means a made-up specimen ; and haB 
been examined by many veterinary surgeons of this 
State, and all the medical men of this city, who one and 
all agree that it is the most wonderful specimen they 
have yet seen. ERNEB'!" W. MITCHELL. 

Bendigo, Australia. 

Discovery of One Hu ndred and Fifty-t,vo N e", 
Varia ble Stars i n  the L a rge llIageJlanic C ! o u d. 

The two Magellanic Clouds have long been objects of 
careful study, on account of the extraordinary physi
cal conditions which prevail in them. They have not, 
however, heretofore been known as regions in which 
variable stars are numerous. The discovery of a 
large number of variable stars in the Small Magel
lanic Cloud led to an examination by Miss Leavitt of 
the Large Cloud, although a detailed examination of 
the region immediately surrounding N. G. C. 2070, the 
Looped Nebula, had already been made, with negative 
results. Over one hundred variable stars have thus 
been found. Twenty-one plates, taken with the Bruce 
24-inch telescope and having exposures of from one 
to five hours, were used. A series of six of these, 
taken within ten days of each other, has made it 
possible to derive some inferences as to the periods. 

The variability of all of these stars has been con
firmed either by Mrs. Fleming or by Miss Leland. It 
is probable that the range will be increased when a 
photometric scale is substituted for that here used. 
Many of the faint stars in the Large Magellanic Cloud 
show Slight fluctuations in brightness. This renders 
it probable that many more variables may be dis
covered from an examination of later plates. 

Preparations are being made for determining the 
precise positions, periods, and light curves of all of 
th<?se variables. 

The wtal number of variables found in nebulous 
regions by Miss Leavitt is at least 277. It is a . ,
markable illustration of the results to be expect0�1 
from a systematic study of the Harvard Library of 
Astronomical Photographs. Durin:� 1 903,  a grant 
from the Carnegie Institution permitted a corps of 
eight or mol'') observers to carry on such investiga
tjons. Since then this corps has been disbanded, and 
the me�ns of the Observatory have permitted but one 
ouserver to be employed on similar work, with the 
rEsults here shown. EDWARD C. PICKERING. 

Harvard College Observatory. 
...... � ...... - --

'l'l, e C u rrent SupplelDent. 

The current SUPPLEMENT, No. 1489, opens with an 
account of the giant 5 ,000-horse-povler engine and dy
namo furnishing the lighting current for the Louisi
ana Purchase Exposition. An excellent picture ac
companies tha text. The Paris correspondent of the 
SCIENTIFIC AMEIUCAN tells much that is interesting of 
the house of the Vetii, a Pompei an villa that has been 
the subject of considerable archeological discussion. 
Mr. H. G. Wells' article on the "Discovery of the Fu
ture" is concluded. Mr. Charles A. Stevenson de
scribes the making of leather [rom alligator skins. 
Some excellent formulas for varnishes are given. An 
illustrated description of storage battery locomotives 
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for shop transportation is published. Dr. L. Brandt 
writes interestingly on the sensitiveness of chemical 
reactions. 

Engineering N otes. 

The project of digging under the English Channel 
has raised a storm of objection in Great Britain. 
Every time the scheme crops up, the same criticisms 
are leveled at it. Mathieu's proposal made in 1 802,  
which received parliamentary sancLion both in France 
and in England, came nearest to realization. The plan 
has again been proposed, and seems no nearer realiza
tion than before. M. Peltereau in an elaborate report 
shows how commercially advantageous it would be 
to England and to France. Englishmen, however, 
have received the French advances with anything but 
cordiality. Admitting the economic advantages which 
would result, and the comparati ve ease with which 
modern engineers could build the tunnel, they deplore 
the moral effect on the British nation, whatever that 
moral effect may be. Fears are expressed that a pow
erful army would steal through the tunnel, and invade 
England with the utmost ease. The absurdity of the 
objection hardly deserves comment. 

According to the Elektrotechnische Rundschau, a 
new process for utilizing exhaust steam to produce 
power in low pressure steam turbines has been de
veloped in Germany. The device is especially in
tended for utilizing the exhaust from intermittently 
working mining engines. While an ordinary conden
sation in most of these engines will have but a very 
Slight effect ( the vacuum in the cylinders being 
negligible, and considerable condensation losses being 
caused by a high cooling of the steam cylinder during 
stoppages ) ,  the new outfit will permit the use of the 
exhaust from these machines so as to secure higher 
economy than can be obtained, for instance, in the 
case of a high-class triple-expansion engine. From 
the exhaust steam from a hauling engine 500, and 
from that from a reversing machine 1 ,000 , electric 
horse-power may be generated. Moreover, the first 
cost is much lower than in a high-tension steam plant 
of the same output, while there are no expenses for 
operation worth mentioning. The principle of the pro
cess consists in storing the exhaust steam issuing in 
variable amounts from the intermittently working 
engines in an exhaust steam accumulator and of trans
mitting the stored steam in a uniform manner to a 
low-tension turbine. The latter, after receiving the 
steam as a rule at atmospheric tension, will give it off 
again at the condenser tension. In the accumulator 
the exhaust steam has a pressure by 0.15 to 0.3 
atmospheres higher, the pressure varying within these 
fow limits with the charging and discharging of thfl 
apparatus. 

In the case of an amount of heat, Q, per hour 
traversing a wall, there must be, as is well known, a 
certain temperature gradient. Considering a portion 
of the boiler heating surface, the side of the sheet 
metal turned toward the water will take the tempera
ture, t, and the side turned toward the fire the higher 
temperature, t,. In the case, however, of any portion 
of the water side of the plate being coated with boiler 
scale, there is an obstacle to the heat being drawn off, 
so that the fire side of the plate will have to assume 
a higher temperature, T, in order to be traversed by 
the same quantity of heat. The temperature gradient 
thIS increases from t,-t to T-t, when a "stagnation 
of heat" takes place beneath the boiler scale coating. 
This phenomenon, the name of which does not seem to 
be well chosen, plays an important part in connection 
with boiler explosions. According to Austin's re
searches, a discontinuity in the behavior of the tem
perature will occur in similar cases, the water side of 
the sheet metal wall having a temperature superior 
by some degrees to the immediately adjoining water 
layer. The experiments carried out by the Physikal
ische Reichsanstalt have shown this sudden fall of 
temperature to be smaller in the case of the water 
being stirred up violently, as compared with the case 
of calm water. According to Volk, in a paper recently 
read before the Cologne section of the Verein 
Deutscher Ingenieure, this accounts for t he so-called 
ebullition delay, which formerly was resorted to for 
explaining the occurrence of explosions produced on 
heating. In fact, as soon as the valve is opened, a 
violent evolution of steam would be produced, the 
water being stirred up and the fall in temperature 
becoming less, and as the wall thus is hotter than 
necessary, the surplus heat is set free suddenly. Ac
cording to Mr. Ernst, about 2,000 heat units would 
traverse each hour a plate of boiler scale 1 millimeter 
( .039 inch ) in thickness and 1 cubic millimeter in 
area with a temperature gradient of 1 deg., while an 
oil layer will lead 100 heat units under the same con
ditions, and a coating of ashe" 65 heat units. When 
considering that in the same case 50,000 to 60,000 heat 
units will traverse the iron, it will be possible to ascer
tain the t temperature limits in the passage of heat 
through the boiL� heating surfaces. This local super
heating of the walls results in the firebox being put 
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to higher strains, while the influence exerted on the 
walls themselves is still more important, an altera
tion in the shape and a diminution in their resista
bility being produced. A similar superheating may be 
produced not only by deposits of scaie, but as well by 
the effect of the flame ; moreover, the walls of the 
boiler will be prevented from cooling by atljoining 
masonry or by ashes, thus remaining at a much hil';he'r 
temperature than the surroundings. 

------ �." ...... -----. 
Electrical Notes. 

The Schuckert & Co. Electric Company, of Nurem· 
berg, made some time ago comparative tests of incan
descent gas and electric arc lights, the results of which 
have just come to hand. These experiments, carried 
out by Dr. Lehmann Richter, gave the following re
suits: The surface luminous intensity at the level of 
the eye proved fully satisfactory for both light sources, 
the arc light affording also a uniform distribution of 
light. In the case of the electric arc light, no noxious 
alteration of the air was noted, the temperature would 
not rise to any appreciable extent, nor would the per
centage of carbonic acid be augmented. With incan
descent gas light, on the other hand, the temperature 
at the level of the eye was found to rise by about 6 
deg. C. in the course of three hours, while the percent
age of carbonic acid was found to increase to more 
than five times the initial figure. As regards the cost 
of operation of both classes of light, this proved 
somewhat smaller in the beginning with the Auer 
light, whereas, after a short time, the figure corres
ponding to the cost of operation of the arc light was 
reached, even without taking the lighting flame into 
account. When accounting for the lighting flame, on 
the other hand, the cost of the Auer light would be 
much higher than that of the' electric arc light. 

In a recent issue of La Energfa Electrica, Madrid, 
Mr. G. J. de Guillen G arcia records some interesting 
experiments made by him in conjunction with his 
son. In connection with some wireless telegraphic 
researches, the younger Garcia happened to note that 
in the telephone of the Tommasi cohereI' located at 
the receiving station, there was a difference in sound 
v arying according to the air gap in the interrupter of 
the Ruhmkorff apparatus. This suggested the idea 
that a similar apparatus would be susceptible of trans· 
mitting the human voice to a distance without wires. 
The author was eventually enabled through the cour
tesy of Prof. Marcel, of the Barcelona Seminary, to 
carry out his idea. The experimental apparatus is 
rather simple. At the transmitting station there is a 
Ruhmkorff apparatus 3 centimeters in spark length, 
as well as the necessary oscillator, a small antenna, 
and a grounded conductor. Between the transformer 
( i. e., the Ruhmkorff coil) and a small battery of 

Grenet cells, is a special microphone, acting both as 
manipulator and as interrupter. The automatic inter
rupter of the induction coil is stopped, while the con
denser is used for enforcing the oscillator spark. At 
the receiving station is a Tommasi coherer, connected 
with the receiving antenna and the grounded con
ductor. In a telephone receiver, the noise produced by 
the Hertzian waves on traversing the cohereI' is noted. 
On bringing the mouth to the microphone and singing 
or speaking, every sound vibration will be attended by 
an interruption in the passage of the electric current 
through the primary circuit of the transformer, the 
nnmber of sparks in the osci! lator thus being varied. 
The underlying principle shows therefore some an
alogy with the mechanism of an ordinary telephone. 
A ny results so far obtained in the reproduction of sing
ing are said to be quite satisfactory, whereas the ren
dering of language leaves much to be desired. The de
fect seems to be the difficulty of designing a micro
phone of sufficient intensity; Mr. Garcia, it is true, has 
remedied the imperfections of his apparatus to a cer
tain extent, by using a condenser and augmenting the 
potential difference; this, however, could not be driven 
because electric arcs were easily formed. 

--------.��.� 
An interesting lecture was recently delivered in Lon

don by J. M. Bitcon, the aeronaut, Ujlon the subject . of 
photographing from a balloon. There is great un
cntainty 8bout obtaming good photographs from a 
balloon, on account of the atmospheric influences. 
Even on a clflar day, when the sun during the ascent i8 
shining, definition gradually becomes blurred, until 
at a heigbt of 4,000 feet photography becomes impo3-
sible, 0\'\ ing to the dust motes that reflect the 31 iIJ
light. 'Warm and eold air currents coming in contact 
with one another give rise to conditions that prevent 
photographv, but over water sharp definition is gener
ally possible, owing to the moisture in the air. Some 
of the most stri'dng resuits have been obtained on a 
cl ismal. rainy Gay, when leaving the earth and P!l.�Il

ing t hl'ough the clouds into genial weather above, while 
the cloud masses below were brilliantly illuminated 
by the sun. An ascent from Clifton on the occasion 
of the meeting of the British A ssoc:iation prodnce(l 
some exceptionally beautiful photographs, that were 
obtained toward sunset, 
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THE NEW WHITE STAR LINER "1BALTIC "-THE LARG· 

EST VESSEL IN THE WORLD . 
BY '.rH E  ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMEH.ICAN. 

The success of the "Oceanic" showed that the most 

remunerative type of craft for the transatlantic traffic 

i s  the vessel o f  a medium speed, maintained under all 

varying conditions, but of a tremendous tonnage. Al

though speed may b e  an important desideratum from 

one point of view, such a qualification is in reality 

only appealing to a l imited quota of passengers, the 

bulk o f  travelers preferring greater comfort and stead

iness of the vessel, especially i n  rough weather. Each 

01 the two vessels built after the "Oceanic" has marked 

an increase i n  size and tonnage upon its predecessor. 

The latest l iner, the "Baltic," surpasses i n  size any

thing that has thus far been attempted, though it i s  by 

no means the finite, for Messrs. Harland & Wolff have 

declared their readiness to build a. vessel of 50,000 
tons. The realization of such a vessel is dependent 

upon the capacity of a dock to accommodate it. 
The length of the "Baltic" over all is 725 feet 9 

inches. This is an increase upon the length of the 

In the Library. 
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and the two houses below contain the deck staterooms. 
All the first-class accommodation i s  situated amid

ships. One of the most notable features i n  the "Bal
tic" i s  the grand dining saloon s ituated on the upper 

deck. I t  extends the full width of the ship, 7 5  feet, 

i s  exceptionally lofty and airy, and has seating ac

commodation for 350 people. I t  has a domed skylight, 
and the decorations are most artistically and effective

ly carried out. 

Immediately abaft the first-class is the second-class 

accommodation, together with a comfortable smoke

room and l ibrary. 

The third-class passengers are provided for abaft 

the second-class, and to a limited extent at the fore 

end of the vessel. A great feature i n  this accommo
dation is the large number of staterooms two, three, 

and four-berth, and the commodious and comfortable 

dining rooms, fitted with tables and revolving chairs. 
The maximum of safety is secured by the exception

al strength and structure of the vessel, together with 

the elaborate system of watertight compartments. One 

very important safety device which is the first instance 
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The cooking and refrigerators are also electrically 

operated, by which provision greater cleanliness and 

coolness are obtained. The odors of the cooking galley 
are withdrawn by means of electric fans and carried 

through pipes and exhausted into the open air at the 

stern of the vessel. The machines for the refrigerating 

chambers are worked upon the C O, principle. The 

whole of this plant i s  electrically operated, thereby 
obtaining an appreciable economy i n  ice storage, as 

the vessel will b e  able to leave port with a smaller 

supply of ice than i s  feasible upon other vessels fitted 

with existing systems. 
The private staterooms are equipped with elec

tric chafing dishes, warming pans, and other utensils, 

which the passengers can immediately use whenever 

d8sired, an i n novation which will doubtless b e  h ighly 

appreciated. 

The vessel i s  not speedy. In the case of the 

"Oceanic" a speed of 20 knots can be maintained, but 

i n  the subsequent vessels this was reduced to about 

1 6 %  knots. The "Baltic" will approximate the same 

speed, with a great reserve of power, to enable this 

The Four Decks of the " Baltic." 

Length, 7� feet, 9 inches. HealD, 75 feet. lJIaxilDulD DlsplacelDent, 40,000 tODS. 

THE NEW TRANSATLANTIC STEAMSHIP " BALTIC," THE LARGEST VESSEL AFLOAT. 

" C eltic" and "Cedric" of 25 feet. The beam is the 

same, being 75 fee t ;  the depth, 49 feet. The gross ton

nage is 23,000 tons, an increase of about 3,000 tons. 

The cargo capacity is about 28,000 tons, and the total 

di splacement at the load draft approximates 40,000 
tons. 

Although the two sister ships are practically of re

cent construction, yet so rapid is the progress of de
velopment i n  shipbuilding design and construction that 

this latest vessel contains several interesting improve

ments, possible of embodiment owing to the immense 

s i ze of the boat. 

The same standard of luxury and comfort i n  the 

accommodation and appointments for the convenience 
of the passengers so characteristic i n  the previous 

ships is maintained, �ut the accommodation i s  more 

commodious. The total complement of passengers is 

3,000 passengers, and a crew of about 350. The gen

eral arrang8ment of the ship is similar to the other 
two vessels of this type-a continuolls shade deck run
n i n g  fore and aft, with three tiers of deckhouses and 

two promenade decks above same. On the upper prom

enade deck is the first-class smoke room and library, 

of its application to a mercantile vessel is the electrical 

indicator, which is utilized i n  the British navy, for 

the prevention of collisions. This device is placed on 

the bridge. I t  indicates the exact position of any other 

vessel entering its magnetic zone. There i s  a dial 

carrying a needle on its face similar to a compass. 
Directly the other vessel enter� the magnetic zone, 

the radius of which in this instance is five miles, the 

needle revolves and points directly toward it, thereby 

indicating its precise location. This apparatus is 

hi ghly sensitive, and even the screw revolutions of the 

approaching vessel are registered by the wave vibra

tions. In this manner the officer on the bridge can 

estimate the exact time he is distant from the other 
vessel, and act accordingly so as to clear it. With this 

precautionary device it i s  absolutely impossible for 

another vessel to creep up even in foggy weather or 

under cover of darkness w ithout the officer being 

aware of its approach. 

Other important devices which tend to insure great

er safety are the electrical lead and log. When in oper
ation the speed of the ship and the depth of water are 

indicated at regular intervals of ten seconds. 

rate of traveling to b e  maintained even under adverse 

conditions. 

The "Baltic" is fitted with engines of Harland & 
Wolff's quadrupl e-expansion type, developing about 

1 3,000 1. H. P. The engines are arranged on the bal
ance principle, which practically does away with all 

vibration. The twin engines and twin screws afford 

another element of safety to the ship and passengers, 

and the possibility of danger is reduced to a mini· 
mum. 

The maiden trip of the "Baltic" was made without in

cident. Her trip occupied 7 days, 13 hours and 37 min

utes. She left L�verpool at 5 P. M .  o n  June 29, and 

by 8: 21 had passed Rock Light on h er way to Queens

town. Her daily runs were : July 1, 312 knots ; July 

2, 395 knots ; July 3 ,  40 3 knots ; July 4,  417 knots ; 
July 5, 387 knots ; July 6, 407 knots ; July 7, 414 knots. 

The engines ran from seventy-eight to eighty revo

lutions a minute, while the forty-eight furnaces con
sumed only 235 tons of coal a day. The "Baltic's" 

best day's run was on July 4, when 417 k nots were 

logged, and she maintained an average hourly speed 

of seventeen knots. Her average for the trip was 16.1 
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Part of the Colonnade and the Lateral Cascade. 

the Festival Hall, the Colonnade of States, and the Cascades. 

A General View of the Festival Hall and the Cascades. 
THE LOUISIANA PURCHASE EXPOSITION.-[See next page.] 



knots an hour. Her engine and fireroom force is com., 
paratively small-fourteen engineers, fifteen oilers, 

thirty-six firemen, twenty-six coal passers, two store
keepers, two stewards and one winchman making up 

the three watches. 

..... . .  I .  
CASCADES AND COLONNADE OF STATES AT THE 

EXPOSITION. 
BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICA!Iol. 

Compared with previous expositions, the present 

grounds at the St. Louis Fair are laid out on a scale 
of magnificence which renders them certainly the most 

imposing and beautiful architectural display ever made 

in an enterprise of this character. The archi-
tects took advantage of a dominating h i l l  about 

100 feet i n  height, which slopes gradually to 

the plain upon which the exhibition palaces 

are grouped, and placed upon the apex of this 

hill the l eading architectural feature of the 

whole. The exhibit palaces are laid out on ave

nues which radiate from this common center, 

and upon the crest of the hill stands the cen

tral architectural buildin'g, the great Hall of 

Festivals, forming a center of a vast gently 

curving structure known as the Colonnade of 

States. The latter terminates at either end i n  

circular pav i l ions. each 140 feet in height and 

corresponding somewhat in architectural treat

ment to Festival Hal l .  The Colonnade itself, 

which is 52 feet in height and over a quarter 

of a mile in length, forms a vast arc of a circle 

along the brow of the hill, crowning the crest 

of a natural amphitheater that rises 70 feet 

above the surrounding country. 

At intervals along the Colonnade are mam

moth allegorical statues, representing the four

teen States included i n  the Louisiana Purchase. 
The face of the hill side fronting the Industrial 

Palaces is laid out as a sloping lawn, which just now 

i s  blazing with a wealth of color, due to the wealth of 

bloom in the flower beds. From the front of the Festi

val Hall and of each pavilion flanking the Colonnade, 

there gushes forth the water of three large cascades. 

The central cascade starts with a width of 50 feet, and 

gradually broadens out to a width of 152 feet, where 

it takes its final pI unge into the central cascade basin 

below. The total fall i s  95 feet, and the length down 

the face of the falling water i s  about 300 feet. All 

three cascades converge to the central lagoon, and at 

night time, by the aid of colored electric l i ghting, a 

most beautiful and varied effect is produced. From 

an engineering s tandpoint the cascades are a truly 

notable performance, involving as they do the l i fting 
of 90,000 gallons of water every minute to a 

height of 95 feet, the water circulating in this 

way from the lagoon to the summit o f  the cas
cades and baCk again. The pumping machinery 

is located beneath one of the side cascades, and 

the work is done by three large centrifugal pumps 

that are operated by i nduction motors, each of 

2,000 horse-power capacity. 

The lagoons from which the water is drawn 

hold about twenty-five mill ion gallons, and when 

the pumps are running at the rate of 90,000 gal

lons a minute, it takes about four and one-half 

hours to pass the entire water in the lagoon 

through the pumps. It i s  evident that such rapid 

handling of the water necessitated special pro

visions to prevent a vortex i n  the lagoon ; and to 

overcome the difficulty, and to promote a general 

circulation of the water, the suction pipe leading 

to the pumps is carried some 500 feet down the 

main lagoon, and is so arranged that water can 

b e  drawn at will  through screened openings dis

tributed throughout its entire length. 

The great Hal l of Festivals itself carries a 

dome 1 40 feet in d iameter that rivals in size that 

of St. Peter's at Rome. Of course, in height it is 

considerably smaller than St. Peter's, which ex

tends some 450 feet from the ground level, where

as the height from the grand court to the top 

of the dome of Festival Hall is about 250 feet. 

The diameter of the hall at its base is 1 9 2  feet. if 

we exclude the terrace upon which it stands. The 

whole buil ding covers more than two acres, and it 

has accommodations for about 4,000 people. 

As the buil ding has a strictly festive purpose, 

the architect and the sculptor have aimed to ren-

der it joyous i n  its spirit and treatment ; but 

above and beyond that, the entire composition of the 

Cascades, the Colonnade, and Festival Hall has been 

given an historic as well as an allegorical significance, 

expressive of the jubilation which a great nation must 

naturally feel that the sway of liberty was extended 

by the Louisiana Purchase from the Atlantic to the 

Pacific. This idea is strongly brought out in the sculp

tural decorations. Around the central cascades stair
ways descend on both sides, and swing away in oppo

site directions to the Basin below. The s ide cascades 

represent in their treatment the Spirit of the Atlantic 

and the Spirit of the Pacific. Each i s  400 feet in 

length, and the scheme includes fifteen groups of sta-
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tuary for each side. At the head of each cascade and 

in front of the pavilions are groups which the sculptor 

has named respectively "Spirit of the Atlantic" and 

"Spirit of the Pacific," the Atlantic Ocean being sym

bolized by the figure of a vigorous youth at whose 

feet soars an eagle, typifying the restless and turbulent 

character of the Atlantic, while beneath are groups of 

children and forms of sea l ions. A graceful girl re

clining above a sea gul l, a grizzled sea god, and other 

al legorical expressions are scattered throughout the 

length of this cascade. 

The fountain fol' the opposite cascade is surmounted 

. by a flying female figure with an albatross, and val'-

A LENSLESS OR PINHOLE CAMERA. 

ious groups of characteristic statuary attend its prog

ress to the lagoon below. 

The Colonnade of States, which forms the back

ground of this splendid picture in turf and stone and 
water, finds its motive in the majestic approach to 
St. Peter's at Rome, and it is, of course, in some de

gree reminiscent of the lovely Peristyle at Chicago. 
Throughout the structure of the Colonnade, square py

lons serve to give a dignified and worthy framing to 

the colossal statuary, which typifies the twelve States 

and two Territories which have been formed from the 
original purchase. If the architects and sculptors had 

done nothing more at the Fair than produce this Fes

tival Hill, with its cascades and lagoon and m agni
ficent reach of landscape garden effects, they might 

A PHOTOGRAPH TAKEN WITH THE PINHOLE CAMERA. 

well rest satisfied ; for it is in itself, independently of 

the great work to be found embodied in the palaces 

and their flanking and surcounding statuary, u splen
did tribute to the high position which America is win

n i ng among the nations of the earth in the field of 

sculpture and architecture. 

. .. ' . 
The Speed Record oj' "he " Colorado." 

On her builders' trial, the United States armored 

cruiser "Colorado" attained a maximum speed over 

the measured mile of 22. 3] knots an hour. The aver

age of two run5 under forced draft was. 22,1 kllQt� <til 
hour. 
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LENSLESS PHOTOGRAPHY. 

BY N. R. BRIGGs.. 
The taking of a photograph, and a good one, too, 

with a camera without a lens, may seem to many ut

terly incredulous. Nevertheless, it is done, and this 

innovation in photography has become an interesting 

feature with many lovers of the photographic art. 

A piece of tinfoil, through which was pierced a fine 

needle hole, to serve the purpose of a lens in admitting 

light to the sensitive plate, was secured to the front 

piece of the camera, in place of a lens, and the exposure 

made in the regular manner. Pictures thus made are 

now popularly known as pinhole photographs. The 

pictures, however, were not wholly satisfactory, 

owing to the difficulty of getting a perfectly 

round and smooth hole through this
' 

soft, flex

ible metal, tar in this lay the main principle of 

success. But this has led to th e bringing out 
of a new invention called the "radioscope," 

which consists o f  a very thin piece of hammered 

brass plate, through which is bored an accur

ately round and smooth hole, and so mounted 

that it can be quickly adjusted to any camera, 

or any l i ght-tight box that fancy may dictate. 
The accompanying ill ustration is from a re

production of a pinhole photograph of a scene 

i n  Central Park, taken for the writer by Mr. 

Charles G. Willoughby, of New York. 

As will be observed, there i s  a lack of that 
extreme sharpness produced by a regular pho

tographic lens ; but, as has been wisely said, 

this is more than compensated for by a soft

ness of tone equaled only by the brush of an 

artist. 

The interest manifested in this new objective 
i s  due to the fact that it i s  of universal focus 

-the rays focusing i n  the stop ; the perspec

tive is true, no part o f  the picture being out of 
focus, while interior and architectural photographs 

are rectilinear, that is, without distortion of any kind, 

for the rays o f  light fall directly upon the plate with

out interference o f  any kind. 

Nor i s  the work of the pinhole objective confined to 

any one subject, for with i t . most pleasing portraits 

can b e  made. And it i s  said that work requiring the 

sharpest definition, such as copies, reproductions of 
documents, etc., can be often better done by the pin

hole objective than it can with a fine lens. The reason 
is obvious. A lens focuses often sharper than the 

eye, giving a staring, unnatural effect to the resulting 
print. 

Another singular feature in connection with the 

pinhole objective is that any size camera may be 
used. For instance, it will take a pidure upon a 

plate three inches long or twenty inches long. 
Therefore, it will be seen that all  one has to do is 

to arrange his camera for a s mall  or large plate, 
and with the latter, interesting panoramic views 

could be secured. There i s  no doubt that a very 

cheap and satisfactory folding camera, i n  which to 

use any of the present series of roll films, could 

b e  made for special panoramic work. 

O f  course, it should be understood that, owing 

to the small amount of l i ght admitted through a 

pinhole objective, the time of exposure will  nat

urally be longer than with a lens ; and while it is 

possible to overexpose, there is less liability than 

with a ler.s. 

. '.' . 
S);::ooke as a Preventive oJ' Frost. 

M. Bi gnon has recently addressed to the French 

National SOCiety of Agriculture a note giving in

teresting information on the efficacy of artificial 

clouds in preventing late frosts. For many years 

he has successfully practised Elis. His vineyard 

thus protected covers about 15 acres and is di
vided into five parts, separated from east to west 

by walks 12 to 15 feet wide and circled b y  an 

avenue of equal width. These walks facil itate th e 

placing of the fires, which are built in a small 
basin sunk into the earth and filled with 15 or 20 
pounds of resinous matter and some pieces of pine 

and other vegetab l e  debris. The basins are some 

50 feet apart. 

In 1 90 3  the frosts were very heavy for a week, 

and recourse was had four times to artificial 

fires. The total expense was $400. The effect is 

stated as having preserved 25 per cent of the har

vest, or some 125 to 150 barrel s of wine. 

It i s  stated that any substance can be burnt which. 

gives a thick and abundant smoke, such as green 

herbs, moss, damp straw, tufts of grass, etc., but best 

results have been obtained i n  France by the heavy 

oils which are the residues of gas. 

