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FAILURE OF THE ISHAM SHELL. 
The Isham shell, of which so much has been heard 

during the past few years, has at last received its 
quietus in a test which has just been made at the 
Sandy Hook proving ground. The shell was designed 
on the theory that, if a projectile charged with high 
explosive be burst by impact against the outside of 
armor plate, it wiII produce the same destructive effects 
that are secured when a high explosive shell is carried 
through the armor and burs t  within the interior of the 
ship or fortification. It  was only a few years ago, as 
recorded in the columns of the SCIE:"1TIFIC AMERICAN, 
that tests of two projectiles representing the two 
theories above mentioned, were made about the same 
time against armor plate of the same thickness, and 
backed up by similar structures, each representing the 
side of a warship. One was the present army high­
explosive shell filled with maximite and dunnite, and 
designed to penetrate the plate and burst in the rear 
of it ; the other was the Gathmann shell, carrying an 
enormous charge of high explosive and intended to 
burst on the front face of the plate. Gathmann be­
lieved that the mere detonation of the charge against 
the plate would demolish both the plate and its back­
ing, driving it rearwardly. He claimed that if one of 
his shells struck the side of a warship, a large area 
of the ship's side would be blown bodily inward. The 
experts of the Army Ordnance Board believed that his 
theory was wrong, and advised strongly against the 
appropriation of money by Congress for a futile ex­
periment. The tests were carried out and the armor 
plate was only slightly dished by the earlier shots and 
cracked through by the last. Very different were the 
results obtained with the army shells filled with max­
imite, and with other shells filled with dunnite, the 
charges inserted in the shells being very small, com­
pared with those used in the Gathmann projectiles. 

The shells were carried entirely through the armor 
and tore the backing literally into shreds, thereby giv­
ing a dramatic illustraton of .what would happen in 
case of penetration of the thick armor of a battleship. 

In the tests recently made of the Isham shell, an 
armored target representing a section of a battleship 
was set up, and the shell was fired with a velocity cor­
responding to the probable  striking veloCity at battle 
ranges. It  exploded on contact and merely dished the 
faCe of the armor a few inches inward. The officers in 
charge of the tests claim that, had the plate been built 
into the elastic structure of a ship, the' results would 
have beEm.even less marked than they were. 

... ,. 
RESCUE OF THE FIALA-ZIEGLER EXPEDITION. 

The cablegram announcing the rescue of the F'iala­
Ziegler expedition by one of the three rescue parties 
that have started during the last two years in search 
of the explorers, tells briefiy the fate of one more of 
the many ill-fated attempts that have been made to 
solve the final mystery of the far North. The "Amer' 
ica," which had been specially fitted and provisioned 
for the trip, sailed in charge of Mr. Fiala, from Trond­
hjem, Norway, with a complement of thirty-seven peo­
ple, on June 23, 1903, for Franz Josef Land, where it 
was the intention to pass the winter, and set out early 
the next year on expeditions in dog sledges. On June 
15, 1904, a relief expedition sailed from the same port, 
carrying proviSions and general supplies ; but on ac­
,count of the ice and fog it was unable to reach the 
"America " and returned to Norway on the third of 
the following month. Mr: W. S. Champ, who had 
charge of the relief expedition, then chartered the 
arctic steamer, "Terra Nova," and in the following 
summer, on July 14 last, sailed from Tromsoe, Norway, 
in another attempt to find the "America." By dint of 
arduous labor the relief ship was pushed through until 
the rescue party found the members of the Ziegler ex­
pedition at Teplitz Bay, Franz Josef Land. 

According to Mr. Fiala the rescue was timely, the 
expedition having been cut off from all communication 
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with the outside world for two years past. The "Amer­
ica" wintered in Teplitz Bay where, early in the win­
ter of 1903-04, she was crushed by the ice and became 
a total loss. Fortunately the party found the large 
supplies of stores which had been left at Franz Josef 
Land by various relief parties. Three separate at­
tempts were made to reach a high latitude, but they 
all failed. 

As far as the interests of geographical knowledge are 
concerned, the expedition must be  regarded as a dis­
tinct failure, the farthest north recorded being 82 deg. 
13 min. As early as the year 1827 Parry had reached 
the same latitude. So did Aldrich in 1875; while 
Markham, Lockwood, and Peary all attained higher 
latitudes than this. The farthest north was made by 
Nansen, with a record of 86 deg. 14 min. in 1895, and 
the Duke of Abruzzi, who reached 86 deg. 33 min. The 
cable dispatches announce that the scientific work that 
was planned for the expedition was successfully car­
ried out by Mr. W. J. Peters, of the United States Geo­
logical Survey. 

It  should be stated that yet another relief expedi­
tion, heade� by Dr. O. L. Fassig, of Johns Hopkins 
Univer�ity;''left London in May in the arctic steamer 
"Belgica, " taking the Greenland route. A message 
was received from the expedition on August 7, stating 
that no member of the Ziegler expedition had been 
seen. 

BIDS FOR THE MANHATTAN BRIDGE. 
Over two years ago the Bridge Commissioner of this 

city asked the Board of Aldermen for the necessary 
appropriation for the construction of the greatly-need­
ed Manhattan Bridge, across the East River. The 
Board flatly refused to make any appropriation, and, 
as a consequence, New Y.ork city has been subjected 
to two years of needless delay and untold discomfort. '" ' :',1,., j 
The present;. ,bridge engineer, who was responsible for 
the delay, has designed, or caused to be designed, a 
new structure, bids for which have only recently been 
called for. The lowest of the five bids that have been 
received was $7,255,000 for the superstructure steel 
work, and this was made by the firm that built the 
approaches and the suspended roadway of the Wil­
l iamsburg Bridge. It  now becomes possible to compare 
the cost of the new design with that of the design that 
was rejected, and the probabilities are that the new 
structure will prove to be the more costly and that it 
will take from a year to a year and a half longer to 
build. If this should prove to be the case ( we hope to 
take up this matter in fuller detail in a later issue ) 
New York city will have had another object lesson 
in the supreme folly of allowing its muniCipal engi­
neering works to be  made the sport of politics. It  be­
gins to look as though, by the time this bridge comes to 
be opened, which will certainly not be earlier than 
the year 1910, New York city will have paid the pen­
alty of three or four years' delay and several million 
dollars expense for which the public at large will re­
ceive no compensatory return whatever. 

. .. '. 
ELECTRIC LOCOMOTIVES FOR THE NEW YORK 

CENTRAL; 
In recent issues, both of the SCIENTIFIC AMERICAN 

and SUPPLEME:"1T, we have given i llustrated articles on 
the subject of the elaborate tests that have been made 
by the New York Central Railroad of an experimental 
electric locomotive, designed for handling the express 
traffic within a radius of 35 miles of the New York 
terminal station. These tests have been carried out 
on a six-mile stretch of track on the main line of the 
company's system, west of Schenectady, and they have 
now been continued steadily for such a long period 
of time, that the engine may be  said to have experi­
enced practically every conceivable condition of 
weather, load, and track. The data gathered in this 
way are so eminently satisfactory, that the company 
has placed orders for electrical equipment, which are 
said to aggregate over $6,000,000 in value. The order 
includes thirty-five electric locomotives for the through 
express service, and 175 cars which are to be used in 
the suburban service. Each of these engines will 
weigh about 95 tons and will develop normally 2,200 
horse-power, although this amount can be exceeded 
when it is Ilecessary. They will be  carried on eight 
44-indh "qrlvin.g wheels, all coupled. Although the 
draw-bar pull considerably exceeds th at of the most 
powerful steam express loco.motives of the day, the 
concentrated load on the drivers will be considerably 
less than that on steam locomotives. Each engine will 
be able to haul at schedule speed a train of  about 
twelve cars, equivalent to a load of about 500 tons. 
The electric locomotives will be coupled to the main 
line incoming express trains at Croton, where there 
will be a running shed and shop conveniences for 
both tho steam and electric locomotives. The expresses 
will be run into and brought out from New York city 
entirely by electric power. The same conditions will 
prevail at White Plains, twenty-five miles out from 
New York city, on the Harlem division, where the 
steam locomotives will be uncoupled and the electric 
locomotives will take their place. It  is expected that 
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this equipment will be ready for work within the next 
twelve months, by which time sufficient progress will 
have been made with the change of tracks to admit 
of a partial use of  the .electrical service. 

. ' . .  
RAILROAD AND OTHER ACCIDENTS IN THE UNITED 

STATES. 
Accident Bulletin No. 15, of the Interstate Commerce 

Commission, opens with the following statement : "The 
number of persons killed in train accidents during the 
months of January, F'ebruary, and March, 1905, as 
shown in reports made by the railroad companies to 
the Interstate Commerce Commission, under the Acci­
dent Law of March 3, 1901, was 232, and of injured 
3,713. Accidents of other kinds, including those sus­
tained by employes while at work, and by passengers 
in getting on and off the cars, etc. , bring the total num, 
ber of casualties up to 909 killed and 14,397 injured." 
There is probably nothing in all the current literature 
of the day that the railroad companies dislike quite 
so much as the modest little pamphlet, published quar­
terly, from which the above quotation is taken. They 
claim that the bald statement of losses and injuries, 
as presented in these bulletins, gives undue and mis­
leading prominence to what, according to their point 
of view, is merely a detail  of the vast operations of our 
railroad system. They claim, with perfect propriety, 
that the total number of accidents should be considered 
in relation to the total number of passenger miles. 

During the past few months the technical journals 
that are specially devoted to railroads have taken up 
the question from the railroad company's point of view, 
and are attempting to mitigate the horror of our cas­
ualty list by pOinting to the enormous number of pas­
sengers that are carried without any mishap. The 
question, however, is not how many do we carry, and 
h ow many do we kill, but rather how does the propor­
tion of killed and wounded to total number carried in 
the United States compare with the proportion of 
killed and wounded to total number carried in other 
countries. As everyone knows, the proportion is  no­
toriously larger in the United States. 

One of our contemporaries, however, raises an ex­
cellent pOint when he claims that the undue promi­
nence given to railroad accidents is due to the fact that 
accidents through other means of travel are not offi­
cially recorded by the government. The same journal 
asks whether it would not be a dvisable to have other 
commissions appointed to collect and have power to 
enforce the submitting of statistics of electric railway 
and street railway accidents, and accidents through the 
growiI).g use of the automobile. We are so far in 

'agreement with our contemporary that we think im­
mediate steps ought to be taken by Congress to appoint 
such a commission and empower it  to collect statistics 
of accidents as complete as thos furnished to the In­
terstate Commerce Commission. 

Particularly is it desirable that statistics of automo­
bile accidents should be reported and classified in 
quarterly bulletins. We are satisfied that were statis­
tics available for the whole of j e United States, the 
total number of killed and in. red would prove so 
large as to cause a thrill of horror to pass through the 
whole nation. Both the general public and the owners 
and drivers of the automobiles themselves, require the 
protect'ion that is undoubtedly afforded by govern­
mental supervision of accident statistics. Considera­
tions of humanity alone should prompt Congress to 
take' up this matter as a question that is assuming 
national importance. 

.. .  ' .  
BOMBS FOR HAIL IN SWITZERLAND. 

In a note which he recently presented to the Aca­
demie des Sciences, M. Vidal shows the efficacy of the 
new hail-destroying bombs which he has invented. On 
the first of August of last year, a severe storm which 
was condensed on the highest summits of the Bernese 
Alps at altitudes above 10,000 feet, came down through 
the narrow valley of the Rhone. With great speed it 
passed across the northeast end of Lake Leman, over 
the rich plains of the Vaud canton, then ended at the 
Lake of Neuchatel. All the localities were much dam­
aged by hail, except the small towns of Lonay and 
Echichens. These were the ollly places where the 
bombs were fired into the air, and this seems to be a 
good proof as to the efficacy of this means of prevent­
ing hail. Besides this, M. Vidal brings out a point in 
meteorology discovered during the storm and hitherto 
completely unobserved. The clouds seemed to have 
been banked in, and were only allowed to follow a cer­
tain path. It is remarked that all the loc.al ities which 
lay higher than 2,200 feet altitude escaped damage 
by the storm. We thus have a valuable indication as 
to the height of the storm-clouds, and it seems certain 
that they kept at a very short distance from the 
ground. He considers that even when formed at a 
high altitude in the upper layers of the air or on the 
sIlow-covered tops of mountains, the storms tend to 
approach the soil, and the more so as they are more 
highly charged with water or hail. I t  is due to the 
low altitude  that the rockets and bombs against the 
hail are so effective. They are easily fired, and explod� 
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in the air at 1,200 or 1,500 feet altitude. He proposes 
the study of the map so as to find the habitual paths 
of storms, then to place advance guard posts which 
protect a certain region by firing the bombs and pre­
vent the rain from changing to hail .  The question of 
protection against storms is a scientific problem and 
the official observatories could greatly aid in the solu­
tion, which is so important in the agricultural districts. 

---------�1'�.�-----------
INVENTIONS OF ANCIENT ROME: SOME FORERUNNERS 

OF MODERN INGENUITY. 

bY .t..I:EX. DEL MAR, M.E. 
The mechanical and other inventions of the Romans, 

whether original with themselves o r  borrowed from 
the nations they conquered, were so numerous that, 
in order to describe them, first with the object to note 
how largely we are indebted to antiquity for the de­
vices now in common use, and second, to derive from 
these inventions such practical advantages as they may 
suggest--for some of them yet await adoption--it is 
necessary to divide and classify them. In th is ar­
rangement, the inventions p ertaining to agriculture. 
naturally take precedence over all others. 

Pliny's boast that "the Roman people has n ever 
shown itself slow to adopt all useful arts," is not with­
out a substantial basis of truth. The notion which 
has been advanced in modern times, that the Romans 
were steeped in bloodshed, tyranny, and voluptuous­
ness, is altogether erroneous. They were a warlike and 
pleasure-loving people ; but they were aiso hard-work­
ing, industrious, and inventive. The

' �umbe� ' and 
prominence of their agricultural publications alone 
afford ample evidences of their industry. After' twenty 
centuries of social cataclysms, we still 'possess the 
treatises of Cato, Varro, Columella, and ' Pliny, to 
say nothing of the bucolic almanacs of Ovid, Virgil, 
Manilius, and others. 

One of the most important inventions or  adaptations 
of the Romans was the two-course system, begun with 
cultivating the land and letting it lie fallow in alter­
nate years, and ended with sowing it alternately with 
cereal and root crops. The specialization of guano was 
carried so far as to value the manure of thrushes, 
pigeons, and domestic fowls and other animals, in the 
order named. The sowing machine or  seed drill is 
doubtfully credited by Beckmann to Theophrastus ; at 
all  events, it is plainly described by Pliny, who also 
mentions the Rhaetian ( Swiss ) wheel plow. His meas­
ure of a fair day's work for a yoke of oxen for the first 
plowing, nine inches deep, is an acre, and for the 
second plowing, an acre and a half; with the wheel 
plow, about two acres. The machine reaper was an­
other Roman invention. With the scythe, an acre of 
grass was a fair day's work ; with the scythe,chariot, 
or reaping-machine, four times as much. The grain 
harvester was a Frankish invention. "In the vast do­
mains of Gaul, a large ho1l0w frame, armed with teeth 
and supported on two wh( �ls,  is driven through the 
standing corn, the beasts ·ing yoked behind it ; the 
result being that the ears are cut off and fall within 
the frame." The wine press, which anciently was 
worked by l evers, was muc'l improved by the Greeks 
during the Augustan perit :, by adopting the screw. 
About A. D. 50 this press ''',as still further improved 
by the Romans, who used thicker plank, re-duced the 
size of the press boards and the height of the screw, 
and gave the latter more threads. 

The city of Rome was supplied with no less than 
fourteen aqueducts, not necessarily for drihking pur­
poses, because it always had the river, wl;J.ichafforded 
a sopious flood of fresh wa,ter, but for the sake of con­
venience, and especially to supply the baths and drive 
the water mills, most of which were located under 
Mount Janiculum. I t  was these water mills which 
made Rome a great manufacturing city. They were 
employed in innumerable arts, and gave rise to endless 
mechanical inventions and improvements. When, i n  
th" sixth century, the Goths laid siege t o  Rome and 
cut off the aqueduct water, Belisarius established a 
sf:ries of floating boat-mills on the Tiber, which, being 
driven by the current, enabled the accustomed in dus­
tries to be resumed. Grist mills driven by st1!'eams, 
or the wind, were common in the rural districts ; the 
more ancient ones pounding the corn in gigantic mor­
tars, the improved ones grinrling it betwoo�', revolving 
stones. Not only was flour produced in these mills, 
but also various cereal preparatioRs, l ike our breakfast 
foods of the present day. Among these was one that 
yet remains to be reinvented. This was al ica, a prepar­
ation of speJt, which the Roman writers allude to as 
a great delicacy. 

It is not many years since the yeast cake was intro­
duced into America as a novelty ; yet it is an inven­
tion at least two thousand years old. Here are the 
words of the Roman encyclopedist on the subject: 
"Millet is more especially employed to make yeast: I f  
kneaded with must ( grape-juice ) i t  will keep a whole 
year. The same is done, too, with fine wheat bran of  
the  best quality. It is kneaded with white must, three 
days old, and then dried in the sun, after which it ill' 
made into small cakes." 

The cultivation of alfalfa, which has made tbe tor· 
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tUlles of -some ·o.f our far western -farmers, is ano.ther 
"antiquity." _It was bro.ught from Media, into Persia 
in the time'of Darius, and afterward into, Greece anq 
Italy. MediCft was its Persian, lu�erne its Italian, and 
alfalfa its ,Arabian name. AmphiJocus, an agric;ul tural 
writer of Athens, devoted almost an entire work to the 
culture of this valuable grass ; and the Roman writers 
were scarcely less enthusiastic on the subject. 

The silo, for preserving grain in the earth, is evi­
dently an Oriental invention, which, b efore the Augus­
tan age, made its way westward through Bactria, 
Pontus, and Thrace to Egypt, Greece, Italy, and Spain. 
The Pontic name was siri. Varro says that wheat, 
properly stored in dry soil, will  keep for fifty years ; 
and millet, a hundred. He mentions an actual instance 
of beans, which were p reserved for a period of more 
than 220 years. 

. 

The same ingenUity thai; could preserve grain from 
rotting, protected wood 'from ·h'6.rning ; and this. also 
was a Pontine and per�;:tps an'40riental inverition. .� � . " 
Aulus Gellius relates that at a: 1!eriod about a century 
before the Christian era, ,Archelaus, one of the generals 
of Mithridates, painted a wooden tower with a prepara­
tion of alum, and thus rendered abortive Sylla's at­
tempt to fire it. Ano.ther method of protecting wood 
from fire is mentioned by the Greek tactician, ]Eneas, 
about 360 B. C.  The Greeks also invented our roof 
gardens, and' have left us very explicit directions how 
to construct them. The idea was do.ubtless taken rIlom 
the hanging gardens of Babylon, while these again 
probably came from the Orient. '; But few things are' 
entirely new. Roof gardens are as much an evolutioD! 
as steam engine£. They both saw the l ight in halcyon 
ages ; were neglected or fopgotten in times of retro. 
gression ; and were resur.rected, with improvements, in 
more propitious .days; 

If  now we' turn from mechanical inventions to the 
agricultural products of the Roman period, especially 
those which are bel ieved to be of modern introduction,  
we will find among the number esparto, si lk,  cotton, 
glucose, champagne, lard, and possibly tobacco. There 
will probably be no question about the first half dozen 
of these commodities ; the disputable subject is  tobacco. 

Esparto, which is  still largely used in Southern 
Europe for making sandals, mats, baskets, ropes, nets, 
sacks, etc.,  and which for similar purposes might be 
profitably cultivated in the United States, was known 
to the Romans as spartum. It was brought from Asia 
by the Carthaginians, and introduced by them into 
Spain during the fourth c,entury B. C. At about the 
same time it was also cultivated in Greece, and em­
ployed in maldng the rigging of their l ight sailing 
craft. From these countries it spread to all the inter­
vening ones. The story that the silkworm and the 
manufacture of silk were introduced into Europe by 
two monks, in the reign of Justinian, is unworthy of 
credit. Silkworms were cultivated in the Greek island 
of Cos nearly a thousand years before Justinian ; and 
a tissue was made from their silk, which was then, as 
now, known as bombazine. The fact is mentioned 
by Aristotle and corroborated by Pliny, who remarked 
that the cl inging garments made of it, disclosed almost 
as much as they concealed. The gossypium, or cotton 
plant, and manufacture, are fully described by the 
same author, who, after allud·ing·f.o' the culture of the 
plant in Egypt, says : "There is' no tissue known that 
is superior to this thread, either' for whiteness, 'soU­
ness, or dressing ; the most vahlable vestments worn 
by the Egyptian-priests bein-g ma:cre from it." To;con­
firm his account, abuIYdance of catton tissues have been 
found in Egyptian tomb'S of 'the Alexandrian age. 
Glucose, known to the Greeks by nearly the same name, 
ai gleucos, or Always Sweet, and to the Narbonenses 
as d7tlce, or sweet, was gathered from raisins. "In 
order to make it ,"  says Pliny, "they keep the grape 
hanging on the vine for a considerable time, taking 
care to twist the stalk." In many parts of Europe it 
i s  still made in the same way. 

When we speak of champagne, it is neither cider, 
mead, nor perry that is meant, all  of  which were manu­
factured by the Romans, and are fully described in 
the works left to us; but of a wine made from grapes, 
and rendered sparkling and effervescent by artificial 
means. "As to wines which have heen treated with 
marble, gypsum, or lime, where is the man, however 
robust he may be, who has not st(l"Qd in dread of 
them?" inquires a Roman moralist. What is this but 
champagne ? Strange as It may seem, this too ap­
pears to have been an Oriental invention; for previous 
to the Roman imperial era, both.the Greeks and Egyp­
tians had it. In Africrt, says Pliny, it was prepared 
with gypsum or lime, and in Greece with powdered 
marble, precisely as is done in many countries at the 
present day. 

Hog lard is invariably referred to by the Greek and 
Roman writers as axungia., or axle grease, that prob­
ably being its principal use in countries blessed with 
an abundance of pure olive oil .  It was also largely 
used for ointments, unguents, and pomades. 

It will not be disputed that the culture of tobacco 
was brought into Europe from America in the s ixteenth 
century ; what is contended is that the 'smoldng of 

135 
p ipes i!?o£ great antiquity, and was practised in India, 
China, and Egypt, long before the discovery of Am­
erica. Pliny mentions the smoking of colt's-foot, 
"inhalecj through a reed," as a cure for a chronic 
CQugh. ,Apollodorus, a writer of the Ptolemaic age, 
says that : "'The barbarians, by inhaling the fumes 
of the cypiros plant, diminish the size of the spleen. 
They never go out of the house," he adds, "till they 
have inhaled these fumes, through the agency of which 
they acquire strength and vigor." Pliny calls cypiros 
an Indian weed; says it  resembles the ginger plant ; 
that some people chew it ; and that it tastes like 
saffro�. All of  which certainly suggests tobacco. If  
the Indian traders of Ptolemy could introduce it no 
farther west than Egypt, and Oviedo first introduced 
it from America into Spain, it took nearly two thou-

�.sand years to carry it from one 'to the other of these 
distant frontiers of the empire. I t  would be a curions 
subject to inquire what pantascopic changes its sooth­
ing influences might have brought about, had the 
Ro.mans encouraged its use during the interval! 