Every Danish state locomotive that has gone for 

some years past into the shops for repairs has had its 

wheel peripheries gaged, and, besides less wear with 
l arge wheels,  it is found that single drivers run better 

t han four-cou pl e d, and fOllr than six-coupled, where 
the road is the same, and that, in each class, where 

the road is more flimsY, t{l,�; Wear is greater. 
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THE NEW AUSTRALIAN PATENT ACT. 
On the i nauguration of the Commonwealth of Aus

tralia on the 1st of January, 1901, inventors and their 
representatives looked forward to an early change in 

the patent practice of that British co'''ny. Under the 

laws then i n  force, i t  was necessary to secure separate 

patents in each of the seven Australian colonies in 

which the inventor was desirous of protecting his in
vention, but when i t  was known that the confederation 

of six of the colonies was an accomplished fact, it 

seemed that it would b e  but a short time before the 

patent laws would b e  amended and an inventor would 

be enabled to protect his invention i n  the several 

states forming the new colony, under a patent granted 

on a single appl ication, with the payment of only one 

government fee. But i n  that, interested persons were 

mistaken, for time passed and the question of the 

passage of a new law received little, i f  any, attention 
of the Australian legislators, whose time was much 

occupied with the consideration of other questions 

which the general changes in the admini strative de

partments made of prime importance. 

The new law after receiving the consideration of the 

legislators for several months was not passed until 
October 22, 1903,  and it was even then provided that 

the law would not go into effect until i t  was subse

quently proclaimed. A t  last the new law has been 

proclaimed, and the new provisions are now i n  full 

force. With the exception of New Zealand, the com

monwealth includes all the Australian colonies, in

cluding Tasmania. 

While under the law i t  remains for the commissioner 

of patents to define the section referring to the novelty 
of invention, it is thought that from the other sections 

and the general provisions of the patent laws of Great 

Britain and its colonies, the commissioner will, with
out doubt, rule that patent applications should be filed 

before the invention is publicly known in the common

wealth, either by the publication of the invention in 

public print or the public use of the new device. As 

the United States Patent O ffi c e  Gazette i s  s e n t  to Aus

tral ia, and as most inventions are fully disclosed in 

the claims and drawings which appear in the Gazette, 
inventors should not delay their Australian applica

tions, but should file them before the issue of the 

United States patent. Appli cations will b e  examined 
to ascertain whether the inventions are novel in Aus

tralia. 

There is no requirement that the patented invention 

be manufactured, but i f  the patentee fails to supply 

the reasonable requirements of the public, h e  may, 

after two years from the granting of the patent, be 

compelled to grant licenses to others for a reasonable 

cor'is i deration. 

Patents previously granted under the Australian 

state patent acts remain i n  force for their 

full time, and, under the commonwealth act, 

they may be extended throughout the com

monwealth, provided action is taken before 
the invention is publicly known i n  the states 

other than the one i n  which the patent was 

granted. I nventors who have secured patents 
under the old laws and who desire to extend 

them under the new law, should proceed with 
their commonwealth appl ications without loss 

of time. 

Provision has been made for the Austral ian 

commonwealth to join the I nternational Con

vention for the Protection of I ndustrial Prop

erty, but until it is so ordered by the King of 

Great Britain, through an order in council, 

inventors will be unable to claim in Australia 

protection under the provisions of that treaty. 

Instead of annual taxes, the new law makes 

it necessary to pay after the issue, and during 

the life of the patent, only one tax of £ 5, 
which becomes due before the expiration of 

the seventh year of the patent term of fou r· 

teen years. 

Every patented article sold i n  Austral i a  un
der a patent granted i n  that country should 

be marked with the word "Patented," to

gether with the number or the patent and 

the day and year it was granted. Failure to 

so mark the patented goods may prevent the 

patentee from recovering damages for the 

infringement of the patent. 

,., � • I _ 

Henry C. Peabody, the inventor of the rifle 
hearing his name, who died a short time ago, 

l eft an estate valued at $375,000 which, by 
the terms of his will, was left for th e foand

ing of the Peabody Industrial School [or 

Girls. 

Scientific American 
VOTING MACHINE. 

We i llustrate herewith a novel type of voting ma

chine, i nvented by Mr. Andrew H. Hart, of Winchester, 

Ky. This machine i s  designed to carry a bust or 

photograph of each candidate to h e  voted for, so that 

A NOVEL TYPE OF VOTING MACHINE. 

the voter may be given some idea of the man for whom 

he is voting. Our ill ustration shows the voting ma
chine as arranged for only two tickets of six candi

dates each, but it will be evident that a machine could 

bil built on the same principle for recording the votes 
on any desired number of candidates and any number 

of tickets. The machine consists of a casing inclos-

DIAGRAM SHOWING TWO POSITIONS OF WINDMILL. 

A COMPENSATING WINDMILL. 

47 
ing two groups of rolls, one tor- eaeh ticket, and ar

ranged one i n  advance of the other. These groups 

consist of pairs of rolls, one pair for each candidate. 

Coiled on the forward roll of each pair i s  a tape which 

i s  printed with consecutive numbers. This tape passes 

under a glass-covered opening i n  the casing, and 

thence to the second roll, on which i t  is wound up. 

The flanges of the latter roll are formed with ratchet 

teeth which are engaged by a dog carried by a movable 

slide i n  the top of the casing. This slide is formed 

with a pin which is adapted to be engaged by the 

lower arm of a bell crank loosel y mounted on a trans

verse shaft at the top of the casing. This bell cranl, 

may be moved laterally on this shaft to engage any 

one of the pins desired, and then when drawn forward 

to the dotted position shown, it moves back the slide 

which i s  engaged, rotating the ratchet one notch, 

thus bringing the next consecutive number into line 

with the glass-covered opening in the casing. The 

s l i d e  carries a spring latch which locks the parts 

against further movement. The portraits of candi

dates are mDunted on hinged blocks, which are tipped 

forward as they are voted for by bars attached to the 
slides and engaging the lower edges of the blocks. To 

prevent a voter from casting votes for two candidates 
for the same office, the portrait blocks of rival can di· 

dates are connected by rods i n  such manner that 

when one is tipped forward, the other one will be 

also tipped. Each block is provided with a projecting 

finger which, when the block is tipped, engages the 

end of the bar on the slide and prevents the latter 

from being advanced to move the num.bered tape. 

Thus when one candidate is voted for, no vote can 
b e  cast for the rival candidate for that same office. 

After the voter leaves the voting booth, an official 

tu rns a rock-shaft which releases all the latches and 

brings the parts to normal position. I n  order to com

pensate for the gradually i ncreasing diameter of the 

tape on the take-up roll, the numbers are spaced 

gradually further apart, so that they will always 

register accurately with the glass-covered opening in 

the casing. If desired, a record of the number and 

names of th e voters may be kept by requiring each 

one on entering the booth to write his name on a 

slip of paper and put it in a chamber in the machine 

through the slot shown in our i l l u s t ra t ion. 

• • • 
A COMPENSATING WINDMILL. 

I nv entors have been endeavoring for some time to 
invent a windmill of such construction, that no matter 

how great the velocity of the wind, the power trans

mitted would be practically constant, or not above a 
predetermined limit. Many such constructions have 

been patented, but i n  the majority of cases they have 

proved impracticable when put to an actual test. 

In the accompanying engraving we show a construc· 

tion which gives every promise of success, and which, 

moreover, is very ingeniously contrived. This wind

mill i s  so designed that as the strength of the wind 

in creases, the wind wheels will be tilted upward, as indi

cated by dotted lines in our diagram, so that the force 

of the wind upon them will  b e  modified. Ttie windmill 

is preferably made with two wind wheels, whose sails 

are oppositely inclined, so that they will rO I 

tate in opposite di rections, and thus tend to 

balance each other. The inner windwheel is 

secured to a hollow shaft, through which the 

shaft of the outer wheel passes. These shafts 
are mounted i n  a bracket, which has a uni

versal joint connection with the windmill 

standard, and the weight of the windwheels is 

balanced by an adjustable counterweight. At 

their inner ends the shafts carry bevel gears 

which, through the medium of a pair of idl ers 

on the horizontal h inge pin of the windwheel 

bracket, transmit power to a pair of concen

tric bevel gears turning on a vertical axis. 

The outer one of these gear wheels is mounted 

on a hollow shaft which, at its lower end, 

carries a bevel gear engaging the upper teeth 

of the gear wheel on the power shaft of the 

windmill.  The lower teeth of the power 

wheel are engaged by a bevel gear, secured to 

a shaft, which passes through the center of 

the hollow shaft, and carries at its upper end 

the inner bevel gear wheel of the concentric 

pair. As a result of this arrangement both 

wind wheels, though turning i n  opposite dire�· 

tions, act together to drive the power shaft in 

the same direction. The vane of the wind

mill consists of a blade or sail, which lies a ·t· 

jacent to and below the level of the win:!·  

wheels, a n d  occupies a plane normally trane.  

verse to the direction of the wind. As tl! " 

velocity of the wind increases, the pressur3 

against this blade causes the windwheels to 
rise, so that they will  rotate at an acute angle 

with the direction of the wind, thus modify· 

ing the force of the wind upon them. It will 

be obvious that any i ncrease in the vel or.ity 

of the wind will b e  compensated by an in

crease in the angle between the axis of the 



windwheels and the di rection of the wind. Mr. Alfred 
ll'ornander, 32 West 6 6 th Street, New York city, is the 

patentee of this novel windmill. H e  is an i nventor of 

some note, having devised a number of machines and 

articles, among them tapestry-yarn printing machinery 

and the "perpetual" pencil. His present invention 

certainl y seems a marked advance on the windmill 

with which most of us are familiar. .. " ' . 
IMPROVED GAGE. 

The gage which is ill ustrated in the accompanying 

engraving is capable of quite a variety of uses. It 

1 
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IMPROVED GAGE. 

may be used either as a singl e-tooth gage for marking, 

or as a doubl e-tooth gage for mortising worl" as a 

culter for forming dovetails and deep cuts, or as a stop 

on auger bits to l i mit the depth of holes. As indicated 

in Fig. 1,  the device comprises a bar which i s  I-shaped 

i n  cross section, and is graduated along the edge. Rest

ing on the web of the bar i s  a slide, which i s  loosely 

held in place by a screw threaded therein, and passing 

through a central slot formed i n  the web. This i s  i l 

l u s trated in Fig. 2, which shows t h e  under
side of the device. A cutter is fastened to 

one end of the gage har. This cutter is pro

vided at its opposite end with a scratch pin. 

A scratch pin is also secured to t h e  adjacent 

end of the sl ide, for making parallel scratch 

l i nes for mortising work. The space between 

the scratch pins can be regulated by moving 

the slide to any desired position. The slide 

when thus adjusted i s  h el d  by a clamping 
head adapted to abut against the side of the 

work when using the tool as a marking gage. 

The clamping head consists o f  two trans

versely-extending jaws, held together at their outer 

ends, against the tension of two coil springs, by means 
of thumb screws. When the clamp is to be used on an 

auger bit, the gage bar is dispensed with, and m erely 
the clamping head is used. The latter is secured to 

the bit by means of two braces, one on each jaw, 

which engage opposite sides of the auger at its middle 

jlortion. A stop piece secured to one of the jaws serves 
to l i m i t  the inward movement of the auger after the 

hole has been drilled to a predetermined depth. Mr. 
George Arnold, of 7002 St. Lawrence Avenue, Chicago, 

I l l . ,  is the inventor of this improved gage. 

HOSE OR PIPE COUPLING. 
A novel hose or pipe coupling, which has been 

invented by Mr. S .  N. Vernon, of Sonora, Ohio, i s  i l lus-

HOSE OR PIPE COUPLING, 

trated herewith. The improved construction provides 

a very simple and convenient locking device, which 

will securely clamp the coupling sections together in a 
water·tight manner. The two coupling sections are 

made of metal, and are threaded at their outer ends to 

receive the hose or pipe. One of the sections, that 
shown at the right i n  the engraving, is cup-shaped at 

the inner end, to receive the neck formed on the inner 
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end of the other section. A packing ring is placed at 

the bottom of the cup, against which the sharpened 

e d ge of the neck section bears, and, similarly, a packing 
ring is placed at the base of the neck, to receive the 

sharpened edge of the cup section. Fulcrumed to the 

right-hand member is a locking l i nk of general U
shaped formation, that is, it comprises two levers con

nected at their outer ends by a yoke band. A second, 

shorter member of similar form.has its two arms piv

oted to the two arms of the locking link just back of 

the main fulcrum. The shorter member is formed with 

hooks on each arm adjacent to the yoke band, which 

are adapted to hook over two pins formed on the left

hand coupling section. To couple the two sections to

gether, it . is merely necessary to slip the neck of one 

into the cup of the other, bring the hook member into 

engagement with the pins, and then press down the 

locking l ink which, owing to the eccentric pivotal con

nection of the hook member with the locking l ink, w i l l  

r e s u l t  in drawing t h e  coupling sections tightly to

gether and pressing their sharpened edges into the flex

ible packing rings, thus effecting a water-tight joint. 

I n  this position the coupling sections w i l l  be locked 

until the locking l ink is l i fted again. Recesses are 
formed in the left-hand coupling section to receive the 

yokes of the two U-shaped l evers . 

• ••• • 
GRAIN LIFTER FOR HEADERS. 

The improved grain l i fter, i l l ustrated herewith, is 

adapted for removable attachment to any header or 

l ike machine, and is especially designed for straighten

ing individual stalks of the grain, so that the heads 

need not be lost in the cutting. The device i s  not in

tended for use upon grain lying flat upon the ground, 

but particularly for use in connection with grain upon 

which the header can be readily worked, or grain in 

which the heads have sagged down for any cause, so as 

to be below the level of the platform of the machine 

w h e n  the platform is at its lowest point. The body of 

the device consists of a bar, preferably tubular, and a 

series of l i fting arms or fingers carried thereon, and 
located at desired intervals apart along the le ngth of 

GRAIN LIFTER FOR HEADERS. 

the bar. The l ifting fingers are formed of spring steel 

rods, which project horizontally forward from the body 
bar, and are bent upward and backward at their outer 

ends, as shown. To prevent the fingers from turning in 
the body bar, they are made with rectangUlar shanks, 

which fit into rectangUlar openings in the bar. The 

grain l i fter is mounted in hangers secured to the 
header. A pair o f  crank arms are secured to the body 

bar, from which suitable connections extend to an ad

justing lever. The latter may b e  operated to raise or 

lower the l i fting fingers, according to the condition of 

the grain to b e  operated upon. I t  is evident that the 
device will very effectually raise the majority of the 

heads of grain which may have dropped from any cause, 

and carry these heads upward, so that the grain can be 

acted upon at a suitable point below the heads, and be 
cut by the sickle blades of the machine. It will be 

noted that all the operating parts of the device are 

carried rearward beneath the platform of the header, 

so that it can readily be attached thereto, and will  i n  no 
manner interfere with the proper operation of the ma

chine. The inventor of this improved grain l ifter is 

Mr. Jacob Mees, of Lane, So. Dak. 

.. .  e . •  

Blanks i'or Pea.'} Buttons, 

In the cutting of blanks for pearl buttons, much of 

the operator's time is consumed i n  the sharpening of 

the saw, which must be done at very frequent inter
vals, This must be done three o r  four times an hour, 

nnd each time about three mi nutes i s  consumed in 
putting a new edge on the saw teeth. A new inven

tion by which this can b e  done i n  about ten seconds 

has recently been patented by J.  W. M i ller, of Musca

tine, Iowa, and the i nventor claims that not only is 

this time saved but better work is done. The tilT.8 

saved alone represents an additional product of be

tween fifteen and twenty gross of blanks i n  the cours� 

o f  a week. The device i s  merely an attachment made 

to the regular blank cutting machine, being fas tened 

adjacent to the maple plug. When an operator wishes 

to set h i s  saw, he adjusts the machine and without 
stopping the cutter, sets the saw. H e  then stops the 
machine and adjusts the filing machine, w hich con

sists of a number of small steel files working rapidly 

back and forth on the teeth of the saw> I n  ten seconds 
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the saw i s  filed and set and the cutter has nearly a 

half a gross of buttons cut before his ne ighbor who 

is using the old method has finished filing hi:,; saw. 
• • • 

VENTILATED EYE-SHADE. 

The ordinary type of eye-shade possesses the serious 
defect of improper ventilation. I t  is arranged to fit 

closely to the eye, and its shape i s  such as to catch 

and hold the heated air which drifts therein. This 

pocket of hot air is very annoying to the eyes, and 

causes them to burn and smart. The h eat also affects 

the head, producing a dull,  stupefying headache. These 

ill effects are avoided in the eye-shade here ill u:,;

trated, since ample provision is made to permit the 

VENTILATED EYE-SHADE. 

heated air to escape. The eye-shade is spaced froj!l 

the forehead by means of a flexible ribbon, secured 

along its upper, inner edge. This ribbon i s  si nuollsly 

d isposed on the eye-shade, that is,  it i s  looped, instead 

o f  lying flat thereon, and these loops bear against the 

forehead, causing the eye-shade to stand ou t a d istance 

of about a quarter of an inch, thus forming a large 

ventilation passage for the heated air. A );latent on 

this eye-shade has recently been granted to Mr. W i l l iam 
S. Bevan, of 829 Gates Ave., Brooklyn, N. y, .... .... 

CHAIN CLAMP. 
In the accompanying illustration we show 

a simple clamp, which can be attached to any 
chain in such manner as to relieve the tension 

on any part, to permit removal or separation 

of that part from the rest of the chain. The 
device will  be found very useful i n  repairing 

automobile chains while on the road. The 

main advantage of the invention is tilat one 
or more links may b e  removed from the 

chain without taking the chain off the 
sf;rockets or letting it drop to the ground, thus 

obviating the possibility of dirt or sand clogging 

or injuring the chain or sprockets. By use of 

this chain clamp, injured links may be removed 
from the chain without disturbing its adjustment. Th e 

clamp is a very compact l ittle device, as shown. I t  

comprises a metal b a r  formed with two slots, t o  receive 

the depending arms of two blocl;s. These arms, at 

their lower ends, are threaded to receive a screw rod. 

One-half of the screw rod is cut with a ri ght-hand 
thread, and the other half is cut with a l eft-hand 

thread, so that when the rod is turned in one direction 

the blocks will be drawn together, and when turned 

i n  the opposite direction the blocks will move apart. 
The blocks are formed at their upper ends with curved 

I ugs adapted to fit against tile pivot pins or bol ts of 

CHAIN CLAMP. 

the sprocket chain. When the lugs are th u s  applied 

back of the chain pins on opposit8 side of the injured 

section, the screw rod is turn e d  to draw the l inks to

gether. This relieves the tension from the injured sec, 

tion, and permits remo" al of the bro]{ en or weak

ened l ink without otherwise disturb i n g  the rest of the 
chain. Mr. Hermann Huhn, of Macon, Ga., i s  the in
ventor of this improved clamp. 
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RECENTLY PATENT E D  INVENTIONS�c-���-��;.t:; i�to �t-:-P OI;:�:'� ·�hiC�c -�l:�- 1�L��nst ;'L;':ent a curved sounding-board and 
Electrical Device",. vol atilized a l ong WIth the steam, whIch stIll a curved o r  con caved lid, whIch also serves 

ULTRAcVIOLET.RAY I.JL I'JC'l'HODI'J". --C. F. 
holds formal dehyde absorbed in it. This is 

I 
a s  a medium t o  diffuse and give enlarged tone 

passed through a superheater. The high tem - . and effect to the sounds deflected upon i t  by W. HORN, New York, N. Y. I n  this patent the pera t m e  entirely liberates formaldehyde from I the c u rved board within the instrument. invention relates to electrodes for the produc- t h e  steam, converts polymers in to active for- TRANSFI,JR-T I C K lIT T.-W. KLEIN, J t ion of ultra-violet rays ; and t he principal maldehyde, and discharges it with the steam 
R., 

b '  t f th . t ·  h . . Brooklyn, N. Y. rrhis inventor's ticket is par-a Jec a e Improvemen I S t e prOVIsIon of i n  superheated state throu"h the door into the l t d  b � ticularly designed and adapted for use in trans· an e ec ro e y means of which these rays chamber to be fumigated. 
may be produced in l a rge quantities and which felTing passengers from one line of cars to inc 
may be conveniently employed in the appli- FOLDING BOT-A. L. RICYNOLD�, Madison, tersecting lines, and for this purpose the 
cation of the rays to the c m e  of disease. N . •  T. Mr. Reynolds' object i s  t o  provide a box ticket is composed of a body or main portion 

alTanged to permit packing and shipping i t  and attached coupons. The purpose of the 

49 
on the k n i f e  in a rapid manner, and the fine 
smface of the tool is p resentable to act only 
on the edge portion in a way t o  prodnce a keen 
cutting edge. 

C O MPOUND 'I.'OOL.�-A. L. GHICElN, Creede, 
Col. Mr. Gheen's object in view is the pro
vision of a combined screw-drivel' and nnt
wrench wherein the parts may be folded com· 
pactly, s o  as to be canied conveniently in the 
pocket, provision being made for locking the 
members in their unfolded operative p ositions, 
s o  that the tool can be used to good advan· 
tage. 

Of Interest t o  Farlllers. 

�rrOCK-\VATEnB R.--li'. S. SRY MOUR, l\Ian
ehester, Iowa. rrh e  present invention relates 
to ('eJ'tain improvements in apparatus for con
ta ining an automatically-regulated supply of 
drinking water for live stock, pmticularly on 
farms, but also in towns, villages, and in such 
other places as i t  may be desirable to care for 
the Htock. 'Phe waler is kept clean a n d  free 
from the effects of temperature, thus keeping 
the liqnid cool in summer and preventing win
ter freezing. 

fla t or collapsed, to a l l o w  quick and convenient ; ticket is to prevent a passenger from riding 
setting up of the box for immediate use, and 1 in a circuit on the cars of any street-railway 
to securely lock the parts in position and pre- system, and i t  is a n  effective check against 
vent accidental unlocking, and a t  the same t his. 

HAND-TOO L.-W. W. BARTON, Salt Lake 
City, Utah. Briefly stated, the device com
p r i s e s  two jaw-like members having handles 

time presenting unobstructed inner faces of SAFE'I.'Y HOOK OR R I N G .-�·D. L. TROYlCR, at one end and a chain or other means for 
the top, bottom, sides, and ends of the box. Shanesville, Ohio. Though adapted t o  various adjustably connecting together their opposite 

C [) L'J'I VA'1'OlL-M. JlCNNING� and ,T. H. 
JIGNN1NO::-i,  liJlizabeth City, N .  C. Tllis appa-

JiJI-tASER.--II. R. 'rOOKI<;R" New York, N. Y. nses o r  purposes, the device i s  intended more ends. Connected with the chain is a spike, 
1�his mechanical craser is more especially de- especially as a safety hook or ring for con- which is employed in connection with the 
signed for use on type-writing machines and necting the ring of a watch, charm, locket, 0 1' jaws for prying ofr covers or for various other 
arranged to pnable the operator to quickly and t h e  like to a chain, fob, guard, 01' similar con- purposes, as will suggest themselves during 
accmately erase either a single letter, sign, trivance. I t  i s  also admirably adapted a s  a the practical use of the device. 
or the like o r  a woru or an entire line with· key-ring, as well as a connector for belts, BUCKLK-II .  W. L UHMANN, Hays, Kas. 
out danger of marring the remaining writing cables, etc. �rhe intention i n  this instance i s  to provide a o r injming the paper, and to readily brush rOWrABLEl APPARATUS FOR TIIAWING buckle adapted to clasp or clamp an at
the paper clean of abrading matter to a l l ow of [I'ROZEN GROUND.-C. W .  JOYWf, Seattle, tached strap, and thereby dispense with the l'a tus i s  especially an improvement in straddle- striking another letter on the erased part with- " "'ash. The object in this instance i s  t o  pro- u s n a l  tongue, whereby secllring of the strap row cul tivators, and one object of the inven- out blurring. vide a portab l e  apparatus adapted to utilize enu is effected. It has advantages over a l l  tion, among others, is to provide a construc- AHT 011' PUR IIi' Y I N G  N ITROCIiJ L L U L O S liJ, the combustion of wood for thawing frozen similar buckles in forming a bend over a transtion of beam and of devices for snpporting the 

same HO the d l trel'ent sections of the beams -Ii'. I. ]) fJ  PUNT� \Vilmington, Del. Mr. Du grollnd i n  a very economical manner, effect verse rib and by double-clamping action ef-

can be readily a(ljnsted in order to set tile Pont' s i n v e n tion refers to improvements in the rapid dissipation of frost that pervades the fected on o[lposite sides of the bend through 
a r t  of p u r ifying mitrocellulose and analogolls g'ronnd by directing the entire v o l ume of hea t means of cams and an under transverse rib. plows in any desired relation. substances, his more particul ar object being fl'om fuel combustion upon t h e  bottom sur- YVIRTiJ-'l' IG lIrpEINEH,-T. J. CORRIGAN-, Ar

A l J 'l'OMA'l'IC COUPL I N G . -'l'. W. LUlmN� 
a n d  J ;. II U(lUJGH, Hoopeston, I l l .  An ohject of 
the invention is to provide un automatic 
tOllpier adapted for nse under conditions which 
w i ll hold with absolnte secmity, preventing 
Hccidpn t.al nncoupling of the engine from it'::l 
load wIlen on the road, and w h i c h  may be 
qll i ckly a n d  easily uncoupled, the unconpling 
of the coupler being effective to set it in 

t o  di slodge impnrities which affect the stability face of an excavation, a f m tber object being kansas City, Kas. 'I.'h i s  invention relates t o  
of n i t rocell ulose and a lso to r e m o v e  a n y  to enable the starting of the f i r e  at the upper I i m [lrovements in devices for tightening or tak
gaseolls impurities which may he occluded :'-Hll'face of the ground, and also enable con- ' ing up the slack in wires, particularly fen ce
within the material owing to its organiC struc- venient removal of the heating apparatus from wires, the object being t o  provide a tightener 
tme. the exca va tion to permit the thawed ground of simple construction by means of which the 

HOMOLOGUE S  OF I S O I O N O N I ') AND PItO- to be readily loosened and elevated from the wire may be quickly and neatly tightened with 
CIGSS 0 1,' MAKIl\'G SA�iIG.-�ltI ClIAlm SCHMID'f, shaft. very little labor and without danger of dl"Uwing 
lIolzminden, Germany. The present invention A C I D-PROOI,' COMPO S ITI O N .-�li'. A .  PANK, the fastening' staples from the posts. 

I)()Hit ion for automatic a('tion when the coup
ling-bar Is introdueed therein. 

relates to the manufacture of homologues of Butte, Mont. �rhis composition 01' paint when 
alpha and b e ta ionone i l l ustrated by tile follow- applied to iron pipes u sed in copper-mining in-

Heating and Lighting. ing exampl e : lfifty parts of crude 01' pure cy- dustry prevents their corrosion by acids n o r·· 
J\I0,],OH- I >H I V I·J;'; CjjI!l' I VA 'rOILc�K 1M· clo�citral are mixed with one hundred of ' mally contained in the copper water. Hereto· ACmTYLENI;j ·GAS GF-N E RATOR.-J. C. 

I'ICI(J A!.I" , Napl es, I taly. I n  t h i s  patent the methyl- ethyl-ketone, and to this mixture five fore such pipes were lined wit h wood ; but ,VA UGH, Moline, I l l .  One 'object of t h i s  im · 
inv ('ntion relates to an ".ppal"U tn s for c u l tivat· parts of sodium dissolved in alcohol are added. expensive and cumbersome l ining of wood provement is to provide a form of car lJi ding l and, said apparatus comprising a cultivat· This i s  left at ordinary temperatme an bour may be dispensed with if the pipes h a v e  magazine wherein t h e  carbid i s  con/jned in 
ing tool or tools mounted on a wheeled frame o r  two or mllre, if Iwcessary, u n til the odor been properly coated with this paint. It ad. isolated layers by mechanical devices adap ted 
Hnd a motor connected by ,s llital)le gpari ng I of cyclo-citral has disappeared. I t is then mits of general use, and is not limited in its to be released in an automatic and succesHive 
with t h e  tool or tools and with the traction - i acidified slightly with a solution of weak acid, application to pipes of this kind, being suit. manner fo r the purpose of dropping t h e  carbid 
wheels, su t h a t the tOOIH may be ope rat ed and ! such a s  tartaric acid and is distilled in steam able for use in building, marine, naval, and layers on the successive downward movements 
the vehicle propelled over the ground to follow which carries o ver ' first all excess of t h� other ('onsLruction work, and to prevent cor- of the floating bell, such maga'l;ine being easily 
the operation of the tools. methyl-ethyl-ketone and finally t h e  methyl - rosion of iron and steel generally. removed for the pmpose of cl eaning the parts 

'1'I m [;j S I I I NG·�iA C II I N K�-l\I. ])A V I �  and ionone. KNOCKDOWN CASK _ R. SCHO U'no N, and renewing the carb id-su pply. 
\V. A. I.I1Gl i1<jNBA Ulollt, Ames, OkJuh om a Tel'. A rOsrr-LII1"rl�J{. -II .  O. RU'l'VOLD" Hesper, Keokuk, I owa. rrhe invention has reference to A C I<jrrY LEN I� - G A S  G J-DN E HA'rOU.- N
pu rpose of this invention is to provide a box Iowa. In operation to pull posts, large 01' improvements in cases 01' boxes particularly LIKIN S, St. Paul, Minn. In this patent the in
Ol" casi ng in which is located a hollow shaft small,  the lifter may be placed with the stand adapted for shipping bread or the like, an vention relates to an apparatus for facilitat ing 
" "lTying knives tapering in direction of tile ahout a foot from the base of the post. 'rhe object being t o  provide a case that will be the generation of acetylene·gas. I t  is espe· 
easing exit, which knives have their cutting handle end of the lever may now be lifted up ligbt yet strong and dmable and s o  constructed cially adapted for railway use and in otl ler 
edges bent over in direction of the motion of and the barb p ressed agai n s t  the post a s  that i t  may be compactly folded to take up places where gas-holders cannot be con· 
ll", Hhaft, and, fmther, to provide a drive- low down as possible and the chain b e  passed but l ittle space dming the retmn shipment or veniently used. When, however, a gas-holder 
Hhart which passes 100Sl'ly through the tubu- around the post from the eye and secmed upon in storage. i s  t o  be used, valves may have suitable can
>ar Hhaft, being tmned thereon i n  an opposite t h e  returned e n d  a t  the opposite side o f  t b e  C O L  L A P  fl I H L E MI'JGAPHONK _ �  II .  nection with the gas-holder, s o  a s  t o  b e  a u to
dil"e(·tion, and to provide a g-oveming comb poi n t  a t  the end of t h e  l e v er. The chain will S'1'URG m�, N e w  Yo r k, N .  Y .  In this patent the matically operated thereby. 
opposite the delivery ends of the knives to pre· prevent a ny slipping of barb o r  spm o n  object of the inventor i s  t b e  provision of a ACE'rY LI;JNI;J·GAS M A C H I NK-G. ANIH1H' 
ven t  a too rapid feed of the c u t  material to ! tile post, and the handle end will  be brought n e w  and improved megaphone adapted to bl' ICGG and 1,' . A. SICLL, Red Lodge, Mont. lhrst, 
Ille fa n s  and off-take mechanism. I t is a n  down and the post be lifted out of the ground. collapsed and folded into comparatively litt l e  this invention a ccomplishes the automatic sup-
impl"ovement on a former patent a l lowed to 1,'LUID.l'ItESS UIUj .. l'J·GUL.AT01{.-,T. W. space for convenient storing aboard ship or ply of carbid in given quantities when gas in 
Ihese inventors. S co'r'1', Colorado Sprin!;d, Col. The aim of the other place and adapted t o  be quickly and t h e  holder i s  diminished by consumption at 

V I N liJ-Cn'l,rrIOIL-H. V, JJGJI'l;'UIWS, \Vaycross, present invention i s  to provide a regulator ar-
readily extended for use. the burners ; second, the q u i ck and easy r�-

Ga. Mr. ,Jeffords's invention relates t o  that mnged t o  permit the diaphragm t o  expand and RETORT.L I D. -C. B'. A. Il!cN'],�CHICL, Stettin, plenishing of carlJid ; third, the prevention' of 
ty[W 01: class o f  cu lters ern p loyipg suitably- , eon tract in both circular a n d  diametrical di- Germany. 'rhe invention refers t o  a covel' 01' gas leakage throngh a hand-hole and stulling

spUl:ed r {Juners a dapted to be drawn along r('etions to prevent buckling of t h e  diaph ragm lid for secming, tightly cl osing, or sealing ves- box ; fomtll, reduced ebullition of water in 
vy hOJ'Be 01' manual lJower and having blades and t o  a l l o w  up-and-down movement without sels, mainly retorts used for purposes of coal generator when carbid is dropped therein ; 
wl] ('l"eh.y the v i n e  is c u t  at opposite sides of danger of the diaphragm bending nnduly. '1'he o r  other disti l l a tion, the object of the in- fifth, to expel gas and flood generator on con· 
t l l e  row, the runnel's being provided with invention relates to fluid-pressure regulators vention . being to avoid as far as possilJle the sumption of carvid in magazine before open
lIandles adapting them to be guided a s  they such as shown and described in the former Let· radiation of heat from the iron lid, which has ing generator to c l ean the same ; sixth, to 
n re dl"ilwn al ong. ters Patent granted to Mr. Scott. hitherto proved to be a grave inconvenience in facilitate discharge of water and residue fro;' ,  

IUJ I N I,'O RCI,JD Tl;jHRA _ COTTA l'AR'l'I· p ractice and one that very serio usly inter. generator ; llnally connecting reserve generator 

'l' ION .-1'. II. IlICVIICH, New York, N. Y. Means fered with the operation of the retorts. of battery to intermediate connecting devices 

STAU I';·F LOOl H N G  SYS'l'!'JM.·c .. G . . T. G m· are provided in this case for increasing the EXPANS IlILE ROLL.-,J . II. BRICCK, Bris-
with gas·liolder. 

. 
Of GeIleJ'al Interest. 

N I';Y, Mohile, Ala. This i n v e n t i o n  is an im- strength and efficiency of the mortar o r  cement tal, N. II .  Mr. Breck's invention relates to HANGR�cQ. CllANW,. 
San DIego, Cal.  In 

J) l'O V','IIl e nt in Ji rE'-E'xt inglliHIH'],S, having for an joint between superposed tiles, and to attain r o lls the peripheries of whkh may vary in ; this patent the inventIon relates partIcularly 
( )1 ).I·pd t o  j)J'ovide H novd ('ODstl'llction of sta!-"p- tILI'S end a metallic member of OlJen-work COfl- ' d t'  I I t th d t d f to improvements in a combined range, baking /? �lzeJ a n . more pal' lC\� a l' Y 0 o s e  a ar: e l oven and servinO'-table an object being t o  flooding meclillnism, so that i n  c a s e  a fi J'(� .:-\ 1  l'llct ion i H  pla('ed between the courses of t i l e s  for u s e  I n  paper machines. In such machInes . , b '  

lin'a ks o u t  a v a l ve or valves under the con· and im bedded in th e plastic bond in a way for diffi culties OC('U!' that cause loss of time and i provide a d evice of thi.S character t h a t . shall 
trol of persons from the Htage ('an be opened the material w h i lE' p lU Htic t o  pass through production in stopping opera t ionR, and dam- ' be accessible from � ll sld�s, and that W ill .oc
and the entire stage quickly flooded with the metallic member and to adhere to the age often is caused. To obviate these difii- I copy but compelatIvely lIttle space, adaptmg 
water. Bn rfacps of adjacent tiles, the mortal' and the c ulties and provide means for readily varying i t  for ll s e  In hote l s  or restaurants. 

FOUNTA I N  AT1'A C l l M I<JWl' I" OIt l'I,jNS.-� open·work m ember producing a thin, strong, the rolls with o u t  the necessity for stopping l O V l·;N FOR GAS, GARoLKt-; m, OR O l I, 
J. \V. LANGDON, Walla Walla, Wash. On e  ob- and secme j o in t  between tlie tiles. the machine are the principal objects o f  his STOVI'JS.--I'JLLA D .  I l AItIW;, New York, N .  Y. 

'rlle purpose in this instunee is t o  provide a jPl' t  among others in this case, is to provide a F liJ N C E .-.T. rl�NCE1, Gratis, Ohio. In this 
to im-novel construction whieh can be fi tted and instance t he invention h i s  reference 

held on the pen and which can be filled and provements in metal picket fences, an object 
Pl1I p t i ed. through i t s  front end and which at being the provision of a metal fence, prefer
its said front end will be free from contact ably made of steel, that will b e  of light stl"lliO 
with the pen-point so that the flexibility of 
the latter will in no wise be impaired. 

MW1'lTOll 01,' I'IWO() C I N G  AHTn' I C I A L  
Ii' [ n��L.--G. K. II( ) I ,LI�rl'I�H, J IL� N e w  York, N .  Y .  
rrhe objeet of t h i S  invention i s  to provide a 
nWl hod of producing artificial fue l ,  the fuel 
IHl ving a high rate of heat units and being in 
solid or briquet form, practically sm okeless 

ture, yet very strong and serviceable, and i ll,,! t 
may be sold at a compal"U tively small cost. 

DUS'I.'·AHRmSTER.-W. ,T. NWW"1"ON and R .  
DI GGLID, Accrington, Lancashire, and G .  \V A'l'
�UN, Leeds, York County, England. I n  this 
case t h e  invention relates to improvements in 
dust-arresters, an ol)ject being to provide an 
automatic and effectual means of arresting 01' 

a n d  odorless before and while burning, and i n �  preventing t h e  escape of d u s t  or the l i k e  from 
tf'nded for use in household-furnaces, kitchen l'efu se-lml'ners 01' other furnaces and flues and 
and oth'?r stoves, boiler furnaces, and the like, so arranged that the accumu lated matter may 
and capable of producing a high heat. b(� removed without interfering with the fu1'-

'ntAP·DOOlt OPI.JNER.-C. II. Moos, Stil l - nace·draft. 
" a ter, Minn. The object in this inMance is V!�NDING SIIOW·CASTc. - I .  KLA YMAN, Dal
to p r ovide fea t l l r e s  of constrllction that a r e  timol'e, Md. Mr. Klayman's invention is i n  
simple, practical, a n d  inexpensive, t a k e  up 1 the nature o f  a vending show-case f o r  retail 
l i a l e  I'oom, do n o t  obHtrllct the door-opening, i tra(le�Hnl''n for conta i n i n g  all sorb; of small 
a fford mC'ans for counterhalancing doors of d i f- articles held for sale,  such as candies, spool 
ferent weight provided with t h e  improvement, cotton ;:lnd silk, screws, nails, bolts, and various 
and also permit graduation of the lifting power, other small artid e s  which are kept in assorted 
so that the door w ill remajn c l mwd llntil , sizes, styles, n nd pJ'ie(':.;. 

startl'd to open by s J ig-l l I; lIlanmll effort. I M T T S ! C A L  INS"J ' l t ITMEN'1'. SAHAJI 'V. 
FOltMA LI , !'J!I YI IIIJ" A l' I ' A It A '" T T  S. R I f'LAJ(K, N('w YO " I" N. Y. 'I'hp in v e n t ion relatps 

HALJXC I I IGN g M lW� J\To l l n t. Vr'1'1I01l, N. y, Bl'oadly Jlu r ti e n l a l' ly to i mpl'ovPl I l t'n t x  in nprigh t pianos 
stated, the pro('ess e m p loyed i n  thiB {;(lse ('oTl- (}I' � i rn i J a r  upright Tl11 1 siC'al instru m e nts, an 
sists ill boilillg liquid fOrluaillcllyde, whereby I object beillg to employ ill connection with 

invention. 
construction which will be simple, durable, a n d  
effective, a n d  s n c h  t h a t  the b a s e  c a n  be verti· 
cally adjusted to place a pan, griddle ,  p;rid· 
iron 0 1' broiler, 0 1' other cooking vessel 01' 

I I O ltS!'J S IIOK-lt. K ,TOIl "�ON, Ne'w York, 
N. Y. 'I'his shoe i s  provided with a pad or 
rubber or analogous material t o  relieve the 
shock to the horse due t o  striking the hoof 
o n  t he ground. rrhe invention comprises t h e  utensil 
combination, wit h the shoe proper, of a com. flame. 
pressillle frame alTanged to be clamped o n  the 

employed in the desired relation to the 

shoe calTying the pad which engages the H o u sehold Devices. 

ground as the horse travels. DOOit- O P E N E H.-T. fiJ. L1DID-, Chulavista, 
MTJSI C.TI(ANSPO S IT I ON C II A HT.---W. II. Cal. Thollgh [lal'Uculal"ly adaptable to scrpen· 

F I�LJ<;Y, Chicago, I l l .  ':rl1e purpose of this doors, the invention may be used in connec
improvement is to provide a chart th rougll L i on with d oors of other sorts ; and it com
the medium .of which any o n e  c an l l'anspm.;c pri seB a lnean� monn ted on the door m('chan
a piece of music at sight without chance of ism or frame which when engaged by t b e  foot 
mistake and which will be of m a terial aid to of a person passing the door will act to en· 
persons writing music. It wil l [Jrove an ac- ahle the person to pass through t h e  door witl1-
cu rate guide readily understandable to any one o n t  using the hands t o  open it. 
having a slight knowledge of the principles S'1'I'jl'·LAl J D E R - Ii .  L. SCH WALBE, Je'!"s,,') 
of musical composition. City, N . •  T. In the present patent the inven' 

Hard_are. 

KNI FE· S I l ARPFJN l';R-A. W. ,TOHN�ON, 
New Brunswick, N. J. rrhis invention con
sists of a rpvel'sible gri nding-tool l1 aving a 
coal':-;e abJ'a mnp;-faer on one side and a :fine
finishing -F;)('e Oll t h (� ottlel', in connpction with 
mpans f o r  l) J ' {','-;p n t ing t l ] (� J'espeC' tivE' fn('ps of 
ihe tool a t  difl'pJ'('n t  ang'les to the edge po r t ion 
oj" the knife 0 r blade, w bereby the coarse side 
of the tool i8 available for grilldillg the bevel 

tion has reference t o  improvements i n  exten
sion step-ladders, the particular object be�ng 
the provision of a step-ladder of this char
acte!" that wi l l  be ve!"y simple in its con· 
stl'llction and very rigid and strong i n  any one 
of i t R  il(ljuRted positions. 

C l T It'I' A I N·I" I X'L' I Jlnj. - O. MALMQTiI �'l', Npw 
Y(wk, N. y. rrhe Plll'POSP of t h e  jnvpntor is 
to p l 'ovid e ;) fix I-llI' L' adaptable to J'P(,pive a rod 
for supporting a lace 0 1' other light curtain 
and which is employed as a fixture auxiliary 
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tt> the main bracket utilized as a support for Haute-Vienne, lrrance, This machine for through connections with an alarm clock or Col. The design of these inventors repre
the curtain-pole or the pole adapted to sustain decorticating ramie and other tl'xti lc plants trap to effect closure of said circuit whereby sents an original and ornam .. ntal paper-weight, 
a portiere or other heavy curtain, the auxil- and leaves, comprises rolls between which the device may be set to provide for an auto· square in form, 
iary tixlU J'C being so made that it may be stalks are fed, a beater-wheel for breaking matic instant aneous photography of animals, ]\' "  C . . . 
quickly and conveniently clamped upon the stalks and separating fiber from coarse im- birds or like moving objects. OTE.- OPIeR of any of these patents wIll 

I be furnished by Munn & Co. for ten cents each. lower limit of tll!' main bracket and secured purities, a sbaker-frame for continuously agi- lrOCAL-PLANE SH Ul''l'ER-W, F, . FOL,mI<, Please state the name of the patentee, title of in position and as expeditiously and readily tating stalks wbile operated upon by' tbe beater- New York, N. y, In th i s  patent the lllventlOn the invention, and date o f this paper. 
removed. wheel, a conveyor for remOVIng !I l)('l'::: , drums relates to an improvement in focal-plane shut-

RgVOLVINQ SASH.-J . F. BLANCHARD, arranged in parallel conseculive pairs and I tns ; and its special purpose is to provide .. __ .. _..-........................................ -................................ � 
New York, N. Y. 'The in vent i o n  relates to provided with , intermeshing members, and a construction whereby the alinement of the 
sashes having horizontal pivots to the side means for J'ot a tu:g saId pans of drums at dIf- shutters to each o t ilpr and th" alinement of Busin�ss and P�rsonal Wants. 
edges mainly for convenience and cleanliness. · f�rent speeds for scraping the fiber. the connection-tapers fOl' the shutters with re- _ _ _ � _ _ _ _ _ ______ �� _ ____ �_ 
A main feature of the invention consists of I T Y I'E-W H J '1'J-:H.·- J. A LEx.\ '; llrm, New York, SUPl't to the reeling device will be main· READ THIS COLUMN CA I{ EFCLLY.-You 
auxiliary sash stiles formed of two lon g i t u d in a l ' N. Y. The aim of this i n ve n t o r  is the pro- tained under all conditions of adjustment and will tind inquiries for certain classes of articles 
members ', interposed springs bPi wpen t h e  mem- I vision of a type-writing machine of COID- operation of the shutters. numbered in consecutive order. If you manu� 

facture these goods write us at once an d we will 
b�rs permit t he ll! to move t o w  a 1'(1 and from ' paratively simple COllst ruction so arranged STEREOSCOPIC APPAHATUS.-V. S. L. send you the natIle and aildress of the party desir
each o ther, the sp l'ings yielding when the sash that the typc-('a r l'ying lUl l'S and operating- OWES, Adrian, Minn. 'rhe olJjc('t of this im- ing- th c i nforrnarion. ill every ease it is neees-

is t U l'IlHl OIl its pivots. leveI's may be moved to printing operation by provement is to provide means for displaying 
sary to give the nUlDber of the inquiry .. 

F L n ' ; I I IN G .'l'AN K.-B. \\'.1 L K I-: I{ , J R. ,  Aus- i a very little pressure and upon release be stereoscopic views more effectively and in lllUNN & CO. 

::\1anne I::-on Works. t:hlcago. Catalogue free. 
Inn uiry No.  ii' 3S.-For machinery for making starch nOm COrn and potatoes. 
AUTOS.-Duryea Power Co .. Reading. Pa. 

tin, Texas. A purpose of this invention is to quickly returtwd to their normal position. greater numbers than heretofore. The pictures 
jJrovide means whereby the water may be let WELL-D RILLING MACHIN E.-H. H. W,L- may 10e instantaneously changed without the 
out of the t a llk th rough an outlet-pipe having I BlIHN, N orth Yakima, Wash. The main object necessity of taking the eyes from the lenses, 
slip connection with a fixed flushing-pipe, which I of this invention is the provision of · a  walk- and therefore strain and discomfort heretofore 
ollt lpt-pipp is a u tol l lalieal l,\' closed by the 'I ing-beam with which a gasolene or steam en- pnta i led in removing- one picture and emplac
upwal'd action of the tank, and to pro l' i de an gine may be successfully used for well-drilling, ing another are avoided. Also the p i c t lll'('S are st����.iry !\o. 5739.-For machinery for pulling 
overflow-pipe in connection with the closing I so shaped and hung as to cause the drilling- effectively protec t  cd from abrasion and injury 
or valve device for the outlet-pipe whereby to I tool to move in direct perpendicular lines, and the number which may be shown is prac
regula te the aTl1 01 l i l t of water to be received thus preventing nil' rope or cable from rub- tically limitless. 
by the i an k  to obviate the pounding noise com- bing against the sides of the well and wearing FJ L�[ .]) E \' r-:TJJ l ' J :'\ ( ; MACI-I I NE.-J. M. 

.. L. S." .\fetal Polish, Indianaoolis. 8amules frep.. 
I n q u iry Nfl. 57'40.-For manufacturers of gramophones. phonographs, bicycles, etc. 

mon to flushing-tanks due largely to siPhons ! the rope or cable away. B IL\ I ,;r';lm, Home, N. Y. The primary object 
Handle & Snoke Mchy. Ober Mfg. Co., 10 Bell St., 

Challrin Falls. O. 
sucking air and water just as the siphonage PUMP-CONTROLLING A PPARA'l'US.-G, of the invention is to produce an improved I n q u i ry No. 5741 .-For machinery for making 
is broken. V. gLLI S, New York, N. Y. The invention re- structure adapted for use in the daylight for peart buttons. 

A l l,r n nA B LE STLDl' I,'OR g O O K ·S l lE L\' E S ,  l a t ps to an apparatus for automatically prim- t h e  purpose of dpvploping the sensitized ex- If it is a paper tube we Can supply it. Textile Tube 
posed surfaces of a tilm and for fixing the de· Company, Fall River, Mass. -T, K :\I.\ HTI .\"" , Butte, :vIont. In libraries, I ing and starting pump�, pa l'tiC'l1 lal'ly centri

Wllel'P ti(>l's of sht'lves are of such height as fugal pumps used for lifting sewage, bilge
to require a temporary foot-rest to enable one water, and the like. By its means as the 
to l'ea�h l.lppllr H l l el ver-:;, it is desirable to have ! l e v e l  of the water rises to a height rcqlliring 
the foot-rest always in place and a d a llt<'d for I its discharge a liquid-pressure is opened to 
H' I'U('ul adjustment. The object in this case I prime or fill the pump and �iml1 l 1 anponsly to 
is to provide details of construction which af· throw the pllmp'L'ontl"oller, whereby to start 

veloped sllri'U('ps without resorting to a dark plr��!,if�� ie°�e��t;·clJ�g� a��
n
f��

a
�����: oO/p;�!}l� room, either portable or stationary, and with- bultons for clothing. 

out the possibility of the latent impressions I Sawmill machinery and outfits manufactured by the becoming "light struck" during the process Lane Mfg'. Co .. Box 1:3, Montpelier, Vt. 
of treating the film. . I n q u ir y  No. :)14:1. --]fru makers of toys and novel-ties to make a campaign puzzle. 

ford a simple and convenient step capable of the operation of the pump. The present in- W ANTED.-Exclusive sale improved automObile spe. 
verth·al adjnstment and clamped connection vention rcpn'sen ts a further adaptation of the Prilne Movers and Their AccessorieM.. cialties. SpeCialties, Box 773. New York, 
with upright portions of a ticl" of book-sup- automatic starting apparatus forming the O I L.FBlEDING D E V I CK-W. W. MA'fHEws 
]Jor ting shelves to enable one to readily reach 

I 
subject of a former patent granted to Mr. and C. BAUER, Eureka, C t a b .  I n  this patent 

books on high shelves. Iellis. the invention relates to a means for introduc. 
\\",\ TE lt ( ' J,US E'l' . --F. W. BE�DIDI< and J. l'RESSURl<J A'I"L\C'lI �[ E :\,T FOR LUM- ing a supply of lubricating-oil into steam on 

I n Q u i r \· No. o1 7 ,.t 4 . --For makers of celluloid goods, to make a small cellulOid capsule in large quantities. 
The celebrated " Hornsby-Akroyd II Patent Safety Oil 

Engine is built by the D� La Verg-ne Machine Comuany. 
FO(ltof East 138th Street, New York. 

I n q uiry 1\'0. 5745.-For dealers in celluloid goods. 
�r . S'· I I I . ( )'I"I' I ;H ,  New Itochelle, N. Y. 'The aim I B EH·:\[A TC l l lXG :\1.\C I I [ :\, E S. A. M I L';I<: , its way to the engine ; and it consists in cer
of the in vention is (0 provide a new and im- , Burk's Falls, Ontario, Canada. The prin- tain peculiar devices by which the flow of 
IH'OV('d wa t p l'-do:-:c t, more especially designed I cipal object of HlP inventor is to provide a lubricant may be regulated at will and kept In buying or selling patents money may be saved 
for use on railroad-cars, marine vessels, etc., I machine which shall have the pressure-arm feeding at a stcu(l,v rate. 

and time gained by writing Chas, A. Scott, 340 Cutler 
Buildmg, Ito('he:-:ter, New York, and a nang('d to prevent 1Ipward draft in the carrying the blocks thereof so m ounted on the MUFFLER.-1. B. ULLOM, Claysville, Pa. In Inquiry No, 57,16 , -- \\'anted, a beating plant for bowl and to allow of fiushing the bowl to keep i machine that they may be independently op- operation, the exhaust is introduced through heatmg college bmJdings. 

the closet at all times in proper sanitary con- . erated-that is to say, if any uneven strip of the main inlet-pipe and upon :-;t r i k i n g  the pro- \Ve manufacture anything in metal. Patented arti-dition. I lI1a t (� ria l is being passed t h rough the machine jection in the T is divided and passes out cles, metal stamping, dies, screw mach, work, etc. , 
llHAPI']RY-IIOOK.-L. NACH:\IAN N, :>lew I the blocks will at all times bear upon the through branch pipes into the casing, where Metal Novetty Work., 43 Canal Street, Chicago. 

York, N. Y. 'rhe object the inventor ha5 in under s l 1 r fa e('� of the same in su('h manner it expands, losing force and impurities against I n q u i ry No. 5747.-For dealers in magic lanterlls. 
view is the provision of an article adapted ' that it will be held even to the machine, and the casing-head, striking upon the conic al pro- talking machines, etc. 
to sllstain the upper edge portion of a cur- thereby J) l'(lYcn t  any unevenness in the match- jerction v:-alls and being deflected all direc- Manufacturers of patent articles, dies, metal stamp_ 
tain above or alongside of the curtain-pole, ing of the same. tions back toward the center of the casing, ing, screw machine work, hardware specialties, macbin
wherelly a pl ura l i ty of the hooks serve to sup- POLI SI-I I NG-MACII I NK - G. A. E� SIGN, where the two portions meet and mix, where- ery and toois. Quadriga Manufacturing Company, 18 

port the curtain or porti�re in a way to con- i Defiance, Ohio. More particularly this in- by further deadening effp('t is �t:'Cl ! I"('(1 . 'rhe 
South Canal Street. Chicago. 

ceal the pole and the rings without resorting vention relates to polishing-machines using exhaust rising through the o u t l t' t -p ipe is de- ]O��i�1�\�hh��ohe�J.4� .. -For a coat hook opening and 
to stiffening media for holding the curtain. I an endless sand or other polishing belt. The flected by the cone and directed a g>l i n � t  the TO MANUFACTURERS 

\\. l :\' ] ) () \\'-SAS I I .  A. C, GODDAl{D, Wood· I object is to provide a machine more especially ring, the latter's concavity tending to return who want an advertising novelty, without competi
cliff, N . •  T. In this instance till: invention re- designed for polishing wa goIl and carriage it toward the casing. These impacts further tion. for daily family use, 8end for sample. 
lates particularly to that class of sash wheel spokes, neck-yokes, swingletrees, deaden sound and it escapes through ring H. A. Catlin, 
adapted to slide \"P1"t iL'H l l y  in tlIe window-cas- whiffletrees, handles, and other turned arti- opening practically without noise. White Sulphur Springs, W, Va. 
ing and to swing on horizontal pivots, so that I cles requiring high finish, the machine being HYDRA ULIC AI R.COMPRESSOR-,I. H. I n qu i ry 1\0. ;'7,J9. ' For machinery for cleanitlg 
the sash may be, turned to any desired angle arranged :0 �ut?matIcallY r?tate the �rt.lcle A I.J<;X.\ XDE H . Ymil', British Columbia, Canada. ���hig��:�1c?laCk moss, used in making mattresses, 
or completely reversed for convenience in wash- ! :�;n mOVlllg It III contact WIth the POI1Shlllg-

I I t  is the object of this inventor's improvement IIIQ u i •. y No . 5750.-]'01' makers of small gas en. 
Ing both SIdes of the glass by a person WIthIn e .  

I to provide an apparatus for compressing ail' gmes or motors. -
t hl' room ; and the object is to provide a I O lt E·S L L',[ElL- i . F. MONELL, Boulder, Col. wherein a falling column of water is received . I n Q u i .,y No. 57Iit.-For makers of lava gages for 
IDrchanism permitting the movements with ease , In this patent the inVEntion has reference to by an air and water separating t a nk) which is I Welsbacb burners. 
and without noise. I certain improvements in ore-slimers, a pu r t i ( ' 1 \ · connected with a hydraulic air-compression ap- I I.I Q u i l'Y No. a752.-�"'or castings for a l h, p, steam 

lar object of Mr. Monell being the provision paratus proper whose olll'l'ation is such that the 
engme.