-------------.--�, .. �----------

SCIENCE NOTES. 
Action of Liquid Air on the Activity of Seeds.--In 

a memoir read before the Academie des Sciences, M. 
Paul Becquerel publishes the results of his investiga­
tions on the action of cold on seeds, making use of 
liquid air. The interesting conclusion is reached that 
the resistance of seeds at low temperatures depends 
on the quantity of water and gas contained. If  the 
quantity IS sUffici!lnt, the cold disorganizes the proto­
plasm and' nuclell's and renders all return of life im­
possIble. But if the protoplasm has already reached 
by qesiccatjon its maximum of concentration, or max­
imum of activity, it escapes the influence of low tem­
peratures, and. the seed preserves its germinating 
power. 

Within comparatively recent years, that is, since 
aniline dyes have almost completely supplanted the 
mineral and vegetable dyes formerly llsed in coloring 
cotton textiles, an extensive demand for castor oil has 
sprung up in the industry of dyeing and printing cot­
ton goods. Without presuming to invade the intrica­
cies of the dyer's art wherein secret recipes for the 
composition of colors and their application to cloth 
are the property of each individual dyer, it may be 
said that the general prinCiple underlying the utility 
of this oil in coloring processes is that the aniline and 
alizarine dyes are soluble in sulphurated castor oil ; 
in other neutral fats and oils these dyes, with few ex­
ceptions, are in general insoluble. In certain processes 
of dyeing and printing, therefore, castor oil  enjoys a 
practical monopoly over all other oils.  

The sphere of hygiene may be divided, as it often is, 
into the two hemisph eres, public hygiene and per­
sonal hygiene, or it may be cut into one portion deal­
ing chiefly with the human mechanism and its opera­
tion ( personal hygiene ) ,  and another portion dealing 
chiefly with the environment of that mechanism ( sani­
tation ) .  The time has gone by when any one person 
can safely undertake to deal with the whole sphere of 
hygiene. The phYSiologist and the phYSician must in 
the future leave to the architect and the sanitary engi­
neer such 'subjects as; hOUSing, heating and ventilation, 
water supply and sewerage, precisely as the sanitary 
engineer has' navel' presumed to deal with foods and 
feeding, vaocines: .and. antitoxins, exercise, sleep and 
rest. The. foemer ;subjects deal ch iefly with the con­
trol of the environment,. the lalter subjects chiefly with 
the control oL the iRdiv1dmal, and sanitation and hy­
giene must henceforward he regarded as separate hem­
ispheres of the science of health. 

A new apparatus, the "aquameter," has been devised 
for ass isting in the compilation of weather forecasts. 
In such work it is pointed o.ut that a very important 
factor is  not taken SUfficiently into consideration. This 
is  the exactitude of the percentage of aqueous vapor 
in the approaching wi.nds. The barometer gives some 
such indication, but the height of the barometer de­
pends on wind pressure a�d temperature a,s well as 
on moisture. The wet and dry-bulb thermometers con­
stitute an antiquated instrumen:t and are not sufficient 
ly reliable, as their variation depends on erratic cir­
cumstances and their indications are not represented 
in actual percentages of aqueous vapor. Rain results 
when an atmosphere nearly saturated with aqueous 
vapor becomes lowered in temperature .  The nearness 
or otherwise of a wind to its saturation point, is, there­
fore, a most important quootion. It has had to be de­
termined hitherto by recourse to elaborate apparatus, 
including a chemical balan�e, and, therefore, out of the 
usual province of a meteorologist. By using the aqua­
meter, however, which is a simple instrument, the 
exact percentage of aqueous vapor can be obtained. 
By the opening and shutting of two taps and the rais­
ing and lowering of a mercury reservoir, a measured 
quantity of air is drawn into a glass vessel. and placed 
in contact with anhygrous phosphoric acid wh ich is a 
rapid water absorbent. 'rhe rise of mercury in the 
narrow glass stem of the vessel then gives the exact 
percentage of the aqueous vapor in the air. 



HYDRAULIC MINING WITH CENTRIFUGAL PUMPS, 
BY ENOS BROWN. 

The first attempt ever made in the State of Oregon to 
exploit an extensive gold placer deposit by artificial 
power has been recently given a successful trial at 
Grant's Pass, a city in the southern part 
of the State just north of the California 
line. The employment of "giants" in hy­
draulic mining was first introduced in Cali­
fornia, and by this means enormous quan­
tities of gold, in the aggregate, have b een 
saved from deposits where values were too 
low to jmstify mining by any other process. 

In the vicinity of Grant's Pass there are 
thousands o f  acres of rich placers which 
have never b e en worked extensively, 
owing to their high' elevation above the 
surrounding country and the difficulty of 
installing a water supply, the hydraulic 
m ethod being the only one by wh ich the 
deposits could be profitably worked. 

Rogue River is a stream which rises in 
the high Sierras and is fed from inex­
haustible banks of snow. It is at all sea­
sons of the year of large volume; but its 
bed lies at a depth of 430 feet below the 
placer deposits referred to. Surveys have 
been made from time to time, with the 
object of damming the river in high er 
altitudes and ,conveying water to the de-
sired point through pipes and by gravity ; but although 
such a scheme would be practicable, the expense would 
be very large and hardly j ustified by anticipated re­
sults, especially when the engineering obstacles that 
had to be surmounted were considered. It would be 
necessary to travel far to find so large an extent of 
country, as irregular in its contour, or rough in char­
acter, as this portion of the 
State of Oregon. The first 
expense of a pipe line, there­
fore, together with the inac­
cessibility of the region and 
the probability of accidents, 
rendered its construction ex­
ceedingly difficult. The al­
ternative, if gravity could 
not b e  employed in develop­
ing the placers, was in util­
izing the power at hand in 
Rogue River, which never 
flows l ess than 144,000 m in­
er's in�hes and has close 
at hand an easily developed 
fall of 20 % feet. 

To construct a dam and 
install the necessary tur­
bines was an easy proposi­
tion as well as a com para­
tively inexpensive one. The 
main, and in fact the only, 
difficulty to overcome, lay 
in finding a pump of ade­
quate strength and capacity 
to withstand the great pres-

sure to which it was to be subj ected in raising 
a quantity of water of not less' than 9,000 gal­
lons per minute to a height of 430 feet. The work 
demanded was continuous. Like the flow of the river, 
the pump was required to run d ay and night from one 
year's end to the other. The design and construction 
of the pumps was undertaken successfully by the Byron 
Jackson Machine Company, of San Francisco. Con­
fident of the result 
they assumed all risk 
and responsibility and 
have just completed 
the installation of one 
of their five-step cen­
trifugals with very 
successful r e s  u It s .  
The first unit has been 
in continuous opera­
tion for over three 
months .  

T h e  power generat­
ed by the Rogue River 
is capable of driving 
four units of four tur-, 
bines each. 
has been 

One unit 
installed. 

The turbines are of 
the ordinary vertical­
draft tube type of 
standard pattern. The 
heavy 
seated 
on the 

gearings are 
on I-beams 
pump deck. 

The turbines convey 
their power by trans­
mission gear to a line 
shaft tapering from 7 
to 6 inches, directly 
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connected to the pump by fl exible couplings. Each 
unit of four turbines will operate one pump. The 
pump of the Byron Jackson Machine Company 
is an 18-inch five-step centrifugal, weighing over 
forty tons, resting on heavy steel I-beams and se-

"Giant" in Operation, Throwing Stream 250 Feet. 

curely anchored to a concrete foundation, 4 feet in 
depth. The main pipe-line from the pump is 1,500 
feet in length by 22 inches in diameter, attaining a 
vertical height of 150 feet in that distance. D istribu­
tion to the giants is made at the point of greatest ele­
vation. The pump is guaranteed to supply three giants 
through a 3-inch nozzle at 360 revolutions. So far 

A �'ive-Step Series Uentl'ifugal Pump. 

but two giants are in operation, the pressure on the 
pump at this d uty not exceeding 160 pounds. With 
the centrifugal a steady head is maintained at the 
nozzles by direct connection with the main line from 
the pump. The total volume of water pumped in 24 
hours is 13,000,000 gallons and this amount has been 
continuous from the time when the power was first 
a.pplied. 

The Pipe Line from the Pumps to the" Giants." 

HYDRAULIC MINING WITH CENTRn'UGAL PUMPS. 

For the benefit of engine ers a technical description 
of this pump is annexed. 

The water enters in the suction elbow on the shaft 
side of the pump case. At that end the pressure is 
only that which can be created by vacuum; and for 

practical purposes this amounts never to 
more than twenty inches. 

The pump is so constructed that none of 
the stuffing boxes in any part of it is sub· 
jected to the discharge pressure due to 430 
feet head. It may be w ell realized by engi­
neers and mechanics that it is difficult to 
make a tight joint under such heavy hy­
draulic pressure. The water enters the 
center of the first runner and is discharged 
from the ports of the same at a tangent 
and its energy is converted into pressure 
head in the whirlpool space. Properly 
curved water vanes are inserted between 
the first and second runners, guiding the 
w ater in a continuous stream without ed­
dies to the center of the next runner, and 
the operation is continued until the final 
fifth step is reached, so that each runner 
takes care of one-fifth the total head for 
which the pump is pumping, and it i s  
s h o w n  by gages' placed on t h e  different 
chambers that the pressure increases in an 
exact geometrical progression. 

This particular pump was built with 
the view of l imiting the speed to 360 r evolutions 
in order to prevent a too great velocity of the 
bevel gears, which drive the same, there being 
mounted four s ets of bevel gears, one for each of 
the vertical turbines which supply the power for the 
pump. 

If the arrangement had been designed so that the 
pump could have been di­
rectly connected to horizon­
tal turbines, and if a speed 
considerably in excess of 
that under which the pump 
is operating had been ob­
tained, it would have been 
easily possible to produce 
the n ecessary head of 430 
feet with three or even two 
steps instead of five. The 
pump was tested under 250 
pounds working pressure 
equal to a static head of 577 
feet. 

In v i ew of the heavy col­
umn of water resting on 
this pump, the perfection 
with which the balancing 
of this pump against enQ 
thrust has been secured is 
certainly remarkable. Owing 
to the automatic water bal­
ance with which it is fur­
nished the pump seems to 
run p erfectly free. Such a 
result could never be accom­

plished by m eans of a metal, or even a ball step 
bearing. 

The success of the plant d escribed is complete. 
It is in tended to increase ' the output by install­
ing three additional units of turbines and centrifugal 
pumps by which a surplus for irrigation, light, and 
power will be generated and distributed to the sur­
rounding country. The monthly running expense, in­

cluding all labor con­
nected with running 
of pump, giants, sluic­
ing, etc.,  is about 
$1,500. 

--­
Owing to structural 

instab ility it has b een 
decided to rebuild the 
"Auld Brig of Ayr," 
immortal ized by the 
poet Burns. The char­
acteristics 0 f t h e  
bridge, which dates 
from the end of the 
fifteenth century, are 
to be preserved. The 
stones are to be care­
fully removed a n d  
numbered. The foun­
dations will then be 
strengthened, and the 
stones reassembled in 
their former positions. 
The work of restora­
tion is to be carried 
out by Sir John Arrol, 
the well-known bridge 
bUilder, to whom the 
work is intrusted. 



THE STATUE OF THE SUMERIAN KING DAVID. 

BY EDGAR JAMES BANK�, FIELD DIRECTOR OF THE BABYLONIAN 

EXPEDITION OF THE UNIVERSITY OF CHICAGO. 

The white marble statue of the Sumerian King David 
w as discovered by the exp ed ition of the University of 
Chicago while excavating at the corner of the ancient 
temple hill at the ruin known as Bismya, in Central 
Babylonia. Despite the discoveries of the fine old 
crematorium, the first that has come to light, and of 
the use o f  the arch in .Babylonia as early as 4000 B. C., 
the finding of this ancient work of almost prehistoric 
art i s  one of the most interesting results of the expe­
dition. When found i t  was lying upon its back, its 
h ead was missing, and the toes, which were broken 
from the feet at the time of its fall from the platform 
above, were lying just beneath it. The hea d  was later 
recovered from another part of the ruin. In places, 
especially upon its face, is ;;tn incrustation of saltpeter, 
common to objects which have long been buried in the 
soil of Babylonia; other parts of the statue are as per­
fect as when it left the hands of its sculptor. 

The statue is 88 centimeters high and 81 i n  the cir­
cumference of its skirt. The head is bald, the face 
beardless, the triangular eye sockets, to which ivory 
eyeballs were once fitted and held in place by means 
of bitumen, are now hollow. The shoulders are broad 
and square, the body thick and short, the well-shaped 
a.rms are free from the body, and the hands, according 
to the usual Babylonian custom, are clasped in front. 
The upper half of the statue is nude, and from the 
waist is  

'
suspended an embroidered or plaited skirt 

intended to represent heavy wool or fur. To give sup­
port to the statue, the bare feet are imbedded in the 
pedestal .  Upon the right shoulder, the clearly cut 
inscription of three lines in the old Sumerian o r  pre­
Babylonian language, reads as follows : 

( The Temple )  Eshar, 
King Daudu ( Daud = David ) ,  
King ( o f )  U dnunki. 

The name of the.  king is entirely new to Assyriolo­
gists. The names of the city and temple were first read 
u)Jon the great stone of Hammurabi, recently dis­
covered by the French in Persia. 

The age of the statue is beyond doubt several cen­
turies more than six thousand years; the approximate 
date of 4500 B. C.  is fixed in several different ways. 

First, the archaic character of the writing is that 
employed only in the inscriptions long antedating the 
early Babylonian king, Sargon, of 3800 B. C. The 
characters of the inscription are l ineal and nearly h ie­
roglyphic ; the wedge-shaped characters were not yet 
d evelope d ,  

Second, t h e  statue when found w a s  lying beneath the 
platforms of several reconstructed temples. The upper­
most of the platforms contained bricks inscribed with 
the name of D ungi, of 2750 B. C . ;  beneath i t  was a pl at­
form constructed of the bricks of SargQn, 3800 B. C. ; 
still lower were traces of several other reconstructions. 
The statue was beneath all of these, among the ruins 
of a temple built of small plano-convex bricks 
which all Assyriologists assign to the middle 
of the fifth millennium B. C. 

Third, the style of the art, the triangular­
shaped eyes, the nose forming a straight line 
with the forehead, the style of dress employed 
only at that particular period, identify it as 
belonging to the same age as the famous bas­
relief in the Louyre and a statuette in the 
Br itish Museum. The great Assyriologists of 
Europe assign the figures possessing these pe­
culiar characteristics to about 4500 B. C., and 
no Assyriologist of repute, and who is ac­
quainted with the earliest Babylonian art, 
would question the date. 

The statue, fully 1,500 years earli er than 
any other from Babylonia, not only presents 
history with the name of a forgotten king; it 
is a perfect specimen of the most ancient art 
in the world, and opens a new chapter in the 
history of the earliest known people of Meso­
potamia. 

. . . .. . 
A HAND-PRESSURE RIVETING MACHINE. 

BY DR. ALFRED GRADENWITZ. 

As a consequence of the unceasing develop­
ment in the field of m etallic constructions, 
which are being applied now to the most 
varied uses , the necessity of hydraulic, pneu­
matic, or electric riveting tools is becoming 
more and more urgent. I n  spite of the wi de­
spread use of these mechani('.al outfits, many 
rivets have still to be d riven by hand­
operated hammers. Such work is, however, 
rather hard, and especially in small shops 
are there s eldom workmen of sufficient skill 
to be found. On the other hand,  hammer­
riveting has the inconvenience that the walls 
to be j oined are not pressed together with 
sufficient force. The same drawback, by the 
way, applies to pneumatic riveting hammers, 
which, moreovpr, use up large amounts of 
compressed air.  I t  may finally b e  stated that 
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many delicate constructions undergo an unfavorable 
infiuence from the shocks produced by the hammer 
strokes. 

The tool represented in the accompanying figures 
has recently been constructed by Mr. F. Arnodin with 
a view to obtain by hand labor, and without the aid 
of any mechanical force or any hammer, rivets as sat-

THE STATUE OF THE SUMERIAN KING DAVID, FOUND 
AT BISMYA, BABYLONIA, AND BELIEVED TO DATE 

BACK TO 4500 B. C. 

isfactory as those obtained by hydraulic press ure 01' 
ot.her mechanical means. 

This hand-driven riveting machine consists mainly 
of two cast steel arms, A A', carrying at one of their 
end s  and in front of each other the two stamps be­
tween which the compression of the rivet is to be ob­
tained.  The upper arm, A, being fitted with the coun­
ter-stamp, G, that is regulated by a screw, is bolted in 
o to two cast'steel cheeks, constituting a cross beam 
between this arm and the joint, 0', o f  the other arm, 
A'. The stamp is connected to the latter by a holder, 

HAND RIVETING MACHINE.-THE JAW S ASUNDER. 

HAND RIVETING lIrIACHINE.-J'A WS BROUGHT TOGETHER. 
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H, and slides in a guide rigidly connected t o  the cheek 
so as to be kept in an invariable direction with regard 
to the counter-stamp. The levers, A and A', are con­
trolled by eight connecting-rods, C, made of steel, and 
which are coupled together by pairs and jointed on 
one hand to these levers, and on the other to bronze 
nuts, D, fitted with opposite threads. The screw, E, 
corresponding to this nut has l ikewise oppOSite threads 
and is controlled by a cast-iron fiy-wheel, F, fitted with 
a handle. 

One of the two men requ ired to operate the machine 
places the rivet in position, applying to it  the counter­
stamp, G, whereas the other operator sets the fiy-wheel 
rotating rapidly. The l ever, A', swinging round an 
immovable jOint will transmit to 1lhe stamp an in­
creasing force, which in the case of a riveting machine 
of 365 kilogrammes weight, may reach as much as 
30,000 kilogrammes, owing to the storing of energy 
secured by the fiy-wheel, which is suffi.cient to deal 
w ith rivets 26 millimeters in diameter. 

The apparatus is conveniently suspended from a 
tackle by two rings screwed tn the level', A.. A rivet 
of 26 millimeters diameter if 2.6 2 rule completed in 
two minutes .  

The apparatus i s  dismounted a n n  remounted a t  a 
moment's notice, any connectiop -, being obtained mere­
ly by means of bolts and ' ;  ' .  (s. In some cases, and 
particularly in smaller shops, it will be found advan­
tageous to install the machine permanently at some 
point of the shop, especially in the case of light work. 

... . . . .. 
Db8imu l ated State oC Acid"" 

M. Albert Colson recently made some experiments 
which seem to prove that certain acids are capab le of 
remaining in compounds in a state in which they ap­
pear to b e  different from the usual condition. The 
solution of a metallic oxide in a d ilute acid gives, as 
we know, a dissolved salt. This should keep th e char­
acteristic properties of such a salt. He finds, however, 
that the solution of chromic oxide in cold d ilute sul­
phuriC acid gives a variety o f  sulphate in which the 
sulphuric acid resists the aption of reagents, while up 
to the present we obtain analogous bodies only by 
modifying ordinary salts by heat. Hydrated chromic 
oxide is formed by adding ammonia to chrome alum. 
The precipitate is green. It is dissolved in a small 
quantity of very dilute sulphuriC acid and filtered from 
the excess of hydrate. The green solution has the form­
ula Cr, ( SO,) , ( OH ) 2' It seems to be a constant body. 
In this case the sulphuric acid should b e  all preCipi­
tated b y  barium chloride. But only three sulphuric 
molecules are b rought down, while the other two re­
main, so that the mixture only clears with great slow­
ness and even then contains the elements of sulphate 
of barium. This is confirmed by thermo-chemical re­
s earch. One molecule of Ba Cl2 added to one of the 
p entasulphate gives off heat represented by 5,000 cal­
ories . This number rises to 15,200 calories with 3 
Ba Cl2, giving a deposit of 3 molecules of Ba SO" but it 

does not exceed 15,500 with 4 Ba Cl2• The 
fourth mol ecule of barium thus has no ap· 
preciable action on the chromium salt. Thus 
we tind that the combination of sulphuric acid 
and chrom ium hydrate gives rise to two dif­
ferent states-the ord inary sal ine state and 
the "dissimulated" state. The latter tends 
to disappear when the temperature is raised. 
Cooling below the usual temperature also 
modifies it .  We cannot therefore say that it 
is dt:e to the formation of a special salt. 

-���----"""",,--�-- -' 
It is probably difficult for the young men 

in our technical school s of to·day who are 
familiar almost entirely with mild steel and 
very little with wrought iron, to realize what 
a change came in engineering when U:e pro­
duction of mild steel became a com m e r c l<llly 
reliable matter. When we look back at the 
w,ay in which some of the vital elements of a 
big marine engine were made, we are almost 
incl ined to wonder that the material was reo 
liable at all.  The difference between a -l arge 
wrought iron s haft such as old Hughey 
Dough erty used to make at the Morgan Iron 
Works, and one of the mild steel shafts made 
at Bethlehem, is as great as could be imag­
ined. Nearly the same is true of boiler plates. 
The young engineer of to-day would hardly 
know what was meant by a lamination or a 
"cold shut . "  The very method of manufac­
ture made it necessary to use a large factor 
of safety in designing, with the result that 
the working stresses permissible were very 
low and the weight of machinery inordinately 
high. With the advent of tHild steel and the 
introduction of carefu l and systematic testing, 
the designer had a material on which he could 
place absolute reliance so that the factor of 
safety could be greatly reduced. As a matter 
of fact the factor o f  safety has been reduced 
from 8 o r  10 to 5,  and sometimes ItS low i\1l 
4.5. 



URIAL TRAMWAYS IN THE TUG RIVER COAL FIELDS. 
BY HENRY MACE PAYNE, C.E., PH.D., se,D. 

It is within the past three years that the use of  the 
aerial tramway has been introduced for the purpose of 
carrying coal in the West Virginia and Kentucky coal 
fields. 

In both cases, illustrated herewith, it is used to carry 
the coal mined on the Kentucky side of Tug R,iver, to 
to the railroa d on the West Virginia side. The plant 
at Vulcan, W. Va. ,  was first put in, and was the first 
adaptation of  the idea to a coal·carrying process by the 
Leschen people. The second plant of this kind was 
built for the Borderland mines at Nolan, W. Va., and is 
similar in every respect. 

The upper terminal at Vulcan is about 400 feet in 
elevation above the lower terminal, and the horizontal 
distance from saddle cap to saddle cap is a little over 
1,100 feet. The empty cable is 11f2 inch, the loaded 
one 1 % inch. The loaded bucket is suspended from 
the upper cable by a pair of trolley wheels, and is 
ploved by the automatic attachment of the clip on the 
lower, or moving, cable. The trolley wheels in enter­
ing and leaving either terminal pass directly from the 
steel track to the standing cable at the saddle cap. 
The moving cable, which derives all its motion from 
the loaded buckets going down, passes through the 
terminals on sheaves, and around the ends on the large 
horizontal wheel. The periphery of this wheel consists 
of a patented anti·slip grip, through which the cable 
passes. 