. 
. _ 

IlIac hines and Mechanical Devices. of an ore-slimer of novel construction and so air compressed by it may be delivered to the eJ��I�:I�lrt��e ��5;0·;;:s�
r 
b:���,

a
�r �

l
�� ���_���� 

F E E \ ).tl E A lt l :\, C . -- . ,T.  B, HAH'f, Clarksburg, arranged as to quickly and wholly separate same pipe through which the column of wa te r  hand push wagon. 
\V. \7�L In llli� case the invention is an im- fine gold from sand and slimes. falls, and thus be conveyed into the said sepa- ItlQuiry No. 5?,54 .. -FoF a set of tints for a tinto
lll'ovement in the feed mechanism of sawmill- I )T: I 'L I CA TI :S G·.\L\CH L\'K-C, H. COL'f�m, rating-tank, whence it is conducted ill to a I ��ts';:e� ��st be of tbe Lovlbond scale, for refined cut· 

carl'iages, and has for an object, among others, : ?ecat�r, I�d. In thi� patent the obje:t of the storage-tank. 
I n quiry N o. J,755.-For makers of wo'Jd alcohol. 

to provide a compact arrangement of devices I InventIOn IS  to prOVIde a new and Improved LU BIU CATOIt.- O. K C .I Y ,  Hockymount, N. i ,", u i l'Y l"o. 5756.-For malrers of boot-blacking 
whereby motion is t ra n smi t ted from the saw- I machine, lllOlE' r�lH'cially designed fol' IISP i n  C. 'llle present invention has for an object by electrIcity. 
mandrel to the feed shaft or axle and to sup- banks and other financial inst i t u tions and to provide a novel construction whereby to I n q uiry No. 5757.-:F"or a fan with either a bat
port the intermediate friction-wheel and the : business houses and arranged for making a minimize the danger of breaking t he glass l�i.� ����ge�u��10eU

l
c
d
h�;a��nt���]�I�Cy

cg�u�a:t�e��t 
utlll' t' fl'id iOll-\\'lll�('1 as well in the feed-con- I c()�llpletp record of all c()m�nel'(' ial  p�p,prs .I'P- through which 111(' f(lpd is seen and to pro- and then move,) to a residence to furnish cool air tOr a 
trolling fl'anh'. ' 

« ('] \,('(1 and sent out to IH'l'mlt of obtalll l Ilg Im- vide fo l' renewing such glass in each sight 8ick-ruom, desk, etc. 
I mediate reference at any future time to device withou ' stopping tlw oll<'l"l t i oll of IUbri- 1 I n (luiry No. 57'")S.-1;·'or makers of Emal1 portable \vT!;J I CHl'r - IU'�(HST I1jI{l NG \\, i': I (;I-f I:\"(; - I previous t ra nsact i on s  or disposals of notes, " � , dred<:es for eleanl1 g and deepemng sm .. lll canals aHd 

MACH [ :\'  E .  I r .  rOT'I'I N , 100 St. Lazare Street, drafts checks dOlllcstie and foreign ex-
cating the other cylinder or the air-pump dItches. 

and L. }\'1. I )l·: L( ) ( ; E L l l�:laJ, 2[) Caumartin Street, I Chang�, etc. ' �:
b
p

I
�
icating devices connecting with the same 

m��i(b�i;��t�r� •. �:[b�I;;�·��,I�y�l�ers of machinery for 
Paris, France. An important feature of this 
contrivance consists in that t Il{' " wp i gh in g- I 
madtin(',"  pI'operly so called, is independent of I Pertaining to Vehicles .. 

registering mechanism and takes up position WAGON-TOP.-J. POHLIG, New Orleans, La. 
of equipoise without moving any of the pal·ts In this inNtance tiw invention relates par
save its o w n  level'S and its cursor, which may ticularly to improvements in side-curtain 
be so al'l'Clnged as to move without any slid- ll1f'chn n isll1 for wa g'oll- t ops , an object being to 
ing friction , so that the weighing-machine may provide a simple and novel means for support
be or the very gl'eatest sensibility. As the ing Ow rolling side clll'taino;, and a further 
registering mechanism is acted independently object is to reduce j he cost of construction by 
of the load t o  bp weighed it may be o f' very emitting certain elements shown in a former 
compact construction and made to fulfill a patent recently grantt'r] to Mr. l'ohlig. 
plurality of functions without impairing sen- TRICYCLK-C. ,J. MADON NA, New York, 

N. Y. 'l'he purpose o f  t hi::-< improvement is to 
CAROUSEL.-H. S. T l l o \ L \ s .  New Yo rk, N. pl'ovide a race-horse tJ'iCyt'lI'. OJ' a tricycle in 

Y. In this case the invention has reference which tlIp body is in the form of a horse in 

;-.;ib i l i t y  01' precision of apparatus. 

to improvements in carousels 01' merry-go- t\yo pivotally-connected parts, the real' being 
rounds, an object being to provide a (jel'i l'e of supported by two wheels on the sa n e  axle 
this chara 'ter in which th('l"\' i s  a variety of I and the forward part by a single wheel which 
movements and so arl'anged as to not only ' is a steering and at the same time a driving 
give amu sement to the riders, but also to wheel, so that the head of the horse-like body 
produce a ]l(,(,ll lia l' illusion to on lookers. always points in the direction of travel. 

\· \-: :\ l l ! :\ ( ; · }I A ( ' I I I ;,\ E .  F. L Y � t: N ,  Johns-

Railways and Their Acce .. "ories. 

F E E D-VA L VE. .r. L. Cm<RAN, Hock lin, Cal. 
'l'lw prime object of 1\;11'. ( ' u l' l'a n 's inven t ion is 
to provide a single fl'('iI'Y>I h'p which may be 
made to :-':('I'\'(, tIl(' purpose of t hp pl l l ra l  \·al\"Pk 
now commonly employed. This end t he inven
tor attain� by ('Ortst!'ll(, t i n p; the \'a lY(� with 
means L:lci lila t i Il}2,' its ready adj l l :'; t lllPnt from 
one P I"PSSl l J'P to a n o t lIpJ' . so that the single 
valve may be madc to feed high or low pres· 
sure, 

I IH 1 U i ry 1'" 0. :i760.-For a device for heating a 
house by hot water eit'{'ulatiun wherein the fuel used 
is either oil or gas, 

I n q u il'y No . •  1161 .-For the necessary machit lprv 
and .!-tufting appliances tor making horse collars, col i::r 
padS, etc. 

i tHI U i t'}' 1\0. 3762.-For makers of ventilators and fans, alHo dl y ltlg pIa ntl'l. 
III ()ui ry No. 5763.-For gas motors suitable r;,r 

aeria l navigation. 
I n qu i r y  J\o . .;i7 fj · I .-For automatic machiu�):'l fer 

turnmg and dl li l l llg pearl buttons. 
hl(t ll i n� No. :1, (j;).- For makers of pearl ·buttoll 

machinery. 
I n q u i r y  �o . .  �1"66.-For makers of gymnastic trp paratus made ot wood. such as Indian clubs, l�t('. 

\\' I :\' I J( ) \\'· S( ' ll r·: E;'\.-- n. I,'. ( " l l l t l ; I T Z H 1';W;, I n q u i ry "'0. 5767.-For manufacturers of rna. \YinHtoll Salem, N. C. 'l'his invention relates cllines known HS saw gins and ro11er gin8, such t18 ti,re 
pal'tkularly tf) screens for railway-ca r win- used in the Suuth, 
dows to shield passengers from cinders. dust, ('()�I���!!'J�SX�d�;pre��t;�h� g;�s�igk:�f a

m
lJt�Pi�l

i
� and the like while riding w i t  11 windows open, windmill. 

an object being to provide a SC l'een of simple hl Q n i ry No. �)769�-For makers of cold-drawTl, 
eon stl'w: t ioll that may be sold at a Vf'ry srnall sBamles"1 copl er or steel tubing 8ui1 able for high-pres 
price, ea"Jily placed in a window or removed . sure boiler purposes, 
therefrom by a passenger compactly folded or I l n q u i .r v �o. :i.77H.-�'or manufacturers of electl'lc , fall!", WhlCb run WIth a dry battery. 

town, N. Y. Mr. Lyn�s' objed in this inven
tion is to provide a maehine adapted to con
tain articles of different values or grades, 
such as rigaI's, and operating to ilelivf'r an 
article from any desired one of the sevcral 

rolled when not in use, and ( 'o n \'pn i pn tly CaI'_ ! 
I n (l U i ry No. 57'7't.-.F'or the manufacturers of the Photography.. l'ied in a va lise or secured to the outer side " Ever-ready " electrical goods. 

1 ' 1 l O T ( ) ( ; IL\ 1 'I I I C' - S I I 1 : 'J'T I,: It - O l ' E lt,\ T I :\ G  thereof. 

Designs .. 

I n q u i ry No. ;)772.-Formakers of electric motors 
with attachmell '.. of emery wheels and polishers. 

I n q ui ry N u.  :;" :J.- -For makers of tinfoil for 
wrapping moist gouds. etc. 

MEC IlANI S:vI.-,l, II. I1A"nmR, }[a r"ll!' t I (' . 
Mich. The purpose of the invention is ( 0  pro
vid(' H triggel'·opt'l'ated ,·\lshion-con trolled de-l'�(,p! J 1 .a ('!('N upon the insertion of a coin, and i vice for making and breaking cil'('uit connec- ngSIGN 1,'OR A ":\rE�l H E l{ FOn IL\(i- ] � Q uir y  No. 5774.-For makers of gas traction 

dIrectlD� ' he money by �1(>HnS of � novel I tion with an alarm d" 1 ie('. a bulb operating I [' H .\:I l I : '; ( ' [,'I \ X .  New ) ol"k, N Y. TIlis engmes. 
mechanl.sm and a control li ng mechanIsm for ' nevice ( perated llY the alarm d(l\ i('p. t lw bulb i n \  ('n t o l' ha R df'Aignf'd an original and orna el��;��)rllr:��jt�t;i��;.-;;For tbe makers o f  a cigar call-
ihe deSIred receptacle. I Rd (,fl l l JHHl llPing ( Oll1H'( j ( ' 1 1  v, Uh 1 hp �l ] tltt (']·  [ IllP n 1 n l tl( ':-,j �1l fi l l  a mf'IlI1JPI of a l,n !!, frank' 

D � C
,;

) It '1.' I C A T
,

I NU.MACI,: l.NJ'] , ---:p. p' l of a (·amera, and l�eans wl�PJ'eby the trigger 1 I l gSI UN FOR A PA I 'E ! l ·\\'I,; I ( ; l I T, .. -.. \V. D. Jl'AUUE, �1 Place d u  Champ de 1, uU'e, LImoges, may be brought Illto actloll mll-llUll-lly 01' 1·.\ tJl,�O� and It. D, HEINBOCKEL, Manitou, 
I n n n ll'Y No. �776.-For a largeqnantity of screws, 

('010 rol1f'.d thread. baving fiat bottom. with Alot. on tup, elther flat or round ; all to he ahout 3·8 1ncb or 5-.16 inch 
lind from 3Ki to 9 \llcucs long. 
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Tl 4'elpfJ tn a r;j ('am built-'ll', w ould the lightllillg' ('1111<.11 to thai of the respective size of wire '! 1 last iraCf'B of moisture and othf'r impll rities. 
paSl:'illg i h ,'ollgll that grounu affe�t the sleam Is the abuve common rule only correct for rnWl'C will be nothing remaining but pure 
boiler '! A. 'rbe question you propose concerning static electricity and not for currents '! Why ': oxygen, n itrugen, and a rgon. 2. \Vhat is the 
a lightning arrester connected to a steam boiler A. Electric tube wires are more expensive than difference between static and dynamic elec
as a ground, may be answered by saying that solid wire. Ribbon wire is not suitable or eas- tricity t A says that they are the same, and 
the lightning would pass through the steam ily manageable in the wiring of electric plants. B says that they are different. A claims that 
boiler to the earth. We do not see that the 'J'his  form of wire is the same for static and I if the secondary of an induction coil gives 
metal of the steam boiler could have any elec- electric currents. I static eledricity, that they are the same. He 

HINTS TO CORRESPO�DENTS. trkDI ell'ect '.lPOll the lightning. 'rhe case is ( 9427) E. J. B. says : Please i nform asks the question : "Can a Wimshurst m a-

Names and Address must accompany all letters or perfectly parullel to that of i ron Sbill� at me through the columns of yo ur valuable I· :.
hi

.
n� be U��d to light 

.�
am�s, or drive m�tors?" 

110 attention will be paid tb{T(>tO. This is for sea. 'They are frequently struck, and the hght- paper concerning "The ' "'hite Horse of the I
,
f ,It can, he says, stat,Ic 

.
and dynamIc elec

our iuformation and not for publication, ning passes off from the hull Into the water I Chalk '-':liffs of England" and oolige a diligent tnclty are the same, but If It cannot, then an 
RefeJ���e�f t�a

f;
e
���

ld
ar����s 

o
�r ������s 

o
�h���

st
1��� without damaging the hull. but unsuccessful searcher. A. T'he "\Vhite Horse i nduction coil does not give static electricity, 

Inquiries not answered in reasonable time should be ( 9 424) J. K. asks : W i l l  yo u  please of the Chalk Cliffs of I';ngland" is an image of as a transformer is nothing but an induction 
t d d t '11 b . . d ih l coiL" A. Static electricity is- electricity in ��:e

a �n�w���r�srq��r�n
n�t

'� IHt�:r
r:;�p��,��, �:lld, tGll me i f  a lightning rod placed on a pole II a horse which may be seen near Ashdown in the condition of a charge upon a body. Th8 

though we end Pavor to reply to all either by few feet from a barn will insure the safety o[ Berkshire, on the cliff which rises above the word static means without motion. The charge l;;;te{
ur

� in this departmeut, eaeh must inl'" the barn. In other words, if l ightning is in a valley. The legend ascribes it to Alfred the is at rest, but under tension, ready to move. 
]luyers wishing to purchase aIlY article not adver· straight COllJ'se for a building will a pole and Great, who overcame the Danes in the valley Dynamic electricity is el ectricity i n  motion in 

Used in our columns will be ,furnished with rod placed i n  said position attract the light- below, and had the horse cut in memory of the condition of an electric current. The distg2r��:�
. 

of houses manufacturlllg or carrYlll;; I ning from its course ': A, A lightning rod hiS
b

v
I 

ictory
f
· The 

s
White hor

'l�' 
w�s the c?mm

f
on tinction is radical and not dependent up·on the 

Special Written Information on matters of personal : standing above a building but attached to a em em 0 the axons. uI S  I mage I S  re� 
t b h' h th d' t "  d d 

rather than gem'ral interest cannot he expected I [JOle several feet from the building will make quently alluded to in the opening pages of l lippa�a us y w IC
, 

e con l . lOn 1S pr.o uce . 
A WlmshUl'st machme when m operatIOn but without remuneration. it less likely that the building will be struck ""r'om Brown at Rugby," not producing a spark is in a static condition ; SCie��c a�'i'�:i���c�UP�I:i�eenli:' �����r��

c
1� may be lJy lightning. It does not act in the manner ( 9428) J. N. H. says : 1. Of what is when a spark is passing the discharge is a 

1300ks referred to promptly supplied on receipt of you describe, by drawing a discharge which is sewer gas composed ? A. Sewer gas is com- current and is dynamic. I t is of enormously 
price. aimed at the lJuilding and is coming through pOSed of the gases of fermentation and foul high p otential and low amperage, and is mo-Min��l:k:Jn�r f��

b
:t:��ination should be distinctly the air from its source and away from the odors which are conveyed in the moisture- mentary in duration. It will not light a lamp, 

building. A flash of lightning takes place in saturated air, all holding the germs of disease because of these conditions. An incandescent 
I some such way as this : A cloud comes over ' 1 that are constantly poured into the sewers. lamp, 1G candle power, requires considerable 

( 9420) L H. C. asks : 1. What power ! a place. The eloud is charged with electri- See SCIENTU'I C  AMEHICAN SUI'PLEIVIENT N o .  current at a low voltage and continuing for 
would be required to operate a fan 7 feet ! city. 't'his attracts electricity of the opposite 1037 on "Analysis of Sewage Water," and No. a time to bring it to the temperature of in
diameter of the best design to carry air into kind from the earth and into the highest olJ' 418 on the "Dangers of Sewer Gas," ten cents candescence. Nor will an induction coil l i ght 
a cylinder the same diam'et er at t he speed of jeds of the earth under the cloud. These each, mailed. 2. Why will plumber's wiping I such a lamp, and for the same reasons. An in
G,OOO feet per minute : A. A 7-foot fan cannot charges of electricity in the cloud and the solder remain in a molten state longer than I duction coil arranged to transform a current 
be practically d1'iven to a greater speed than earth react upon each other until they pull pure pig lead '! The former is composed of I at the proper voltage and amperage will light 
[,00 revolutions per m inute, at which speed it strongly' enough upon each other to rupture forty parts tin to sixty parts lead and there- a lamp, but is not then in a static condition. 
should deliver 1 GO 000 cubic feet of air per t he air between them and then the flash which fore melts at considerably lower temperature. It is sending current, which i s  dynamic. When 
minute wilh a vel;city through a 7-foot tube, signals their coming together is seen. If the A. Pluuber's solder is fluid at a greatly less a dynamo is running but no current is being 
without back pressure of 4 �10 feet per min- most intense part of the charge on the earth temperature than lead and the heat lost is in drawn from it, the potential is there as a 
ute. To run the a!Jov� fan 'at WO revolutions is in the building, the flash will go to the proportion to the fluid temperatures. Hot static charge, and the machine would charge 
per minute will require 3G horse-power. 2. building ; if it is in the lightning rod the bodies cool faster than cooler ones. a condenser. The circuit is then in a static 
What pressure would be exerted upon a cir- f' ash goes to the rod. Now the chance i s  that condition. Turn on lamps or a motor and cur-

" t b '  ' 1 1  b t " ' "1 h d ( 94 29 ) J. W .  V. asks: A very long and 
cular surface 7 feet in diameter by a wind the ilighes 0 Jects W1 e mos u1gu Y c arge rent flows. The machine has become dynamic. 
blowing 70 miles per hour -! A. The pressure by the action of the cloud, and thus be the narrow strip of country near here has lately It is a dynamo now, as its name implies ; it is 
of wind on a flat sul'face at 70 miles per hour points to be struck. No power can divert the been swept almost bare by a "cyclone" or tor- sending current through its circuit. . A's argu
i s  2G pounds per square foot, o r  1 , 000 pounds discharge when once it starts for its destina-

I 
nado. Not only were the few houses in its ments are sometimes right and sometimes 

on a circular surface 7 feet in diameter. lion, which is the most intense p lace charged path demolished, but large trees in compara- wrong. He does not seem to keep in mind the 
by the opposite kind of electricity to that of tively deep and narrow valleys were uprooted, meaning of the terms he is using. 3. We ( 9421 ) F. G. B. write s : 
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the cloud. It goes to that point and to no parts of barb wire fences taken out of the have an alternating current here for lighting, or two ago, in your column other. Nor are we to think that the flash ground and the wire inextricably tangled, and, 

correspondents, there was given a solution always starts from the cloud and falls to the it is said, even rocks weighing several hun- of 220 volts. I can short-circuit this through 
of the p roblem of obtaining the number of feet, earth. It as likely starts from the earth as dred pounds and lying flat on the ground were an ordinary quart fruit jar, fil led with water, 
board measure, in a telegraph pole. Please from the cloud, and starts from both at the moved considerable distances. Can you give and with two lead plates, about one inch wide 
give me the date of paper. A. To obtain the same instant. I t  sometimes flies back and me a brief explanation, in your paper, of how ?y fiv� long,. in it. Can I get � spark with. an 
contents of a telegraph pole in board measure, forth many times from cloud to earth and such results are accomplished 'l Is there any lllductlOn COlI as long, USlllg th1S cUlTe�t wlth
add together the squares of the diameters of from earth to cloud before the surging action foundation for the current belief that a "vacu- I out a conde�ser, as I can USlllg lJattenes w1th 
each end in feet or decimals of a foot and dies out. Hods protect by furnishing an urn" exists in the center of the whirlwind, a condenser .. A. When :'OU put

. 
the poles of 

th d t f th d· t f h d M I ' th h' h . t . d '  h d t t' ./ the al ternatlllg current mto a Jar of water e pro uc 0 e lame er 0 eac en , u - easier path for the discharge SInce ey are w IC aSSlS s In Olng so muc es ruc lOn , as described you have a water rheostat, which tiply this sum by 0.78G4 and the product by metaL Much may be learned upon this topic I cannot see how a vacuum anything like com· can be used to control the llmount of current the length of the pole in feet and divide the from Thompson' s "Electricity and Magnetism," p lete or sudden enough to cause the air con· which shall flow for any purpose. It ' .t last p roduct by 3 for the cubic feet. For the tained in houses to burst the walls outward IS qUl e price $1.50 lJy maiL commonly in use for this purpose. You can in board measure multiply the c ubic feet by 10 ( 9425 ) J. J. A. asks: Please answer I by its expansion, as is said to be the case, this way run an induction coil for any desired to allow for scarfs and waste. the following : Is it possible to recharge a
' could he formed. A. The tornado is a violent, length of spark. Such coi I .ooes not require a 

( 9422) J. M. S . write s : There is some dry cell '! If so, let me know the proper way. :b��rl!��oc���r��e�S���I�o:n�:��g �it!a�O�:i�e�� condenser. 4. How many amperes can No. 
device on the market for cooling water, etc., A. A dry cell can be recharged in the same a few rods wide. It is believed that the up- 20 B. & S. magnet wire carry without becom
without the ice coming in contact with the way as a storage cell is recharged, by sending rush of air in the center of the storm some- ing perceptibly heated '! A. At an allowance 
water. There is a container that you put the a current through it in the opposite direction times reduces the pressure of the air by as of 400 circular mils per ampere, No. 20 B. & S. 
freezing matter in and set i t  right into the to that in which the c urrent comes from the , .  wire of copper can safely carry 2'h amperes. 

't h I h t . h t I II h . . f . h' C t much as a fourth of the normal pressure. 'thIS Th' ' 11 . ·t t t f b PI c er or vesse or w a ever you WIS 0 coo , ce w en It IS urnls Ing current. onnec
. reduction would be 533 pounds per square foot. IS WI raIse I s empera ure 0 course a ove 

We saw an item concerning this in the S CUJN- the positive pole of the charging cur:ent to I This amount of pressure is sufficient to move that of the air. Any current will raise the 
TIFIC AIVIEmCAN about a year ago, but we were the carbon of the dry cell and the negatIve pole stones and almost any other objects with temperature of a wire. No carrying capacity 
not interested then very much. Will you be of the current to the zinc of the dry ceIL We great violence. Such a diminution of pressure is given for wires under No. 18, since the Fire 
kind enough to advise us what you know about have published a good mode of doing this in Underwriters do not allow them to be used i n  
it� and greatly oblige '2 A .  'l""he material used o u r  SCIENTIFIC A)"IERICAN SUPPLEMENT No. will burst a house outward, as is often done, l i ghting and power circuits, and carrying 
for cooling is nitrate of ammonia dissolved in ' 14G1, price ten cents. �:�'d

sc�����n
t�� ���ri=i/�� ��� ::�:�r �t�h��� capacity has no significance except in relation 

its bulk of water, in which the temperature ( 9426 ) A. F. ask s :  1 .  What are the storms has carried objects up into the air and to lights and dynamos and m otors. 
falls from 50 deg. to 4 deg. F. Thus, by set dropped them at great distances from the 

point from which they started. Thus a piece 
of tin roofing has been carried 17 miles, and NEW BOOKS, ETC. 

ting a vessel of water into an ordinary water advantages of using unsaturated ( superheated) 
cooler with water and dropping in the n itrate steam in running an engine 'f rr�he superheat

in small portions, the water in the inner ves- ed steam arrives at the cylinder having a 
sel will soon be cool enough for drinking and high temperature, consequently there seems a letter has been found 45 miles from the p lace 

may be frozen with a full charge of the nit- to be a small loss in condensation in the pipe where it was when the tornado struck it. It 

rate. 'l'he method you describe is also a conducting the steam from the boiler to the is pretty certain that the wind in a tornado 

practical way of cooling a pitcher of water engine. The pressure, however, of this steam attains a velocity much more than 1 00 miles 
is not higher than that of the saturated steam pe;: hour, some say 300 to [,00 miles par hour. 

ROOF FRAMING MADE EASY. By Owen B. 

Maginnis, Architect. New York: 
Industrial Publication Company, 
1903. 8vo. ; pp. 150. Price, $ 1 .  

by filling a tin cylinder with equal parts o f  
in the boiler. What 1 would like t o  know is nitrate of ammonia and water and setting it 
this : Is the small condensation in the steam. in the pitcher for a few m inutes. See SCIEN

TIFIC AMERICAN S UPPLEMENT, Nos. 32 and conducting pipe the only .advantage of using 
605, for illustrated examples of this class of superheated steam. or has It any �pecral qu�h
domestic refrigeration, ten cents each mailed. ' ties or advantages w

l
hen w?rkmg 
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del" ? It seems the at tel' IS not e case, e-
( 9423 ) A .  T. L, asks : 1 .  Suppose a cause the pressure i s  the same as that of the 

jar which is a perfect vacuum to be instantly saturated steam in the boiler-say 90 to 95 
opened, will there be a time when the air that pounds-and hence for doing an equal amount 
fills the jar would be at a greater density than 
the air on the outside of the jar ? A, If a 
small opening were made into a jar in which 
was a perfect vacuum, the air rushing in 
would fill  the jar slowly. In this case the in
rushing current of air would be diminished in 
quantity gradually until the jar was full, 
when it would cease. 2. If there is a time 
when the air in the jar i s  at a greater density 
than that on the exterior would this density 
be increased by holding 11 funnel over the 
mouth of the jar while the ail' is rushing in to 
fill said jar ? A. If the opening into the jar 
were very large as compared with the size 
of the jar, so that the time of filling the jar 
would be very short, it is probable that the 
air would rush i n  with a concussion, and 
would oscillate somewhat to and fro before it 
settled to rest. This is because the air is an 
elastic body, and would rebound upon itself. 
I n  this latter case it might be that the air 
within the jar would be momentarily at a 
greater density than the air on the outside of 
the jar. If noll' the air were passed into the 
jar through a funnel, the action would be n o  
different from that in the first case supposed, 
since the funnel would simply constitute a 
small opening into a larger place, and there 
would probably be no time when the air within 
the jar was denser than the external air. 3. 
/Suppose the ground connection of a l ightning 
arreste.r for a telephone !Yf dynamo to be eon-

of work, the engine would apparently consume 
an equal amount of saturated or unsaturated 
( superheated) steam. A. 'l'he advantages 
claimed for the use of superheated steam in 
engines are the saving from loss by condensa
tion in the steam pipe, steam chest, and cylin
der, and the gain from expansion of its volume 
by its i ncrease in temperature ; against which 
are the loss of lubrication of the cylinder walls 
lJy the condensing of wet steam and the cost 
of superheating, unless it is done by waste pro
ducts of combustion after they leave the boiler. 
2. Can superheated steam be used in any en
gine or is a compound or expansion engine 
necessary to utilize it '! A. Superheated steam 
may be applied to any engine, but is most ef
fective in compound engines. 3. Please to ex
plain the expression, "the f'ngine consumed 
7.2 kg. steam per K. W. hour." (This ex
p ression was used in a German article.) A. 
The expression means 15.84 pounds of steam 
per' 1.34 horse-power or 1 L 8 4  pounds of steam 
per horse-power hour. 4. Are steam turlJines 
of about GO horse-power mannfactured in this 
country : "lhich seems to be more economical, 
especially regarding the steam question, en· 
gine or turbine, for electric lighting? A. Steam 
tu rbines are favorably considered for electric 
lighting on account of their high speed. 5. If 
electricity is always on the surface of a con· 
ductor why are larger wires not made hollow 
or also in thin itripi whose Ilurface would be 

( 94 3 0 )  R M .  C. asks: Will you please 
The fact that this small handlJook has 

reached its second edition i s  sufficient evidence 
that it has been found most valuable by at'chi
tects and builders. 't'he author treats very 
explicitly of the construction of all sorts of 
roofs, such as roofs for studios, towers, etc, 
The book is thoroughly p ractical in character, 
and is well illustrated by nearly one hundred 

i nform me through your "Notes and Queries" 
how to make a simple device for varying the 
speed of a small battery motor, one that runs 
on three or four cell s  of battery (or advise me 
where I can find this informatio n)  '! A. The 
simplest method of regulating the current from 
a primary battery is to raise or lower the cuts. 
plates of the battry by some mechanical de- PRACTICAL LAWS AND DATA ON TIlE CON' 

vice so that less or more of them may come DENSATION OF STEAM IN COVEHEU AND 

into action according as you desire less or BARE PIPES. To Which is Added a 
more current. You can in this way secure Translation of Peclet's "Theory alld 
the amount of current necessary for running Experiments on the Transmission of 
a motor at various speeds. A form of battery Heat Through Insulating Materials." 
for this purpose is described in our SUPPLE- By Charles P. Paulding, M.E. New 
MENT No. 792, which we will send for ten York : D. Van Nostrand Company, 
cents. Should you desire, however, to con- 1904. 8vo. ; pp. 102. Price, $2. 
struct a rheostat or current regulator with The object of this monograph is to give to 
wire in the usual form, you will find descrip- engineers a rational method of estimating the 
tions which will aid you, accompanied by dia- loss of heat from steam pipes and hoilers cov
grams, in our SUPPLEMENT Nos. 8G5 and D85, ered with any of the standard non-conducting 
price 10 cents each. Of course you will re� materials. Far from being new, the method 
quire only a small apparatus for three or four to which attention is here called was worked 
cells of battery, and would better use rather out by the French physicist l'(,clet in 1 850, 
a large wire, perhaps No. 16 iron wire. We I but, in the alJsence of translations of Peclet's 
think, however, the first method which we pamphlet, his deductions seem to have been 
suggest would be the more satisfactory. generally overlooked in this country. The 

( 9431) F. H. asks: 1. What are the principles involved are so general that the loss 
chemicals used for the purification of alr after of heat from covered pipes is only one of their 
i t  has been breathed ? I have seen the state- many practical applications. To those who 
ment several times that there are such chem- have to deal in an y  way with the problems of 
icals, and I would like to know what they are. 
A, To secure pure air, pass the air through 
clean cotton to remove dust ; then through sul
phuric acid to remove ammonia and m oisture ; 
then through calcium hydrate and potassium 
hyiJrate to remove carbon dioxide ; then 
through a solution of lead acetate to remove 
sulphur compounds, and lastly, through cal
cium ehlorlde and soda Ilme. to remove the 

cold storage and refrigeration, the information 
and the formulas given in this volume will be 
especially usefuL 
THE LOCOMOTIVE SIMPLY EXPLAINED. B y  

Charles S. Lake. London : Percival 
Marshall & Co., 1903. 16mo. ; pp. 72. 
Price, 25 cents. 

) Thls handbook forms No. 17 of the "Model 
Engineer" series, and It was written to describe 



in a popular way many of the main features 
of modern English locomotives, which are not 
familiar to the ordinary layman. It is illus· 
trated with some twenty·five cuts, among which 
are several half·tones of English locomotives. 

Scientific ADlerican 

Air hrake system for railway trains, N. M. 
111ft'any • . . • . . • • • • . • • • . • • . • . . . • • . • • • . •  

Air compreBsor, Diedrich & Cramer . . . . . . .  . 
Air hpate-r, W. J. Perkins . . . . . . . . . . . . . . .  . 
Air ship, J. D. McFarland, Jr . . . . . . . . . . . .  . 
Air ship propelling apparatus, A. V. Wine-

764,217 
764,182 
764,004 
764,198 

garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,512 
Alarm system apparatus, F. McGloin . . . . . . 764,199 

said substance, and are followed by the prob· 
lems to be solved. Such portions of the 
author's "Principles of Inorganic Cbemistry" 
as were considered adapted to the beginner 
are also contained in this book, which will be 
found an admirable textbook for the use of 

VADE MECUM GUIDE. A Popular Guide to 
Mineral Collections. With a Chap· 
ter on the Development of Mineral- A 
ogy. By L. P. Gratacap, A.M. New 
York: The Broadway Press, 1904. 
12mo. ; pp. 178. 

beginners in chemistry. 

LABORATORY GUIDE TO QUALITATIVE 
ANALYSIS WITH THE BLOWPIPE. By 
F. W. Martin, Ph.D., Analytical 
Chemist. New York : John Wiley 
& Sons, 1903. 12mo . ;  pp. 41. Price, 
60 cents. 

Ammonium nitrate, producing, E. Naumann 764,251 
Angling device, A. II'. Bingenheimer . . . . .  764,171 
Animal trap, W. Walton . . . . . . . . . . . . . . . .  764,085 
Animal trap, B. De Mocker . . . . . . . . . . . . . .  764,432 
Arch construction, concrete, W. C. Parmley, 

764,302, 764,303 
Aseptic napkin receptacle, A. A. H. Hamer 764,188 
Autographic register, E. J. Barker . . . . . . .  764,030 
Automatic brake, adjustable, M. P. Carpen-

Thi s  is of a convenient size to slip into the 
average coat pocket, making it an especially 
handy and useful reference book for the fre
quenter of collections. The writer observes 
the order followed by Dana in the fifth edition 
of his "System of Mineralogy," supplementing 
the discussion with an index of minerals alpha
betically arranged, so that any required de· 
scription may be readily found. There are a 
number of full·page plates of crystals from 
notable American collections, and numerous 
figures illustrative of the methods of classifica
tion. 
TWENTIETH CENTURY HAND-BoOK FOR EN

GINEERS AND ELECTRICIANS. With 
Questions and Answers. By C. F. 
Swingle, M.E. Electrical Division 
by Henry C. Horstmann and Victor 
H. Tousley. Chicago : Frederick J. 
Drake & Co., 1 9 04. 1 2mo. ; pp. 500 ; 
300 illustrations. Price, $2.50. 

The " Twentieth Century Hand·Book," 
phrased in simple language and lavishly illus· 
tra ted, aims to aid the man of limited educa· 
tion in increasing his practical Imowledge and 
extending his usefulness. There are chapters 
of practical instruction in the care and man· 
agement of steam engines and boilers. Prob· 
lems and calculations in hydraulics are worked 
out in plain figures, without resorting to the 
use of algebra, and simple arithmetical rules' 
are given for the solution of these problems. 
Particular attention has been paid to indicator 
work, and to evaporation tests. The electriqil 
chapters deal with the principles, construction, 
and operation of dynamos, motors, lamps, stor
age batteries, etc. There are tables that will,  
in many instances, do away with the necessity 
of figuring. In a word, the papers give, thor· 
oughly, and yet in as simple a manner as pos· 
sible, just that knowledge of electricity which 
a steam engineer i s  apt to find himself in need 
of. The volume is bound in full leather, 
pocketbook style, the back cover being extended 
to form a protecting flap with snap fastening. 

MINERAL TABLES FOR THE DETERMINATION 
OF MINERALS BY THEIR PHYSICAL 
PROPERTIES. By Arthur S. Eakle, 
Ph.D. New York : John Wiley & 
Sons, 1 9 04. 8vo. ; pp. 73.  Price, 
$1.25. 

This book of tables was compiled in order to 
aid students in the natural method of identi· 
fying minerals, namely, by noting their pecu
liarities of color, Juster, bardness, specific 
gravity, and the like. The tables include all 
the common minerals and a few others of 
local prominence, which are generally consid· 
ered as rare. Tbe minerals are arranged 
primarily according to streak and color, while 
under each color the arrangement is according 
to hardness. The chief difference between these 
(ab:es and those of Welsbach is that in the 
present book luster is regarded as an unim· 
portant division. Various mineralogical works 
were consulted in preparing the tables, which 
will be found quite complete and valuable. 

POINTS FOR BUYERS AND USERS OF TOOL 
STEEL. By George W. Alling, M.E. 
New York : David Williams Com
pany, 1903. 8vo. ; pp. 224. Price, $ 2. 

This book was primarily written for the 
benefit of those who have not a technical edu· 
cation. It is designed chiefly for the use of 
the mechanic and tool maker ; and while it 
does not go into details as far as percentages 
of carbon and chemical construction of �t�el 
are concerned, it should help the mechanic to 
avoid many of tile difficulties found by every 
tool maker, who has to make numerouS kinds 
of tools from the many varying sorts of steel 
which he obtains from the steel makers. Chap· 
ters on defects in steel, how produced, and how 
detected : how to test the ' quality and uni· 
formity of steel : preparing steel for hardening, 
and hardening and hardening appliances, are 
among the most valuable in the book. Some 
sixty illustrations of samples of steel and of 
tools add to the value of the book, while a 
number of useful tables are contained in an 
appendix. 

ELEMENTS OF INORGANIC CHEMISTRY. 
Harry C. Jones. New York : 
Macmillan Company, 1903.  8vo. ; 
343. Price, $1.25.  

By 
The 

pp. 

This book, which is considered as an ele· 
mentary textbook, treats the science of chemi· 
istry in ail up-to· date manner, and while the 
older generalizations have been thoroughly dis· 
russed, tbose generalizations wbich bave been 
more recently made are incorporated in the 
text. Thus, while the atom is still used as the 
smallest indivisible particle of matter, the ion, 
which is a later conception of an atom as 
carrying an electric a l  charge, is also thoroughly 
discllss�d. Another generalization which is 
trea ted is that concerning the law of Faraday 
as the basis of chemical valence. The phy· 
sical properties of substances are treated more 
fully than in earlier textbooks, and are de· 
scribed in every instance after the chemical 
propp]'!ie". The experime>lts on each substance 
are placed at the end of the chapter describing 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,038 
Automobile driving mechanism, H. B. Max-

Believing that the use of the blowpipe, Auto�eJ�ile"��gi���: ' ;,;���� . f��' 'c'o�'li�g; ' i 764,063 

wbicb bas long been recognized as an indis� 
pensable apparatus in the study of mineralogy, 
has been largely restricted to that science, and 
been used to a very limited extent in other 
branches of analysis because there has been no 
manual on the subject treating of its use with 
compounds in general, the author has prepared 
this small volume for use as a laboratory guide 
by students of qualitative analysis, and as a 
work of reference by practising chemists. A 
systematic course of analysis for a long list 
of elements and compounds is succinctly given 
in these pages. 

MODERN MICROSCOPY. By M. 1. Crol'!s and 
Martin J. Cole. Chicago : W. T. 
Keener & Co., 1 9 0 3 .  8vo. ; pp. 285 ; 
76 cuts. Price, $i.50. 

This handbook is designed to give to the 
novice information and advice in cboosing bis 
microscope and accessories, and to direct him 
as to the proper way of using them. The book, 
which has reached its third edition, is in three 
parts. The first part, by Mr. Cross, treats of 
the microscope and accessory apparatus, and 
gives instructions for their use ; the second 
part, by Mr. Cole, treats of microscopic objects, 
and tells how to prepare and mount them ; 
while the third part, which is the new part of 
this edition, and which was specially prepared 
by Mr. G. West, of the Botanical Laboratory 
at E'dinburgh, is on the choice and use of 
microtomes, o r  macbines for cutting micro� 
scopic sections. All three parts are clearly and 
concisely written, and the book as a whole 
forms a complete handbook for the tyro micro· 
scopist. 

TESTING OF ELECTRO·MAGNETIC MACHIN
ERY AND OTHER ApPARATUS. By Ber
nard Victor Swenson, E.E., M.E., of 
the University of Wisconsin, and 
Budd Frankenfield, E.E., of the 
Nernst Lamp Company. New York : 
The Macmillan Company, 1904. 8vo. ; 
pp. 420. Price, $ 3. 

Thi8 book is the first of two volumes which 
are intended for use as a college textbook and 
as a work of reference for engineers. The 
first volume deals with direct·current electro
magnetic machinery and apparatus, and it is 
almost exclusively confined to dynamo-electric 
machinery. It has been the aim of the authors 
to impart a thoroughly practical knowledge of 
dynamo machinery and apparatus to the stu· 
dent, and the book can be used as a text· 
book for a practical dynamo laboratory course. 
For this reason the numerous experiments 
which the book describes are divided into ( 1 )  
a review o f  the theory ; (2)  t o  the particular 
experimental method involved : and ( 3 )  to 
practical applications of the particular sub· 
ject. Questions which bear directly on the 
subject are asked at the end of many of the 
experiments, with the object of stimulating 
independent thought and observation. These 
questions bear upon important, though less 
evident, relations of the phenomena involved. 
The book contains a complete list of refer· 
ences to other works on the subject. 

THE LAYOUT OF CORLIS S  VALVE GEARS. By 
Sanford A .  Moss, M.S. , Ph.D. New 
York : D .  Van Nostrand Company, 
1903.  24mo. ; pp. 108. Price, 5 0  
cents. 

C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  763,949 
Automobile self-lockIng steering gear, R. 

O. Stutsman . . . . . . . . . . . . . . . . . . . . . . . . .  764,161 
Awning, R. Lane . . . . . . . . . . . . . . . . . . . . . . .  764,245 
Axle box dust guard, T. H. Symington . . .  764,162 
Axle sbafts of carriages, etc., antrifriction 

mechanism for, J. E. Cooper . . . . . . . .  764,427 
Balance, P. G. Richter . . . . . . . . . . . . . . . . . . 764,377 
Bale tie, A. A. Coe . . . . . . . . . . . . . . . . . . . . . 764,351 
Baling press band tying mechanism, J. L. 

Towner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,318 
Barber's sectional sterlizer, C. B. Hypes . .  764,242 
Bath tub seat, J. P. Eustis . . . . . . . . . . . . . .  764,232 
Battery cell, W. O. Duntley . . . . . . . . . . . .  764,282 
Bed bottom, spring, J. J. Reed . . . . . . . . . . . , 764,373 
Bed, folding, D. F. King . . . . . . . . . . . . . . . . .  764,475 
Bed, invalid, G. H. Miller . . . . . . . . . . . . . .  764,141 
Bed or bed couch, sofa. L. H. Bullard . . . . 763.958 
Bedstead, folding, M. Benz . . . . . . . . . . . . . 764,414 
Beet topper, J. M. Caraway ' . . . . . . . . . . . . 764,423 
Belt cleaning apparatus, Donaldson & Mc-

Garigle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,435 
Bicycle sled runner attacbment, Erickson 

& Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,442 
Binder, W. K. rrewksbury . . . . . . . . . . . . . .  764,019 
Binder attachment, A. M. Davis . . . . . . . . .  764,431 
Binder, loose leaf, Robson & Blackmer . . 764,502 
Bindery temporary, J. W. Amrath . . . . . . . . . .  764,266 
Binder, temporary, G. D. Emerson . . . . . . . . .  764,284 
Binder, temporary, A. T. Baxter . . . . . . . . . . 764,413 
Blinds, cord guiding and gripping device for 

Venetian, G� F. French . . . . . . . . . . . . .  764,047 
Block. See Building block. 
Boat, folding, C. Ii'. Kilgore . . . . . . . • . . . • . .  764,473 
Boat, water bicycle, C. Wasek . . . . . . . . . •  764,086 
Boiler furnace, steam, J. W. Stillwell . . 764,314 
Boiler tube fastening, G. Wettels . . . . . .  764,088 
Book, loose leaf, H. W. Ayres . . . . . . . . . . . 764 , 1 02 
Book, sales, E. J. Brandt . . . . . . . . . . . . . . .  764,173 
Boot or shoe jack, Z. Beaudry . . . . . . . . . . 764,335 
Boot tree, A. G. Fritz . . . . . . . . . . . . . . . . . 764,285 
Bottle, M. J. & D. J. Flynn . . . . . . . . . . . . 763,973 
Bottle, non-refillable, Alberty & Nixon . . . . 763,948 
Bottle, non-refillable, G. A. Clavin . . . . . . .  764,041 
Bottle stopper, automatic, W . .T. Burchett . 764,225 
Bottle washing machine, T. Grebe . . . . . . .  764,456 
Bottles, cans, etc., top or closure for tooth 

powder, H. B. Kent . . . . . . . . . . . . . . . . .  763,986 
Brake mechanism, J. G. Heaslet . . . . . . . . .  764,357 
Brake shoe, E. W. Robinson . . . . . . . . . ' . . .  764,306 
Brick or tile cutting machine, W. R. Cun-

ningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,272 
Brick tongs, S. S. Langford . . . . . . . . . . . . . 764,059 
Brush handle, H. A. Hayden . . . . . . . . . . . . . . 764,124 
Brush holder, H. G. Reist . . . . . . . . . . . . . . . . 764,499 
Bucket support, intermediate, A. �. 

Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,433 
Buckle, M. M. Askey . . . . . . . . . . . . . . . . . . . . . 764,029 
Buckle, J. E. Mitchell . . . . . . . . . . . . . . . . .  764,065 
Building block, S. D. Hackman . . . . . . . . . .  764,459 
Building construction, C. 'V. Stevens . . . . 764,313 
Buildings, construction of, H. F. Lightner. 764,061 
Bung, E. N. Greenwood . . . . . . . . . . . . . . . . . 764, 1 20 
Burglar .  alarm window fastener, J. Lyon. 764,534 
Busbing, rawhide, J. A. Anderson . . . . . . .  764, 330 
Buttercup cutter, J. E. Blair . . . . . . . . . . . . 764,337 
Calculating machine, F. C. Rinsche . . . . . .  764,008 
Calculating machine, R. E. Spivey . . . . . .  764,387 
CaL::ulating mechanism, E. H. Palmer . . . .  764,068 
Calculator, Pollen & Barr . . . . . . . . . . . . . .  764,074 
Camera, H. Goodwin . . . . . . . . . . . . . . . . . . . . .  764,288 
Can. See Display can. 
Can spout, oil, J. H. McGinty . . . . . . . . .  . 
Candy puJJing machine, F. H. Richards . .  
Cane, spring map roller, O. L. Osborn . . .  . 
Car hody bolster, J. M. Hopkins . . . . . . .  . 
Car brake operating mechanism, W. W. 

764,537 
764,538 
764.301 
763,978 

Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,127 
Car brakes, meUlJS for automatically adjust-

ing, J. A. Rubel . . . . . . . . . . . . . . . . . . .  . 
Car cinder guard, J. W. Harrison . . . . . . .  . 
Car coupling, Scannpll & Dugan . . . . . . .  . 
Car coupling, J. E. Wade . . . . . . . . . . . . . . .  . 
Car doors, detachable hood for freight, D. 

764,380 
764,462 
764,308 
764,323 

Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,215 
Car draft rigging, A. C. McCord . . . . . . . . . 763,998 
Car, dump, Hart & Meissner . . . . . . . . . . . . 704,3Gti 
Car, dumping, M. Boyle . . . . . . . . . . . . . . .  764,417 
Car, dumping, V. Kouns . . . . . . . . . . . . . . .  764,476 
Car fender, A. Robinson . . . . . . . . . . . . . . . . 764,255 
Car fender, P. Todd . . . . . . . . . . . . . . . . . . . .  764,317 
Car or wagon coupling and ]ocker, auto-

matic railway, W. Skerman . . . . . . . . . .  764,503 
Car, railway, J. Dew . . . . . . . . . . . . . . . . . . .  763,968 
Car, railway freight, J. G. Stoller, et al . .  764,390 
Car sign, changeable street, W. I. Larze-

lere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763,988 
Car step, J. W. Buchanan . . . . . . . . . . . . . .  764,420 
Car step, automatic, J. L. Hines . . . . . . . .  764,467 
Car ventilator, F. W. Symmes . . . . . . . . . . . 764,079 
Carbon sheets, automatic feeding device 

for, G. W. Donning . . . . . . . . . . . . . . . . . . 764,436 
Carbureter, M. D. Colbath . . . . . . . . . . . . . .  763,965 
Cards, machine for repeating pattern, R. 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,129 
Carpet sweeper, L. P. Halladay . . . . . . . . .  764,050 
Carriage top, W. H. Kelly . . . . . . . . . . . . .  763,985 

Tbis small volume, wbicb is a reprint from Carriage top, J. F. Swarf'ns . . . . . . . . . . . .  764,394 
tbe American l\Iacbinist, witb revisions and g:��on;e:f�t�:, s�pe�. �u�'y 

S����� . : : : : : :  +�;�gi 
additions, treats of the Corliss valve gear from Cash register, E. H. Chapman . . . . . . . . . . 764,425 
a theoretical point of view. The "single ec· g:�!�t

g':,��po�iti��, 
&
m;rgn.!a,

AW.st�I:,lj�k +ggM 
centric" motion is treated from a rational Cement, manufacturing, G., Sr., & G. 
standpoint, and a complete discussion is given 
of the theoretical principles underlying the 
kinematic design or "layout." Explicit in-
structions are given for making a layout on 
the drawing board. . These instructions are 
so simple that a layout can be made by any· 
one at all familiar with the common slide 
valve and other valves for steam engines. 
The book is theoretical in character, the kine· 
matic features rather t han the constructive 
features of the valve gear being described. 

Geissler, Jr. . . . . . . . . . . . . . . . . . . . . . . . .  764,453 
Cement or cenientitious materials, making 

products of, W. E'. Jaques . . . . . . . . . . 764,361 
Chain, C. W. Levalley . . . . . . . . . . . . . . . . .  764,246 
Chain, pitch, F. Ley . . . . . . . . . . . . . . . . . . .  764,298 
Chair backs, adjustment for typewriter or 

other, J. Gilson . . . . . . . . . . . . . . . . . . . . . .  764,287 
Chimney cleanf'r, M. Wf'nsauer . . . . . . . . . . . 764,265 
Chuck, milling. J. & W. R. Thomas . . . . . .  764,3 1 6  
Churn, C. Sailor . . . . . . . . . . . . . . . . . . . . . . •  764, 075 
Churn, E. P. Noord . . . . . . . . . . . . . . . . . . . .  764,147 
Cigar cutting and branding device, com-

bined, H. F. Brandenburg . . . . . . . . . .  764,035 
Cigar maker's macbine, E. Wintf'rer . . . . 764,024 
Cigarette machine, continuous, F. J. Luding-

ton . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  763.991 
Clamping dog, work. F. L. Curtis . . . . . . . . 764,523 
Cleaning machine, V. Ciralli . . . . . . . . . . . .  764,426 
Clothf's dripr, G. Horvath . . . . . . . . . . . . . .  763,979 INVENTIONS Clutch, friction, T. W. Barber . . . . . . . . . .  764,104 
Clutch, friction, E. F. McMahon . . . . . . . . 764,146 INDEX OF 
Coach, motor, R. Stone . . . . . . . . . . . . . . . . . . 764,263 
Cock, stop, W. T. Wiegand . . . . . . . . . . . . . 764,322 
Coffee roasting apparatus, G. R. Cottrell . . 764,226 For which Letters Patent of the 
Ceil and making same, field, W. D. Litch-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,481 
Coin controJled operating machine, D. United States were Issued 

James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,056 
Collar shaping and drying device, S. B. 

Dane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,524 
Column, sectional, J. D. Buckley . . . . . . . . 763,957 

for the Week Ending 

Comb, K. Tozetti . . . . . . . . . . . . . . . . . . . . . . . . 764, 165 
Commprcial instrument ' and book, O. C. St. 

Clair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,262 July 5 ,  1 904 
Compass and level attachment for vehic1f's, 

A N D  B A C H B B A R  I N (j T H A T  0 A T E  R. Finkelson . . . . . . . . . . . . . . . . . . . . . . . .  764,444 
Computing register, automatic, B. M. Des 

l See note at end of list about copies of these patents.] Jardins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763,966 
Concentrator, C. H. MublE'man . . . . . . . . . . 764,197 
Concrete buildiug blocks, car for drying, 

A('id, making bydrocyanic, W. {i'pld . . . . . . 7G4,44:� GOnd�t ��unfi�;��bF.
ge� . . 

B��di�t't�" : : : : : :  
Advel·tising display apparatus, .T. 1.  \\"ilp . . 764, 51 0 I Conometer, .T. A. Perkins . . . . . . . . . . . . . . . .  . 
Aerating apparatus, liquid, F. G. Hamp ControJ1er, E. B. Wharton . . . . . . . . . . . . .  . 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,461 C'onvf'rtf'r, R. Bag'g'aley . . . . . . . . . . . . . . .  . A�Ticn1tn:al Innrll illt, G. L. Rradlpy . . . . . .  7<14,034 ('OllV('Vpr, �. r, Rchwab . . . . . . . . . . . . . . .  . 
Air Drake, automatiC, H. McCleary . . . . . .  764,142 Cooker, sectIOnal, C. W. Stokes . • . . . . . . . .  

764,184 
764,054 
764,200 
764.402 
7B4,:r.�2 
764.012 
764,078 

JULY I6, I904. 
Cooking and warming apparatus, A. T. 

Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,101 
Cooking de"f.ice, C. C. Overton . . . . . . . . . . .  764,496 
Cooking pot or the like, Clayton & Crump 763,962 
Corn husker. F. D. Kees . . . . . . . . . . . . . . . 763,984 
Corn husker and fodder shredder, T. A.  

Galt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,234 
Corn shocker, F. A. Ryther . . . . . . . . . . . . .  764,381 
Cot, folding, N. E. Nelson . . . . . . . . . . . . . .  764,368 
Cotton rbopper, C. G. Mercer . . . . . 764,365, 764,366 
Cotton picker's truck, J. Franek . . . . . . . .  764,447 
Cream separator, K. K. McLeod . . . . . . . .  764,489 
Cultivator, J. M. W. Long . . . . . . . . . . . . .  764,062 
Cultivator, C. S. Ruef . . . . . . . . . . . . . . . . . 764,257 
Cut-off mechanism, automatic spout, F. 

G. Dieterich . . . . . . . . . . . . . . . . . . . . . . . . . 764,277 
Cut out, thermal, R. R. Read . . . . . . . . . . . . . 764,372 
Cutter head, J. Vllliger, Jr. . . . . . . . . . . . . . .  764,399 
Cutting, folding, and winding strips of 

flexible material, machine for, A. L. 
Adam s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,328 

Cycle, motor, J. S. Copeland . . . . . . . . . . . . 7D4 , 1 1 ;{ 
Dam and constructing same, J. A. Copple. 764,429 
Dental cnspidor, H. E. Weber . . . . . . . . . . 764,022 
Denture, artificial, O. C. & J. R. Halde-

man . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  764,528 
Die. See Screw cutting die. 
Die head, W. J. Smith . . . . . . . . . . . . . . . . . .  764,386 
Display and reserve stock case for thimbles, 

J. B. Ingalls . . . . . . . . . . . . . . . . . . . . . . . . 764,529 
Display apparatus, automatic electrical, 

B. A. Gilbert . . . . . . . . . . . . . . . . . . . . . .  764,539 
Display cabinet, Duerr & Mortland . . . . . . . .  764,280 
DisPlay can or box, sheet metal, B. H. 

Larkin . . . . . . . . . . . . . . . . . . . . . . . 764,296, 764,297 
Display case, J. M. Alford . . . . . . . . . . . . . .  764,028 
Display hanger, E. E. Guilford . . . . . . . . . .  764,121 
Display 'rack, J. E. Roos . . . . . . . . . . . . . .  764,256 
Display rack, adjustable, R. R. E'dwards . .  764,0+0 
Distilling apparatus, crude oil, J. C. Mal-

lonee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,1:1R 
Doors, automatic screen for the slots of 

edgewise moving, Newell & Schuyler . . 764,000 
Doors, automatic unlocking device for, J. 

C. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764.5:l5 
Draft appliance, J. R. Kelly . . . . . . . . . . . . .  764,2Hf) 
Draft equalizer, O. A . . & W. A. Wester-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,087 
Drawing instrument, Bowness & Jones . . . . . 704,O:�;� 
Dress shield fastener, C. C. & L. C .  

Linindoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763,990 
Drying apparatus, J. A. Ridings . . . . . . . . . .  764,1 50 
Electric apparatus, starter for vapor, C. 

W. Denny . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,181 
Electric circuit controlling apparatus, J. P. 

Tirrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,21R 
Electric circuit cut out, C. & C. Johnston 764,29:{ 
Electric light hanger for walls, W. H. 

Lau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70-1-,1:1:1 
Electric ligbt hanger handle, P. J. Cahill. 704,0:1.7 
Electric meter, A. Peloux . . . . . . . . . . . . . . . 7G4,25;� 
Electric motor controlling system, A. C. 

Eastwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,4:)9 
Electric switcb, J. F. Hardy . . . . . . . . . . . . .  764, 180 
E'lectric switch, J. L. Steeb . . . . . . . . . . . . .  76!.505 
Electrical connection, E. A. G. Strcf't . . . . 7G4,:391 
Electrical distribution system, C. P. Stein· 

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,21 � 
Electrical heat motor, H. Bremer . . . . . . . .  764,51K 
Electricity mE'ter, C. Clerfci . . . . . . . . . . . . .  764, 1 1 2  
Electromassage device, L. .T. Chapman . . . . 7(j4,:�4!) 
Elevator attachment, C. Cbristiansen . . . . . .  763,900 
Elevator cars and counterweights, safety 

catch for, H. F. Gurney . . . . . . . . . . . . . . 76:�,97G 
Elevator electrohydraulic valve mechanism, 

H. F. Hinman . . . . . . . . . . . . . . . . . . . . . . 7G-t-.2-l0 
Elevator gate, M. Kaw . . . . . . . . . . . . . . . . . .  764 , 1 30 
Elevator safety appliance, sidewalk, M. 

Gaiffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,2a6 
Embroidering m:lchine needle inserter, C. A.  

Gonzenbach . . . . . . . . . . . . . . . . . . . . . . . . . .  7G�. 1 1 0  
Engine, G .  R.  Kendrick . . . . . . . . . . . . . . . . .  764, 1 95 
Envine fly wheel, explosion, W. B. Hayden 7G4,:�5G 
Envelope, W. H. Croom . . . . . . . . . . . . . . . . . .  764,271 
Envelop fastener, W. W. Palmer . . . . . . . . .  764,252 
Etching machine, Thorpe & FiscHer . . . . . . 764, 1 6-1 
Etching printing platps, W. G. Thorpe . . . . .  764,082 
Evaporating apparatus, piled vacuum, T. 