At regular intervals a clip is attached to the moving 
cable, whose purpose is to pick up the loaded or empty 
bucket at each terminal after it has been left there by 
the preceding clip. To regulate the strain on this clip 
and the moving cable, and to avoid any sudden jerking 
of the bucket, which would cause it to swing unduly, 
the A. Leschen & Sons Rope Company, of  St. Louis, 
who manufactured the machinery for these plants, 
have designed an accelerating and retarding mechan· 
ism. As the bucket comes into either terminal, the 
pin on the clip slides between two rods and is raised, 
thus releasing the bucket, which stops at the proper 
point as it loses its own momentum. At the same in­
stant a traveling piece is set in motion, which starts 
the stationary bucket out from the terminal so that 
when the clip has overtaken it the increase in speed 
is so gradual that no shock is transmitted to any part 
of the machinery. 

Three independent bands are provided as brakes, all 
acting on separate circumferences attached to the axle 
of the large horizontal wheel, or drum, at the extremi­
ties of the moving cable line. The levers which work 
these brakes are all within easy reach of  the operator .  
at  the upper terminal, by whose side is a telephone 
connecting with the other terminal. This same op­
erator also raises and lowers the slide at the bottom 
of the chute into which chute the coal is emptied from 
the mine cars on the tramway above, and from which 
the buckets are loaded. 

The capacity of the buckets' is  18  cubic feet ( about 
900 pounds ) ,  and there are 23 buckets on the entire 
line, which makes a complete revolution at average 
speed, in about ten minutes . The maximum capacity, 
therefore, as now equipped, is slightly over 60  tons per 
hour and it is generally operated so as to carry about 
45 tons per hour. 

To provide for the changes in the length of the 
standing cable, due to tenSion, temperature, etc., the 
lower end passes over a large sheave and holds sus­
pended a weight box whose load approximates 20,000  
pounds. The large horizontal wheel carrying the ,mov­
ing cable·, at the lower terminal, is supported by a slid­
ing carriage, to relieve any tension on the terminal 
machinery or cables in case of sudden stoppage. To 
hold the moving cable at proper tension, this sliding 
carriage is counterbalanced by a weight box loaded 
approximately to 1 0,000 pounds, the weight of the car­
riage itself being about 5,000 pounds. 

The loaded bucket upon coming into the lower ter­
minal is automatically released in the same manner 
as at the upper, by the retarding and accelerating 
mechanism, and as  the preceding empty bucket passes 
around the end of the terminal on its return trip, it 
raises an engaging lever which empties the loaded 
bucket just coming in. In this manner the entire pro­
cess may be operated by one man, at the upper ter­
minal. 

The coal, after being emptied from the bucket, 
passes through the tipple in the usual manner, so that 
by the various s creens, and the three tracks, it is pos­
sible to load lump, nut, or run·of·mine. 

. - . ' . 
According to dispatches from Christiania, the Zieg­

ler Arctic expedition, under the command of Anthony 
Fiala, of  Brooklyn, has been successfully rescued by 
the relief expedition under command of William S .  
Champ, private secretary of the late  William Ziegler. 
The Fiala party was found in Franz Josef Land, their 
ship, the "America," having been lost in the ice in 
Teplitz Bay early in the winter of 1903-1904. The 
members of the expedition lived mainly on cached 
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stores left by the Abruzzi and Andre relief expeditions 
and their rescue appears to have been most timely. 
Three attempts to reach high latitude failed, though 
the intended scientific work was carried out success­
fully. 

• I e  . ..  
Iro n Crystal!! and C u ri o u s  Figures. 

In a series of recent researches, M.  Osmond, the 
eminent metallurgist, finds that very curious figures 
are formed on the surface of crystallized metals by 
pressing upon them with a fine point. A crystal o f  the 
metal i s  well polished and the point of an ordinary 
needle is brought down upon it. The needle is b est 
mounted in a jointed lever. It  is carefully p laced 
against the surface of the crystal and perpendicular 
to it, then weights are put on the lever to press down 
the point. The surface is examined by the microscop

'
e 

in a vertical l ight. The figures which are formed 
around the point consist of groups of l ines which in 
the case of iron are curved, but for other plastic 
metals of the cubic system are usually straight. The 
phenomena s eem to be observed only with the plastic 
metals. H e  makes most of the researches upon iron, 
using large crystals  which can be cut in different 
planes. The figures vary according to the plane of the 
section. The figures in some cases have the form of a 
cross with the point as a center, and are formed : '�f 
streaks superposed. This happens upon the full f�ee 
of  the cube. In the sections the cross is imperfect, 
and in some cases there are three branches, in others 
two or  only one. The figures are characteristic of the 
position of the se,ctional surface with reference to the 
crystalline structure, l ike the corrosion figures. Thus 
they can be made the base of a new method of re­
search which will help in the following work : To dif­
ferentiate two different bodies which have the same 
form of crystals. To find the crystallographic direc­
tion of an unknown section. This may have a prac­
tical value, as the fragility of iron and soft steel is 
·connected with the position of the cleavage of the cube, 
and Stead's researches show that rolling of the plates 
may have an infiuence on the crystallographic position 
of the grains, in some conditions which are obscure at 
present. We also obtain a gage of the drawing of a 
metal, as the figures are smaller on drawn metal than 
on annealed metal .  It  is also found that a mechanical 
pressure or other action on a metal tends to change the 
character of the figures. At the breaking strain the 
figures almost disappear, showing that the. crystalline 
structure is destroyed. 

High-Tensi o n  1 , 20 0-Volt Eleetric HailW'ay fro In  
Grenoble to Chapareillan. 

The electric railway which is now in operatiOn from 
Grenoble to Chapareillan, twenty-six miles in length, 
is  distinguished by the fact that it uses the three-wire 
direct-current system at a high voltage. This is one 
of the first electric lines in Europe where this m ethod 
has been applied on a large scale: Up to the present 
the highest tension which has been- �rrijJl'oyell for direct 
current tramways and electric roads is  from 550 to 
650  volts. This limit of tension makes �t ;neceSSfLry to 
use wires of l arge s ection for conducting the cJ;'''rent. 
In the lighting and power distribution ll�es we h� 
the three-wire system which allows. of ,Jncreasing the 
tension and cutting down the expense of the l ines. But 
for traction purposes, especially on long-distance lines, 
no application had been made of the three-wire system 
before the Grenoble·Chapareillan line. The Thury sys­
tem is used here. The tension ' between the outside 
wir!'ls is 1,200 volts, and the middlll; wire ;is grounded 
by connecting to the rails. The track is of meter gage. 
Motor cars and trailers make up the trains, the cars 
having been supplied by the Ivry shops, near Paris, 
and the Schneider Company of Creusot, while the 
Thury electric equipment is used. The cars are of the 
ordinary tramway type and carry a motor on each 
axle. The motors are of the Thury four·pol e  35·horse­
power pattern and are coupled in series. A tension of 
1 ,200 volts is used directly upon the motors. Con­
trollers and . .  resistances are pla!!.eQ on tb.e .r.oof of the 
cars and the driver works them QY a hand wheel .  The 
tra1n8 are usually made up ·orttd·ee cars a"ITd' 
pUect with magnetitJ,;r'brakes.'\.En�etric heatin

' 

as lighting is used. At last a��ol1nts the roa 
very ;auccessful operation, and this latest of  M.  T 
exploits is attracting attention. There are abou 
trains·-' o.f,.,th��.t� tons each now on the line. Curren 

...
.
. , is obtaf\jq .ft6'In a 1,400·foot fall at Lancey, some ten'. 

miles frti Grenoble, where the hydraulic plant con· . 
tains Br'�ier-Negret turbines and Thury dynamos. 

The C u rrent SuppleInen�. 

The bu,rrent S�PPLEMJi;NT, No. 1546 ;'�'pens with 
interesting illustrated article entitteif "Experiments 
with the Langley Aerodrome," written by Prof. Lang­
ley, of Smithsonian Institution. "The Scientific Lan­
tern" is by the late G. M. Hopkins, and is fully illus­
trated. "The Motor Cycle Race for International Cup" 
i3 by' the Paris correspondent of the SCIENTIFIC AMERI­

CAN, and is profusely illustrated with interesting en­
gravings. "Electric Power from Blast Furnaces" is a 
timely article upon an important subject. Dr. Henry 
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Draper's very valuable paper on "The Construction of 
a Silver Glass Telescope }1'ifteen and a Half Inehes 
in Aperture, and Its Use in Celestial Photography" 
is  concluded. There are the usual Science Notes, Engi­
neering Notes, and Trade Notes and Recipes. 

. 4 '  t • 

Electrical Notes. 

The British Admiralty propose offering facilities to 
Mr. A. T. Johnson for testing his s elective system of 
wireless telegraphy upon a practical working basis at 
sea. The characteristic feature of this invention is 
that when a message is dispatched to a certain point 
it is  impossible for it to be received by any other than 
the requiSite station, neither can it be intercepted or 
dispersed during transmission. In this device the in­
ventor utilizes in his transmission apparatus the or­
dinary Ruhmkorff coil. On the base of this, however, 
is  attached a reed disk. Armatures provided with 
weighted heads are fitted to this disk, and carry tuning 
reeds. The electric contact is made in the usual man­
ner. The receiver comprises permanent magnets, 
strengthened with electro· magnets, and with an ar· 
rangement of  steel reeds similar to those fixed to the 
transmitter, and with those on which they can be 
timed in unison. In transmitting a message the opera­
tion at the transmitter revolves the reed disk until 
the timing reed and its speaking reed are brought 
i m mediately in front of the center cone or cones of 
the electro·magnet. The contact pillar is then placed 
in connection with the speaking reed so that the v i­
brations thereof cause synchronous vibrations in the 
timing reed, which is the indicator. The vibration of 
this latter reed indicates to the transmitting operator 
that his companion at the receiver is getting the mes­
sage satisfactorily, since the indicator must vibrate in 
unison by the law of  syntonic synchronism. Experi­
ments are being made in London with the system 
daily, and so far have proved s uccessful. It would 
seem, however, that the great difficulty would be to 
obtain perfect unison in two stations situated at great 
distances from one another, owing to the liability of 
the reeds being affected by climatic and temperature 
conditions which are constantly varying. 

The Grenoble Light and Power Company are now 
operating a system of current distribution throughout 
the region surrounding that city. The generating sta· 
tion, which is operated by hydraUlic power, is situated 
at Avignonnet on the Drac River, a mountain stream 
which affords a large supply. The overhead l ines are 
now furnishing current for the mines at La Mure, as 
well as for the towns of Voiron, St. Victor, Moirans, 
and others in the region. The farthest point lies at 
100 miles from the hydraulic station. This distance 
is now to be increased as far as Annonay, and this 
will make the longest distance which has yet been 
reached in Europe for power distribution, as the total 
distance from Avignonnet to Annonay will give nearly 
14{) miles of overhead line. Another long-distance line 
is now in construction, and the same company is  un­
d ertaking it. The line starts from the new hydraulic 
plant which lies at the Plombieres Falls near Moutiers, 
and is to run to the city of  Lyons at a distance of 112 
miles. The current from the new plant is to be used �r.c 9;perating the tramway system of Lyons, which i s  
verY"extensive, and is constantly increasing, both as to 
length and traffic. The present dynamo plant in the 
city is operated by steam engines, but this has now 
proved insufficient to meet the demands for current. 
The' Compagnie de l 'Industrie Electrique, of Geneva, is 
charged with the equipment of the station and lines 
for the new plant, which is to have four pairs of 
double dynamos in the Montiers station and five corre· 
sponding sets of double motors, which will be placed in 
a station at Lyons. The latter station will receive the 
current from the overhead line and transform it into 
the proper current for operating the tramways. The 
new plant is unique in several ways. It will have one of 
t� 'longest lines in Europe, as the distance of 112 
miles has not yet been reached, and will be only ex­
ceeded by the Grenoble system mentioned above, when 
the latter is completed. One remarkable point about 
the Lyons system is that it is to carry out the distri· 
bution of current on the high voltage direct·current 
system, known as the Thury system, which attracted 
so much attention in the St. Maurice·Lausanne plant 
,�;q, Switzerland. In the present case we have 6,500  

6rse'·power coming from a 200-foot fall. The Thury 
" �t� was selected as having the greatest advan 1 age 

tlie present case owing to the economy in the line, 

'c
. :rJ:¥C:h was but two small wires, and to the great dis· 

A '�ances which can be covered at a small cost.  The 
R'�(jcltage on the new line is to be higher than any 

which is yet employed, namely, 57,000 volts when the 
machines are running at their full load. With this 
high tension we are able to transmit 6,500 horse-power 
over 112 miles by using two copper wires of  9 mill i­
met�rs. The line will follow the Isere valley for part 
of the way, and in general it passes through a moun­
hinous region. Where it enters the city of Lyons the 
line is formed o f  two very highly insulated  and 
armored cables, as the tension is still 50,000 volts. 
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A W a tch Puzzle. 

To the Editor of the SCIENTlFIC A MElUCAN : 

An extensively advertised watch puzzle is being used 
to furnish publicity for a popular watch. The face of 
a watch is shown with the hour, minute, and second 
hands all on the same dial and so placed that the angle 
between any two of the hands is 120 deg. The ques­
tion propounded is : "How soon will the hour, min­
ute, and second hands again appear at equal distances 
apart ? It  looks easy. Can you do it ?" It is not stated 
that the watch is of the split-second variety, hence the 
supposition that the second hand i s  directly connected 
to the train of gearing moving the other hands, and 
if this is the case .the position of  the hands shown , is 
one in which it would be impossible for them to place 
themselves, unless the driving mechanism was some­
what irregular. I f  the watch is a split-second stop 
watch it can be so  manipulated that at intervals of 
21 9/11 minutes the' three hands will either be at  
angles of 120 deg. or immediately superimposed. 

In the illustration the position of th e  hand can be 
best defined by using the 60 one-minute spaces on the 
face of the watch as units. The hour hand has cov­
ered 14 6/11 spaces, the minute hand has covered 
54 6/11  spaces an!,! the second hand as shown has cov­
ered 34 6/11 spaces and is 1 9/11  spaces in advance of 
its proper position, if  its movement occurs in the 
proper ratio with the movements of the hour and min­
ute hands, its proper position being at 32 8/11 spaces 
if the movements of the hands occur in their normal · 
ratio. If the second hand can be manipulated it would 
be possible to have the three hands an equal distance 
apart again after an interval of  43 7/11 minutes had 
elapsed, and their respective positions would then be 
as follows : The hour hand at 1 8 2/1 1  spaces, the 
m inute hand at 3 8 2/1 1  spaces, and the second hand at 
5 8  2/11 spaces ; while if  the second hand moved at its 
normal ratio with the other hands its position would 
be at 1 0 10/11 spaces. 

Problems of this character which involve an infinite 
series of terms are solved by a very simple rule or 
formula. 

The limit of  an infinite descending geometrical series 
a 

is -�, in which Ql is the first term and r is the ratio. 
l - r  

For the watch problem a equals 1/3 of 60 ,  or 20, and r 
equ als 1/12 for the time in which the minut\l hand 
will gain 1/3 of a revolution, or 120 deg., over the hour 
hand, and this formula works out that the hour hand 
moves 1 9/11  minute spaces while the minute hand 
moves 21 9/11 minute spaces, and the second hand, if 
it moves in its proper ratio with the other hands, 
makes 60 revolutions while the minute hand makes 
one, and hence will in 21 9/11  revolutions, or, to state 
it another way, will make 21 revolutions and 49 1/11 
minute spaces. By carrying out this computation it  
will  be  found that if the proper ratio of movement of 
the three hands is adhered to it will be impossible for 
them to ever arrive at a position in which they are 
equal distances apart. Of course it would be possible 
to set the second hand so that at twelve o'clock it  did 
not agree with the other hands, and in this case once 
in twelve hours the han ds would assume the position 
shown in the illustration, or by using a stop watch 
the second hand could be manipulated as before men­
tioned, or if the gearing of the hands was improperly 
proportioned such a position of the hands would be pos­
Sible, but this last would mean an inaccurate watch. 
Assuming that the puzzle is based upon inaccurate 
ratio in the motion of the hands and that the, second 
hand only was affected, this hand gains 1 9/11 seconds 
in 2 hours 54 6/11 minutes ; that is, its· ratio of move­
ment to that of the minute hand, instead of  being 60  

1 9/11  
wil l  be 6 0  ----. 

174 6/11 
A. D. WILLIAMS. 

Highwood Park, Weehawken, N. J. 

Can tbe Baalbec Stone Be JUoved ? 

To �he Editor of the SCIENTIFIC AThfERlCAN : 

R�ferring to the inq�iry mil-de by Mr. Edwin Sidney 
Williams, o f  Saratoga, Cal.,  in your issue of June 24, 
asking the question, "Can the Baalbec Stone be 
Moved ?" personally, I believe that modern mecl;tanics 
could bring the huge s tone, now about half way out Of 
its quarry, to America. :�ut Ar..1Cp�an� dPP'� , d�<y.li�p!l 
without a purpose, and 'it seems'  to rdEl�t1;la�;i!V:wonl d" 
be difficult to find a pJirpose which wou

'
ld jU'����:!t.h" · 

undertaking. The estimated weight of the ston.e , )$';aq 
1,500 tons ; it is about ,gO feet long, alld, abou " "­

square at the ends. , Tqe' yoad from Baal£ec "to' 
is down grade  all thj w�y, but there are somet" 
ingly sharp turns In ' zig-zag. In many places' 
traveler has to go fOlIt /TIiles by road to attain one �il�, 

Baalbec is 3 ,840 fef.'i';:�'I;lov,e t,he ,  sea level, and ft6ril '� 
Rcientific viewpoint ' ���.Qn,"" .()f . .  the mosL inte.r:P.sting, 
pl aces in ' tl16 ' world .

" Its massiveness almost over­
whelms one's imagination. If all th'e ru-ins of ancient 
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and modern Rome were gathered together in one 
group, they would not exceed the ruins of Baalbec. 
The material used in the construction is mostly lime­
stone, very richly decorated, although there is a part 
of a circular temple supported on s ix granite columns. 
It has been proved without a doubt that this granite 
was brought from the vicinity of  Karnac in upper 
Egypt, down the Nile, across the Mediterranean to 
Beirut, thence to Baalbec by the zig-zag road. This is 
the only entrance to the city from the sea. It would 
be no larger an undertaking for us to bring the Baal­
bec Stone to our shores than it was for the ancients to 
bring these Cyclopean columns from Karnac to Baal· 
bec. 

From carvings found upon monuments and walls, it 
is inferred that the ancient Greeks and Romans han­
dled these huge stones by animal power oniy. I f  elec­
tricity or steam had formed any part of their me­
chanical knowledge it  is reasonable to infer that some 
record of it would now be found in the numerous pic­
tures graven upon their stones. But such is not the 
case. The legacy they have left us shows that they 
utilized the inclined plane and pulleys. One of the 
largest stones used in construction during the Baalbec 
building boom m easures 64 feet in length, diameter 
and height being about 14 by 1 5 .  This stone lies at a 
height of about 25 feet above the present ground level, 
and it is quite generally conceded that these hewn 
rocks, about the same size as a Pullman palace car 
( to use Mr. Williams's simile ) were put in position 
by building earthworks in the form of long inclined 
planes reaching to the elevation desired, the rock being 
pulled up the inclined plane on rollers by means of 
cables operated on pulleys, and drawn by, animal power. 
S ubsequently the earth-works were removed. It is no­
ticeable that these pictures always sl ,ow a vast number 
of  men operating at one time. 

The city has passed under the rule of Persians, 
Greeks, and Romans. I t  has been plundered by Arabs, 
sacked by Tartars, dismantled by Saracens, Persi ans, 
and modern tourists. It  is quite probable that earth­
quakes and Christians h ave wrought more ruin here 
than all the other " vandals .  Baal ( or Apollo, as we 
know him ) was worshiped in the T emple of the Sun. 
The six Corinthian columns, like grim sentinels guard­
ing the unequaled b eauties of the Belma Valley, form 
one of the most imposing relics of the world. 

Syracuse, N. Y. EDWARD H.  DANN. 

An English G o)f'- Ball Decision. 

The decision was recently delivered in the Chancery 
Divi sion of  the British Law Courts in the action 
brought by the Haskell Golf  Ball Company, of the 
united S tates, against an English firm for an injunc­
tion to restrain the latter from infringing the Haskell 
patents in the manufacture of golf balls. The feature 
of  the Haskell ball is  its composite nature, compriS­
ing a kernel, a core, ana'"· all:,�over. The core is  of a 
highly elastic material, such as rubber thread wound 
under high tension, which gives the ball a remarkably 
high degree of elasticity coupled with high rigidity 
and resistance, while the cover itself is non-elastic, 
tough, hard, and light. The effect of  this combination 
is that the ball has special driving qualities. The de­
fendant firm had placed three types of balls upon the 
market similarly built. Hence the action. The de­
fendant firm, however, pleaded want of novelty in the 

, - 'HaskeIl ball and anticipation of the patent: . The case 
was decided on the point of novelty. The defendants 
produced evidence to  show that winding rubber-thread 
balls were made and sold twenty-five to thirty-five 
years ago, whereas the Haskell baIl was not patente'1i 
un til 1898 .  Two other inventors had produced wound­
rubber thread balls, but had not taken the trouble t o  
patent their inventions, a n d  although it was n o t  shown 
which of these two inventions was produced first, the 
judge held that one of  the two was the actual inventor, 
and therefore the Haskell ball was not novel. Judg­
ment was therefore found against them, and their 
patent rendered invalid. ,\ '  

. . , . 
In the irrigated sections of t1:11s country, the land­

owners l iving along one strea'rn: 'ftre more or less de­
pfmdent on each other for their respective suppli,t\):\ of 
wat(Jl';'� , One person diSP

, 
osed to )�ppropriate moi·l), thl.\l1 

his e can readily do so by �:verting an;d \16Jdirig" 
,tll.e er, to the de�riment

, 
of � fanIJs s�at�; fa�':;'" tl�er dQ�n the stream. This, ,�·, ·the C�,\ls�i;;� ll»ending 

di��utes, and all of th� Sta� ., " �nfl vVoo�;ave la'Ys 
Igned to overeo,me' It. ��, .ftw and novEll gate at­

�gel!;ent has ,\ �een t;�!1tly lpatented ��r;reet this 
'

,

erger
, 
�,b, Y ,L. fl,', , '  heaJI, � t:€S

,

i4�t of tl'tali��tationed 
t,the RI�' Grl\nde atwn p'fDJect, wher.e repre-
nts the '  'ffi:\it�[l,� s government. This gate tegu-

lfilft,es the �o� , � r aL the heads of distributing 
c�als and. l;t� and is ' especially designed where 
th�' scarcity a:ri satisfactory distribution of water 
ca'Use 'trOUble a,fuong those concerned. The device 
consists of an iron gate stem, threaded, and two wheels 
.aJ.s.o , threaded " to ,.1lLthB stem._ .One" Qf _ the whfjj2!.s JI:l 
f0r the pu rpose oB 'raising and lowering the gate, ann 
to- the other wheel \i:j:attached a chain and, padlock, by 

139 
means of wh ich the second and smaller wheel is locked 
in any position on the stem, and this constitutes the 
locking device. This is fixed at a point which will 
give a landowner all the water he is entitled to, and 
will permit him to cut the flow off entirely or par­
tially if desirable, but he is unable to increase it to 
the point of  depriving his neighbors of their share. 

.... � . � . 
Engineering Notes. 