Suzuki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,ng� 
Evaporating closet, portable, F. P. Smith . .  764,201 
Excavations, apparatus for removing dirt 

from, W. J. Newman . . . . . . . . . 764,201, 764,202 
Excelsior making machine, Niemeyer & God� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764,402 
Exerciser, M. Duffner . . . . . . . . . . . . . . . . . . . .  764, 1 1 8  
gxtractor. See Sturn p extractor. 
Extracts, increasing the solubility of, J. 

Maggi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,483 
Eyeglasses or spectacles, G. F. Applegate, 

764 , 1 00, 764,101 
Eyelets, coating, I. W. Gilf's . . . . . . . . . . . . 764,454 
Fabric tentering and drying machine, Ratig" 

nier & Clerc-Renaud . . . . . . . . . . . . . . . . .  764,254 
Fare register and recorder, W. I.  Ohmer . . .  764,494 
Fastener, D. A. Breaux . . . . . .. . . . . . . . . . . . .  763,955 
Fastener, R. S. Hamilton . . . . . . . . . . . . . . . .  764,238 
Fastener, safety, A. Scbaeffer . . . . . . . . . . .  764,153 
Fastening device, P. Morrison . . . . . . . . . . . . 764,487 
Feed trough, S. J. Betbea . . . . . . . . . . . . . . . 76:1,951 
Feed water heater, E. R. Gustavus . . . . . . . 764,457 
Fence, G. L. Ricks . . . . . . . . . . . . . . . . . . . . . .  764,:178 
Fence post, J. S. & T. Hohulin . . . . . . . . . .  764,468 
File, order and record, H. J. Ries . . . . . . .  764,379 
IJ'iltering, G. Moore . . . . . . . . . . . . . . . . . . . . . .  764,486 
Finger ring, F. R. Stafford . . . . . . . . . . . . . . .  764,504 
Fire curtain, Uncapber & Andrus . . . . . . . . .  70-1-.0.1./,:: 
Fire escape, Gilmore & Perry . . . . . . . . . . . .  764,187 
Fire escape, G. Blumenthal . . . . . . . . . . . . . . .  764,339' 
Fire resisting shutter or door, J. Volp . . . . . 764,21 !) 
Firearm, F. K. Young . . . . . . . . . . . . . . . . . . . 764,51:; 
Firearm magazine attachment, T. C. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,24� 
Fishing reel, W. Carter . . . . . . . . . . . . . . . . . .  764,:�48 
Fishing rod, G. W. Upton . . . . . . . . . . . . . . .  764,398 
Flask, W. L. Casaday . . . . . . . . . . . . . . . . . . .  763,959 
Flexible coupling, G. Baehr . . . . . . . . . . . . . . 764,10:; 
Floor clamp, F. M. & L. W . .Jeffords . . . . . . 764,1 2R 
Flower pot support, W. Cobbett . . . . . . . . . .  764,042 
Flower stand, F. ScahiJl . . . . . . . . . . . . . . . . .  764,307 
Fluid motor system, H. Aiken . . . . . . . . . . . .  764,220 
Folding table, E. H. Huffman . . . . . . . . . . . .  764,:150 
Fuel, artificial, M. C. Gama . . . . . . . . . . . . . 764,526 
Puel burner , and mixer, T. M. Dudgeon . . . 764,27D 
Funnel, W. E. Burgf'ss . . . . . . . . . . . . . . . . . . 764,422 
Fur or hair from water, means for remov-

ing, W. Hupchen . . . . . . . . . . . . . . . . . . .  763,981 
Fuses, protecting cap for projectile, K. 

Wieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,405 
Game apparatus, E. A. Cannon . . . . . . . . . . .  764 , 1 7H 
Game of cards, A. Semle . . . . . . . . . . . . . . . . 764,209 
GamE', tenpin, A. FE'rland . . . . . . . . . . . . . . .  7G4,lStl 
Gas burner valve mecbanism, M. W. Lewis 764,364 
Gas generator, acetylene, N. Goodyear . . . . .  164,04R 
Gas generator, acetylene, .T. Fraiser . . . . . 764,446 
Gas heater, L. L. Rowe . . . . . . . . . . . . . . . . . .  764,010 
Gas, maldng, D. Turk . . . . . . . . . . . . . . . . . . .  764,320 
Gas pressure regulator, R. A. Gillespie . . . .  764,186 
Gas producer superheater, A. B. Duff . . . .  764,487 
Gas service pipes, antifiuctuator for, J. E. 

Broderick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,269 
Gas wasber, O. N. Guldin . . . . . . . . . . . . . . . . 764,049 
Gases, separating mechanically entrained . globules from, T. A. Edison . . . . . . . . . .  764.18� 
Gear wheel, V. W. Mason, Jr . . . . . . . . . . . . . 7G3,9H;� 
Generator and combustion chamber, com-

bined, H. Ragot . . . . . . . . . . . . . . . . . . . .  764,14!l 
Glass, manufacture of, S. O .  Richardson, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,fiOl 
Glass melting furnace, W. T. Nichols . . . . .  764,:W(} 
Governor, high speed engine, E. A. Edwards 764,22S 
Grain bin drying apparatus, A. R. HagnE'r. 7fi4,2;�7 
Grain separator, F. L. Lewis . . . . . . . . . . . . .  764,47.� 
Grain treating apparatus, seed, A. M. Hald-

away . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,122 
Grapple, W. A. Duncan . . . . . . . . . . . . . . . . . . 764,281 
Grab? bar, hollow blast, J. A. Willard . . . .  764,511 
Griddle and turner, pancake, W. A. Saun-

ders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,382 
Grinding mill, A. H. Patch . . . . . . . . . . . . . .  764,071 
Grinding or polishing machine, W. V. Robin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,151 
Grip, tf'lescopic, F. H. McGowan . . . . . • . . .  764, 144 
Gun with protf'cting shif'ld offset from the 

trunnions, transportablf', O. Lauber . . . . 764,471 
Hammer, self feeding, .T. W. Thompson . . . 704,21 (J 
Harnpss tree seat, R. MiJlpr . . . . . . . . . . . . . . .  763,994 
Harvester, A. D. Reynolds . . . . . . . . . . . . . . . .  764,205-
Hat stand, milliner's, H. L. Olipbint . . . . .  764,49fi 
Hf'adlight, locomotive, E. A. Edwards . . . . . 764,22!) 
Heater. Rpp Air heater. 
Hf'ater, H. F'. Hoe�rnan . . . . . . . . . . . . . . . . . .  764,H'.lt 
Heater and ventilator, Johnson & Sheridan.  763,983' 



JULY 16, 1904. Scientific American. 

"St " Foot and 1 1  £\':\ 1 iIlg system for greenhousf's, etc., C. ar Power C. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,003 
Screw Cutting . lIputing SystPIDS, measul'ing heat in hot 

' Au�to�m�od
:tic Lathes watp}", C. C .  Peck . . . . . . . . . . . . . . . . . . .  764,002 

"'.-� Hinge, double swing door, H. J. Wright . . • .  764,026 
l l illgp, gate, F. L. Smith . . . . . . . . . . . • • • •  764,385 
Horse ice creeper, C. W. Bolton . . . . • . • • .  764,340 
Horseshoe, M. M. McCain . . . . . . . . . . . . • • . .  764,488 
Hose coupling, C. H. Zessin . . . . . . . . • . • . •  764,327 
lIost' coupling, Sweed & Farnsworth . . . • • • •  764,395 
Hose pipe coupling, C. A. G. Storz • • . • • • • •  7G-1-,OlR 
Hose supporter, L. O. Pullen . . . . . . . . . . • • •  764,370 
Hose support.pr and suspenders, combination, 

C. W. r!'hompson . . . . . . . . . . . . . . . . . . . . •  764,080 
Hydraulic apparatus, mpans for controlling, 

W. Astfalck . . . . . . . . . . . . . . . . . . . . . . . .  . 
IIydr:llllie press, IJJ. Crowe . . . . . .  764,521, 
Implement fastening dpvi<-l', C. Ehrenfeld . •  
Incandescent mantle burner, V .  II. Slinack. 
Index, R. Dogue . . . . . . . . . . . . . . . . • . • • . • • • •  
Indica tor, G .  A. Browne . . . . . . . . . . • . . . • . • . .  
J nrii('lltlJl' or display apparatus, W. J. 

764,412 
764,522 
764,283 
7G4,lori 
7H4,4Hi 
763,956 

d P I T t I th PI Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  764,333 Foot an ower �I��� �hat;)!��<l,� <lIl(]�)rilY��rc����� I Insect exterminator, Hanus & Tucker . . . . . •  764,123 

SHF':PAB.H LA rl' Hl<� ('0 •. l :j:--; 'Vc 2<i St., Cineinnati, O. Insects from plants, machine for collecting, 
W, M. Bolen . . . . . . . . . . . . . . . . . . . . . . . .  763,953 

-;.=====�==--=-==---==-===':"'-":-:::-:::- =:::-..:-..:-� Insl'cticides, making, J. P. Wickersham, f;�-���q ��I"� �M @{lJ)iQI\\;}�a.® Illsui�te�1 r';ii' j;,j,;i: '0: ' A,"W�b�; ' : : : : : : : : +�!:i�� 
' I' � \l � \l \.51 �� I!I , Insulating support for electric third rails, 

F. R. Slater . . . . . . . . . . . . . . . . . . . . . . . .  764;384 
Jointer knife gw! l'tl, A. Uetz . . . . . . . . . . . . . . .  764,168 
�Jonrnal box dust guard, '1'. H. Symington 764,508 

Toledo / - � Ohio,U.SA Journal box, railway, 1', H. Symington, '= 764,506, 764,507 

L"'7J c .  

C
O .Tourlwl lubricator, car, A .  Weaver . .  

p 
. . . . .  764,021 

J J Kindling compound and making same, erry 

e IT;U'' 'l\7:or1.1"5 
• & Dickson . . . . . . . . . . . . . . . . . . . . . . . . . .  764,072 

_
___ V !  lean Iron 'J 'J '  l'! Knitting machine, S, A. Dodge . . . . . . . . . .  764,434 

Knitting machine stop motion, Blanchard & Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,338 

TA KE THE NICKEL 1'1.ATlc ROAD 
'l' IlE �T. J.O I ' I :'l  FAIR. 

FOR t:�� �����'�,�'tl'r:V();i�'(�::, ��. R�S(1°:ih�i���: : : :  +�::�g� 
Lamp, Taylor & Leonard . . . . . . . . . . . . . • . . .  764,396 
Lamp, electric arc, A. Blondel . • . . . • . . . . .  764, 105 
Lamp heater Sl1VIlort, Nernst, H. N. Pot-

Lowest Rates and many unusu�l privlle.ges. Speci�l 
$1 ,J)() rate on certain dates. Fun lnformatlon on apph
cation to local Agent.R, or R. E. Payne, General Agent, 
291 Main Rt., Buft'alo. N. Y., or A. W.EccLestone, D.P.A., 
B85 Broadway. New York. 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , '  764,006 
Lamp supporting bracket, 1,"', Clark • • • . . .  70'1,1 1 1  
Lamps, glower support for second class con-ductor. II, N, Potter . . . . . . . . . . . . . . . . .  764,005 Mart'ne Motors Lasting j""k, H, S. Griffin . • . • • • . . . • • . • . • .  764,527 

, Latch, gate, I-\, K. Smith . . . . . . . . . . . . . . . .  764,076 
i Latch, gate, W. .J . Donovon . . . . . . . . . . . • • •  764,278 

If you want a Gasoline ' Lath stripping machine, N. H. Bolton . . .  764,106 
Motor, with all the good Lathe carriage automatic stop, N. D. Chard 764,109 

points and none of Lathe, pipe threading hand, J. P. Bond . • . •  764,341 
the bad, buy a Lathe tool holder, J, S, Henry . . . . . . . . . . .  764,466 " R E L I A B L E " Letter drop signal, M. S. Field . . . . . . . . . . . .  764,233 

Either jump or make 
and break Spark. 

Boston Gaso l i n e  E n gine Co . 
134. Broad St., Boston, Mass. 

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

Letter or figure dies, produCing interchange· 
able, G. White . . . . . . . . . . . . . . . . . . . . . . .  764,170 

Level, J, L, Wilcox . . . . . . . . . . . . . . . . . . . . . .  764,092 
Linotype machhH', P. T. Dodge . . . . . . • • • .  7fH, I I () 
Linotype machine, D. S. Kennedy . . . . . . . . .  764, 1 3 3  
l,inotype machine assembling mechanism, J.  

Tunaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,107 
Lock, W. E. & O. l{'. Sparks . . . . . . . . . . . .  764,OU-
Lock, A, F. Mqyer . . . . . . . . . . . . . . . . . . . . . .  764,249 

The most usefu� article evpr invented 
for tbe pllrpo�e. IndispPllsable to Law
yeni, Editors. Students, Bankers, Insur
ance Companies and business mengen .. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeabedly.� In buxes of 100 for 25c. 
r:ro be had of all boukBellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, b;ymail, free. Man-

Loom dobby lenD motion, Arnold & Pratt . .  764,223 
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ii���2:g �: .�' . .  �.���� +�:;!�g � Loom shuttle filling carrier, W. L Stimpson 764,21 4 
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� Th1ail box, C. Gray . . . . . . . . . . . . . . . . . . . . . . • .  763,975 
Massage apparatus, J. U. & G. Jones . . . . . .  764,470 

l!i�·tc��� BXy �y.nfJ��lod:��ld���ef. -----

SIMPLICITY -
comb�tf HIGH POWER 

and DURABILITY 
. ,  One Level' Drive " 

For particulars write Monroe Engine Co.19 Hl'{O�Ti��·M"ASS. 
___ �D'ec _______________ _ EveryMechanic 
Snould Own It . 
Mo ntgomery & Co.'s Tool Cata l o g u e  
which is thoroughly up-to·date. 704 
P��t 

a
�l ���?����5

s
g���s. 

:\J O:"\TU()�lEJ: Y & CO •• 
100. Fulton St., New York City. 

Match lighting attachment, G. C. Harrison 764,052 
Match package, J. A, E. Criswell . . . . . . . . .  764,520 
M«ttress filling machine, F. A. Rice . . . . • . .  764,500 
Measuring the duration of combustion of 

powders, apparatus for, A. Ciolfi . . . . . •  764,350 
Mechanical IllOVenlf'I!t:, H. Brammer . . . . . .  764,172 
Metal cutting tool, rotary, W. H. McKenna 764,145 
Milk bottles, etc., apparatus for cleaning and 

sterilizing, Adams & Rice . . . . . . . . . . . .  764,222 
Milk powder, dried, J. A. Just . . . . . . . . . . .  764,294 
Mixing and cleaning machine, convertible, 

J. W. Stacey . . . . . . . . . . . . . . . . . . . . . . . .  764,157 
Mold, H. N. Jaspl'l', Sr. . . . . . . . . . . . . . . . . .  764,193 
Monkey wrench, C. L. Verac . . . . . . . . . . . • .  764,084 
Motor control system, J. B. Linn . . . . . . . . .  764,480 
Motor generator �.;(: t :'i, means for controlling 

division of load between synchronous, 
J, E. Woodbridge . . . . . . . . . . . . . . . . . . .  764,407 

l\fount for thin, fragile articles, W. D. & R. W, Denton . . . . . . . . . . . . . . . . . . . . .  764,273 
Mowillg machine, pitman, A. L. Brandt . . .  763,954 
Mowing macbine side delivery buncher, J. 

,J, Thornburgh . . . . . . . . . . . . . . . . . . . . . . .  704,081 
Multitubular boiler, J. B. Prudhon . . . . . . . . .  764,369 
Music playing instrument, mechanical, F. 

C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,221 
Musical instrument controlling sheets, re-

versing and speed regulating device for, 
Cooper & Sharps . . . . . . . . . . • . . . .  * • • • • •  7G4, :1fl2 

Nut lock, W. II. Beckett . . . . . . . . . . . . . . . . •  763,950 
Oil generator, crude, J. 1\1. Kroyer . . . . • . . .  764,531 
Oil or distillate, desulfurizing, O. P. 

Amend . .  . .  . . . .  . . .  . . . . .  . . .  . . .  . .  . .  . .  . . .  764,099 

ELECTRIC LAUNCH MOTOR. - THE g�!
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� : : : : : : : : : :  ��::�i§ design in this paper is for amotor of unusual simplicity Paper holder and cuttf:r, roll, M. l\lcMahen 764,200 
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il�l!b��t2t���i Papel", machine used in the manufacture of, 

7"4,032 over all and 4 feet 6 i nehes beam. drawing 18 inches� and Bertram & l\lilne . . . . . . . . . . . . . . . . . • . •  u 
is capable of propelllllg such craft at a speed of 7 miles Paper mIlk bottle, .T. C. Kimsey . . . . • . • • •  764,474 

per hour. Illustrated with 21 cuts. See SClENTn'IC Pen, fountain, A. Eberstein . . . . . • . . . • • . • •  764,227 

A.\I.l!;HICA � SUPPLEMENT, No. 1 �()�. Price 10 cents by Penholder, L. Lemos . . . . . . . . . . . . . . . . • • • • .  764,060 
mail, from this office. and from all newsdealers. Pencil, II. Spengler . . . . . . . . . . . . . . . • . . • • . .  764,31 2 

_____ ______ PPI'forating machine, .T. B. Allell . . . • . . . . . .  764,098 

�8u U S E  GRINDSTONES P rhOI�gT�;{s;�;��d 
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[f SO we Can SUPPlY you. Ali SIzes 
mounted and unlnounted. always 
kept in stock. R�memoer, we make a 
specialtyofseleC[,ing stones for aJl spe· 
cial purposes. � Ask for catalorJue. 

The CLEVELAND STONE CO. 

2d Floor. Wilsh ire, Cle,eland, O. 

Gas Engine 
IGNITER 
Complete with spark coil, $12.00, 
l'he Best 'l'hing On the market. 
Latest and most improved mOdel. 

II:lir Send jOi' Circular. 

Carlisle & Finch Co •• 233 E. Cl ifton Av., Cincinnati, O. 

Pbotograpllie negatives, printing from.. F. 
C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,090 

Photographic shllt t pr, M. A. Richter. 764,375, 764,376 
Photographic shutter, E. R Bullard . . . . . . .  764,421 
Piano hammpl's, machine for making, E. T. 

Wolf , , , , , , , , , , , , , , . , , , , , . .  , , , . , , . . . .  764,025 
Pia i !O  sounding boards, table for making, 

A, Dolge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764,117 
Picture mountLlg leaf and book, A. W. 

Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7G4 , 4 4 1  
Pipe coupling or connection, F. W. Carlson 764,:147 
Fipe hanger, H. K. Kriebel . . . . . . . . . . . . . . .  763,987 
Pipe stand, B. C, Newlove " " " " " "

'
" 764,491 

Plant support, R. Y. Kessler . . . . . . . . . . . .  764,472 
Pl:llltt'r, A. D. Ezzell . . . . . . . . • . . . . . . . . . .  764,525 
Planter, corn, H. Schlicht . . . . . . ., . . . . . . . .  764,258 
Planter, corn, L. P. Graham . . . . . . . . . . . . .  764,455 

A Free Trial Bottle of 

Hydro%one 
sent on receipt of IOC. to pay postage. 
Positively relieves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar
velous remedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 

Sold by leading druggists. 
None genuine without my signature. 

q�. �&t1? 
Dept. U, 63 Prince St •• New York 

Spud :for Cree Booklet on HHo'W to treat 
dlseasp.s," containing hundredS of testi. 
monials or ,,,ondereu. cures. 

For Either _ 

Hand �� Power 
This machine i s  the regular hand machine sup
plied \\ ith a power base, pinion, (" lllIlteT'!h:dt ,  etc., a n d  e 9. n  Le worked as an ordinary power 

machine or taken from its base for use as a 
hand machine. Len�th of pipe handl e,l 
easJy in sm�ll room. llln;,tr:tted catalogue 
-price list free on apf,lil:ation. 

THE CURTIS & CURTIS CO., 
6 Garden St., BXIDGEPORT, CONN. 

-------

Sinlple. Sate and }jJffieient. 1\eed� little 
attention, is Jess likely to get out of 

and is cbeuper to run than any 
engine manufactured . .  Eeonolni. 

and Easily Operated. 

International Power Vehicle Co. 
Stamford, Conn. 

Warren's Natural Asphalt Sand Surfaced 

�<><>FI:N"G--
IT Y OURSELF 

A F I N I S H E D  GRAVEL R O O F .  

HydrO� M t Carbon 0 ors 
Headless Self·Contained 
I t is aseasily controlled as a stearn 
engine. Variable sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-aay. 
Grant·Ferris Co., Troy, N. Y. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This OJ built-up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools� at.Jd it wilJ 
work as well as a $125 balance. The article i.s accom
panied by detailed working drawings showin� variuus 
�\�'1�S 1�

t
�ii]b��·SI��T��. �rr:I��t;r�S Jg�

t
f�osi.

ln 
J'r1�!�O 

cents For sale by MUNN & co .. ]36 Broadway, New 
York City, or any bookseller or newsdealer. 

� H.  P. GC��8���I
(�� 

for $ 1 5  with Blue Prints 
Cylinder-bored and faced-oft'. 

Runs by gas ot' gasoline. 
Water-jacketed. � H. P. Cast
ings-not bored at' tacecl-$ Hi. 
Send for catalo�ue of eng-ines, 
dynamos, electrical ,l,lUpplies. 

L W. G I LLESPIE & CO. 
2S2 E, 4th St., ::\oIARlON, IND. 

NOISELESS 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 
T H E  N E W  PROCESS RAW H I D E  CO.  

Syracuse, N .  Y.  

TELEGRAPH INSTRUMENT 
A uset ul article tor any boy, girl, young man or 

FOR 
G U N SM ITHS. TOOL 

, MAKERS, EXPE R I 
) M E NTAL & R EPAI R  
. W O R K ,  ETC. 

Planter, cotton, J. W. Cheatham • . • . . . . .  764,110 
Planter, cotton, 1. Guyton . . . . . . . • . . • . . . •  764.4;;8 
Planting machine, S. H. Tinsman • • . . . . .  764,509 
Plow, Scoggin & Df'an . . . • . . . • . • • • • • . . . . .  764,i1R:3 
Plow, ditching, p, Skelly . • . . • • • • . . • . . . . •  764,2Sfl 
Plow, hund, G. M. I Iang:t'l" . . • • . . • • . . . . . . .  764,0;'; 1 
Plow, IDPchanically worked, R. H. Fowl€'r, 

et al . . . . . . . . . . . . . . . . . . . . . • • . • • • . . . . .  761,44G : 
woman. Teaehes how to read liy sound. The outfit includes 

an instrument, battery and 
full book of instructions. 
Price, complete, $2.00. 

From 9-in. to l3-in. swing. 
Arrawzed for Steam or 
Foot Power, Velocipede 
or Stand-Up Treadle. 

f��' •• IlIlliIJg. Send Jor Lathe Catalog. 

':. W, F. & J N O .  BAR N ES CO. 
Established 1872. 1999 Ru by St., ROCKFORD, ILL 

Plow, rpversiblp, E. J. Wilson • • . . . . . . . .  7n4,40(j 
Pol{(�, al l i ll lal .  C. R. Nicbols . . • • • . . . . . . . . .  7G1,OOl 
Pole hoister. G. R. Dodd . . . . . . . . . . . . . . . . . .  7H:l,%9 
P
OP

c
I1�

n 
E�Ilt1:U�n�'te .. : . .  ��:�:�� . .  ��� . ���:��: 764,241 

Postoffice furniturp, J. J. Marsh . . . . . . . . .  764,299 
Powdered matprials, machine for distribut· 

ing, J. F. By€'rs . . . . . . . . . . . . . . . . . . . . .  764,345 
Power from a single prime mover, etc., 

apparatus for utilizing, H. Laughlin, 
Jr, . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763,989 

Power transmission devicf', W. A. Harvey 764 239 
Power transmitting device. 1. Deutsch . . . .  763

'
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MARINE ENGINES pOW��c.,
tr�.sm�:tiX�j h

l(���',:h::I�i.
s
.
n
.
l . .  ��� . �.o.�t

�
, 

764

'

331 i Presser foot and attachment, S. Laskey . .  : 764;134 
1!4 to 40 H .  Po I Pr�ssure gage, G, l?pen�er . . . . . . . .  764,015, 764,01 6 ,  

t ,  2, S and 4 , Prmter's form reglstcnng device, W . .T. 
Cylinder , I Prin��l�

l
i�a�hi'n'e',' 'T;l'a't�': 

. J'. ' 'P: . St�;���: : : :  +��: � g� Launches Printing machine, rotary stpr)('il, A, B. Dick 764 275 

17 to 50 feet I 
Prilliing press numbering attachment, C. G .  

' 

S d f Iarns " . .  " . . . . .  , . "  , ' , . "  . . . . . . . . .  764 289 en or i Printing prpss, platen, R. R. 1\'illiams . . .  764
'096 new catalog Prop�ller, stf'amboat, W. S. Baker • • . • • • •  764;267 

GRAND IL\PIII" (L\� ENGINE & YACJI1' 00. Prunmg shpars, C, F, Crosby . . . . . . . . • • • .  764,430 

_ _____ Gra�ld n.apid�, Mich. Pulvprizr'r and gradf'r, J, W. Boileau . . . •  : 764,268 
---.----- Pump, hydraulic motor, 1. H. Spencer . • •  764, 156 L A T H E S Pump, mercury, H, N, Potter . . . . . . . . . . . . .  764 204 

First-dass reasonable prices. We Luild �!!I.\
eh·

l '
W. A. Bernard . • . • • • • • • • • . • • • • • .  764;336 

�(lot .�n1i powf'r from 9 inches to 15 inches. a� c IP, O. M. Rnox . . . . • . • . . . . . . . • . . .  764,362 
,"(:no-l t m; drills, emery grinders and wood lathes. Rall guard for electric roads, third, J. S. ,\ nt� for complete catalog. VVe ,guarantee to & .T. S. Payne . . . . • . . . . . . . . . . . • • • • . •  764,148 intl fl',,!, you. Ra�l joint, Thompson & IIovenden • . . • • .  : 764,397 Tl10 Curroll-Jalnleliilon Maehlne Tool 00. Rmlway current collector, electric, F. R. lJATAVU" 01110, U. S. A. Slater , • • • • • • • • • • • • • • • • • • • •  , f • • • • • • • •  764,211 I 

Send tor catalogue • 
Electrieal CO. 

P"'>VB'ENCE, R. I, 

Pa tents , Trade Marks, 
CO PY R I G H TS,. etc., -' 

Address MUNN a co., ���ca����8. 
Office of the SCIENTIFIC AMERICAN 

861 Broadway, New York. 

t "  Bran�a�����k�� leeS�t�'A:�c��!:�tons D.C. 

WllIJB. Oil and GaB WellBdrilled 
by contract t" any depth from 50 
to 3000 feet" We also manufac
tUre and furnish everytbing re .. 
quired to dz'm and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus
trated catalogue. Address 

AND SUPPLY co. 
YOIlK, V. 6. A. 
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''The Car that Climbs" 
Is Climbing in Favor 

Write for our free illustrated booklet N 
which fully describes the various Cad
illac models, and gi ves address of near
est agency where demonstrations are 
given. As to performance in everyda y 
service-ask any Cadillac owner. ' 

CADILLAC AUTOMOBILE CO. 
Detroit. Michigan 

Membet' Association Licensed Automobile Manufact'rs. 

WATER, 25 Bbls. for le. 
Gl'eatcst Ait'-Cooled Wonder 
of the day. Operates any kind ot" 
pump. Runs any kiIld of lilaehill' 
ery. No water to freeze. No tank� 
to bother. Simplest io ('onstruc
tion. �lost reliable in work. Don't 
tail to write for ci.rculars and prICes 
to 
THE AIR-COOLED MOTOR 
CO., Lansing, Mich. 

T!!r� .. : �n!?£J!� ftllTOMATIC 
Automobiles, eLe, 

No more belt, battery ami com 
mutator troubles, Dirt and 
watr.rproof. Easily attached 

Se
c��afZ� tu)l�!�tic�l�rs o

sgP��
� 

igmtlOn apparatus. 
The Ullyt 011 Eleetrical M f·�. 

98 Reibold Bld� •• Dayton, OhlO_ 

ROTARY PUMP� AND E N G  IN ES. 
Their Origin and Development.-An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SU PPT,E.\IEKTS 1 1  U9, 1 t ]  u, 1 ]  1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

Each engine is fuHy tested 
before it leaves our factory 
to its fun indicated horse 
power. Olds engmes are 
standard the world over. 

Stationary :En�inel!l. 2 to 100 h. ]). 
Portable Engines, 8 to 18 h. p. 

Will send full intormation and new illustrated catalog on requ�sL. 
OLDS GASOLINE ENGINE WORKS 

216 River Street LANSING, l\IIclI. 

The Frankl in  Model Shop. 
Experimental work for inventors: any-

����l�te �6;�ln
f
:���e ��

n
i
l
�p��7t��s

t
¥o� 

colleges. Exhibition models. Introduc
tion samples of patented articles. Spe
cial tools for making metal novelties. 
Inventions perfected. Dr�,wingsand de
signs worked OU1� from inventors' ideas. 
Send for circular 9. 

P ARSEJ.L & WEED. 
129-131 West 31st Street, New York. 

BABBITT METAL�.-SIX IMPORTANT 
formulas. SCIENTIFIC AMEHICA:'{ SUPPLEMENT 1 1 23. 
Price 10 cents. li'or sale by MunD & Co. and all news. 
deaJers. Send for catalo�ue. 

Registers an accurate account of work done on printing preRReR, g-rain 
tallies, weighing, mefisuritlg' and other automatic maehinf'S. Countll np 
to 1 ,000,000 and repeats automatically. Simple, accurate, dllrable. �pe
eml countf'rs to ordt'r. Send for em'ular. C. J. ROOT, BriRtoi, COIlIl. 

�rti?! .... ( "' 
CABOT'S �'< 
For Cuts, Burns, BruiS'es, L , ;' 

Etc. Relieves pain, reduces inflammation and irritation. J li:::;hly rf('OITImended by physicIans as an unfailing remedy. At all dealers. lOr. :t11l1 
25c. packages by mail. Look for above Tralle-"V!ark. 
Sulpho·Naptbol Co., 15. HaYmarket Sq •• UOfilton, Ma�s. 

Acktr.Merrall's ; MacS's ;  Siegel.Cooper, N e w  York City. 

TO O L S 
FO R M EC H A N I CS. � Send for Free Catalogue N o .  1 6  B .  � 

The L. S. Starrett Co., Athol, Mass., U. S. A. 
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Valuable Books 
REVIto;ED and EN],ARGED EDITION 

The Scientific American 

1 5 ,000 R.eceipts. 734 Pages. 

Railway, plel'tri<', H. N. Spol'borg- . • • • • • • • •  764,38S 
Railway or other vehide l'onpling, n. Roche 764, 1 f):.J. 
Railway rail, .T. Mander . . . . . . . . . . . . . . . . . •  763,992 
Railway switch, Trontman & Uonzalez . . . . •  764 , 1 66 
Railway switch, .T. Ii.:. Swonson . . . . . . . . . . . .  764,264 
Railway switch and signal mechanism, C. 

M. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . .  764.292 
Railway switching apparatus, .T. P. Coleman 764,043 
Railway tariff holder, Briard & Bleh . . . . . . 764,O:J6 
Railway third rail system, electric, W. H. 

I{ilhonrn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway tie, metal, Ii.: . Wbeeler . . . . . . . . .  . 
Rain gage, F. Tb )mas . . . . . . . . . . . . . . . . . .  . 
Ratchet mechanism, A. Spangenherg . . . . .  . 
Reel. See I!'ishing reel. 

764.244 
764.089 
764.315 
764.3r1 

Reel, C.  W. Stambaugh . . . . . . . . . . . . . . . . . . 764,389 
Refrigerating appliances, oil separator for 

Price, $;;.00 ill Cloth. $6.00 in Sheep. $6.:;0 rotary. M. A. Audiffren . . . . . . . . . . . . . 764 . 5 1 5  

i n  Half Lllorocco. Post Free. �����1�����r, 
m��ha�fsm;a��� Ii." ' P"a'l��; 

. : : : :  +�::�� 
Registering' monetary transactions, appnr� rrhis work has been re

vised and enlarged, at us for, .T. Frydmane . . . . . . . . . . . . . . .  7GJ,4'l-9 

900 New Formulas, 
:I'he work js so arranged 

as to be of use not only to 
the specialist, but to t h e  
general reade:- It should 
}!��ee �n� 1 �g�k;bo��

e
A 

circular containing f u l l  
'I'able of Contents will lw se-nt on application. 

'rhose who already have 
the Cyelopedia may obtain 
tbe 

1901 APPENDiX. 

Road construction, raking tool for,  V/. C. 
W('gner . . . . . .  , . . . . . . . . .  , . . . . . . . . . . . .  . 

Rolling machiIlP, metal, P. Blondell . . . . . . .  . 
Rotary pngine, L. II. Cohh . . . . . . . . . . . . .  . 
Rotary enginp, .T . .Tahn, .Tr . . . . . . . . . . . .  , . .  . 
Rotary engine, D. F. Smith . .  , . . . . . . .  , . . 
Rotary enginE', I-I. Chapman " " " . , . , . , "  
Rotary engine, .T. Mohr . . . . . .  , . . . . . . . . . .  . 
Rotary engine, C. A. McCallist£r . . . . . . . .  . 
Rotary engine, C, W. Allpn . . . . . . . . . . . .  . 
Rotary engilw, II. II. Lil'mke ' . .  
Rotary engine, C.  Hendricks . . . . .  764,464, 
Sap spout, .T, F.  WarneI"' . .  , . . . - " , . , ' , . .  , 
Sash holdpr, .T. L. Rivpr . . . . . . . . . . . . . . .  , . .  
Sash lock, .T.  Nospworthy . . . . . . . . . . . . . . .  . 

Price, bound in cloth, $1.00 Sash lock and striker, R. B. IIugunin . . .  . 
postpaid. Saw, T. A. Rems('n , . , . , . ,  . . . .  , " " " ' " 

Sawmill set works, T. S. Wilkin . . . . . . . .  . 
Sawmill set works, E, C. Monroe . . . .  , . .  , .  
Saw setting machilll�,  .T. Hegstrum . . . . . .  . 
Scalp, halance, and hearn, computing, .T.  IG. TWENTY; THIR.D EDITION 

EXPERIMENT AL SCIENCE DunC'an . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  , . 
• SC'alp, stenographer's, G. IJogan . ,  . . . . . . . , .  

Scrf'w cutting dip, H. Ii.:. Adt . . . . . . . . . . .  , 
Seam ripper, A. M. Minter . . . . . . . . . . . . . .  . 
Sepding maC'hine. L. K Watc'rman . . . . . .  . By GEORGE n. HOPKINS 

7(;4. 401 
768, Of)2 
76�.%� 
76:1 . 9R2 
7B4 . 01:1 
764.040 
764, OfiO 
7G4,Ofi7 
7G4,OH7 
7(;4.247 
764,465 
7M.824 
764.�Or; 
7n4.4�1 
7(t�,fJSO 
764, �74 
7G4,Ofl5 
764.484 
764.1 Z13 
764, 04f) 
764, 5�{2 
764 . 4 10 
764.0Gt 
7G4,220 

RC1)tsed and Gi'catty Wn�arged. 2 Octavo Vo�umes. 1,100 Selec ting- apparatus and system, automatic, 
Pages. gOO ll1ustrations. Cloth BOUnd, Postpaid, .T. T. li'islt . . . . . . . . . . . . . . . . . . . . . . . . . .  763,!:)72 

$5.00. Half Morucco, Postpaid. $7.00. Or Sepal'ator, .T. F. A.  Brnnn . . . . . . . . . . . . . . . .  764 ,419 
Vo/ umf's Sola Separate�lI : Cloth. $3.00 Sewing machine g'uide, R L. Clal'kr . . . . . .  764,180 

pcr VutHme ; Half Morocco. Shade roller attachment, B. F. Bpll .  . . . . . . 704,516 
$(00 per Voiume. Sharpener, agriC'nltural disk,  C. Y. DavidRon 7tH, 1 1 4  

E X P liaU J\.IEN'PAL SCIENCBl i 8  s o  well known to I Shop rack, L. P. Bowe'n . . . . . . . . . . . . . . . . 7fi4,:14:1 

many ot o u r  reaO(-H's tbat it IS hardly necessary now to ' S�loe �ack, P. .T. qallahan : . . . . . . . . . . . . . .  , 7G4,346 
give a deSCription of I SIgnalIng, automatIC' eleC'trIC' block, W. A. .-
this work. Mr. Hopkins I Luby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7G4,f)�.{ 

The progress of the Oldsmobile abroad has been a CCll
tinual triumph. It has led the advance of automobiles into 
remote corners of the earth. Everywhere it is recognized 
as the world's standard runabout-the best thz'ng on wheels. 

decid ed some months i Smelting and rpdncing mptals. C. Diesll'r . .  704,044 
age tbat it would be I Smoke consnming apparatns for 10C'omotive 
t1ecessary to prepare a hoilers, F. S. & F. R. Pleasontoll . . . .  704,�{04 
"!lew edition of this work Rod 

.
cutter, G

.
l"'  Lanp . . . . . . . . . . . . . . . . . . . . .  764,058 I III order that .Lbe ma.ny Soldering machine, hail e a r ,  E . .T. Mool'(' . . . 764,53G Oldsmobile 

Light Tonneau Car 
Price $95 0 

wonderful �:hscovepes Sounder fram(" G. A. ZUlH)pl . . . . . . . . . . . . . 7D4,027 g� ru��e��s�:r�:drr�1�� I Speed and diRtan<:f' m(�aSllrer and indieator, 
pages. Since the last ' C . .T.  S.�rlllg( r . . . . . . . . . . . . . . . . . . . . . . .  764,01

,
Z 

edition was published, Spe.ed cha.ng {  r, A ! ... De Leeuw . . . . . . . . .  764,1 1.) 

���t� �� fwu
itel��:i��_ �g��1� �:lg

T��' fr;'Y��;ld!J
or

.{� . : : : : : : : : : : : : : : :  +�::��� 
B���hYbee�or 

m:d:�Plft �ggg}r�g 
g

l����:�lli��� 1���:;<�lce 
gt�i�ip', 

. ' .T. R. 
764,363 

was necessary. there- Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7fi�,fJfJ5 
lore, that a good deal of Rpring baC'k C'hair, .T. Gilson . . . . . . . . . . . . .  764.286 
new matter Mhould be Steam boiler, A. R. Duff . . . . . . . . . . . . . . . . 764,4�m added t o  l he �ork i n  Rteam genprator. M. E .  P. ChahochE' . . . . . .  704,424 urder to make It thor- Stereoscopic attachment, O. S .  L('eiand . . . . 764, 1�{6 
�Yf�lhi��btj�-c1

a
i�'Vr�� Stereotyp0. hloc�, F. A. Bt'rr.\r . . . . . . . . . . . .  764,517 

:oiorne 200 palles have Stoker, automatIC', P . .T.  Hamler . .  , . . . . . .  764,540 

heen added. On 3,C- Stopper, SeL' Bottlp stopper. 
count of the increased Stove, .T. L. F.  Baner, .Tr . . . . . • . . . . . . . . . . 
�ize of the work, it has I Rtove or furllacp, II. O. Banks . . . . . . . . .  . 
been nece�sary toruvide ' Rtnmp extractor, C. R. Twitty • . . . . . . . . .  
it into two volume� Rtmnp puller, K M .  Ii.:rdmann . . . . . . . . . . .  . 
handsomely b(lund in Rwi t('h and foot guard R. H. l'�rizzell . . . .  . 
buckram. Rwitch point protf'C'tor, .T. I. Brewer . . . . . .  . 

Tap, II. Ie. Adt . . . . . . . . . . . . . . . . . . . . . . . .  . 

Practical Pointers Targf't appara tus, .T. L. McCullough . . . . .  . 
Telpgraphy, wireless, L. D. Wildman, 

764.0�1 
764.334 
764.:{21 
764.2�1 
763.974 
764, 1 08 
764.409 
764,3G7 

764.0�3. 764. 0�4 

For Patentees 
Containing Valuable Informatton and Advice on 

THE SALE OF PATENTS. 
An Elucidation of tIle Best Met bOds Employed by tbe 
Most �uccessful lnventorsin Handling fJ.1heir Inventions. 

By F. A. CRESEE, M. E. 
144 Pal:'es. Cloth. Price. $1 .00. 

Home Mechanic� 
for Amateurs 

'i'UilS bOOI( has ficuieved an un paral1ed success in one 
week, a n d  a Special Edi
tion of 4.000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way-the ,. only " way 
-at small expense. It will 
prove of value to you-· 
much more than you real
lze. Do tbillg"S with your 
hands. Send for a circular 
giving contents-the circu
lars cost only a cent�the 
i)ook $1.50 po,tpaid. If tbe 
�goi!w

c
��gu 

m:��ld
o:;e f:�� 

first to purchase. Tile first 
large edition is almost 
gone, order to·day. 

Tplrphonp, .T. W. Meade et al . . . . . . . . . . . 764 , 1 3fJ 
Telephone exchange ringer system, T. C. 

Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763.971 
Tell'phoJl(> switC'hboard C'ircuit changer, W. 

E. Mc('orrnick . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone system, party linE', T.  C. Drake . .  
'1'elephonp transmitter, D. C . .Tackson • • . .  
Tplphpragp s:vstem, .T. H . .  Johnson . . . . . . . .  . 
Thermo elpC'triC' apparatus, W. II. Bristol. 
Thermo electric ('ouplL', W. II. Bristol, 

764.143 
76�.970 
764,055 
764. 46D 
764. 178 

764,17f) to 764, 177 
Thermo electric elrmf'nt, W. H, BristoL . .  7fi4,174 
Thread unwindel', W. H. Gould . . . . . . . . . . . . 764,235 
Tire and rim, vehiclp wheel, Pease & 

RchumaC'hpr , . . . . . . . . . . . . . . . . . . . . . . . . .  7R4, 497 
Tire, ruhbl'r, K S. Roherts . . . . . . . . . . . . . . .  764. 0Hn 
Tire valvp, pneumatic . .T. E. Keller, .Tr . . . .  764, 131 

Tire, vehicle, C.  Motz . . . . . . . . . . . . . . . . . . . 70;�,gfJG 
'Tire, vehiclp, G. W. Whittemore . . . . . . . . .  7G4,091 
Tire vehicl(', W. P. Cronin . . . . . . . . . . . . . . .  7fi4, 270 
Tire, vphidp, N. Crane . , . . . . . . . . . . . . . . . .  764, 5 1 fJ  
Tires, detachahle flange for ruhher, C. W. 

I{elsey . . . . . . . . . . . . . .  , . . . . . . . . .  , . . . . . . 
Tohacco pipe, I. A. Hf'ald . . . . . . . . . . . . . .  . 
TobaC'C'o stripping machine, .T. G. HaV('lls . .  
Tool, pneumatic, C. C. roole . . . . .  , . . . . .  . 
'1' 1 ) '" (letonating, C. K Wpnzpl . . . . . . . . . .  . 
'1'0)' jac;(-o'-lantern, G. E. Rohinson , . . . .  . 
Train controlling system, safety, G. W. 

Coht>n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tramway point, automatiC', R. H. Radford . .  
'l'ransformPl', W. S. Moody . . . . . . . . . . . . . .  . 
Tra.v, .T. S. Duncan . . . . . . . . . . . . . . . . . . . . .  . 
Trolley, .T.  Q. Brown . . . . . . . . . . . . . . . . . . . . . 
Trolley, B. K Sunny . . . . . . . . . . . . . . . . . . .  . 
Troll�>y conductor cut out, P. n. Watmough, 

764.132 
764,12f) 
7fi4,05�{ 
764.4D8 
704. 02:1 
764.207 

7B8.�64 
704. 01l7 
7fi4.48f) 
764,�{54 
7(;4,224 
764.392 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764.400 
Trollpy, multi pIp, .T. S. Briggs . . . . . . . . . . . .  764,41R 
Trolh'y, overhead, C .  C ,  Chamhers . . . . . . . . 764,03fJ 
'l'rollp,V poll', C . .Tones . . . . . . . . . . . . . . . . . . .  764 , 1 fJ4 
Trollt'y ,,,ire replaC'pr, .T. D. Ratliff . . . . . . .  764,371 
T I'llCk, W. C. Buckelew . . . . . . . . . . . . . . . . . 764, ;�44 
Trnck hrake, mill, C.  L. Houghton . . . . . . .  764,291 
'rruck hrake rigging', l'aihyay, F.  L.  Clal'k 76:1,fJ01 

370 Pages :i26 Engravings Price $l.aO TruC
r
k
a�iw���c·�ar

a��g!�tif.
n Ii.:�e8��;!�m 

. .  ��� 764,42S 

APPLETON'S 

Cyclopedia of Applied Mechanics 
A Magnificent Set in Three Vols. 

[landsomery bmmd 'in hoJf morocCO. each 1'oZ1tme mnt:!in
ing over !JI)O 1)(:(W3, 'with nea-r/'y 8.000 r:llqTa'Cings, 

'With .f /til expLanator·y detatls. 

Special Offer ! 
Heretofore the pub· 

lisbers' pri�e of tbis 
work has never been 
less tban $2250 and 
Bold onlv by subscrIp
tion. We have se
cured a Elpcdal edi
tion of LhiA v'1luable 
work. and will box 
and ship. prepairt, 
the three volumes to 
any address in the 
U n i t e d  '4 ta te s  or 
Canada on receipt of 

Turbini:', O. .Tung-gren . . . . . . . . . . . . . . . . . . .  764,471 
Turhine hucket C'onstruC'tion, H. Geisenhoner 764,4f)1 
Turhine huckrt cover, H. Gpisl'nhonf'r, 

764,450, 764, 452 
Turhine' wht'el, stf'am, 1,:. A. E(1\varos . . . 764,230 
Type writing machitH', n. G. StiC'kney . . . . .  764,077 
Type writing mar hilll', J. W. Booth . . . . . . .  764,342 
T',Vpp writing marhine line lock attachment, 

W. A .  Parkpr . . . . . . . . . . . . .  . 
Valv.f' gE'Ur, .T. K MC'Nf'ply . . . . . . . . . . . . . .  . 
V a l v p  mprhanism, T. 11. Alpxan<h--'r . . . . .  . 
ValHlr hurlwr air mixing pipe, .T. Rtnhhprs. 

7B4,15�, 
Vphi('lf' hl"n kt" (lon1-)lp. A. Winton . . . . . . .  . 
Vd\j('lp, pl(>ctl"kfllly nrondled, R. Thayrr. 
Vphi('le wnpC'1. T. Midp:lpy . . . . . . .  . 
Vl'loeirrdps, d C' . ,  spring support for, A .  

7M.fl70 
764,490 
764.411 

7()4,1flO 
704,:125 
7B4.020 
764 . 1 40 

Beulin . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  7fi4.41 !"l 
Vpnding apparatl1f�. n Ie .Tackman . . . . . .  764, :1fiO 
V pn<1in,g' muchilw, F . . r. Rows(' . . . . . . . . . . .  7M,01 1 
Vl'nding ma('hillP, .r. R. Pfeif('l' . . . . . . . . . .  7(j4,07:� 
Vt'ntilator . .  T. C. Ilf'nvil;; . . . . . . . . . . . . . . . . . 7fi�,fJ77 
UTag-on, dumn. H .  C. Tripn . . . .  , . . . . . . . . .  7fl4, � 1 fl 
Wagon. dnmpinf" .  ViT. O. Rhadbolt . . . . . . .  764, �OO 
w�uron ra('k. fldjnsh"t hlp, E. D. Di ckinson . 7fl4,27({ 
Watch QSCa nPIlwnt, H. A .  Leonard . . . . . . . .  7fi4, 1 37 
Water ('001('1', W. H. Rhook . . . . . . . . . . . . .  7fl4,2rJfi 
Watpl" motor. M. H. Whi tt, . . . . . . . . . . • . . . .  7fl4,40:{ 

$ ., 2 .  0 0  ;;i�����; a���r
h1����' t�i' S�r;�I���)S �t�t��'a't'ic 7fl4, 5�0 

?r�mP:sr���s��;e �1f tN�ting flnd reC'ording- machine for, U. 
the original price and �- .Tamp!;; . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  764,192 
have in return a tech- Wc>i£!hing mp(>hanism, I"'(·frigl'rator, Hoag & 

dictionary, the great usefulnes8 of
n�:lcl�Y���°ti�!� ��� WhP�:l.

lo 
R'pe' 'Gr��' ·\�,h�ei.· 

. . . . . . . . . . . . . . . . 7fl4,�58 

titled to hy nearly 100,000 purchasers of this valuable Window C'lpaning C'hair, H .  Harrison . . . . . .  7fl4,46� 
work - techniCians and mechanics who refuse to esti- Window, horizontally pivoted, H .  B. Hite-
Inate its v�11ue to them in tbeir work by mere dollar� Rhpw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7tH . 1fJfl 
and cents. Window �C'rf'en. W. E. Ellis . . . . . . . . . . . . . 7fl4,440 
W Add $1 extra .for expressaCle to Englmnd and the C::mti- Window stem, W. F. Shaw . . . . . . . . . . . . . .  7fl4,::UfI 

nent, or $2 extra to Australia and other countrien. WirE' strf'tc'her, r. Adkins . . . . . . . . . . . . . . . 7fl4.40A 
W Special circular of contents of these volumes .'Ifni frte Wrappers, preparing, A. ShedlOCk . . . . . . . . 764,210 

Wrnnpe-rs to cakpF! of soap, ptC'.,  machine 
tor arm lying , MC'Girr & Ferguson , . . . . 763, fJfJ9 

Wrench. W. F. Marks . " " , . . . .  " "  . . . . .  7B4.Z4� N .. ... y,,!!,� C,t:y Wr.�1I0b. W. Qroak .. " " "  . . . ... , . . . . . . . . . .  " 164,353 
MUNN co. 

Oldsmobile 
Standard Runabout 

Price $650 

Years of successful experience and t h e  largest factory facilities -in t h e  world de· 
voted exc1usively to the making of autom obiles, have enable 1 u s  to produce TIlachines 
by the thousands where others produce by the hundreds and to attain the maximum 
of perfection at the minimum of cost to the. purchaser. . . 

OUT nearest sales agent will gladly turn1sh you fun partIcu lars regardlng our 1904 
cars, or write direct to Dept. 21. 

Motor Works. Detroit. U. S. A, 
Memuer o f  the Assocmtion v £ Licensed Automobile l\oI:muL, , 

Our system of traIning by ni3-il has helped thousands held (l(fw n 10 poor positions to ns� to lX'!tter s:llaries an(l sitllations. YOIU ch:tnce to rise 18 just 
��ol�� C:;tfle���Ol�ri� n fEie���ic!reE!�:��!��V',1 We teach by mail, Ele�tl'ical Engineedng, !\-Ie 
��'l�n�r�w��t��:1�/f� 'i,;��tin�,n�ree{��i�gR��f\���.�� ELECTRICAL E�GINEER INSTITUTE, Dept. A, 240 \\Test 23r(1 St., New YOrk. 

A.W. FABER 
Mannlacl Ory Established 1761. 

L E A D PENCILS. COLORED PENCILS, S L A T E:  
PENCILS, WRITING SLATES. INKS. STATIONERS 
fiUBBER GOODS, RULERS, ARTISTS' COLORS. 

7& Reade Street, New York, N. T. 
GRANO PRIZE, P.ighest Award, PARIS, 1 900. 

GAS ENGINE DnTAIL::-i.-A VALUA-
ble and fully i llustrated article lin this subject is con�· 
tained in 8UPPL}JMENT No. 1 292. Price 10 cents. IJ"'or 
sale by Munn & Co. and all newsde-alers. 

Volt 

WATER �s!,�[��Jn�
A

p�r�!i!arl�r 
ronse.  'Tbe wmdmill and ga�ohne engine 
&e �s:Jr��ii�t¥ia�d ��n' !o������ 

tinuously wberever there is a run ning 
bHearn. Nothing to blow down, blow 

up, or require attention. Requires 
le�s bead of water to operate than 
any utber ram. Never needs re
pairs. Catalogue free. 

Niagara Hydraulic E ng i ne Co" 
CHESTER, PA, 

Ammeters 
Pocket size, but large enough fur accuracy 
and practical use. Various ranges fur test 
���r

a
�1;��tts��t;

ri�l:�
t
v�1l����� ��� 

Ammeters tor general measurements. 
Ir]rSend jor CircuLar. 

J .. M. PIGNOLET. SO Cortlandt to;t .. Xew Yorl{,. N.Y. 

(.u!>mlinc 

En�incs 
l\f�l(lern and Up-to-date in 

Overy particu1ar. 
Send for cataloJ,!:ue. 
T H E  C L I FTON 

MOTOR WORKS 
23:J E. Clifton Ave., 

t'D[f'I .... :\ATl, O. 

If you want the best C H U CKS,  buy Westcott's 
I .. ittle Giant J)ouble Grip 
Dri l l  C h n ek�, 'Little Giant 
Drill Chueks 

lmproved. 
Oneida nriH 
Chuckf'. Cnt- , 
tine-oft 
Ch ucks,�crol l  
Combination 

Lathe Chucks, G eared 
Combination Lathe Chucks. Plain l!niversal Lathe 
Chucks, Independent Lathe Chucks. Made bv 
We.teott Chllck Co" Oneida, :oJ. Y., lJ . �. A.  .18k for catalogue i n  English. French. Spanish o r  G-I'nnan. 

f:-- �'JR�T PY.!'lIi. t.'!' «;'::QI,jUM.BI»l !1L"£.PO�H'.!'IO.No lS9-)� 

POW ER-M I N I M U M  COS T .  
I f  you use a pump fo 

beer, lard. acids, starchr 
p e t  r o l e  u m ,  brewer's 
mash, tanner's l l q uor, 
cottollseE:'d oil or flUIds. 
bot o r  cold. thicl, or tbin 
yo u want to get the 

T A BER ROTARY P U M P  
whicll does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect. Iy durable. All parts are interchangeahle. Needs nO 

skilled workman. Detects guaranteed. Oata�ogue free. 
TABER PUMP GO" 32 Wells St" Buffalo. N . Y . ,  U. S A, 

RAD I U� 
RADIO-ACTIVITY I 

The SCIENTIFIC AMERICAN SUPPLEMENT has 
published the most complete illfonnation on the 

I subject of Radium and Radio-activity that has 
thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemi�try and 
physics : 
RADIO-ACTIVITY AND THE ELEC

T RON THEORY. By SIR WII,I,IAM 
CROOKES. SCIENTIFIC AMERICAN SuP· 
PLEMENT 1402. 

THE RADIO-ACTIVITY OF MA TTER 
By PROFESSOR HENRI BECQUEREI,. 
SCIENTIFIC AMERICAN S UPPLEMENT 1379. 

SOME PROPERTIES OF THE RADIO_ 
ACTIVE SUBSTANCES. By PRO· 
FESSOR HENRI BECQUEREI,. SCIENTI· 
FIC AMERICAN SUPPLEMENT 1427. 

PRODUCTION OF HELIUM FROM 
RADIUM. By SIR WII,I,IAM RAMSAY. 
SCIENTIFIC AMERICAN SUPPLEMENT i444 .. 

THORIUM : A RADIO-ACTIVE SUB· 
STANCE WITH T HERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEl, G. 
TRACY. SCIENTIFIC AMERICAN SUPl>LE

MENT 1470. 
R A D I U M  I N  M E D I C I N E. By DR. 

SAMUF.,I, G. TRACY. SCIENTIFIC AMERI· 
CAN SUPPLEMENT 1455. 

A RESUME OF RECENT S PECIAL 
STUDIES OF RADIUM AND RADIO
ACTIVITY. SCIENTIFIC AMERICAN Sup. 
PLEMENTS 1468, 1471, 1479. 

RADIUM AND RADIO-ACTIVE SUB. 
ST ANCES. By WII,I,IAM J. HAMMER, 
SCIENTIFIC AMERICAN SUPPLEMENT 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly explaining the 
m ethods of obtaining radiul1l, conducting 
experinlents with the substance and measur-ing its radio-active force win be found in 
S CIENTIFIC AMERICAN SUPPLEMENTS 1475, 1476, 1477. 