A new smoke-prevention device for boiler furnaces 
has been invented by Mr. J. S .  Pearson, of Glasgow. 
The system consists of  discharging a combination of 
steam, air, and producer gas into the furnace. The 
three elements are combined and discharged onto the 
fuel in the front of the furnace through nozzles fitted 
to short pipe connections. The resulting chemical 
action releases the hydrogen in the steam, and com­
bines the oxygen with the carbon in the fueL The de­
composition of the supplied gases is thus completed, 
and, by combining with the fuel gases and the resulting 
new gases thus produced, creates great heating power, 
emitting heavy smoke. The latter, however, decreases 
in volume toward the tubes, in which there are only 
flames, and is completely consumed before it reaches 
the chimney. The steam pressure does not vary with 
the stoking or cleaning of the furnace, and no ashes or 
clinkers are formed. The system can be applied t.o any 
type of boiler. 

Utilization of  Combustible for Freight Trains in Ger­
many.-The Organ fiir die Fortschritte des Eisenbahn­
wesens reviews the modifications desirable in the meth­
ods of traction for freight trains in Germany. The re­
a uction in the loads since 1 8 9 5  has increased the ex­
pense about 28 per cent. The average number of axles 
per train has, during the same period, been reduced 
from 70 to 67. The expense of personnel has increased. 
It is true but irrational that while the loads have been 
diminished, the power of the locomotives has been in­
creased.  The construction of heavy freight engines 
capable of c.onsiderable effort is regarded as an error. 
It  is more a dvantageous to draw ordinary trains by 
engines of average power, utilizing the steam under the 
best conditions, and if necessary overdriving tempo­
rarily, when the amount of freight becomes abnormal, 
than to employ locomotives which in the majority of 
cases are too powerful. The economic remedy in the 
diminution of loads consists in the increase of speed, 
particularly on inclined grades, where the weight 
should be turned to profit. But for security the num­
ber of brakes should be multiplied, where there is not 
a continuous brake for the train, as in England. 

Preparation of Railway Cross-ties.-The Revue Gene­
rale des Chemins de Fer describes the preparation of 
cross-ties by the Compagnie de l 'Ouest by means of the 
injection of creosote. ""'orks for the purpose are estab­
lished at Surdon in the department of Orme, about 
the geographical center of the railway system. The 
yard occupies more than eight hectares. The ties, on 
arrival at the yard, are classifietl according to their 
comparative resistance to the penetration of creosote, 
and are piled up so as to dry by means of a free circu­
lation of air.  This requires from six months to a year, 
after which they are placed in hot-air driers for twenty­
four hours and afterward in large hermetically sealed 
injection cylinders, heated by steam worms, under a 
pressure of two kilogrammes, which allows of main­
taining a uniform temperature of 80 deg. C. for the 
creosote. A vacuum is produced in the cylinders, which 
are put in communication with the creosote vats. When 
filled with the l iquid, an inside pressure of seven kilo­
grammes is caused by means of pumps for thirty-five 
or forty-five minutes. The annual production at Sur­
don is 297,000 cross-ties, and 200,000 posts, stakes, and 
other pieces. 

The earliest recorded attempt at superheating was 
that reported in 1828 by Richard Trevithick, at the 
Birnie Downs Mine in Cornwall, on a condensing pump­
ing engine making eight strokes per minute, with a 
boiler pressure of 45 pounds, in which the cylinder� 
and steam pipes WeTe surrounded with brickwork and 
heated from <1-, fire burning on a grate underneath. The 
results were remarkable, for, while performing the 
same amour'lti' of work, 9 ,000 pounds of coal were used 
per twentY-f�ur" hours without the fire under the cylin­
der, against 6,000 pounds when it was in use, the coal 
for superhe'ating included. This experience led Trevi­
thick to ipe iIiV,el;j..tfon of his tubular boiler and super­
heater, which was patented in 1 832, and was a remark­
ably modern-looking arrangement, the boiler proper 
consisting of  vertical water tubes surrounding a circu­
lar grate ,and forming a vertical flue in which other 
tubes were placed, through which the steam, generated 
in the boilter, passed on its way to the engine. Owing, 
no doubt, to the difficulty in regulating the temperature 
of the steam obtained from such an apparatus, little 
seems to have been done in the matter during the next 
ten or fifteen years, although in 1 832 1 .  Howard. of  
Bermondsey, produced a superheater which obtained an 
economy of 30.,per cent, and aboul 1835 Dr. Haycroft. 
of GreenWich, advocated superheated steam and found 
experimentallY, about the,same saving. 



MEASURING THE MECHANICAL EQUIVALENT OF HEAT. 
BY THE ENGLfSH CORRESPONDENT OJII THE SCIENTIFIC AMERICAN. 

A new apparatus for measuring the mechanical 
equivalent of heat was recently described before the 
Physical Society of Great Britain. It is the invention 
of Prof. H. L. Callen dar, F.R. S.,  who devised the Cal­
len.dar electrical thermometers, and is manufactured 
by the Cambridge Instrument Company, of Cambridge, 
England. The apparatus comprises a cylindrical cal­
orimeter of thin brass, the axis of which is horizontal, 
and which contains a previously determined quantity 
of water. This calorimeter is rotated at a moderate 
speed either by hand or by means of a water or elec­
tric motor. From the ends of a silk belt slung over 
the cylinder unequal weights are suspended and ar­
ranged so as to make one and a half complete turns 
round the cylinder. A light spring balance is attached 
in order to insure stability of equilibrium and this 
acts in direct OPPOSition to the lighter weight. As 
this spring balance contributes only a small ( positive ) 
term to the effective difference of load at the two ends 
of the belt the small errors in its readings which focus 
are relatively unimportant. The extreme flexibility of 
the belt insures that to . a  very high degree of approxi­
mation the difference of load at two ends is  the true 
m easure of the friction. The weights are adjusted by 
trial to suit approximately the friction of the belt, the 
final adju'stment being effected automatically by the 
spring balance. A counter registers the number of 
turns which have been given to the calorimeter, while 
the rise of temperature is read by means of a bent 
mercurial or platinum thermometer, inserted through 
a central opening in th e  front end of the cylinder. The 
external loss of heat is either eliminated by Rumford's 
compensation method, or by carrying out two experi­
ments with different loads on the belt. The motion of 
the surface of the calorimeter eliminates the effect of 
drafts and convection currents, so that the loss o f  
heat is  m u c h  more regular than if t h e  surface were 
at rest. 

The stand of the apparatus may b e  screwed to the 
table or to a wooden board with heavy weights upon 
it. The silk b elt is wrapped round the calorimeter so 
as to encircle it one and a half times ; three-quarters 
of the circumference of the calorimeter is then over­
laid by the single part of the belt and a like amount 
by the double part of the belt. The single part of the 
belt is at the same side as the spring balance and 
thereto is attached the stem for carrying the 
lighter weights. By means of a leveling screw 
the axis of rotation of the calorimeter can be 
rendered approximately horizontal . When 
the apparatus is utilized for lecturing pur· 
poses, the calorimeter may be driven by 
means of a 14 -inch round leather b elt from a 
small water or electric motor. In order to 
obtain success in operation the revolving ve­
locity of the calorimeter should be from 60 to 
120 turns per minute. With 4 kilogrammes 
on the double side 'of the silk belt, the rise 
of temperature approximates 1 d eg. C. per 
100 revolutions. The simplest method in 
which to carry out an experiment 'is to deliver 
about 350 grammes of water at 10 deg. C. 
from the pipette into the calorimeter by 
means of the small rubber tube and brass 
nozzle which fits into a screw hole near the 
rim. The motor i s  tL3n set in motion at a 
suitable speed and readings of the tempera­
t u r e  t a k e n  
every 100 revo­
lutions. It is 
necessary t o  
o b s e r v e the 
mean tempera­
ture of the sur­
rounding a i r  
near the calor­
imeter during 
the e x  p e r i ­
ment, then s e­
lect from the 
observations a 
range of 500 
or 600 revolu­
t i o n  s during 
w h i c h  t h e  
mean tempera­
ture of the caL­
o r i m e t e r  
is  nearly the 
same as that 
of the air. The 
correction for 
external radia­
tion will then 
be practically 
negligible. 

After start­
ing the calori­
m e t e r  t h e  
weight on the HOW THE REXER RIFLE IS CARRIED, 
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spring balance side should be adjusted so that the 
4-kilogramme weight is raised clear of the stops and 
hel d  in floating equilibrium with the reading of the 
spring balance somewhere near the middle of its scale. 

After 100 or 200 revolutions the friction will become 

PROF. CALLENDAR'S APPARATUS FOR MEASURING THE 
MECHANICAL EQUIVALENT OF HEAT. 

practically constant. The silk belt must be kept clean 
or the friction will not be steady. The work is the 
product of the difference of the weights on the two 
sides, the heavy weight plus the spring balance read­
ing minus the light weight by the number of revolu­
tions and the circumference of the calorimeter, which 

HOW THE REXER RIFLE IS FIRED. 
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is measured with a thin steel tape. The heat gener­
ated is the product of the total thermal capacity of 
the calorimeter, and its contents by th e  observed rise 
of temperature. The latter must b e  corrected for er­
rors of the thermometer, and reduced to the scal e  of 
the air thermometer. 

The apparatus is very s imple both in its design and 
appliance and is of special value for demonstration 
and lecturing purposes. It is reliable i n  its operation 
because the friction is almost independent of the 
speed. The balance is automatic. Furthermore there 
is no change in thermal capacity o f  the calorimeter 
with change of speed or of load. No errors can occur, 
as there is no p ulley or bearing friction. Lastly the 
factors of the m echanical work expended are ascer­
tainable to a high degree of accuracy. 

• · e  . •  
THE REXER AUTOMATIC MACHINE-GUN. 

For a number of years we have been accustomed to 
consider that our modern rapid-fire and machine-guns 
were capable o f  little improvement, and that the weap­
ons o f  this branch of naval and military artillery 
would remain practically unchanged for some time. 
As regards the rapidity of flre this belief appears to be 
correct, for there are certain physical reasons, such as 
the heating of the gun barrel, which tend to keep the 
rate of discharge within certain limits. But great ad­
vances have r ecently been made i n  the simplification 
of the mechanism and the reduction of weight of ma­
chine-guns in a Danish invention, now known to the 
public as the Rexer automatic machine-gun. I t  is 

. claimed for this weapon that the fighting power of all 
branches o f  the army service w ill be greatly increased 
hy reason .of its lightness and portability, combined 
with i ts comparatively high rate of fire, while at the 
same time the transport requirements will be reduced. 
The gun has been adopted by the Danish government, 
and a number of others, including Japan, have reported 
favorably upon its performances. 

The Rexer machine-gun is really a shoulder-arm, 
and resembles a large rifle of the ordinary type. Its 
weight is about 17  Y2 pounds, and while this is consid­
erable in comparison with that of the common rifle, 
it is a vast decrease from the 60 pounds of other ma­
chine-guns. The operation of the weapon is very sim­
ple. The gunner lies flat on the ground with the stock 
pressed against his right shoulder. Two light legs, 
forming a support, are attached near the muzzle end 

of the outer casing and the special jOints with 
which these are provided permit the weapon 
to be trained into any position and to be ele­
vated or depressed within generous limits. 
When not in use the supports are folded back 
agaInst the barrel. The cartridges, contained 
in curved clip:; or magazines in batches of 
twenty-five, are fed into the top of the breech 
casing by th e  left hand of the gunner. A 
single pull of the trigger, and the twenty-five 
cartridges in one clip are discharged in less 
than two seconds. A rate of 300 shots a min· 
ute can be maintained with little trouble, and 
as the s upporting legs and a perforated casing 
surrounding the barrel proper obviate any 
handling of the same, the gunner is not 
troubled with the heating of the weapon. The 
position of the operator-flat on the ground­
affords the greatest protection with minimum 
"cover ; "  and this, together with the i!lp',ility 
of an enemy to distinguish the Rex", gun, 

even at short 
distances, from 
a n  ordinary 
rifle, gives this 
type of weapon 
a preponderat­
ing advantag-e 
over many oth­
er kinds of 
rapid-fire guns . 

F u n d a ­
mentallY t h e  
Rexflr gun de­
p e n d s  u p o n  
the s ame basic 
device as near­
ly all ( .her 
w e  a p 0 n s of 
this type, as 
the power for 
working t h e  
mechanism is 
obtained from 
the recoil.  The 
w eapon 
prises 
t i a l l y  

com­
essen­

t h e  

THE REXER RIFLE AND ITS FIELD EQUIPMENT OF AMMUNITIOY 

stock, the cas­
ing, and the 
trigger - plat e ,  
w h i c h  inclose 
t h e  b r e e c h  
mechanism, the 



rifled barrel, and a perforated barrel-casing or outer 
tube. The recoil drives the barrel with the breech 
and other moving parts some two inches backward 
within this outer tube, thus compressing a strong re­
coil spring which is inclosed within the front part of 
the stock. This, a fter the force of the recoil is s pent, 
expands and drives the barrel forward again into the 
firing position, th e  recoil and r eturn of the breech op­
erating a mechanism within the casing which ej ects 
the empty cartridge·case, inserts a new cartridge into 
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or embarrassing attention from the enemy. By reason 
o f  its lightness and portability, it is easily carried on 
the march by cavalry or infantry. 'rhis fact is dem­
onstrated by the illustrations, which show as well the 
ingenuity and practical Simplicity of the equipment. 

.. . . J • 
THE BUILDING OF A RAILWAY CAR. 

BY DAY ALLEN WILLEY. 

The passenger car as s een on the standard-gage 

American railroa.ds of to-day represents the progress of 

uriously appointed than even ten years ago. In fad, 
some of them are nearly equal to the ord inary Pullman 
car in upholstery, d ecoration, and conveniences. 

I t  has b een the aim of the builders, especially in re­
cent years, to d esign a car of a sufficiently strong frame­
work to prevent telescoping in collisions and other 
forms of accident, since the driving of one car through 
another has been one of the principal causes of great 
loss of life. The coaches of t,p-day can withstand far 
greater impact than even a few years ago, but this is 

Assembling Car Trucks. Fitting a Truck to a Freight Car. 

Fitting a Truck to a Completed Car Body, In the Paint Shop. 

Putting the Siding on a Skeleton Car Body and Hanging the Piping. Nailing on the Hardwood Finishing. 

the chamber, closes the breech, and fires the shot.  
Among other advantages claimed for the R exer ma­

chine-gun is its convertibility hy a simple process into 
a single-shot rifle, by which it b ecomes available for 
deliberate shot-by-shot fire like an ordinary rifle or 
carbine. }<'or the reasons given above, it is less liable 
to b e  put out of action than an y other machine-gun ,  
for its inconspicuous appearance will not attract undue 

THE BUILDING OF A RAILWAY CAR. 

over a half century which has been made in the con­
struction of this type of rolling stock . Experts have 
given the United States credit for building not only the 
strongest but most comfortable and convenient passen· 
gel' coaches in the world. Whether this tribute is de­
served or not, there is no question that the so-called 
day coaches in service on the principal systems are 
much more substantially constructed and more lux-

not strange when the plan of building them is studied. 
I n  most instances the car builder commences at the 
bottom and works upward . First, he lays down what 
might be called the backbone upon supports usualiy 
placed, for convenience, h igh enough to allow the trucks 
to be rUn under the car when completed. The back­
bone is generally composed of Georgia pine timbers 
extending the entire length of the body and 5 o� 6 by 8 



inches in thickness. As the average car body ranges 
from 50 to 70  feet in length. it is difficult to secure any 
other kind of wood in such sizes free from d efect. The 
t imbers are reinforced on their inner surface with steel 
plates totalling about an inch in thickness and of the 
width and length of the timber ; this gives about as 
great strength as if the beams were of hardwood. These 
sills, as they are termed, form the outside of the back­
bone and are connected by transverse beams of the 
same wood placed at frequent intervals and fastened 
to the sills with steel bolts. To give additional 
strength, however, bolsters are attached to the under 
side of the beams forming supports for the car when 
it rests upon the truck. In the center of each bolster, 
which is made of heavy casting, is a steel pin about 1 
foot in length and 2 inches in qi<l;m eter, which nts into 
an opening in the top of the tql�k and connects the two 
portions. 

In addition to the framework referred to, truss rods 
ran

'
ging from 1 ,  to 1 V2 inches in diameter extend the 

full length of the car, passing through the end sills .  
Under the center of the framework is placed a parti­
tion of timbers, under which the rods are stretched. 
This forms a sort of bridge, and allows the rOds to be 
tightened at the ends by the use of nuts and washers . 
Four are placed under each car and serve to distribute 
the weight more eqrtally, p'�eventing any bending at 
the center ; the trusses are further reinforced by 
short rods extending' across the car bottom at r egular 
intervals . 

With the foundation completed, the work of build­
ing the sides begins by setting the upright posts. Those 
at each corner are of steel, and they are so connected 
at  the top that the end of the car is really a steel 
arch. At the sides oak or ash posttl are used, and they 
are so reinforced 

Fig. 1 .  
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coach consists of two layers, of which one is usually 
poplar grooved and tongued and thoroughly s easoned 
so that it will fit tightly. With the siding put in 
place the door and window frames are set and the 
cornices placed in position. The roof skeleton is COY­
ered first with l ight wood, on which is  fastened either 
tin or canvas. 

With the completion of the roof the exterior of the 
car is ready for p ainting, and this is usually finished 
before the interior work i s  ended. Car builders be­
lieve in plenty of paint and varnish, and from ten to 
twelve coats are applied to the outside. As the first 
three or four coats are applied, each is thoroughly 
rubbed down with water and powdered pumice stone 
and another added. Recently compressed-air painting 
machines have been employed at some of the larger 
shops, the liquid being forced through nozzles and 
applied to the surface in jets, and this method has 
taken the place of the brush ; but the finishing coats 
of varnish must be applied by hand, while the lettering, 
of  course, is all done by special ists in this class 
of work. 

As soon as the sides and roof are on the car, work 
on the interior begins. The finishing woods are at­
tached directly to the skeleton timbers. Quartered 
oak, mahogany, yellow poplar, and cherry are fre­
quently used in one car. They are coated heavily 
with varnish to protect them from the action of dust 
and cinders. Following this the lavatory cabinets are 
ere'cted, and the heat registers, chandeliers, ventila­
tors, windows, shades, and seats are placed in pOSition. 
This completes the car with the exception of the tests 
and perhaps a few fini8hing touches. 

As already stated, the car body is usually mounted 
on a platform so that the trucks can be run under it 

gers. The majority are equipped not only with air 
brakes but hand brakes as well, as a double precaution 
in case of accident, 

The ,cost of building passenger coaches has increased, 
rather than diminished with the progress which has 
been made in their design o wing to the additional work 
which is required, also the many valuable woods which 
are utilized in their decoration and finish, as well as 
the upholstering. The standard day coaches in service 
on the larger systems of the United States seldom cost 
l ess than $6,000 and may range as  high as $7,500. 
They are heavy vehicles, weighing from 3 5  to 40 tons 
when ready for service. The majority can seat Sixty 
,passengers, but n early forty more can be crowded into 
the remaining space if ,necessary. One of the principal 
expenses attending the construction of these cars is the 
steam heating, l ighting, and · sanitary equipment. 
These features alone represent an outlay of from $1,200 
to $1,500. 

.. . . . . 
AN APPARATUS FOR MEASURING THE EARTH'S SPEED 

OF ROTATION. 
BY on H. BEHLIN CORRESPONDENT. 

The classical pendulum experiment made by Fou­
cault has borne out the fact that the law of inertia 
is satisfied for a space devoid of rotation with respect 
to the fixed-star slry. 

Since this experim�nt is impaired by errors which 
render it possible to attain approximate results only, 
even if  the utmost car e  be taken, it seemed desirable 
to make further experiments. It  is true that Foucault 
himself endeavored to check his results with an ex­
periment on a gyroscopic device, but on account of 
their inaccuracy these tests failed to aid him. Prof. 
A ,  Fiippl, while engaged in a theoretical investigation 

o f t h e gyro­
scopic device de­
signed by Mr. O. 
Schlick for di­
m inishing t h e  
rolling m 0 v e -
ment of a ship, 
d e s  c r i b  e d in 
these columns, 
employed a sim­
i I a r improved 
apparatus f o r  
carrying out ex­
periments i n 
which Foucault 
could not attain 
precision. 

Fig. 2.  

and bolted to­
gether t h a t a 
strain on a n y  
part is shared 
to ' a great ex­
tent by the en­
tire skeleton of 
the car .  Every 
jOint is fastened 
with a bolt and 
a nut and practi­
cally no nails 
or spikes are 
used. This is 
true to a large 
extent of every 
part of the car, 
glue taking their 
places i n t h e 
lighter work. As 
s o o n a s  t h e  
rn a  i n uprights 
are in p I a c e , 
they are topped 
with heavy sills 
extending t h e  
l e n g t h  a n d  
breadth of the 
car and adding 
still further , .to 

AN APPARATUS FOR MEASURING THE RPEED OF ROTATION OF THE 'EARTH, 

A s  i s  w e l l  
known, the de­
flection of . the 
axis of a rotat­
ing top renders 
it possible to de­
termine t h e 
speed of rota­
t i o n o f  t h e  
earth, and any 
departure 0 b -
served between 
the figure thus 

the strength. The roof skeleton is built with the same and attached in a very: short space of time. While it 
degree of solidity. is under construction the truck makers are busy in 

The first operation in the interior work consists in the machine shop connecting the springs with the 
laying the fioors. The modern passenger coach has no truck frames and attaching the latter to the axles 
less than three, which are ,Tequired not only for an d wheels. The trucks are so nearly co.mpleted when 
strength, but also to inclose the steam and othe·r in- ready to be put under the car body that but very little;' 
dispensable pipes. The first floor, which is laid di- work with the :�rench and hammer is needed to make 
rectly over the framework, is merely intended to cover the coach ready for service. While a large number 
it, and is  composed of yellow pine planking fastened of the ordinary passenger coaches are equipped with 
d ir octIy across the car body. Upon this are placed four-wheeled trucks, recently the tendency has 

'
been to 

the pipes for steam, compressed air, water, and gas increase the number of wheels to six, following the 
( if the latter is used for illumination ) .  When the example of the Pullman car builders. The advantage 
plumbers and gas fitters have completed their work of the six-wheeled truck is to distribute the w eight 
the second floor is laid down to inclose the piping, or the car body over a larger area and gives it more 
but the strips are much narrower than those com- even motion when under way ; but one objection to the 
prising the lOWEr floor, and are laid diagonally from six-wheel truck is that it is far more expensive in 
s ide to side, in order to give strength. Upon them is proportion than the four-wheeler. The wheels prin-
lai d  the top floor, the planl{ing also being placed diag- cipally used at present are composed of cast centers 
onallY, out in such a manner as to cross that below fitted w ith steel tites. Entire castings of wheels . are 
it in the form of a letter X. It is partly due to this no longler favored and the era of the paper car wheel 
fact , that passenger cars offer so much resistance in has also about "passed. away for use on standard-gage 
collisions. The invention of the vestibule, however, :cailroads. 
has been another safeguard In this respect, especially It is interesting to p,ote that in constructing mod­
in the preveution of telescOlttpg, While,,,,@i3 . .  is well . "  " �rn freight cars where wood forms the framework 
known, it is one of the greatest conveniences which and outside, the method followed is very similar to 
h ave yet been invented to add t6 th'e - cOm-fort' df ' the ' that in passenger coach building. First the 'backbone 
traveler. If  a car is to be vestibuled, this addition is or bottom frame is built of  reinforced timbers of suf-
fastened to the platform while the interior work is in ficient size to bear the load which the car is intended 
progress. to carry when full. Upon the framework :is erected 

When the floorin'g is completed and the skeleton rof the wooden skeleton, but usually only a dl(Hlble floor 
the car body is fastened -tdgecher, the w{)'rk can be is laid instead of three, as the freight car carries so darried on very rapidly, fur while the carpenters are l ittle mechanical equipment compared with the pas-
in closing the sides ·and 'putting on the ' roof, the senget .coach. Of' coiJrse;' there is no interior finish, 
machinists can be e work'j'fig' ' underneath fltting the .with> the e'xception of a few coats of pai'nt,' but the 
body with the air ' and other tanl{s, as well as the sides and soof of the modern box car are built ' D,hout 
brake machinei'y. The siding , {)f the ordinary day as strongly' as if they were intended to carry vassen-

found and tlIa 
astronomical earth rotation would contradict the re­
sults of the Foucault experiment. Moreover, there 
was the possibility of d iscovering a special influence 
of the rotation of the earth in the course of a gyro­
scopic experiment. 

The apparatus 'deSigned by Prof. Ftippl, as show:n .in 
the accompanyin,g llhotographs, is a top ' consislihg . bf 
two cast-iron flywheels, 50 centimeters in external di­
ameter, each about 30 kilogrammes in weight and 
riveted to the other. These flywheels are mounted on 
the two ends of the shaft of an electric motor, having 
a speed of about 2,400 revolutions per ' mtn\lte. , The 
motor is suspended by three steel wires .. fr6.m ,tlliJ ce1i. 
ing of the room;, The whOlei; System can 'f:Il1li}.:efot� 
rotate only abo)1t" a ve,rticaf axig� '<ami- must oV€u;c.ome 
the resistance offiilred by ,l;he trifilar " suspensiori:' The 
motor is titted with two crossed plates; dipping into ' aiJ;l  
oil ves)i€l placed lfelow and serving to iCQEjCk the oscHla:­
tions. On the top of the motor two iridicators playii!:g 
over seitles may be seen. 

In order to determine the speed of the top at any 
given moment, the wires l eading , to the armature arS' 
loosened frOJ;ll the external conductors and short-cir-, . . , 
cuited by inserting thE) voltmeter, whereupon the elec-
tromotor wi,ll run, for a short time a,s a .  dynal;Uo and 
the -angular 'speed -of tht! arll1atU'tB ' caii- be ngured from 
the voltmeter reading. 

Experiments were carried out as follows : 
The motor was 'started, speeded up to the desired 

point, and 'l,ept at constant speed for a quarter of -an 
hour to half an h·ollr. Since the top at the beginning 
of this period sUll had It eertain precession velocity 
due to, starting, ' it wdu�:d osclHilte very slowly (once 
in aliont 3 01' 4 minnte's') ·a r61ifid the dead' center. In 
order to aseertain that ther� liad been' no outside dis­
turbance, the deflection of the indicator was read on 
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both sides every minute, the m ean value being 
p lotted as ordinates with respect to an axi s  o f  
abscissffi representing time. From t h i s  curve the 
position of equilibrium about which the oscillation 
occurs was ascertained. 

The a i r  current due to the rapidly rotating fly­
whe€l at first produced some disturbance of the 
oscillation phenomena. This was overcome by sur­
rounding the rotating parts with a casing ( se e  
:B'ig 2 ) . The top t h e n  began t o  perform quite 
regular precession oscillations, no departures be­
tween the astronomical earth rotation and that in­
ferred from these terrestrial motion phenomena 
being noted. The minimum speed available for 
these experiments was found to b e  1,500 revolutions 
per minute. 

The theory of the experiment, as given by Prof. 
F'oppl, in the Physikalische Zeitschrift ( No .  14, 
page 419, etc., 1904 ) ,  is simple enough, if the pre­
cession oscillation be at first left out of account. 
Let the moment of inertia of the rotating masses be 
denoted by 6, their constant regular speed by w, 
and the angular speed o f  the rotation of the earth 
( supposing that this agrees w ith the astronomical 
earth rotation ) with 1<. Let further cp be the geo· 
graphical latitude of the place of observation, 1/1 the 
angle formed by the equilibrium position o f  the 
rotating top with the east-west direction, a n d  M 
the moment of the couple transmitted from the 
suspension to the top frame in a horizontal plane. 
M should b e  equivalent to the vertical component 
o f  the speed of variation of the impulse of the top 
due to the rotation of the earth. The speed of 
variation of the impulse of the top will  be ' equal 
to the product of the impulse itself and the angular 
speed of the ro tation of the earth, being �onsidered 
as a vector. The following equation ic 
obtained : 

M = 6 w u cos cp cos 1/1. 
The moment of inertia is found by cal­

culation to be 6 = 26.7 cm. kg. sec' ; the 
geographical latitude was 48 deg. 8 min. 
20 sec., and M practically proportional to 
the torsion of the suspended system with 
respect to the zero position when the top 
was at rest, thus equivalent to c x, X 
being the angle of torsion, and c being 
2.12 cm. kg. 

'fhe observations of the defiection of 
the top due to the rotation of the earth 
were relative only to the two cases when 
the zero position of the top at rest is 
either in the meridian or at right angles 
to it. I n  the first case there should be 
no defiection of the top's axis due to the 
rotation, provided the astronomical earth 
rotation also governs terrestrial motion 
phenomena. This was indeed brought 
out by the experiment. 

When the top's axis at rest is perpen­
dicular to the meridian, the angle of 
torsion X t o  which the moment M is  
proportional will coincide with the above 
angle 1/1, the equation to b e  tested as­
suming the form : 

c 1/1 = 6 11) U cos cp cos 1/1. 
As an agreement within 2 per cent 

was found to exist between the angular 

speed of the rotation of the earth as 

derived from these terrestrial motion 

phenomena and the astronomical earth 

rotation, it seems l ikely 
that this agreement is as 
perfect as can b e  hoped. 
The experimenter hopes, 
however, to improve his 
apparatus and to ascertain 
whether some indications 
of possible departures are 
due to errors of observa­
tion. 

• • •  
A UNIQUE COLLECTION 

0]' RARE BIRDS. 
BY HANHY DlLLON JONES. 
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Two lnterestin!;l Specimens in the Bird Collection of the 
Academy Of Natural Sciences. On Left, Saddle­

Backed Stork ; on Right, j1'lamingo. 

A Rare Pelican. 
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nounced the collection of birds in the Academy of 
Sciences to be superior to that of any museum in 
Europe, and therefore the most perfect in existence. 
Prof. Witmer Stone, the famous authority on bird 
life, has about completed his work of cataloguing the 
collection in the possession o f  the Academy of 
Sciences, and about one-third of the specimens are 
now on exhibition in the museum o f  the institu­
tion. Two-thirds of the collection will remain in 
air-tight and l ight-tight cases, where they will  be 
at the disposal of any scientist seeking to add to 
his knowledge of ornithological subj ects. The rea' 
son these specimens will not be placed on public 
exhibition is that they are far too valuable to sub­
j ect to the deteriorating influence of light and air. 
It has been found that about forty or fifty years 
is the duration o f  the life o f  specimens placed in 
cases for public exhibition. Those on exhibition 
therefore will be specimens of which there are 
duplicates or those that can be replaced w ithout a 
great amount of trouble. The very rarest speci­
mens will  not be allowed to see the light of day 
unless the curator of the museum is asked to show 
them. 

Among the rare specimens is one of the great 
auk, and one of the eggs of that famous bird. The 
eggs are even rarer than the birds, for according 
to Prof. Stone there are only two in America, and 
a valuation of $500 to $ 600 is placed on them ty 
collectors. Another rare bir d  of which there is u 
specimen in the collection is the Labrador duell .  
This b i r d  is even more difficult t o  find than the 
great auk, for there are not more than forty-two 
specimens, according to Prof. Stone, in the world.  
The Sandwich Islands have been hunted over for 
rare birds,  and quite a number of specimens have 

been b rought to the Academy of species 
that will soon b e  ext inct because of the 
onslaughts on the forests of the islands 
and the consequent killing off of the 
birds of the district. One specimen in 
the possession of the Academy is abso­
lutely unique, Prof. Stone being unable 
to give it any name, so extremely rare 
is the species. I t  is a bird very similar 
in appearance to the common American 
warbler, but has distinctive features that 
place it in a class by itself. 

That exceedingly shy and scarce bird, 
the flamingo, is represented by some 
handsome specimens in the cases at Cle 
Academy. Once they were n ot particu­
larly rare in America, but now there is 
practically only one fiock of them, which 
is seen by venturesome explorers in the 
southern part of Florida. The specimens 
at the Academy were bagged in the 
Bahamas, where they ar e  still living in 
sufficient numbers to be found without 
a long search. The few persons who have 
tracked these great birds to their haunts 
have found that they build big nests in 
uniform rows along the ground. While 
the female bird is sitting on the nest, 
the stately male mounts guard by her 
side. The sight is a remarkable one 
when an entire flock is s een in this 
pose. 

Among the pel icans of the collection 
are some from Florida, where they are 
becoming daily more scarce because of 

the demand for their plum­
age for millinery purposes. 
S o  far have the b irds 
decreased in numbers, that 
the United States govern­
ment has taken a hand in 
the hunt, and has estab­
lished a pel ican island on 
the east coast of Florida, 
as a permanent reservation 
for the birds, where they 
can l ive free from fear of 
the hunter, and save them­
selves trom extinction be­
cause of the greed o f  the 
feather collector. At one 
time the pelican, with his 
huge bag beneath the beak 
in which he stored fish 
for the young, was to be 
seen as far north as San d y  
Hook. N o w  it is necessary 
to go to Florida to find 
him. But for the govern­
ment's thoughtfulness in 
setting apart an island for 
his use, the pelican would 
probably soon b e  extinct. 

The Academy of Sciences 
of philadelphia has alway s 
prided itself on possessing 
the most complete collec­
tion of birds in the world. 
Of late years Washington 
and New York have been 
struggling for supremacy 
i n  t h e  ornithological 
wor l d ,  and the Quaker 
City scientists have been 
quietly adding to their 
collection, in order to 
maintain the proud posi­
tion all otted to them as 
long ago as 1857 ,  when 
Dr. P L. Sclater pro. 

In the Center, a Roseate Spoon-bi ll of Tropical America ; to the Right. a Black-Necked Sti lt, the 
Longest-Legged Bird in the World for Its Size ; to the Left, the Abocet. 

A pheasant with · the 
most wonderful wing de­
velopment of any of the A UNIQUE COLLECTION OF RARE BIRDS. 
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species in the world is to be seen in the collection. It 
is known as the Argus pheasant o f  India, and is seen 
in one o f  the accompanying photographs with its 
magnificent plumage outspread. Like all other birds 
that nature has provided with fine feathers, this bird 
is being rapidly hunted to extinction. 

I n  all there are about 48,000 birds in the collection, 
which has been gathered from all parts of the world 
by various expeditions sent out by the Academy since 
as far back as 1812, when the first birds were obtained. 
Half a century or so ago a great effort was made to 
rJace the collection ahead o f  anything of its kind in 
the world. Dr. Thomas B .  Wilson, president of the 
Academy, authorized Dr. J.  E .  Gray, of the British 
Museum, to purchase specimens in hundred lots. It 
appeared best, however, to buy established collections 
that happened to be for sale from time to time, and 
the splen did collection o f  Victor Massena, Duc de 
Rivoli, was bought and transferred to this country. 
In th is collection were }2,500 rare speCimens. Smaller 
coll ections were bought from time to time, among 
them the Gould collection of Australian birds and the 
Boys Indian collection, the latter gathered by Capt. 
Boys of the British army dUring his several years' resi­
dence in India. 

Additions to the collection were made by the . Du 
Chaillu expeditions, sent out partly under the auspices 
of the Academy of Sciences, and the D'Oca collection 
from Mexico. 

• • • • 
Anresthesia With o l l t Chl o roCorm. 

BY DR. ADOLPHE VARTAZ. 
The French surgical society recently d iscussed the 

ever-important question of amesthesia. What is the 
best means of administering chloroform, the usual 
amesthetic, with the minimum danger to the patient 
and the maximum security for the surgeon ? Now and 
then accidents occur despite the most elaborate care. 
The patient loses color, his breath fails, his heart 
ceases to beat, and life is gone. Though he has in­
haled the vapor of only a few drops o f  the an!Esthetic, 
he cannot be roused from sudden and fatal syncope. 
I n  order to prevent these accidents, as far as possible, 
several surgeons have conceived the idea of regulating 
the amount of chloroform inhaled by m ixing it, in 
various definite proportions, with a known quantity 
of air. These are uncertain palliatives, and, as one 
of the surgeons remarked, the greater the elaboration 
of the apparatus employed, the greater is the danger 
of a lapse of attention of the assistant who administers 
the an!Esthetic. 

During this discussion the application o f  a new 
method was reported by MM. Terrier et Desjardins . 
Method is too strong a word ; it is simply the employ­
m ent of a vegetable alkaloid as an an!Esthetic, instead 
of chloroform or any of the ethers. The idea o f  this 
substitution i s  due to Dr.  Schneiderlin, of Baden. 
What led this surgeon to experiment with this sub­
stance ? I d o  not know, for the power to produce 
general an!Esthesia could not be inferred, a priori, 
from its known properties. 

Scopolamine, the alkaloid recommended by 
Dr. Schneiderlin, was extracted by Schmidt, of 
Marburg, from the Scopolia japonica, a p erennial 
herbaceous plant of tile natural order So lanacea:, 
popularly known as the Japanese belladonna. 
The first chemical analyses made by Langgaard, 
long ago, resulted in the isolation of an alkaloid, 
rotoine ( from roto, the J apa!lese name of the 
plant ) , which exhibited all the properties of the 
alkaloids of belladonna. Scopolamine, indeed, 
exerts a mydrias ic and a vaso-dilatory action 
( i . e. , it dilates the pupils and the blood vessels ) 
but it also possesses a narcotic power which in­
evitably produces a profound and dreamless 
sleep. Scopolamine has an inhibitory effect on 
the pneumogastric nerve, which is manifested 
by a retardation of resp iration, an acceleration 
of the action of the heart, and a narcotic influ­
ence on the brain. 

Schn eiderlin an i! his school made use of this 
hypnotic property to produce an!Esthesia. They 
employ a solution containing from a milligramme 
to a mill igramme and a quarter of scopolamine 
to the cubic centimeter of water, with which they 
make a first hypodermic i njection two hours, a 
s econd one hour, and a third one-half hour b efore 
th8 operation. To guard against accident, it is 
well to add to the solution , by w,ay of anti dote, 
a small quantity o f  hydrochlorate of morphine, 
say one centigramme to the cubic centimeter. 
Fifteen o r  tw enty minutes after th e  first injec-
tion, the patient feels an irresistible desire to 
sleep. He combats it  in vain, rubs his eyes , yawns, 
then succumbs, like a man exhausted by fatigue, and 
falls into a calm and natural sleep. After the secon d 
injection, his slumber becomes more profound, and his 
reflex irritability diminishes . I f  his name is called 
loudly he opens his eyes, but falls asleep again in­
stantly. After the third injection, the sleep becomes 
so deep and an!Esthesia so complete, that the surgeon 
is 'enabled to operate. It is a curious thing that, 
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profound though the patient's slumber appears, it is 
not so deep that he cannot be roused, as from natural 
sleep, by a loud shout or noise. But he makes no re­
sponse to pinching or pricking ; his s ensibility is gone, 
and an!Esthesia is complete. Hence the operation must 
be conducted in silence, and the patient moved no 
more than is absolutely necessary, to avoid rousing 
him from his torpor. The most interesting feature of 
the new method, however, is that the an!Esthesi a  per-

The Egret-A Bird Whose Tail Plumage is lUuch in 
Demand. 

s ists so long after the operation, that the patient is 
spared the painful awakening and the suffering due 
to the wound and the dressing of it. He sleeps on 
for several hours after the operation i s  finished. Some 
patients awake after five or six hours, take nourish­
ment, and fall asleep again for a longer or shorter 
time. On waking, they remember nothing of the op­
eration or the events that immediately preceded or 
followed it. This is, surely, long-lived and effective 
an!Esthesia. 

This method, yet unknown in France, has been 

The Argus Pheasant of India. 
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largely employed in Germany, where more than 1,500 
operations have already b e e n  performed u n d e r  its 
beneficent influence, Prof. Terrier and M. Desjardins 
have imported it. They have also modified it  by com­
bining the an!Esthesia of scopolamine with that of 
chloroform. I n  some cases they make only a single 
injection o f  scopolamine one or two hours before the 
operation, at which they use a small quantity of chloro­
form. Whatever the modification employed,  this 

method of producing an!Esthesia offers valuable advan­
tages, including the prolonged slumber, the perSistence 
o f  insensibility on waking, and great freedom from 
d anger, for as yet there is no record of a single fatal­
ity attributable to the an!Esthetic agent. Cocaine al­
lows us to dispense with chloroform in many operations 
but it is availabl e  only as a local an!Esthetic, whil� 
scopolamine puts the patient to sleep, and, according 
to the surgeons, who have used it, is l ess dangerous 
than chloroform. A great advance will be made, there­
fore, if this agent shall prove applicable to all surgical 
operations .-La Nature. 

• • • • 
South-ACrlcan Mining-Extent to 'V hich Com­

pressed Air i s  Used. 

I n  speaking o f  South African mines in general, it  is 
usual to refer to those in the JOhannesburg gol d  dis­
trict as typical o f  the entire country. 

In the use o f  compressed air for mining purposes,  
the practice in the Witwatersrand represents the high­
est development o f  air power to be found in any one 
mining district. The variety and number of com­
pressor plants in operation is probably unequaled else­
where. 

The diamond mines make little use of compressed 
air, since the diamond ground is comparatively soft 
and is drilled by hand j umpers ; not even a hammer is 
needed in the Kimberley mines. The coal mines in 
Natal have very recently adopted compressed air for 
coal cut,ting, but particulars cannot be given here . 
The Rhodesian gold mines have followed the Johan­
nesburg methods in this as well as other mining mat­
ters. 

I n  the Johannesburg district the use of air drills 
was necessary from the first, as the hard "banket" 
gol d ore cannot be economically developed by hand 
d rilling alone. Owing to the low grade of the ore, th e 
m ines can only be successfully worked when large 
blocks o f  ground are developed. This condition led to 
the use o f  comparatively large compressors from the 
start, and the usual development through the small 
semi-portable, or straight-line, compressors did not 
take place, as is usual in a new mining district. 

The early compressors were co mparatively small and 
were extremely inefficient ; they were usually of the 
duplex type, having slide valve steam cylinders, and 
plain poppet-valve air ends. The discovery of coal 
within 5 0  miles o f  the gold mine made the fuel prob­
lem an easy one to solve. I t  is a curious fact that it 
was more important to be economical of wate'r than 
of fuel and for this reason even the earliest plants 
were run condensing. Coal was close at hand and 
could be bought, but if the lim ited water supply 
failed, operation became impossible. I t  is no fable 
that, even after Johannesburg had become a large and 
important town, water was so scarce that people used 
bottle d  soda water for their toilet as well as for d i­
l uting their " S cotch . "  

T h e  present water supply is sufficient o n l y  for the 
existing mines ; great additions are in develop­
ment to provide for the increased demand which 
will arise i n  the near future. The res ul t  o f  this 
condition was the interesting development of the 
most economical type of compressors, not be­
cause of the fuel saving, but because the scarcity 
of water made condensing engines necessary and 
the coal economy followed. The present prac­
tice airr,s at both steam and coal economy, and 
compound condensing Corliss engines with two­
stage air cylinders are the standard. The early 
boiler practice was not in keeping with the en­
gine plants, and many semi-portable boilers were 
used to drive compound condensing engines. The 
later practice i s  to install the most economical 
boilers regardless of cost ; many o f  them are of 
the "Lancashire" type so common in English and 
European plants, but almost unknown in this 
country.-Mines and Minerals. 

.. .  e ,  .. 
f\-Vhen American engineers commenced to build 

iron bridges, they paid l ittle attention to the then 
existing European models, but preferred to de­

velop their own systems independently, as they 

had done previously with wooden bridges, the 

first iron bridges being imitations of the Towne 

lattice, and the Howe and Pratt trusses. All the 

earl ier bridges w ere built principally of cast 

iron, wrought iron being used in t ension mem­

bers only. In the first iron viaduct built by the 

Baltimore & Ohio Railroad, in 1852,  all parts 

were of cast i ron, except the tie-rods. The 
wrought-iron tension members at that time usu­
ally cons isted o f  round bars with screw ends, or 

elongated links made of square bars . Later, these 

links developed into forged eye-bars, introduced by 

J.  H. Linville, M .  Am. Soc, C.  E., in 1861 .  These eye­

bars have since become one of the distinctive features 

in American bridge construction. Although flat eye" 

bars were used in Europe at an earlier period , in 

chains of suspension bridges and in some types of 

trusses, they did not find favor there, and were soon 

discarded for structures with riveted connections. 



AN IMPROVED FOUNTAIN PEN. 
Pictured in the accompanying engraving is an im­

proved fountain pen invented by Mr. Thomas P. Am­
brose, of 638 Walnut Street, Cincinnati, Ohio. The 
improvement lies principally in the provision of means 
for quickly and efficiently filling the p en with ink. 

l 
AN IMPROVED FOUNTAIN 

PEN. 

The pen comprises the 
usual barrel or casing 
into which the point sec­
tion is threaded. The 
ink, however, is not con­
tained directly in the 
barrel, but in a rubber 
tube or reservoir which 
fits into the casing. A 
water-tight connection is 
made between the rubber 
tube and the point sec­
tion. Coiled around the 
tube is a spring which 
bears against a plunger 
a t  the upper end of the 
barrel. The stem of the 
plunger passes through a 
perforation at the end of 
the barrel, and termi­
nates in a button, as 
shown. In operation the 
plunger is depressed, com­
pressing the rubber tube. 
The pen point is then 
dipped into an ink-well 
and the button released. 
The plunger will be 
raised to the dotted posi­
tion shown, by the coiled 
spring, and the rubber 
tube drawn up with the 
spring will be expanded. 

The ink will then flow up into the tube owing to the 
atmospheric pressure on the ink in the ink-well. When 
using the pen the ink will readily flow from the tube 
to the pen point, and in case of an obstruction it can 
be forced through the pen by the application of a 
slight pressure upon the button, While fountains with 
compressible reservoirs have been made before, this 
invention presents the advantage of providing for the 

more ready expansion of the reservoir to draw the 
i nk into it and it also provides against the collapse of 
the reservoir to force ink from the pen faster than 
would be desired in writing. The plunger is separable 
from the spring and reservoir, and can be entirely re­
moved from the casing, as is also true of the reservoir 
itself. The parts are thus readily accessible for clean-
ing. 

. � . . . 