These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what mavwell be considered an adlnir· 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 
TEN CENTS BY MAIL 

for each num ber mentioned. Order throuq-h 
, our newsdealer or (rom 

MUNN &. CO . •  361 Broadway, New York 
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MARSHALL FIELD & CO. 
the great dry goods firm of 
Chicago, bought SIXTY Un
derwood Typewriters six years 
ago, and has used them ever 
since. They have just ordered 

O N E  H U N D R E D  AN D THI RTY 

DESIGNS. 
Badge, H. Getz . . . . . . . . . . . . . . . . . • • . . . . . . . . 37,020 
Badge, R. N. B. Kirkham . . , . . . . . . . . . . . . . .  37,021 
Box, paper, R. L. Myprs • . . . . . . . . . . . . . . . • •  37,026 
Braid, V. G. Schuck . . .  , . . . . . . . . . . • • . . . . . .  37,027 
Forks, spoons, or similar articles, handle 

for, G. C. Edwards " . . .  , " , . ,  . . .  , " ' "  37,023 
Forks, spoons, or similar articles, handle 

for, S. Smith . . . . . . . . . . . . . . . . . .. . . . . . .  37,024 
Rug, A. W. Bosch . . . . . . . . . . . . . . . . 37,028, 37,029 
Spoons, forks, or similar articles, handle 

for, L. W, Banks . . . . . . . . . . . . . . . . . . . . 37,022 
Tray, bread! A. Stefiin . . . . . . . . . . . . . . . . . . . .  37,025 

TRADE MARKS. 
Bath fittings, certain named, Silver & Co . . .  42,965 
Belts, electric, M. A.  McLaughlin . . . . . . . . .  42,959 
Blood purifying tpa, M. Sullivan . . . . . . . . . .  42,950 
Boilprs for kitchen rangps and steam jacket 

kettlE'S, E. B. Badger & Sons Co . . . . . . . .  42,969 
Boots and shops, leathpr, J. Ii'. Zimmer Co . .  42,939 
Cigars, E. Abe . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , .  42,049 
Cleaning compound, A. Npubauer . . . . . . . . . .  42,958 
Embroidery patterns, specially designed, Ein-

stein, Wolff & Co. . " . , " " " ' , . , " ' "  
Engravers' plates, Star EngravpL's Supply Co. 
Fruits, dried and curpd, R('iss & Brady . ,  . .  
Gas tubing, flexible, J. J. Vautier . . . . . . . .  . 
Guns, sporting, Belknap Hardware & Mfg. Co. 
Herring, mackerel, and dried stock fish, 

42,940 
42.UG8 
42.948 
42,967 
42,964 

Stllt, J . .T. Schneck . . . . . . . . . . . . .  , . . . .  42,947' 
Hosiery, A. Crocker & Brothers " " " ' , . , '  42 ,938 
Kaolin, H. C. Mungel' . . . . . . . . . . . . . . . . . . . 42,HGG 
Lotion, skin, C. M. Rpad . . . . .  , . . . . . . . . . .  42,!J53 

\�-,�. SPECIAL: 'MAtro - CTURING. \ 
. 

DIES AND STAMPINGS TO ORDER. 
SP EC'L MACHINERY-MODEC:S-EXPERIMENTAL W O R K. 

DROP FORGING DIES AND DROP FORGINGS. 
�:��'1M�G�p�g�n!li��T��.A�il��o:g�Ri��DB�"o�iW. THE G LOBE MACHINE,� 8: STAMPING CO. , 970, HAMILTON S T.. CLEVEL A N D ,  O H I O . 

maoWJ;I!-1I Corliss Engine., Brewers' und tluttlers Machinerv. THE VIl.iTER M FG. ('0 .. 899 iJlinton St., Mllwaukee, Wis 

W AD�alt2ih�n ;;t 1�:Xo
E
t�1l. Oil �:r.r.ri �;:;D 

A c���e�U�,� 
examination wiJl be held about A ugnRt Zd at the Wash
ington Navy Yard. For additional mformation address 
Commandant. Navy Yard. '" 8shington. D. C. The ser
vices of drattsmen being needpd at unce, emergency 
apPOintments Will be gi yen applicants wro furmslJ sat
isfactory evidence that tbey are skilled machillf' dra1ts
men and who state their intentlOn to co·npete to per
manent appointment in examination above r€'1erl'ed to. 

C H E M ICAL  EXA M I NATIONS 1tl(N
A
J'S� DR. H. C. STIEFEL, Bissell Block. Pittshurgh. Pa. � Magical Apparatus b't� Grand Book Catalogue Over 700 engraVing: 

2ac. Parlor Tricks Catalogue. free. 
MAR'J'INKA & CO., Mfrs., (93 Sixth Ave., New York. 

Underwood 
Typewriters 

Macaroni and egg noodlps, Scott Egg Noodle 
i Medi���al '����dy' 'f'o'r' ���t�i� '���� 'ciis

'
e'a

'
s
'
e's: 

MODELS & E X P E R I M E NTA L  W OR K .  
42,946 Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 

" Enough said. " The best is 
found by test. 

Underwood Typewriter Co., 241 Broadway. N. Y. 

Tbe Smitb Premier Typewriter Co. 
fUl:torv. Syrul:use, N. 1'. 

Branches ·l n all 1m-ge dilp.\, 

L. S. Smith " . , ' ,  . .  , . ,  . .  , . . .  , " , . . . . .  42,955 
Packing, rubber and asbpstos, Ungarische 

Gummi\vnarenfabriks Actj(\ngesf'llscl;aft. 42,942 
Planters and grain drills, corn, Hench & 

Dromgold Co. . , . , " ' , . , " , . ,  . . .  " . . . . .  42,970 
Remedips for certain named diseasps, O. 

Battista . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 42,954 
Rope and hvine, fibrous or textilp, Plymouth 

Cordage Co. . , ' ,  . . .  " . " . , . . . . . . . .  , . .  , .  42,944 
Ropp or twinp, ptc., fibrous or textile, Ply- , 

mouth Cordage Co . . . . . . . . . . . . .  , . . . . . . . .  42, 9 4 :{ 
Sp\ving maehines, C. M. Bryson , . . . . . .  , . .  , 4C,963 
Shirts, collars, and cuffs, Simons, Hatch and 

Whitten Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  43,936 
ShirtR, collars, and cuffs, International Shirt 

and Collar Co. . . . . . . . .  " . , " " ,  . .  , . .  , .  42,937 
Silk goo(ls, cE'rtain namE'd, Duncan & Stenz . ,  42,934 
Silks, npckwpar, .J. R. Keiser . . . . . . . . . . . .  42,935 
Stamps, labrls, and tags, adhesive, B. F. 

Seh\vartz . . . . . . . . . . . .  , " , . , . "  . . . . . . . . .  42 ,941 
St�lV('S, oil and .aas, Silvpr & Co . . . . . . . . . . .  , 42,966 
Stringed instrumpnts, certain named, S. 

Siegel . . . . . . . , . . . . . . . . . . . . . . . . . . .  42,961 
Talking machines, Victor Talking Machine 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.062 
Tonic, genpral, Claro Chemical Co. . . . . . . .  , 42,952 
Tonics for the' curp of certain named diseasps, 

L. Maiello . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,951 
To\vrls, table cbths, and covprs, singly and 

in pi('('f', H. W. A. Page , . , . , ' ,  . .  , . . .  , 42,933 
Toy puzzlps, O. Kraus . .  , . . . . . . . . . . . . . . . . . .  42,960 
TwinE', rope, and cord, Argonaut Cotton Mill 

Co. . . , " , , , , . , , , , . , . , . , , . , , . , , , , , . .  , . ,  42,945 
Underskirts, Jackson Skirt & Novelty Co . . . .  42� !)32 
Wood preserving liquid, R. Avenarius & Co. 42,957 

LABELS 
HAlma Mater," for beer, McAvo'y Brewing Co. 11 ,210 
"Amsterdnill Brand Corn," for" corn, United 

States Printing Co . . . . . . . . . . . . . . . . . . . . .  1 1 , 22'9 
"Amsterdam Brand Peaches, " for peaches, 

United States Printing Co . . . . . . . . . . . . . .  11 ,218 
"Amsterdam Brand Pears," for pears, United 

States Printing Co. . . . . . . . . . . . .  , . . . . . .  1 1 ,217 
"Amsterdam Brand Peas, " for peas, United 

Sta tes Printing Co. . . . . . . . . . . . . . . . . . . .  11 ,220 
"Bee Hivp Pepsin Gum," for pepsin gum, 

E. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 213 
"Ben Hur, " for baking powdf'r, National 

Grocery and Jobbers Supply Co. 1 1 . 212 
" Blue :Mountain Brand Tomatof's, " for to

matof's, Unitrd States Printing Co . . . . .  1 1 ,223 
"Bouquet ImpC'rial au F'leur Parfum de 

J./ Armour Imperial," for cologne, C. 
ELECTRICAL APPARATUS REPRE- "ca����Y.�ink�:· ; · f��' �ig;��,"L: . j: . St�d�i{;,� \�'.��J� sented by Conventional Diagrams in Drawings.-Fifty "Castor IIOlH'Y, "  for medicine, W. C. Elliott 1 1 , 216 ��rc�a�;p

���r�g
i
�h�r�,�\�lg�et�d

l
���:l�!t�:�n�:���: " Daniels Brand Tomatoes, " for tomatoes, 

Contained in SUPPPEMENT 1 1 06. Price 10 cents. Unitpd States Printing Co. . . . . . . . . . . . .  11 ,228 

For sale by Munn & Co. and all I!ewsdealers. " Dolina, " for cigars, G. SC'hlcgei . . . . . . . . .  1 1 ,21) ;{  
_ ___ . .  ___ "I�d���Vt��

('rpJr��i�� g��n ,
.'� . .  

f
.
o
� . •  

c
.�
r
.
n
.' . .  {.J�

l
.
i
:�� 11 ,230 

" RIDOFUM " "Edgewater Brand Peas, " fIJi' ppas ,  U tJ i l \ i l  
States Printing Co .  . . . . . . . . .  , . • . . . . . . .  1 1 ,2 1 9  I 

(Trade l\'lark) 
We mean roaches and water
bugs. It is easy, if you use 
a " Ridofum Roach Trap." 
Senu for descriptive ci rcu Jar, 
or, better stH). 25 cents for 
sample trap. postpaid. Lib
eral terms to agents. 

"Em��i��es 
B�ar��i��g 

CC��
, , ,  

. .  ��� , .c,o.r�: . .  ��.
i
��� 11 ,2:�2 ' 

"E'w8�ri1e:
e�fa

tf:: ��i�fi���
s,�

,
o. 

for tomatoes, 
1 1 ,227 

i 
"Health Tonic, "  for bper, American Bre\ving 

Co. of Pekin " , . ,  . . . .  " . . .  , . ,  . . . . .  , . .  , 1 1 , 209 
"HirE'S Birch Ale ," for carbonatpd brvrragps, 

Charles E. Hires Co. . . . . . . . . . . . . . . . . . .  1 1 .207 

BENNETT PAPER BOX COMPANY "Hires Blood Orang(' ," for carbonated bever-
ages, Charles E. Bin's Co. . . . . .  , . . . .  11 ,205 46 Harrison Avenue, Springfield, Mass. "Hires Cho('olate, "  for carbonntE'd beverages, 
Charles K Hirrs Co. . . . . . . . . .  , . . .  , . .  , .  1 1 , 206 [dF==================I "Hires Rasplwrry Ade ,"  for carbonated bever� L.c::1 ages, Charlps E. Rirrs Co. . . . . . . .  , . , "  1 1 , 208 Itt: "Irwin Brand Corn ," foJ' corn, UnitE'd States 

Young Men 
o f  proved business qualities with 
a little capital will find proper 
encouragement to locate factories 
along the lines of the N0�POLK 

AND WESTERN RAILWAY. 

References must be furnished. 

PAUl, SCHERER 

Printing Co. , . . . . . . .  , . .  , . . . . .  " .  11 ,2;�4 
"Irwin Brand Tomatoes,"  for tomatops, 

Ullited Stab,s Printing Co. . . . . .  , . .  , . .  1 1 , 224 1 
"It Renches thc' Right Spot," for medi� 

cine, A. Crichton , . ,  . . . .  , . . . . .  " . . . . . .  1 1 ,215 
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" Jamrson Brand Tomatoes, " fqr toma tops, 
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tion, E. Havprlv . , . . . . . . . . . . . .  , . . . .  1 1 , 2 1 1  
"Petl'rson's Anti Tendf'r Foot Sho(', Th� 

Natural Foot Covpr," for boots and shops, 
111. IC. PPlf'rson & Co . . . . . . . . . . . . . . . . .  1 1 ,237 

� "Laug:hll1g \Vntt'r nrand 'l'omators, " f()r 
tomatm's, United Statr's Printing- Co . . . .  1 1 . 222 

"Pal fumel ie I�xquisiu Coltl Cr('nm .Jack 
IIavprlv Extra Fine," for toilpt prepara-
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Patents taKen through M UNN &; Co. receive 

Special Notice, without charge, 111 the 

Scient ific  American 
A handsomely illustrated. weekly. Largest cir
culation of any scientific journal. �rerms, $3 a 
year; four months, $1. Sold by all newsdealers MUNN & CO.36 ! Broadway. New York 

Branch Office 625 1f  St. Washi=ton. n. c .  

{Jllit('() �tH.t(,R Printing Co . . . . . . . . . . . . .  1 1 . 226 
"Warala , "  for salv!?, C. Neuhaus 1J ,214 

PRIN fR. 
UAllrora A .  n. Co., Export ]\fadE' from Choic

est Malt alld Hops, " for bottlpd bet'r, 
Auronl RrE'willg' Co. . . .  " . . . . . .  , . . . . . . . .  J /11 9  

l ' 1<:l ('nro. " for ci,g'nrs, Caro & Co. , . . .  " . . . .  1 , (I�W 
"J!'ehr's Malt ToniC' ," for malt tonic, Cen-

tral C'onsnmprs Co. 1 ,0 1 8  
"Girard Iron Wor\{s, Philadrlp hia, Pa. , "  for 

eHsk and vat supports, Girard Iron \,.7(Jrks 1,022 
"Is Your Hair Turning Gray', " for rwir r('storativp, Citizpns' Wholpsalp Sllpp1.v Co. 1 ,017 
"Two (loon Brf'.ld Makers," for Hour, Wash-

burn, Crosby Co, . , " , . , ' , . , " " , . .  , " ' , .  1 ,021 

A printed copy of t!:le spf'dfieation and drawin� 
of any patent in the forf'going list, 01' any patf'nt 
in print issued since 1 863, will be furnish{'n from 
this office for ]0 cents, provided thp nam(>o and 
number of the nfltf'nt dpsired ann the date be 
given. Address MUDD & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtaIned by the fD
vrntors fot" an, of the inventions named in thf' forr'
going list. 'For terms and further particultul 
.ddre88 MUDD & Co., 361 Broadway. New York. 

METAL PATTERNS for Small (Ja.tings. 
FRED. SMITH. Spring Vale, Conn. G(J ISA VE MONEY and appear neat hy 

wearing M. & m:. Ruhber Collars. 
I· I, • They never wilt or turn yel]ow. Price 25 
J ' cents. S e n  d for catalogue. Agents 

. .< � .  ,. wanted. Address �I & M .  MFG. CO., No. 1 �th �treet. Springfield, Mass. 

W E L L D R  I L L I  N G r'Wg �rx��rli/i�: 
F�r 'Vater, O il,  Gas, Coal, Etc, 
! .00M18 ])RILL CO., TIFFlN, Ohio. 

------ ---------
IUo(lcl ll'Iachinery and F'Apf'ri"n pnfal Work. 

,v. H. CRAWFOltl) 11.14 Rroadway, New York City. 

Exo erimenta l  & M ode l  Work 
Cir. & ad1Jice jree. Wm.Hardam & Son.45-51 Rose St..N.Y. 

nj(��� Tools fl tHl !"lopf'cl a I  llJachines. �lodels and Experiment.al n'ork. Genernl .llaehinp- \Vork. PH, .J. llEKVEH & Soxs, Inc . . �7 Frankfort Bt .• NewYork 

I NVENTORS We Ir
a

nufacture ME'i'AL-!lPE. 
CIALTIES of all kinds. 10 order : 
l argest equipment; lowest pric_ 
es. Send samI.Ie or 

model for low estimate and best expert advice F R E E 
T H E  EAG LE TOOL C O .  Dept. W, Cin'ti. O 

MODELS. Expprt Inventions. Experimental Work. 
DesigT/.,e!t. Developed Perfected. Modern sbop. Years 
of succesS. M. P. Schell, 501 MiSSIOn St.! San FrancisCO 

w:u:.arI9)J(iJ1a All the Standard machines SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. 

Shipped with privilege of examination. Send for Cat� 
Typewriter Empori u m .  203 LaSalle St., Chicago 

NEW PAT. W H I P  H O I ST 

Print 
My Own Circulars Cards &c. 

$5 PRESS 

�aves money. Big profit printing tor others. Large 
pl'ess for lwok, newspaper, 
$18. Full instruction sent tor use. "Write for catalogue presses, type, &c. to factory 

TilE PR , SS CO. 
Meriden, Conn. 

M AT C H  M A C H I N E R Y. 
BIG MONEY I N  MATUIlES. 

We manufacture everything pertainmg to the bust� 
ness. The Very Latest Process. We will furDlsb 
a manager or teach any pW'chaser the business. 

F. W. MURPHY & BRO., 
1118 Asnland Block. Chicago. I l l ., U. S. A. 

To Owners of GaSOl ine Engines,). 
Automobi les, Launc�es. I:.tc 

TheAuto=Sparker 
does away e-ntirely with all starting and 
�����r��. baJ�r�:ft�: s��h��� ;:� 
ierie:s. Can be attached to any engine now using batteries. Fully guarantetldj 
write for descriptive catalog. 
Motsi nger Device Mfg. Co., 

14 Main St •• Pendleton. Inc}, 

The Four-Track News 
An Illustrated Magazine of  Travel and Education 

11101�E 'l'HAN 152 PAGElS MON T H [, Y  
Its scope and character arc indicated b y  t h e  following titles of 

articles thc.t ha"vc ::!]Jl)cClrc(1 in recpnt issues, 
all profnsely ill ustrated : 

AIDO: g Golden Pagodas, 
l\iarblebec:d , 
A Study jn Shens, . 
Santo Domingo, . . . 
EltVen Hnurs of Afternoon, 
A Gala �LlJht on the .Neclmr, 
Echoes l" rom fleepy Hullow, 
GoJf in tlJe RocklE's. 
In Barbura F'reitchic's 'I'own, 
Back of the BQcl{wood�. 
A E"'eust ot MuSIC 
Sailers' Srug H..-::.rbor 
Since Cctty Go.fs-Poem 
Nla�ara's Historic Envlfons, 
In the Old Viood· Burner Dayf., 
The Lard of Ijberty and Legends, 
Naturp's 'T'reasure-l�ouse. 
Down the Colden Yukun, 
Corral and Lafso, 
LittJe F:it'torlCS : 

A n Historic Derelict, 
'"Vb ere Llllcoln Died 
TJle Poets' Corner, 
Tbe Treason House, 

Kirk ltbmroe 
M, Imlay Taylor 

Dr. R. TIT. Shu'ddt 
Frederick A. Ober 

('y vVarman 
Kathleen L. Greig 

. ]'finna Irvina 
Iicnry Russell TrTay 

Thomas C. :flarba1t.gh 
ChaiIes H01vard Shinn 

Jan� TV, Guthrie, 
BeDsie H. Dean 

J vse'JJhine lVi!helm Hard 
Eb('n P. Dorr 

Ja1res O. I Vht,:temore 
Gtty MOJ'yison TVa7ker 

Ew'l "fro'. Mayo 
George FIlI:le Prcptnn 

.Mi,nnie J. RCV1W�ds 

Charlotte PldNp 
A!e;)�:!1�d(r PlJrter 

l.'iabcl n. r/"(�lIach 
"vViniarn If''"uit 

5'ingle Cop ies Fi ve  Ce n t s ,  o r  Fifty Cen ts a Yea }  
Can b e  had of newsdealers or by ad<lressing 

GEORGE H. DANlELS, Publisher 
Roonl Nc... 26 7 I�ast Forty-second 6treet, New York 

W E A K  E Y E S  M A D E  
S T R O N C .  

S P E C T A C L E S  A R E  A 
N U I S A N C E .  

N EC E S S I T Y  
O N L Y  M A K E S  

O N E  W E A R  T H E M .  

D U L L  E Y E S  M A D E  
B R I C H T .  

Write for 
I L L U S T R A T E D  
T R E A T I S E  O N  T H E  

E Y E .  M a i l e d  Free. 

T H E  I D E A L  C O M P A N Y. 
239 BROADWAY, 

NEW YORK. 
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liveries. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 

The Orient 

-: 
Speed 18 to 20 miles per hour. Will clirEb all grades and 1\' 

carry four people anywhere they wish to go , 
Write for catalogue : 

WA LT H A M  M A N U FA C T U R I N G  C O. : 
WalthaJn, Mass. 

DARRAC Q 

12, 10-20, so.so, lIor�e !'owers 

Favorite of two continents� Holds more 
records for speed and endurance than 8IJY 
other make. Prompt deliveries. Dupli
cate parts always on hand. 

AMERICAN DARRACQ A UTOMOBILE CO. 
OontroUedby li. A. La Roche 00., 6b l  Hudson Street 

1 47 West 38th St •• New York 

Scientific American 

WONDER of the AGE 
Jackson's Patent Higb Head Centrifugal Pump. Guaranteed to raIse water 
1.000 feet or more and maintain an efficiency of from 70% to 84%. 
}'ust choice of the Engineer for CIty Water Works, Draining Mine
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BYRON JACKSON MACHI N E  WORKS, • SAN FRANCISI.:O, CAL. 

COATES FLEXIBLE 
SHAFT �� 

Ball-bearing, Unit System. 
Link Construction 

� H,P. orIMl H.P. all the .eame tou8. 
bend for bulletin No. 16. 

COATES CLIPPER MANUFACTU RING COMPANY WORCESTER, MASS' 
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Push Yourself Ahead 

J
UST as soon as you cease to 

ad vance you begin to go 
backward. Keep at the 
head of the procession. 

Fit yourself to systematize 
your work ; make it easier ; 
save time, money and brain 
work for your employer. We 
teach you how to drive your 
work. Our course by mail 
will be individual i-:struction. 
Learn a practical system to fit 
your own needs. 'Write to-day, 
telling us what position you 
hold and what your aim is. 

BOSTON SCHOOL OF BUSINESS SYSTEn 

227 Washington St., Boston. Mass., Dept. M. 

The Packard is greater and grander than all other 
motor cars of the V oiture Legere class. Supreme 
in endurance, strength, speed, Jight weight, com
fort, appointments, appearance and control. Per
fect in mechanical design and construction. 
Model "L," 1904 Four-cylinder Packard, 22 h. P., $3,000 

Other Models, $ 1 ,500 to $ 1 0,000 
Send for descriptive, illustrated literature and name 

of nearest agent 
PAC KARD MOTOR CAI{ CO., Dept. 5, DETROIT, U.S.A· 

�lember Association Licensed Aut.omobile Manufacturers 
New YOl'k Agents : PACKARD MOTOR CAR Co., of New York, 

317·319 West Mlth Strl:'et, New York City 

' T H E  E: XC E L  .. L E N T  

Whatever is good in 
lenses, in shutters 
and in mechanical 
detail, is found in the 

Kodak. 
Non.Curling Film - S creen 
Focusing and Daylight Devel. 
opment are among the new 
Kodal\ features. 

KODAK5, 

tii; A -4 i :It -J Historic Boston Souvenir Knives 
f L '  FIRST QUALITY 

Two-blade pocket knife, 6Oc. The J904 Catalogue is a photographic news let
ter, from Rochester, the Home of the Kodak. 
Free at the dealers or by mail. 

GAS and GASOLINE Artistic reproduction on alu
For All Work. 
Stationaries. Portables. HOlsters. Pump
ers, Sawing & Boat Outtlts. 

Send",o!' OataloGue and Testimonials 
State Your Power Needs. 

CHARTER GAS E N G I N E  CO . •  Box 1 48. STERL I N G .  ILL. 

W h at f s  D au s ' l'i - To p ?  

The Felix A. B. Daus Duplicator Co., DaUB Bldg , 111 John St., New York � 1 All varieties aT, lOwest prlCes. .Best Hallroad 
Track and 'Vagon or Stock Scales made. 
Also 100D useful artlCles. including Sateb, �a �S Sewmg :llachine", BiCYCles, Iou Is. etc, Save 

Money � Lists E'ree. CHICAGO SCALE Co •• Chicago, IH. 

Mistakes in Addition, 

Office Headache, 
and mistakes in carrying forward 
don't occur where the Compto
me�eris used. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob-
lems. �fle ���'���U

p
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FELT &. TARRANT M FG CO. 

and Shutters of every 
kind for all purposes ; 

Professional. 
Amateur. Process. 
Sold Round the World on all Cameras. Catalogue Iree. 

Bausch & Lomb Opt. Co. 
ROCHESTER, N. Y. 

New York Chicago BaSion 

CRUDE ASB ESTOS 
DI R E CT F R O M  M I N E S  

PREPARED R. H .  MARTI N ,  
ASB ESTOS FIBRE OFFICE, ST.PAUL B U I L D I N G  

220 B 'way, New York. for Manufacturers USe 

minum handle of famous his
toric spots of Boston. Also 
single. blade knife, watcb
guard size, OOC. Mailed to any 
address on receipt of price. 

BURDITT & WILLIAnS CO. Boston, nass . WIRELESS TELEGRAPHY.-ITS PRO
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1386, 1388. 1389, 1383. 1381, 1321. 1328, 
1329. 1431. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City. and all newsdealers. 

CRESTMO BILE $800 D E PARTMENT 
The BEST CAR B u i l t  i n  America 

Irving Buildina-

ACCURATE 

RELIABLE 

DU RABLE 

Proved by Its 
Splendid Records. 

Tonneau for Four, 
$850. 

Export Prices 
$ S U  Extra. 

:lIap\f!iI., U.S.A. 

New York 

AERIAL 
cal and Practical DIScussions. PIctures and descrip
tiOns of actually-built dirigible balioons and aeroplanes I 
will be found in �CIBXl'U'IC AMERICAN SUPPLEMENTS 

: 1161, 1149. 1150, 1 151,  140�. 1 405, 1 413. 
1455. Price 10 cents earoh. by mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers, 

MOSQUITOES I 
BLACK FLIES, MOTHS, BUFFALO BUGS 
and other insects. ICach stick burns an hour. 
Full box sent postpaid for Fifty Cents 

Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 

LAR G EST and BEST 
WATCH S C H O O L  in AME RICA 

which consists of 
exact foize print
ed patterns of 
e very piece, a 
complete set of 
H a l f  T o n e  
Working JUllS
t r a t io n s ,  an  
itemized bill o f  all 
lli a t e r  i a l  re
quired and how to 
secure it. 

T h e  C u J e c i d e  

O u r  Instruc
tions tell you how 

LelJ�th, 18 ft.; beam, 4 ft. l'atterns,SllO.OO. to lay a certain 
Ta!,es :100 ft. lumber and $9.00 in hardware. pattern on a par-

C O In  p a n  y A .. 200.00 BOA'!' FOR $85.00. i�c���:t
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'i;
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1 6 5 S u m m e r  S t r e e t, B o s t o n, M a s s. 
Length, 16 ft.; beam, 4 it out--how to nail 

ft. Patterns, $5.00. With or screw it in place 
200 ft. lumber and $5.00 with 80 man v of in hardware you have a such size nails or Ii! 1 5 0. 0 0  B O A  T screws, We then FOJ{ $20.00. give you an illus

tration of each 
STYLISH ®. step of the work properly done, It is the Twentieth 

EFFECTIVE I Century method for the amateur and professional boat 
builder. It is a form of recreation. It IS a splend1d 

IN DESIGN bW����:n°J'J�m'rotti ft?ap�ile�'h�:i::' $1�u6np. Catalog 

VV A T C '-' E S and particulars free. E'or 2bC. 64-page catalog, sheet ot 
.,." instructions and working illustrations. Prices quoted 

We know that our watches wi)) do what we expect of them, the)'efore, it is el:t!SY to llnqllcstion- ���n��k�do;�i�am::.L::�;�ci�,����a�s. 
COMIJANY ably guarantee every watch we make, from the cheapest to the most expensive gl'ade I Originators of the Pattern System of Boat Building 

. THE NEW ENGLAND WATCH CO ., 37 an. 39 Maiden Lane, Ne'W YorK 406 Ship Street. Bay City. Mich .• U. S. A. 
7' Snow Hi1l4 London, England 

A Pra(ti(al (ar for Ameri(an Roads. 
Three Speeds and Reverse, SIlding Transmissiot:. Inter

locking Devices rr1brougbout. Revel Gear Drive 
Direct In Top Speed. 

2 cylinder upright moto"}", 1 8  ... 2 0  I-iorse Power. 
4 32-31i 

Prices $2,300 to $4,000. 
AluminUm Bodies. Canopy Top or Llillousene TypeB. 

Descriptive Catalogue sent upon request. 

R O Y A L  M O T O R  C A R  C O . ,  
lao Marqnette !'it., Uleveland, Ohio. U. S .  A .  

T H E  C R A N E  P U LL E R  
A deliberate acceptance of this imple

ment upon our word. will reward the 
buyer with a NE W tool designed for draw

ing off carns. wheels, pulleys, etc .. and 
forcing on 01' off sleeves, couplings 
and the like. No. 3.-For use in ma
chine shops and automobile repair 
sbops, capacity. 10 tons. No. 2.-For 
aUtomobile hits, capacity, 6 tons. 

CRANE & RICHAltDSON, 
1 1 3 Water Street, Boston. Mass. 

dfJ!"!!P.�!��i��r.��\� 
15 to 21 Olin ton Street. 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh 2 oz. Any store Soc 
and $r .00 postpaid for choicest patterns. 

THE C. A. EDGARTON MFG. co., Box 810, Shirley, Mas8. 
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