AN IMPROVED WAITER'S TRAY. 
We have become so accustomed to the busy waiter 

darting through the crowded restaurant with his huge 
pile of dishes poised precariously over the heads of 
the diners, that we forget how crude a system of trans­
portation this is. Even when a tray is used to carry 
the dishes the conditions are not much better, because 
the tray, to be properly handled, requires the use of 
both hands or else it is not even as safe as a pile of 
dishes carried directly on the arm. A recent inven­
tion, however, provides an improved tray which may 
be safely carried in one hand. Furthermore, the tray 
is formed with several shelves, so that a large num­
ber of dishes may be carried at a single load. The 

AN IMPROVED WAITER'S TRAY. 
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form of the improved tray is shown in the accompany­
ing engraving. It will be observed that the main 
body of the tray consists of a drum. The circumferen­
tial wall is cut away at the forward side to permit of 
placing articles within the drum, and a transverse 
wall at the rear prevents the dishes from being shoved 
too far back into it. A rod rigidly attached to the 
upper wall of the drum is provided at the top with a 
transverse head-piece, forming a T-shaped handle. 
Resting on the beaded upper edge of the drum is a shelf 
consisting of a pan with a large central opening, to 
admit the rod, and a sleeve carried thereon. This 
sleeve is funnel-shaped and a t  the top it supports a 
second shelf. In use the waiter may bring in a large 
meal at a single load by placing the various dishes on 
the upper and lower shelves., Knives, forks, spoons, 
etc., may be carried in the drum. When the meal is 
finished, the plates could be placed within the drum 
and readily carried back to the kitchen. It will be 
observed that the center of gravity of the tray lies 
consi derably below the h andle, so that there will be no 
danger of upsetting the dishes. Mr. Ingram A . . Merri­
man, of 117 North Main Street, Bluffton Indiana is 
the inventor of this improved waiter's tr�y. 

' , 

. . . , "  
DRYING APPARATUS. 

In the accompanying engraving we illustrate an im­
proved drying apparatus recently invented by Mr. 
George Stiff, of 44 Lenox Avenue, Bridgeport, Conn. 
The apparatus is of the vacuum type and is so con­
structed that the material to be treated may be easily 
placed in it o r  removed therefrom. The drier com­
prises a double casing, between the spaced walls of 
which a steam chamber is formed. The inner casing, 
which is adapted to receive a number of pans or trays, 

A, is  closed by a steam-tight door at 1ihe front. These 

trays are mounted on wheels which travel on tracks, 

B, formed on the inner walls of the inher casing. Each 

tray is provided with a double bottom, forming a cham­

ber for the heating agent. This chamber is divided 

hy a longitudinal, central partition, 0, which, however, 

does not extend to the forward end o f  the tray, so that 

an opening is provided b etween the two chambers at 

t h e  forward end. Communicating with the double bot­

tom at the rear is a steam box, D, provided with an 
i nlet tube, E, which has a cone-shaped head designed 

to engage a correspondingly-shap ed inlet port, F, in 

the rear wall of the apparatus . The tube, E, is held 

yieldingly in its box by means of a coil spring. At 
th e opposite side of the tray is an exhaust box, G, 
identical in construction with the steam box. The 

tube leading from this box is adapted to engage an 

exhaust port, H, in the rear wall of the casing. It  

will be evident that there is an inlet port for each tray, 

and these ports lead out from a common chamber, I, 
supplied with steam from a valve-controlled pipe, J. 
The exhaust ports also open into a common chamber, 

K, from which communication i s  had with the steam 

chamber through a number of perforations, L. In use 

the material to be treated is placed on th e t rays, which 

are then rolled into the inner chamber. The door is 

now closed against the trays, pushing them into place 

s o  that the cone-headed inlet and exhaust tubes are 

seated firmly against their respective ports, making 

complete steam connection. Then the steam is turned 

on and it circulates from each steam box thr ough the 

double bottom of the tray, around the for ward end 

of the central partition, 0, to the exhaust box and 

thence the steam passes through the exhaus t chamber, 

K, to the steam chamber. The water of condensation 

from the steam flows out through pipe, M. 'fhe vacuum 

in the apparatus is produced by a 

pump, which is connected with the 
inner chamber

' 
by a p ipe, N. We 

are informed that the drying process 
is completed in much less time than 
is taken by many of the other types 
of vacuum driers and the tempera­
ture never eXl'eeds 140 deg. F., there· 
by saving the destruction of material 
under operation, as is experienced, 
for insta!lce, in drying tannic acid, 
dyewood extracts, rubber, and other 
substances. 

• • •  
A new and interesting process 

which should prove of great value to 
decorative metal workers has been 
discovered by Mr. S. Cowper· Coles, of 
London. The method consi sts of fus· 
ing one metal into another in a 
temperature below the melting point 
of any of the metals used. By this 
means some novel effects can be pro· 
duced similar in appearance to fine 
damascened work, o r, in larger 
pieces, bold designs in vari·colored 
metals, such as zinc inlay on steel 
that has b,een blued to p rotect it 
against rust ; or zinc on copper that 
by the metal fumes has been given 
the color of gold bronze. Any shades 

145 
of color from silver·white to red copper may be 
obtained, according to the metals used, the preliminary 
treatment, and the varying length of stoving. 

. . , . 
NEW ROTARY VALVE FOR STEAM ENGINES. 

A new rotary valve for steam engines has r�cently 
been invented, which is d esigned to relieve the valve 
seat of boiler pressure, and to keep the balance of the 
valve without regard to the pressure in the boiler. 
The manner in which this result is obtained will be 
readily comprehended by reference to the accompany­
ing engraving, which illustrates a section through a 
steam engine equipped with the improved valve. The 
cylinder is shown at A, and B is the port admitting 
steam from the boiler into the combined valve and 
steam chest, O. The bottom of the steam chest or valve, 
as illustrated in Fig. 2, is formed with a central open­
ing communicating with the steam supply port, B, and 
is also provided with two radial openings, K and L, be· 

NEW ROTARY VALVE FOR STEAM ENGINES. 

tween which is a cut-away port, D. The valve seat, 
which is shown in Fig. 3, is similarly formed with 
radial ports, the port, K, communicating with one end 
of th e cyl inder, and port, L, with the other, while be· 
tween them is the exhaust port, E. The bottom of 
the valve is formed with a flange which projects into 
an annular balanCing chamber, H, formed by a cylindri­
cal casing bolted to the valve seat. Communication 
between the interior o f  the valve and this chamber is 
had through the port shown. A steam·tight joint is 
made between this casing and the valve. The valve 
is mounted to rock in the casing " and is held under 
pressure by a screw in the spring·pressed spider, F. 
The link which connects the valve w ith the rocker is 
shown at G. In operation the cut-away port, D, alter· 
nately connects the ports K and L with the exhaust 
port, E. The flange at the bottom of the valve ex­
tends into the balancing chamber to an extent suf· 
ficient to balance the excess of outward pressure due 
to the ports cut in the bottom of the valve, so that 
the valve is held down properly on its seat. It will be 
understood, of course, that the valve seat must be 
fitted to a ground joint in order to secure the desired 
action and that if the area of the flange be equal to 
the area of the ported openings a perfect balance will 
be secured at all times. Mr. John Cruikshank, of 

Yorktown, Pa. ,  is the inventor of this improved rotary 

v alve. 

DRYING APPARATUS. 



RECENTLY PATENTED INVENTIONS. 
Ef eetrical Devices. 

RAILWAY-S I GNAh - W. B. SMa'H, Red­
lands, Cal .  This i n vention refers particularly 
to imp rovemen t s  in signals  p l aced on the cabin 
or rear car of a train, the, object being t o  pro­
vide a signal of novel form and automatically 
actuated to show app roximately the speed at 
which the train i s  moving, so that the engi­
neer on a following train may see whether the 
preceding train i s  moving fast, medium, or 
slow and regula"te the speed of the following 
train accordingly, thus avoiding accidents. 

CUT-OUT.-C. W. SN YDEH, Hudson, N. Y. 
'1"he obj ect of the invention is to provide 
means for automatically breaking the circuit 
through the, l ight some time after an element 
of the cut-out has been manually operated, or, 
in other words, to permit the burning of a 
dim light for a predetermined time after turn­
ing the key to break the direct current from 
the main circuit through the filament. I t  re­
lates to improvements in cut-out l ights and 
othe r  electrical devices. 

or Interest to Farmers. 

STOCK-FJjJEDER.-.J. J. DOWELL, San Fran­
cisco,  Cal. Mr. Dowe l l ' s  invention relates to 
stock'fooders, his more particular object being 
to produce a feeder in which the supply of 
feed is to some extent under the control of 
the animals to be fed. The inventor finds that 
animals-such, for instance, as horses-when 
fed by either of certain devices of the feeder 
soon learn to man ipulate the agitators, so as 
to cont rol the supply of food at wil l .  

C OItN- S I L K I NG_ lIIA C II INE.-T,. S .  Ii'LECK­
� N wrl u N ,  Ea�ton, )ld. This Improved machine 
combines tbe two very important qualities of 
a movement of a screen-holder which e ffects 
the rapid passage of the corn through the 
screens and adaptation fOol' convenient and 
quick removal of the screens individually 
IV hile  the machine is in operation. Removing 
and reinsertion of a screen occupies hut a few 
moments. Parts of machine contacting wit h  
t h e  c o r n  are preferably galvanized so that 
1 hey can be easily kept sweet and clean. 

'l'Il R E S fI L\' G  AND STRA ""-CU'l"1'I NG MA­
C Il I J'\K-C. J . S}l1'I'H, Durham, Canada. '1'he 
conca ve i s  dispf'llSed with in tbiR threshing ma­
chine. rrhe c�'l indel' is  p rovided with diam­
etrically-opposing diagonally l ocated knives 
which act in conjunction with ledger-plates 
and feed-rollers behin d the plates and the 
cyl inder not on ly serves to thresh out the 
grain, bnt a l so to cut the straw i n  fine par­
tid"s. Means are provided for separating the 
chopped straw from the grain and for blowing 
the chopped stmw from the machine. One 
feed- roller automatic a l l y  moves to o r  fro from 
th,' other, according to thickness of the bed o r  
spl'pad of material ,  and m e ans provide for con­
trolling the sp' cr' of the feed-rollers.  The 
tepth never beat -nl'l) ugh more than two inches 
before the straw i s  cut off. "'hile  it  takes 
twelve to fifteen men to operate a l ong straw 
thresher, Mr. Smith's invention requires but 
seven. 

or General Interest. 

NUT-LOCK. - J. W. GRAE M]<J, Washington, 
D. C. The inven tion is an improvemen t in 
llu t-JoekR, and particularly in that class of 
nut-locks in which a pawl carr' it,d by the nut 
eng'agfls with an abutment. '11he invention 
lllay be app lied to right or left-hand nuts, the 
c hange necessitating merely a reversal of the 
pawl. 

(tA.'rE-I-I I NU:m.--H. l\IEINECKE, 'romah, 'Vis. 
I n  thiB case the invention is an improvement 
in hinges fol' gates and similar heavy objects 
wherein the weight of the gate or the like 
exel·ts a heavy strain upon the hinge ; and 
ono of the objects of the present invention i s  
to p r(,vide a novel construction whereby the 
weight of the gate w i 1 !  operate to tighten the 
hinge in place.  

AHT 01<' }IAK I )lG PR RFORATRD l'A l'I-;J{. 
-F'. J .  :\fo'l'z, New YOl'k, N.  Y. This i s  a ne,v 
method partie u l a rly i ntended to produce the 
p (-' l'fol'ated sheets used in musical instruments, 
but it  is nseful i n  other connec t i ons.  IIe r p ­
t o f o r e  perforations have been made by cutting 
01' punching them in !lapel', ,vhieb in,olYes a 
loss of paper, an extra expenditure of time 
and labor, and a lRo materially weakens the 
sheets.  �rlle inventor comprehends forming 
openings in the paper stock while the same is 
yet in pulp-l ike form, and subsequently the 
stock thus oJ'ificed i s  converte d into paper, 
p l'odue ing the perforated sheet. 

C O :\, ygYER. -A. L. LA I:BNKWl'EIN, Ashland, 
I'a. This conv(�yer i s  snch as used for· load­
ing coa l .  iron ore, dirt, a n d  s:lnilar material .  
In practice these conveyers usually comprise 
endl e s s  e!1ains,  which are continuously driven 
and have buckets or blades attached t o  them 
for advancing thE' rIl:J terial .  The object is to 
produce a chain-link of simple construction for 
' - ' I ('h c onvey"" e specia l l y  adapted for attach-
Il,cnt to the bucket. 

' 

llAM.-J. L. IIOUI E H ,  Butte, }lont. The 
il n7(�n tion relates to m('tal dams, Rllch , as shown 
and (lescribed in the app l ication for' Letters 
Patent of the T;u ited States. formerly ,fi l ed by 
1\11'. Holmes.  'rhe present obj ect i s  to provide 
a dam for rivers and other waterways t o  per­
mit of uti l izing damllled,l1p water for nse in 
power p l ants, for i�'riga.tion, and other pur­
poses,  the dam be ing U I'I'tulged to p revent 01' 
l' p t U l'd the corrosive action of wah�r and a i l' 
on the meluTw6rlC Qf- -tlie--- dam, to properly 
brace the darn and hold it against tippIng 
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l over in an upstream direction when water is 
withdrawn, and to protect it against ice, logs, 
and other floating matter. 

COr\CEN TERING COUPLING DEVICE 
I<'OR PIPE OR C A S I N G  SECTIONS.-J. W. 

HAY S ,  Woodsfield, Ohio. '1'he invention has 
reference to means for can centering tubular 
members when coupling together adjacent ends 
thereof ; and one of the principal objects i s  to 
overcome many former disad,vantages an d ob­
jections and to provide means whereby the ad­
jacent ends of p ipe-sections t o  be coupJef't 
together may be concentered with relation to 
each other, the reby enabling the two sections 
of pipe to be quickly j o ined together for use 
for various purposes. 

FURNAC E  FOR TREATING SHEET IRON 
AND STEEL.-H. H .  GOODSELL, Leechburg, 
Pa. The present i nvention has reference . to 
furnaGes for treating sheet iron and stee l ,  but 
more particularly to an improved type of fur­
nace which may be used advantageously in 
connection with the process desc ribed in a n  a l ­
l o w e d  application formerly fi led by :\11'. Good­
sell.  In this improvement the process is an 
annealing as well as an oxidizing process. 

MFJ.TAL,LOPIIONK-B'. R. GOOLMAK, Bing­
hamton, N. Y. One purpose of the inventor 
i s  to provide an instrument in which the 
sound-producing devices consist of metal scale­
bars operated ,upon by hammers and to so 
construct it that the hammers will be pneu­
matically control led and the pneumatic devic es 
brought into action by connection with a suit­
ahle electric motor and to provide means for 
automatically starting the motor when a coin 
is dropped, and automatically stopping the in­
strument when the end of a piece of music or 
i ts repeat i s  reached. 

Machines and Mechanical Device .... 

RI)lDING-MACHINE FOR WAY-B I LLS , 
ETC.-C. 1<'. McBEE, Athens, Ohio. More es­
pecially this invention has reference to ma­
chines for binding together in book form any 
desired number of paper o r  other sheets, a s  
way-b i l l s, checks, o r  the l i k e ,  and one o f  the 
principal objects thereof i s  to overcome dis­
advantages and objections common to many 
other machines devised for similar purposes. 
The machine may be made of any desired size, 
and tbe height of the pile o r  stacks of sheets 
to be bound together may be varied within 
the l imits thereof. A leading eastern rai l road 
company is now using the machine at some 
of its stations. 

Prime Movers and Their Accessories. 

SPARK-T I M I N G  DEYICE.-G. A. ELSASSER, 

.TR.,  and P. M. ELSASSER, Phi ladelphia, Pa. 
The invention pertains. to a device for timing 
the electric igniting spark in gas-engines and 
the like. '1'he objec t s  are to secure in devices 
of this character simplicity of operation and 
construction, accuracy in timing, accurate and 
simple

' 
adjustment, small cost of p roduction, 

compa ctness, wide range of speeds, and ready 
adaptability for a l l  kinds of gas, gasoline, and 
all other explosion engines employing the elec­
tric j u mp-spark for the ignition of gas. 

FEI�D-WATER IIEATER.-B. E. EASTBURK 

and 1<'. L. T'APIA , Montgomery, Ala. The in­
vention consists in a IDeans for introducing 
boiler-steam into the feed-water between the 
injector or other means for forc ing the feed­
water and point of entry of the feed-water 
into the boiler. This means consists of a pipe 
leading from the steam-dome to a fitting inter­
posed in the feed-water pipe, and having a 
valve-controlled connection for the pipe from 
the steam-dome, so that upon opening the 
valve of said connection steam is admitted 
from the dome into the feed-water,  serving to 
raise temperature thereof, and to accelerate its 
movement into the boiler. 

THRO'l''1'LE-V ALVE .-H .  M. _ LO],TO�, At­
lanta, Ga. The invention has for an object 
the provision of a construction whereby a por­
tion of the fed steam o r  other power fiuid 
may be admitted to a desired point in advance 
of the passage of the main supply of such 
power fiuid t o  i t s  point of operation. An ad­
vantage i s ,  that by graduating the amount of 
steam passing ,through V-shaped ports the 
main-valve seats :are not cut by what is known 
as "wire-drawn steam," a s  i s  the case where 
an ordinary disk valve i s  used to regulate the 
alllount of steam fed. 

O I L-CONDUC'l'OR.-J. C. JONES , Tucumcari , 
New Mex. '1'hi s  improvement pertains to feed 
devices for oil-conveying tubes, and the object 
is  to p r ovide a device that w i l l  insure an even 
and steady flow of oil through a pipe leading 
from a lubricator to a chamber subject to a 
variation in pressure-such, for instance, a s  
the steam-chest o f  a locomotive o r  engine i n  
w h i c h  t h e  changes of pressure a r e  n o t  only 
f"equent and constant but often very great. 

HOTARY g)lGINE.-L. VAK D. S m"roN, 
West N e wton, Pa. �fr. Sutton's invention is 
an improvement particularly in,  that class of 
r-otary engines represented by his former 
patent, and in which cylinders- consisting of 
annular tubes are arranged close together at 
the i r  lower ends and diverge toward their 
npper ends, so that they a fford space between 
them for the operation of a carrier which 
co-operates with p i stons in the form of l ong 
clll'ved cylindrical bodies and oper-ating in tho 
cylinders. 

SLl Im-YA LYE I<'OR R'l'EA:\f-E N G I l\ ES.­

L. .J. 'V. II.  GIFFHOHN, dereaspd, Spotswood. 
N. J. ; E M ILY GWFHORN; '-Administratrix. The 
invention pertains to improvements in the 

slide-valve of steam-engines ; and the objects 
are to remove or counteract the well-known 
defects of the s lide-valve as i t  now exists -
namely, the unevenness of the valve and the 
valve·sea t resulting from wear--and thereby 
to prevent and l'emove the effects caused by i 
the unevenness, such as loss of steam , coal,  I L.,.d:6 ........ .,;;;����=�======:::==::.;.J 
or other fuel, machinery and money. The - 1..1 1. .. '\ ..L ,::, '.Lv lJUJ(..H.h�'pU!'l UJi:N T;S. 
slide-valve i s  self-regrinding. 

STEAI\1- B O I LER.-C. A. S'l'URM, Castle rock, 
Wash. I n  this patent the object of the inven­
tor i s  to provide a new and improved steam­
boiler whkh is simple and durable in constrnc­
tion, cheap to manufacture, and arranged to 
utilize the burning fuel to the ful lest advan­
tage and with a view to generate steam quickly 
and very economically. 

NOTE.--Copies of B_ny of th�se patents will 
be furnished by Munn & Co. for tell cents each. 
Please state the name of the patentee, title ot 
the Invention, and date of this paper. 

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-Yon 

will lind inquiries for certain classes of articles 
numbered in consecutive order. If you mann .. 
facture these !!,oods write us at once and we will 
send you the name and address of the party desir. 
ingthelnformation. in every ease it is neces­
sary to give the number of the inquiry. 

MUNN &: CO. 

M.anne Iron Works. Cbwa£o. Catalogue free. 

I n q u i ry N o .  ' l a t .-For m anufacturers of springs 
wound by a !;;ey and run for five or ten minutes. 

For hoisting engines. J. S. Mundy. Newark, N. J. 
Inqu iry No. 7'la2.-fi'or manufacturers of low 

pressure condensing engines of 4 to 10 h. p., suitable for 
driving a ventil ating fan In public school buiJdings. 

" U. S." Metal Polish. Indianapolis. Samples free. 

I nquiry N o .  " 153 .-For manufacturers of ma­
chine for cutting tu b butter into one pound prints. 

2d-hand machinery. \V alsh's Sons & Co. , Newark , N.J. 
I n q n iry No .. 7154.-]'or llWllufacturers of chain­

making machinery, SUitable for modern chain works. 
Perforated Metals. IIarrington & King Perforating 

Co., Chicago. 
I n q u i l'Y N o .  7 1 5a .-For manufacturers of colored 

marble for decorative purposes. 
Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St. , 

Chagrin li'alls. O. 

1."nquiry N o .  7 1 ti 6 .-}'or manufacturers of ma­
chIne for burnIng impressions on wood and leather. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . . Box 13. Montpelier, Vt. 

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

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

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

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

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

Scientific AmericE'.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9730)  E .  H. B .  asks : Can you tell 
me magnetic variation for North Dakota for 
this year and following three ci A. The mag­
netic declination for North Dakota i s  given in 
the tables published by the United States 
Geodetic and Coast Survey for 1902 as from 
10 deg. 32 min. E .  at Grand I<'orks to 1 6  deg. 
55 min. K on the Canada boundary in 1 0:1 deg. 
30 min. west longitude. 'l'here i s  a large 
difference between the eastern and western 
parts of the State. The rate of change for 
the State i s  4 min. deerease per annum. The 
tables to whicb we refer give the variation at 
many places in the State. As you do not g i ve 
your c ounty, we cannot give more definite in­
formation . If you are in Lamoure County, 
the variation was 12 deg. 24 min. in 1 90:J. 

( 9 731 ) G. J. B .  writes : In your 
Notes and Queries of April 1 ,  11.l0ti ( No. 1l5()4 ) ,  
you say that the curvation of the earth i s  S 
inches for one mile and 3:J for two m i les. 
This i s  right ( approximate l y )  when running 
an east-and-west level but ceases to be true 
when running north and south, or else the 
doctrine that the north-and-south axis of t h e  
e a r t h  i s  :2 6  miles shorter t h a n  t h e  e ast-and­
west axis must be false. It  i s  easily evident 
that if you run a level starting from a given 
point on the equator and running west through 
110 deg. of arc with 8 inches a l l owance for 

t o��.qU il' Y  No. 7157.-For manufacturers of small e a c h  mile a n d  shonld t h e n  start at  t h e  same 

Marketers of meritorious inventions and specialties 
place on the equator' and run north through 

throughout the world. Tatem Mfg. Co . . Buffalo, N. Y. 90 deg. of arc,  you wou l d  come out up in the 

I n qu iry No. 7 1 I)S. -For manufacturers of roller 
air at the north pole.  'I'his would be equally 

skates. . true if you run the same levels with equal 

I sell patents. To buy them on anything. or having 
fore and back sights. A true instrumental 

one to sell, write Chas. A. Scott, 719 Mutual Life Build- level is a series of short chords whose ends 
ing, Buflalo, N. Y. are equidistant from the c�nter of the earth, 

l n q ui r y  1"0. 1'1 59 .-For manufacturers of endless and paradoxical as it may seem, a true level 
canvas aprons. is a true circle.  It is  literal ly true that the 

'The celebrated " Horns by-Akroyd " Patent Safety Oil :Mississippi River runs up hill,  e l se its mouth 
Eng-ine is built by the De La V erl'n. Machine Company. could not be farther from the earth's center 

Foot of East 138th Street, New York. than the source. I t  i s  also true that no river 
I nq uiry N o. 7160.-For manufacturers of bakery of the same levels c ould exist in an east and 

machinery. west course, un less its SOlll'ee wa� under-
Gut strings for Lawn Tennis , M usical Instrum ents, ground and it should rise gradually to the 

and otber purposes made by P. F. Turner, 46th Street surface. The leve l s  of the Amazon IUver are 
and Packers Avenue, Chicago, Ill. most decidedly different from the Mississippi. 

Inquiry No. 7 1 61 .-For manufacturers of chain A. Definitions are the safeguards of a discus-
dish�rags. sian. rnleHs words are used in the same sense 

Sheet metal. any kind, cut, formed any shape. Die- by both sides to an argnment a diseussion I s  
m aking, wire forming, embOSSing, lettering', stam ping- not profitable. A n d  w h e n  you s t a t e  t h a t  "an 
pun ching. Metal Stamping Co. , Niagara �"alls, N. Y. east-and-west level i s  not the same as a 

Inqu i1"Y No. 7 162.-For manufactUrers of " Yale north-and-south leve l "  and that "the Misissippi 
Metal Polish." Hiver literally runs up hil l"  it  is evident that 

Manufacturers of patent articles , dies, metal stamp. the terms "leve l "  and "up hill" need definition. 
ing, screw machine work , hardware specialties, wood \Ve cannot agree to either expression in the 
fiber machinery and tools. Quadrig-a Manufacturing sense in which the dictionary requ ires us to Company, 18 South Canal Street. Chicago. use terms. If we define level, p r obably the 

W
I
a�

�,!'l'�b
e
Nl�'I

�: �i� .-Wanted, address of Sterling term up hill  will  take care of itself,  since it 

Absolute privacy for inventors and experimenting. 
A well -eqUipped pri vate laboratory can be rented on 
moderate terms from the Elect:::'ical Testing I ... abor· 
atories, 548 East 80th St . ,  New York. Write to-day. 

must be defined as departing from a level by 
rISIng above it. 'rhe Century Dictionary, 
which is usua l l y  considered as good authority, 
defines a level a s  "an imaginary surface every­

Inquiry �n, 7164 .-For manufacturprs of appa- where p e rpendicular to the plumb line, or line ���h�. for 'l'urkish, Hussiall, vapor, electric and spray of gravity, so that it might be the surface of 

W ANTED,-Tboroughly experienced practical ice ma­
ch ine-and Corliss engine salesman for concern in mid­
dle West. Stat e experience. age and saJary expected. 

Address Sal esman, Box 773 N. Y. 
Inqui .. y No. " 1 6 ;"i �-For manufacturers of ma­

chinery for making m u riatic or h ydrochloric acid. 

PATENTS ON DREDGES AND DREDGING MACHINERY 
FOR SALK-By reason of the death of Ral ph R. Os­
good , valuable patents . having a I(Jng term to run, are 
offered for sale. For terms commu nicate with 

The Al bany Trust Company, Executor, 
Albany, N. Y. 

a liquid at rest. Every such surface is ap­
proximately that of an oblate spheroid, as the 
sea l evel,  for example, is." rl'his seems very 
p l a in. We cannot think that anyone would 
maintain that the sea from the latitude of 
the source of the :\lississippi to that of its 
mouth is uphi l l ,  yet if the rive r  flows uphill  
surely the sea a l so fiows uphill ,  and a ship 
sails  uphi l l  i n  the northern hemisphere here, 
a s  it sai l s  south. A level is not a surface 
equidistant from the center of the earth, and 
is never defined a s  such. '1'hat w o u l d  not be 

I u q u i ry No. 7 1 66.-For manufacturers of flat. a level. "Yater would not lie upon snch a snr-
headed tacks. face, and a level run north and south does not 

I n qu i ry No. 716".-j,"""'or manufacturers of 
strings for musical instruments. steel differ from one run east and west. It is non-

I n q uiry No. 716S.-For manufacturers of gas­lIlal<ing machUles. 
Inquiry No • . 7 1 6 9 . -]10r m anufacturers of glass. 

Cll e'l lJ watches. Jewelry anr'! ('liufl p  phono!!rllphs ; also address of job�ers who supply matI order firms. 

Inq u i ry No. ' l 'O.-Wan ted , address of company 
sinking deep wells. 

Inqu i ry No. '.7't .-For manu facturers of sm all 
gears, suitable fur s m all clocks. 

I n q uiry No. 71 " � . -For m a nufacturers of electri­

���:r����(S�I:,ire h oops or bands for wooden paUs or 

I n q u iry N o .  7'1 '3.-Wanted, address of Hnv who 
are experimenting in new insulators or su bstitu:te for 
ru bber. 

I n q u i ry No.,  7' 1. 74. --For manufacturers of , pove!. �l�� and patented articles, such a s  shf'ar sharpeners. 

I n q u i ry N o. 7 1 7 :.i . -For manufacturers of differ­
ential pl yers . 

I n q u iry � o. 7 1 76 .-For manu facturers of ' dish. wa.hers tor ordinary household use. 

-sen se to say that a level  is -run differently in 
one direction from what - is done in another. 
The on ly difference i s  that centrifugal force 
acts to modify the level north and south, but 
t h e  liquid of a level,  the ship on the sea and 
the waters of the flowing rivers, all  are sen­
sible to the action o f  this force all the time 
and everywhere. A level is  the sUl;face of stil l  
water,  "and the water of a south-flowing river 
a t its source in the northern hemisphere is 
above- the level of its mouth, and the water of 
this  river flows down hil l  from its source to 
its mouth. 

(9732 ) W. C. W. asks : Are there at 
present any annunciators which bave one wire 
only running from the ]lush buttons to the 
indica to!' ? A .  ""e do n o t  8ee h o w  there can 
be any posRihle way to wire for severa l pushes 
on an annunciator so as to ring from several 
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pfue¥":j)y«"", single I l ine wire, as shown In y o u r  I 

sketch.  'There is lJ one on the market at p r e sent 
which ring in tltls way. One wIre must be 
carried entirely .1round the circuit, and a wire 

must also go from each push to the annun­
ciator. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
August 8, 1 905 

A N D  e A C H  B B A I U N G  T H A T  D A T e  

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

Adding machine ribbon-feeding mechanism, 
C. Wales . . . . .  < • • • • • • • •  < • • • • • • • •  < 0 «  • •  796, 617 

Adjustable pipe, I .  G .  Bergenstrole . . . . . . .  796,408 
Advertiiling device, R. O. Scbeel . . . . . . . . . .  796, 937 

U St " Foot and ar Power 
, Screw Cutting 

Lathes 

�\�� �,.IttJ.\M ®fM@�ftlL� 
Toledo · . Ohio,USA 17J, 1 2 6  Vu lcan Place 

e VUlcan Iron WorKS co. 
Aerator and cooler, liquid, W. E. Bailey . .  796, 407 
Amusement wheels, swinging seats for use Lowest .. ROUD .. d Trip Rates to Paciflc (; oast 

In, W. E .  Sullivan . . . . .  0 <  • • • • • • • • • • • •  796, 772 POInts VIa The l'i ick el l'late Road. 
Apron belt, J:l . M . Blake . . . . . . . . . . . . . . . . . .  796, 695 $69.50 :r:sutfalo to Portland,. Seattle or 'I'aco m a  and re-
Automob!le all' pump, S.  N.  Rapp . . . . . . . .  796,449 tum, dail� until September 29. Tickets may be routed 
AutomobIle battery holder, F. Jackson . . . •  796, 517 1 th rquJ!h California at slhrhtly higher rate. . 
Bag, T. Manahan . . . . • . . • . . . . . . . . .. . . . . . . .  796, 744 ' $70.50 Bulfa l o  t.o San Francisco or Los Adgeles and 
Bailing press, F.  Phelps . . . . . . . . . . . . . . . . .  796, 860 ' return . Dally Angust 6th to 14th inclusive. 
Barbers' chairs, attachment to the bead !l oFor particulars, write A. W. ECCLESTONE, D. P. A .  

rests of, W .  Lupton . . . . . . . • . . . . . . . . . .  796, 521 ;.,;; Broadway, N ew Y ork City. 

Base making machine, A. Swan . . . . . . . . . . .  796,470 
Bath robe, electric, IlJ. B .  Rafner . • . • . . . .  796,533 
Bearmg, Q. Mt Feist . . . . . . . . . . . . . . . • • . . . .  796, 829 
Bearing, ball, C.  A. H irth . . . . . . • . . . . • . . . •  796, 649 
Bearing, ball, E. Sachs . • . . . . . . • • . • . • • • • •  796, 871 
Bearing cage, ball, C. A. Hirth . • . . . . • . • . .  796, 648 
Bearing wheel, J. N. Sanchez . . . . . . . . . . . . .  796,456 
Bed attachment, C .  M .  Brennan . • . . • . . • . . .  796, 494 
Bed couch, J. J.  Braznell . . . . . . . . . • . . . . . .  796,493 
Bed, metal, F.  N .  Palmer . . . . . . . . . . . . . . . .  796, 671 
Beds and mattresses, cover for box spring, ' 

C. A. Hermann . . . . . . . . . . . . . . . . . . . . . .  796, 722 
Bedstead, invalid, J. C. Anderson . . . . . . . . .  796 , 791 
Bevel, rafter and polygon, F. Quisenberry . 796, 863 
Binder frame, W. J. Watters . . . . . .  796, 546, 796, 547 
Binder, temporary, phillips & Dunlop . . . . •  796,759 
Boiler. See, Water tube boiler. 
Book assembling machine, Borton & Kaess-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 653 
Boom sheet buffer, C. A. Marr . . . . . . . • . . . .  796,746 
Boring tool operating attachment, R.  R. 

Hill . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  , (196, 911 
Bottle, non-refillable, R. Bernstein . . . . . . . . 796,796 
Bottle stopper, G .  Kirkegaard . . . . . . . . . . • •  796,734 
Brake beam, H .  W. Frost . . . . . . . . . . . . . . . . .  796, 714 
Brake shoe, W .  P. Taylor . . . . . . . . . . . . . . . •  796,946 
Brick and the resulting product, treating 

siloxicon to produce therefrom refrac-
tory articles, such as,  B. Seaboldt . • • •  796,459 

Brick press, F. Scbwerdtfeger . . . . . . . • • • • •  796,939 
Brush , A .  H. Wol,cott . . . . . . . . . . . . • • • • . • • •  796,785 
Brush cleaner, I.  Gruner . . . . . . . . . . . . . . . . •  - . 796, 418 
Buffing wheels, device for feeding cleaning 

or polishing material to, J. H. Gray • •  796, 841 
Building construction, J. Bablczky . • . . . • •  796, 954 
Burial apparatus, S .  W .  Hoag . . . . . . . . . . . •  796,577 
Butter, etc. , machine for stamping, form-

ing, and delivering blocks Of pats of, 
J. C. Lawson ... . . . . . . . . . . . . . . . . . . . . . .  796,737 

Butter, making, S .  Boykin . . . . . . . . . . . . . . .  796, 892 
Button fastener, G. A. Holmes . . . . . . . . . . . .  796, 650 
Cabinet, filing, E. McLane et al . . . . . . . . . .  796, 600 , 
Can heading machine, J. McGinnis . 796, 927, 796,928 
Candy spinning machine, R. l!l. Pollock . . . . 796,528 
Cane, detonating, G. H .  Fisher . . . . . . . • . .  796, 834 
Canopy,. C.  Eichenberg . . . . . . . . . . . . . . • . • . •  796, 963 
Car alarm bell, street, N. A. Butler • . • • . •  796,412 
Car brake, Specht & Kruege r . . . . . . . . . . . . .  796,464 
Car brake, W. Quinn . . . . . . . . . . . • . . • • • • • •  796,931 
Car braking system, J. A .  Field . . • • • • • • • .  796,964 
Car coupling, A. Cairns . . . . . . . • . . • • • • • • • •  796, 495 
Car door lock, H .  F. Pope . . . . . . . • • • • • • • • •  796,978 
Car door, metal, J. M. Hopkins . . • • • . . • • • •  796, 652 
Car fender, E. C. Hall . . . . . . . . . . . . . • • • • • •  796, 509 
Car lighting, electriC, J. F. McElroy • • • • • •  796, 749 
Car replacer, J. W. Hood . . . . . . . . . . . • • . • •  796,424 
Car sign turning device, electric, J. M. 

lillnlth . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . •  796, 766 
Carbureter, C. M .  Bockoven . . . . . . . . • • . • . •  796,557 
Carbureter, P.  C.  Hewitt . . . . . . . . . . . • . . . .  796,723 
Carbureter for hydrocarbon engines, Fer-

gusson & Sheppy .. . . . . . . . . . . . . . . . • •  · •  796,712 
Carbureters, oil feed for, B. A. Guy . . . . . .  7!l6,719 
Card,  tag,  and the like holder, W .  E .  Ellis . 796, 630 
Carding machine silver condenser, J. Flor-

ence . .  . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • •  796,837 
Carpente r ' s  gage for setting hinges, N. A. 

Carping . .  . . . . . . . . . . . . . . . . . . . . . . • . • • . •  796,497 
Carpet beater, M .  P. Hayward . . . . . . . • . • . •  796,966 
Carpet raveling machine, E\ H .  wnm � . . . . 796, 484 
Cartridge, W. Cohen . . . . . . . . . . . . . . . .  . . • •  796, 897 
Cash carrier apparatus, ChamberlaiI & 

Chism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,808 

Veeder 
Counters 
tp register reci proca ting 
movements , or revolu­
tjons. Cut full size. 

Booklet Pree 

VEEDER M:l �. CO. 
Hartford, Co. ", 

Oyclometers. Odometers, 
Tachometers. Cowntflrs 

[ and. l<'ine OastMu;s. 

THE MIDGET DYNAMO OR MOTOR 
Price as shown $7.50 

Withont Hand Power $4.!l0 
Price includes full instructions for the care of  th e 

mac
1ft;T

n
�i¥i&����.

31i IMPORT· 
This machine has been on the 

market over ten years and has been 
gradually developed to its present 
st.."Ite of perfection. 

ELBRIDGE EL ECTRICAL MFG. CO. 
Water St., ELBRIDGE, N. Y., U. S. A.. 

PAT E N T S 
Our Hand Book on Patents, Trade-Marks, 

etc.,  sent tree. Patents procured througb 
Munn & Co. receive free notice in the . 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St . . Washington, D:C. 

. C L A  U"DECTuS'I N T Z ,  
9 2  S. Front St., Grand R apids, Mich . 

Do You Use Chucks ? 
If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. I,iberal disconnts. 

Centering frame, P. R. Burton . . . . . . . . . . . •  796, 805 
Centrifugal machine, W. S. McKinney • . • .  796,750 THE CUSHMAN CHUCH. W O RH.S g�:��. mSe

k
e
inaori:�rAW�' c�ai�eIOng . . . . . . . • •  796, 916 

Chucks Exc1usively 
Charging apparatus, T.  F .  & J. G .  

Witherbee . . . • . . . . . .  . . . . . . . . .  796, 783, 796, 784 
Check holder, registering, G. M. Bradt . • •  796, 627 
Cheese making machine, C. H. Southard . .  796, 877 
Chu rn ,  C.  S.  Waybright . . . . . . . . . . . . • • . . • •  796,685 
Churn, .T. S. Lea\<e • . . . . . . . . . . . . . . • • • . • . .  796, 847 
Chute, .J. Koller . . • . . . . . . . . . . . . . . . . . • . . . .  796, 520 
(]igar box branding machine, C. S';utz . . . . .  796,771 
Circuit closer, .extension, J. R. Hershey . . .  796, 512 
Circuit controller, H. B .  Wilson . . • • • • • • . .  796, 687 
Circuit controller, thermostatic, H. A. Fiske 796,904 
Circuit controller, time limit, E .  M. Hew-

lett . . . . . . . • . . • . . . . • . .  ; . . • . . • • . . • • • . • •  796, 646 
Clamp, J. Herr . . • . . . . . . . . . . . • • . . . . • • • . • •  7lJ�,968 
Clock, electric, R. Carlstedt . . . . . . . • . . • • . .  796,701 
Qloth rUb.bing and glazing machine, H. 

SimonIn . . . . . • • • . . . . . . . . . . . . . . . • . . . • . .  
Clothe" line fastener, S.  A .  Hall . . . . . . . . . .  796,908 
Clutch, friction, C.  O. Wood . . . . . . . . . . • • . •  796, 886 
Coat and hat hanger, foldi!' � pocket, J. 

H .  Clark . . . . . . . . . . . .  ; . . . . . . . . . . • . . • •  796, 705 
Coil, Ruhmkorff, J. McIntyre . . . • . . . . . . . .  796, 851 
Collar, detachable overcoat, 1 .  M .  Savitt . .  796, 762 
Collar Shield, horse, C. A. Reyling . . . • • . .  , 796, 865 
Combination lock, J. Graf . . . . . . . . . . . • • • •  796,907 
Combustion motor, A. Houkowsky . . . . .. . . . 796,425 I 

Hartford. Conn. 
The Wonder Gasoline Motors 

Som.ethlng New and Up-to-date 
More pOwt.l' for less money thao any other 

machine 00 the mar"ket. No 
valves, gears, etc., to gtlt out d 
order. Jump Spark. Our 1� 

...... __ ... ME1i.w
ar

���I�l����e�;�:�;!= 
peller. Our prices will surprise 
you. Write to-day. Marine or 
sta;tionary outfits to suit any re­
qUll'ements up to 0 H. 1'. 

S� Salina St., SYRACUSE, N. Y. 

Commode, chair, J. Burke . . . . . . . . . . . • • . • •  796, 804 
Composite board, H. F. Watson . . . . . • • • . •  796,545 
Concentrating t&ble, T: F. Sheridan . . . . . . •  796,940 
Concrete foundations for gas tanks or otber . ' .  ' 

concret� walls, centering for, R. Deeves 796,823 1 -.,-::---:::-----===-.,---,--,--------Concrete mIxer, W. B. Martin . . . . . . . . . . .  796,591 THE B. · F. BARNES Convertible chair, E. L. Thompson •
· 
• . . . . •  796, 61 6 .. - - I - e K  D R I L L  Conveyer, E .  A .  Thomas . . . . . . . . . . . . • • • • .  796, 947 • - ., 8onveber, :,:ar�, C.  H .  Anderson . • . . • . • . •  796,406 !s adapted for work from 1-16 inch to !Ii ore ar, • . A.dam . . . . . . . . . . . . . . . . . • •  796, 789 m�lI. A strong; substantial. well built Core makipg machme, C. D. Schroeder . . . .  796, 764 dnll. Plain l�ver qr power feed as desired. Com huskmg apparatus, green, G .  Weiss • •  796,481 We buil d  a full Ime of Drills. All sizes 

Corset, apparel, D. Kops . . . . . . . . . . . . . . . .  796,845 furnished in Gangs, Also have 9-inch 
Cotton g!n, F. Phelps . . . . . . . . . . .  796, 861 , 796,862 , . and }l-lnch Screw Cutting Lathes, and .. 
Cotton pIcking machine, P. P. Haring, · ': . �;����st�

et Tool Grinder. Catalog S 
Coupling, J. Johnston . . . . . . . • . . . .  ?��,:��: +�g:��3 B.  F. BAR N E S  C O M PANY,  Rockford , I I I .  grate,  Hoffman & N amet . . . . . . .  � . . . . ..  . . . .  796,842 European Branch, 149 Queen VIctoria St., London, E.e. ra e, H. H. Cummer . . . . . . . . . . . . . . . . . . . . . 796,81 9 ·  
Crate or b o x ,  folding, S .  J. Brown . . . . . . . .  796, 560 
{Jrate . structure, E. F .  Hulbert . . . . . . . . . .  :. ,796, 578 
Creasmg or indenting device, H .  G . .  Razall 796,4(i0 
(Jross tie and rail fastening, metal C.  D. ' 

Paxson . . . . . . . . . . . . . . . . . . . . . .  . '. . . . • . .  796 858 
Cultivator attachment, Stafford & Baxte r .  796, 942 
Current distributing apparatus alternating 

A. F.  Berry . . . . . . . . . . .  : . . . . . . . . • . . .  : 796,555 
Current motor, F. M. Cummings . . . . . . . • •  796, 820 
Curt�in pole, G .  W. Grace . . . . . . . . . . . • . . .  796, 840 
Cnsh

c
lODS

B 
or similar articles, border for, A. 

. '  uschner . . . . . . . . . .  , . . . .  ' "  . . . • . . • •  796, 561 
CuspIdor, H. Crapper . . . . . . . . . . . . . . • . . . • •  796 816 

De
Deco!'t

k
icat

o
ing

F
maChine, G. H. Roeder . • • • • •  796;453 

rrlC , . . Steinman . . . . . . . . . . . . • . . • •  796,682 
Distance meter, echo, J.  Sutherland . . . • . • •  796, 540 Doll head, C. Halbig . . • • . . • • . • • • . . • • • • • • •  796,419 

15 Days' Trial 
on This 

MA RINE ENGINE 
q�r�d.C�� pr;Fr:,T�t .fi�: 
tunce 1000 miles. Spark plugs 
$1.50, guaranteed 865 days ; also 
Second-h and Enllines. 

M'OONALD &. eRICKSON 
34 W. Randolph St., Chicago. 

Door and window screen, 0. " B. Jacobs . • . •  796, 656 
1)OOl' cl,.ser, G.  N. Hall . . . . . . . .  , : � . . . . . . .  79\1,420 
])001' securing Dwans, IJ. A. IJPOll . • • • • • • • •  796,4�7 
Double actioll press, J. J. Rigby . . . . . . . . . •  796,534 
Double clasp, �' . O. Brockhaus . . . . . . • . . . . .  796, 696 
Drawing board, W. L. E'. Keuffel . . . . . . . . .  796,732 
Drying cylinders, means for discharging 

fluids from, R. D.  Tackaberry . . . . . . . .  796,773 
Dusting machine, J. Baur . . . . . . . . . . . . . . . •  796,794 
Dye and making same, red violet sulfur, 

T. Muchall • . . . . . • • . . . . . . . . . . . . • . . . • • •  796,443 
Dye, making a yellow sulfur, J.  H oerlin • •  796,5l4 
Dyeing apparatus, J, Marshall . . . . . . . • • • .  796, 668 
Dyeing violet to black, V. E'ussganger . • • •  796,715 
Egg candling apparatus, E.  H .  Dunn . • . . • •  796,960 
Egg candling scoop, E. H. Dunn . • . . • • • • • •  796,9 61 
Electric current governor, H. K. Sandell • •  796,935 
Electric heater, E .  Thomson . . . . . . . . . • . . • •  796, 684 
Electric light fixture, R. W. Morgan . . • . • •  796, 922 
E·lectric motor feed regulating device, S .  

W .  Williams . . . . . . . . . . . . . . . . . • . . .  � . .  796, 483 
Electric motor! rheostat, and belt tight-

ener, combIned, H .  S .  Graber . . . • . . . . . •  796, 637 
IDlectromechanical regulator, J. L. Routin . •  796, 606 
Electroplating . device, H. Schuessler . . . . . .  796, 872 
Engil)e roll, beating, 1. P. Dillon . . . . . . . . . .  796,824 
Engine speed regulator, explosive, Parsons 

& Kellman . . . . . . . . • . . . . . . . . . . . . . . . . . .  71l6;:755 
Engines, incandescent igniter for explosive, 

Wassmann & Low • . • • . . . . . . • • . . • . . • •  796,479 
Evaporator, A .  P.  Geer • . . • . . . . . . . • . . • • . •  796, 839 
Exc/lvating machine, W .  Marshall • . . • . • .  796,74'( 
Exploder, EJ H. Atkins . . • . . . . . . . . . . . • • . .  796,953 
ExplOSion engine, Soller & Hottinger . . • • • •  796, 680 
ExplOSion engine, H. O. Westendarp . . . • • •  796,686 
Fare receipt form, cash, H .  P. Mussen . • . .  796,524 
Fastener, G. A. Holmes . . . . . . . . . . . . . . . . • .  796, 651 
Fastener, separable, H. R.  Baker . . . . . . . .  796,490 
Faucet, E. A. Rider . . . . . . • . . . . . . . . . . . . . . .  796, 674 
Faucet, hot and cold water, W. S. Graham 796, 576 

The transmission. gear
' 
of the "' Haynes " is sure, silent, and 

above ail-simple • . • When the friction clutch that controls the 
master gears is releflsed.· and the clutch that locks the engine 
shaft engaged. the power is conveyed directly to the rear axle and all other·gears in the transmission stand idle 

This exclusivet. patent i'nsures perfect control-a1�YSt and 
has won for " ' The Haynes " the title of " The· Car of Simplest 
ControL " 

Manv other equally important points are found in OUR 
CATALO G-'FREE ON REQUEST. 

E'en'i. 13�st
wtrt� �e

.��i�.� . .  
h

.�I���: . .  ����r:.
t�: 796, 688 THE HAYNES-Apperson 

�:����: T�eb . 
cShd��n�:� .. . . . . . . . . . . . . . . . . . .  796,460 

H.ohomo, Ind. 
co. 

�H�ini0::''':t�:i�1: :':od��I:�v��ec : ' S;;';dst��;';' +��:��� NeW" Yorh 
Member A. L. A. M. Chicago 

Filter, G .  M. Kneuper . . . . . . . . . . . . . . . . . . .  796, 5 1 9  :::-::-::=----------------
Filter, H .  Breyer . . . . . . . . . . . . . . . . . . . . . . . •  796, 801 HOW TO MAKE AN ELECTRICAL 
Fire curtain, theater, L. Potthoff . . . . . . . . .  796, 448 Furnace for Amateur·s Use.-The utilization of 1 1 11 volt Fire door draft check, E .  B .  Kirby . . . . . . •  796, 660 electric circuits for small furnace work. By N Monroe 
Fire door operating device, automatic, W. Hopkins. rrhis val uable article is accompanied by de-P. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 796,933 tailed working drawings on a large scal e, and the fur-
Fire extinguisher, chemical, J. B .  Thomas . 796, 472 nace can be m n de by any amateur who is versed I n  the 
Firearms, automatic counter for', C.  J. Sykes 796, 614 use of tools. 1'his article is contained in SCIEN'lIFIC 
Fish dreSSing machine, E .  A .  Smith . . . . . .  796, 538 AMERICAN S UPPL EMENT, .No. 118�. Price 10 oents 
Fishing net, A . S. Cornet . . . . . . . . . . . . . . . .  796,709 For sale by MUNN & Co., ""1 Broadway, New York City 
Fishing rod, J. B. Tnttle . . . . . . . . . . . . . . . .  796, 948 or by any bOf)kseller or newsdealer. 

• 

Fixture support and canopy, combined, W. 
H. Nichols . . . • . . . • . . . . . . . . . . . . . . . . . . .  796, 853 

Floor construction support, L. Viezzi . . . . . .  796,777 
Floor, elastic, C. R.  Hunt . . . . . . . . . . . . . . . .  796, 727 
Flower making device, artificial, J.  Lieval . 796,665 
Flowers, packing, shipping, and display 

frame for cut, J. M .  Clark . . . . . . . . . . .  796,500 
Fluid pressure mechanism, C .  C.  Farmer . . .  796,506 
Fluid pressure regulator, W .  T. Croslen . . .  796,959 
Fluid volume and pressure register, T. B. 

Wylie . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  796, ru O  
Flushing apparatus, W. Scott . . . . . . . . . . . .  796,458 
Fly trap, O. B. Jacobs . . . . . . . . . . . . . . . . . . .  796, 655 
Folding box, J. B .  Le Cuyer, Jr . . . . . . . . . . .  796,738 
Foot cove-ring cleaner, C.  C. Childers . . . . . .  796, 895 
Frame fastening, R ,  G .  Fraser . . . . . . . . . .  796, 838 
Fuel burning apparatus, C. J. Coleman . . . .  796, 899 
Fume arrester, S.  I. Clawson . . . . . . . . . . . .  796, 956 
Furnace, E. O. C.  Ord . . . . . . . . . . . . . . . . . . . .  796, 856 
Furnace and soaking pit cover, Ryan & 

Daae . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 796,934 
Furnaces of high temperature, continuous 

heater for, Houze & Hurrle . . . . . . . • . . •  796,971 
Furniture and the like, priming articles of, 

G. Tuschel . . . . . . . . . . • • . . . . • • . . . • . • • . .  796,775 
Gage board, F: W .  Wolf . . . . . . . . . . . . • . . . •  796, 690 
Game apparatus, A. G. Thompson . . . . • • • • •  796,774 
Garbage cremator, W. D. Walters . . . . . . . . 796, 544 
Gardening, artificial shading for, H .  D .  

Shimer . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  796, 461 
Garment hook, G .  Stricker . . . . . . . . . . . . . . .  796, 469 
Garmenf supporter, M. E. Duckworth . . . . .  796,569 
Garment supporter, H. H. Wilson . . . . . . . . . .  796, 619 
Gas check, A. A .  Ury . . . . . . . . . . . . . . . . . . . . .  796, 476 
Gas generating plant, '1'. F. Fitzsimmons . .  796, 632 
Gas, making, D. McDonald . . . . . . . . . . . . . . .  796, 670 
Gas producing apparatus, J. Luhne . . . . . . . .  796, 917 
Gazogene, A. Bruce . . . . . . . . . . . . . . . . . . . . . .  796, 803 
Gearing lubricating device, compensating, 

W. H .  & H. T. Coldwell . . . . . . . . . . . . • .  796,957 
Gearing, variable speed, F. L. Dyer . . . . . .  796, !l28 
Glass articles, apparatus for making, J. 

J. Power . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,529 
Glass blowing machines, blow and plunger 

head for, W .  D.  Fredrick . . . . . . . . . . . . •  796, 634 
Glass melting furnace, H. Hilde . . . • . . . • •  796, 513 
Glass tank, W. E.  Bock . . . . . . . . . . . . • . . . .  796, 410 
Glasses, base for, H. Smith . . . . . . . • . . • •  ' .' 796, 876 
Golf club, F. J. Brown . . . . . . • • . . . . . . . • . • . •  796, 802 
Golt recording instrument, C. Bullock . . . . •  796, 698 
Governor, gas engine, T. B .  Jeffery . 796, 729, 796,730 
Governor, steam boiler furnace automatic, 

C .  B .  Kirby . . . • . . • • . . . . . . . . . . . . . . . . .  796, 661 
Grain shocking machine, E.  A. Mainguet . .  796, 587 
Grain sorter, H .  E. Marot . . . . . . . . . . . . . . .  796, 745 
Grain storage tank, Mather & Dethloff . . . .  796, 669 
Grinding roll, G. B. Nutt . . . . . . . . . . . . . . . .  796, 526 
Grindstone,  G. Stolzenberg . . . . . . . . . . . . . . .  796,466 

THE Nulite Xars Lamps 
F or Home, Store and Street 
We also manufacture Table Lamps, 
WaIl Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seTen hours ONE CE:NT. No 
Wicks . No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGH'r. 

-" E:x:clusive terrltory to good agents. g-Write for 
catalogue and prices. Chicago So lar Light Co. Dep&,G, Ch icago 

B E A R I N C S  
" KNIPE " PATENTS 

THE COMBINATION ,  A BALL Be�l'lng and Cone- Combined. 
Lowest prict: and best bearing made. Lfght Durable, Stron�_ Fo"/'. Thrust, ,,"�tight or both For the smallest to the heaviest work. 

• 

�� �:���g�j!���:� it on"· 10 cents for samples. . 
PRE!!SED STEEJ" MFG. CO. 1>41> The Bourse, Philadelphia, Pa. 

S PR I N G F I E L D  ABRASIVE P O L I S H I N G  
W H E E L S  A N D  B L O C K S .  

Used for pol ishing machinery cutlery 
and edge tools Of all kinds and for re� 
mOving rust spots from highly polished 
m.etal. Make� a very smooth surface WItho ut marrI ng. Containing rubber whIch gives i t  the resilient elfect. Made w,ith either· Emery or Carborundum in d1ffel'ent grades. Write for price list 
and special trade discounts. 
The S p r i n gfie l d  T i r e  and R u b b e r  Co • •  

SPIIINGFIELD, OHIO, U .  S. A. 

WOLVE R I N E  
SELF STARTING A ND 

REVERSI NG 

Gasoline Marine Engines 
3 to 18 horse power. Launches 18 to 75 ft. Write for catalol'ue. 

W O L VE R I N E  M O T O R  W O R K S  
G rand R a p i d s ,  M i c h . ,  U .  S.  A. Gun firing mechanism, breech loading, R.  l 

P. StO.lt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,880 I Brooklyn office, 97 22d St. 
Gun, trap, C. D. Lovelace . . . . . . . . . . . . . . . .  796,439 =:-::-:-:-::::-_� _______________ _ 
Harp, F. C. Young . . . . . . . • . . . • . . . . . . . . . . 796, 788 ELECTRO MOTOR SIMPLE Harrow, drill, E.  Marsalis . . . . . . . . . • . • . . .  796, 667 " HOW TO 
Harrow tooth fastener, G. E. Blaine . . • . . .  796, 798 m�ke. -By G. �. Hopkins. Description of a sma l l  elec­
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Reel. See Yarn reel. 
Refrigerating apparai,us, W. C. Hiester . 796, 969 

Price $�. "'0, Postpaid 

A Practical Guide for the Gas-F-ngine Designer and 
User. 

A book that teJls how to construct, seJect, buy, instal l ,  
operate. and maintain a g8s·,en�ine. ' 

No cumbrous mathematics ; just plain word8 and clear 

Without 

Another sentinel stands ready to guard against 
the straits with which most men or their families have 
something to do, at one time or another-especially 
their families. 

The Prudential 
committing my­

that guardian-easily yours, for you and your 

family, against the day when you or they are in 

the straitened ways of adversity, It will be 

to your advantage to learn how The Pru­

dential can do this. Fill out coupon eelf to allY aetion, I 
shall be glad to receive 
free particulars and rates 
of Policies 

and send it in to-day. 
For $ . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . .  . . 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . Age . . . . .  , 
Address . . . . . . . . . . . . . . . . . . .  . . 

Occupation 

The Prudential Insurance Co. 

of Ametica 
Iucorporated as a .tock company by the 

Sta.te of .New Jersey 
JOHN P. DRYDEN, President 
Home Office : NEWARK . N. J. 

Resilient wheel, R. Bernat . . . . . . . . . . . . . . . 796,625 
Ribbon roll retainer, T. J. Lynch . . . . . . . . . .  796, 440 
Rock drill, J. 'l'. Blackett . . . . . .  796, 890, 796,891 
Roll turning apparatus, Ford & Allen . . . .  796, 633 
Roller mill, W. D. Gcay . . . . . . . . . . . . . . . . 796, 507 
Rollers together, me 'han ism for locking 

the sections of tJ lction, W. H. Cold� 

dl awings. . 
The only book that thorOUghly discu8ses prod neeI'. gas, the coming 1uel for gas-engines. Ev en' important 
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well . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  796,898 
Rotary cutter, I.  L. Conkling . . . . . . . . . . . .  796,708 MAGIC Rot lry engine, J. Clark . . . . . . . . . . . . . . . .  796,704 
Rotary engine, P. O. Grundberg . . . . . . . . .  796,718 

Stage I l l U S ions and Scientific O lver· 
s ions,  i n c l ud i n g  Trick Photog raphy. 

Rotating screen, W. W. Windle . . . . . . . . . . 796,485 
Rubber tread, P. W. Pratt . . . . . . . . . . . . .  796,930 
Sash fastener, window, Dodds & Clark-. . . . 796,710 I 
Sash holder or lock, portable window, E. 

E. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw, H. Dool . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sawmill spt works, H. McDermott . . . . . . .  . 
Scaffold support, M. Cavanagh . . . . . . . . . . .  . 
Screw gage, F. Spalding . . . . . . . . . . . . . .  . 

796, 793 
796,901 
796,925 
796,807 
796, 612 

Sealing machine, envelop, D. G. Saunders, 
Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,936 

Secondary battery, J. Langelaan . . . . . . . . . .  796,4R5 
Sewing machine, shoe, .T. A. Rhoult . . . . . . .  796, 866 
Sewing machine treadle stand, E. B .  

Allen . . . . . . . . . . . . . . . . . .  0 0 "  0 0  . . . . . . . . 796, 622 
Shaft coupling, W. H. Nicholson . . . . . . . .  796. 854 
Shaft coupling, flexible, A. U. Patchen . . . .  796, 527 
Sheaf carrier attachment, D. W. Smith . .  7.06, 463 
Shearing guide, C. W. Stimpson . . . . . . . . . .  796. 769 
Shears or scissors, W. M. Viser . . . . . . . . . .  706,543 
Sheathing. metallic, L. Steinmetz . . . . . . . .  796, 768 
Sheet metal clip, H. A. Streeter . . . . . . . . .  796,468 
Sheet metal, manufacturing planished, A. 

Ridd . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 
Shirt, shooting, C . .T. Ferguson . • . • . . . . . . . .  
Shoulder brace, J. H. Bailey . . . . . . . . . . . .  . 
Show case, S. .T essop . . . . . . . . . . . . . . . . . . .  . 
Show jar, transparent, K. Panay . . . . . . .  . 

796,452 
796,711 
796, 62� 
796, 579 
796, 7�2 

8nlltter worker and latch, window, H. G .  
Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 673 

Sitter. gyratory, J. Warrin,;ton . . . . . . . . . . 796,478 

This work appeals to 
�11s 

a�ge 
ygl1ffie

a�k
o
est 

a�t� 
tractive boliday books of 
the year. Tbe illusions 
are illustrated by the 
bighest class of engrav� 
ings, and the exposes of 
the tricks are. in many 
cases! furnisbed by the 
prestIdigitateurs t h em� 
�i!�:

s. 
ill���ri:,innre:�

rlt; 

�e
g
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m a g 1 c ,  ancient mallic. 
automata, curious toys, 
stnlZ"e etIects, photograph .. 
ic tricks, and the projec" 
tion Qf moving photo­
gra)!h. are all well de­
scrIbed and iHustrated, 
making a hand�ome vol· 
ume. It is t a s t e f u l l y  
printed and bound. Ac­
knowledged by the pro­
fesslOll to be He Stand-

fly A .  A. HOPKINS. 568 pages.a'4�o��:.ktr?c)!fll.i§o. 
MUNN &. COMPANY 

No. 361 Broad-wBY, New Yorh Cit;:y 



Williams' Shaving Sticka, 
Shaving Tahlets, Toilet 
'Vaters, Talcum Powder, 
Jew,y Cream Toilet Soap, 
etc , sold everywhere. 

Write for booklet 
U How to Shave " 

THE J. B. WILLIAMS CO. 
Glastonbury, Conn. 

Glean Douse Witn BII 
Over 55 Companies 

operating 
Thurman Patents 

in America, 
and as many more in 

Canada, England, 
and Europe. 

FREE CATAL.OGUE 

General Compressed Air House Cleaning CO. 
ST. LOUIS, .U. S. A. 

Manufacturers of the Celebrated Thurman direct· 
connected Gasolene Driven Air ConI pressors 
for Mines, Pneumatic Tools, Etc. 

of ��r�s��
o
��a�i:i

n
�;v r�s�:O;i�:�o��

h 
s!���e :t���n�\l�e:� 

corridors and consequent dangers to life and limb. Any number of 
people can escape easily and qmckly by the llew method. Best and 
most economic!!.! fire escape system ever devised. For circulars and 
full partlCulars, address 
COVER'l' FIRE ES CAPE CO., TROY, N .  Y. 

Road freighting Traction fngines 

Over 200 in use on Pacific Coast alone Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines lIO Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16  tons. 

THE BEST MFO. COnPANY 
�an Leandro, California 

Cable Address. OANBE8T. Writejor our New 
Co(les, Westerl1 Union and McNie). Oatalogue No� 18 

Is Your 
Sight Failing ? 
All refractive errors, 
muscular trouble & 
chronic diseases of 
the Eye cured by 
scientific MASSAGE. 

Illustrated treatise with allidavlt testimouials 
free. Address 

THE IDEAL COMPANY. 239 Broadway. Ne1N York. 

Scientific AD'lerican 149 
Sight and force feed lubricator', Ivor & 

Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 973 
Sign, electric, C.  T. Bradshaw . . . . . . . . . . .  796,559 
Sign, illumil1uted, G. E.  Turner . . . • . . . . . .  796,475 
Sign, illuminated, D. F. Duck . . . . . • . . . . .  796,628 
Skate, E .  Hunold . . . . . . . . . . . • . . . . . . . . . • • • •  796,91� 
Sled runner, l\L E .  Good . . . . . . . . . . . • . . . • 796,575 
Soot catcher" J. Klein . . . . . . . . . . . . . . . . . . .  796,434 
Sound record shavillg machine, J. F .  Ott . 796,857 
Sounding device , S.  Earle . . . . . . . . . . . . . . . . .  796,504 
Spark arrester, '1'. Nimmo . . . . . . . . . . . . . . . .  796,751 
Spear, R. W .  Butler . . . . . . . . . . . . . . . . . . . .  796, 413 
Speed limit controller, Ij'. Lundsten . . . . . .  796, 666 
Spinning, doubling, and twisting yarns or 

threads, machine for, "T. Gaskell . .  o '  796, 716 
Square, detortiou timber, J.  Herche . . 0 • • •  796, 645 
Stability to unstable bodies, means for im-

parting, L. Brennan . . . . . . . . . . . . . . . , 796,893 
Stacker, swinging, C .  A.  Beethe . . . . . . . . . .  796,624 
Stalk . cutter, J .  R. Weatherly . . . .  0 • • • • •  796, 884 
Sta,nchion, cattle, C. "r. Mayer . . . . . . . . . . .  796,522 
Standards Simultaneously adjusted, hvin, 

F. W. Ooy . . . . . . . . . . . . . . . . . . . . . . . . . . . 796, 815 
Station and program indicator, A.  H .  

Wood . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 787 
Steam engine, J. H. Hoyer . . . . . . . . . . . . .  796,654 
Steam generator, D .  Crmvther . . . . . . . .  : . .  796,565 
Steam generator fire box, D .  Crowther . .  796,566 
Steam separator, C .  E .  Huxley . . . . . . . . . .  0 796,429 
Steam trap, H.  H.  Humphrey . . . . . . . . . . . 796,516 
Sterilizers to mouthpieces, device for apply-

ing, O .  H .  Savage . 0  • • • • • • • • • • • • • • • •  796, 607 
Strainer, M. C .  Hernan . . . . . . . . . . . . . . . . .  790, 910 
Suspenderettes, I .  N. P. Stokes . . . . . . . . . . 796,879 
Suspenders, H. E. S. Ohayes . . . . . . . . . . .  796,414 
SWingletree connection, C .  A .  Ross . . . . . . 796,454 
Switch throwing device, E .  Jones . . . . . . . .  796,581 
Switchboard for meter tests, R .  A .  Dangler.  796,821 
Synchronizing system, P. Ribbe . . . . . . . . . . . 796, 867 
Table, A. Muriek . . . . . . . . . . . . . . . . . . . . . . . .  796, g55 
Tank lug, E .  N .  Harmon . . . . . . . . . . . . . . . 796, 643 
Telegraphic receiver, A.  Muirhead . . . . . . . .  796,597 
Telegraphic transmitter, A .  Muirhead . . . . .  796,591 
'l'elegraphy, electric, A. Muirhead . . . . . . . .  796,596 
Telegravhy, receiver for use in wireless, 

E .  Bl'anly . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone call mechanism, '1". R. Campbell . 
'1'elephone system, K. B. Miller . . . . . . . . . . .  . 
Telephone system , "'. W. Dean . . . . . . . . .  . 
Theatres, etc . ,  Signaling apparatus for, 

796,800 
796, 562 
796,441 
796,568 

T. E .  Miller . . . . . . . . . . . . . . . . . . . . . . . . 796,920 
Thill iron, C .  HeUra th . . . . . . . . . . . . . . . . . .  796,967 
ThrealTh, device for the manufacture of 

artificial silk, R .  Linkmeyer . . . . . . . . . 796,740 
Threshing machine, Davis & Lehen-

Thre��Y�� ·���h·i��· · ·b�ggi�g· · '�tt'�chm��'t', 
796, 567 

R. V. Wallace . . . . . . . . . . . . . . . . . . . . .  . 
Ticket cabinet, W. Camph . . . . . . .  0 • • • • • • • •  
Ticket, transfer, vV .  C .  Pope . . . . . . . . . . . . .  . 
Tiles, brick, and the like, manufacture of, 

J. H.  Marlow . . . . . . . . . . . . . . . . . . . . . . .  . 
Time recording device, A. D. Ray . . . . . . .  . 
'fire, A. De Laski . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire and rim, J.  Butler . . . .  0 . . . . . . . . . . . .  . 
Tire setter, G. 'Y. Tinkey . . . . . . . . . . . . . . .  . 
Tire setter, B. Ballenger . 0  • • • • • • • • • • • • • • •  
'Tobacco box, plug, �'. E .  Bo\vrnan . . . . . . .  . 
'fobacco pipf'. )l". B. Stone . . . . . . . . . . . . . . . 0 
Tongs, lifting, J.  P. Hall . . . . . . . . . . . . . . . .  . 
Tool, C. S.  Schultz . . . . . . . . . . . . . . . . . . . . . . .  . 
'rorpedo, railway Signal, Dutcher & Peter, 

796,477 
796, 700 
796,979 

796, 918 
796, 532 
796, 664 
796, 894 
796, 473 
796, 889 
796,558 
796, 61� 
796,642 
796,35G 

796,r>70, 796, 571 
Tmver, rotary pleasure, W. R .  Snyder, 

rnissue . . . . . . . . . . . 0 • • •  0 • • • • • • • • • • • • • • •  12,'377 
Toy, Ii'. IIordich . . . . . . . . . . . . . . . . . . . . . . . .  796, 725 

I, r:J.'l'ack sanding device, W. H. Kilbourn . . . . 796,97tl 
Tree guard, M. B. Lloyd • • . . . . . . . . . . . . . .  796,741 
'rrolley, W .  1'. W1emann . . . . . . . . . . . . . . . . . .  796, 482 
Trolley appliance, I,'. P. Criner . . . . . . . . . . . .  796, 817 
Trolley catcher, S.  J.  Bucklallll . . . . . . . . . .  796, 697 
Trolley wheel, .J. C. A. Riecke . . . . . . . . . . . . . 796, 869 
Trousers presser, H.  A. Tenellt . . . . . . . . . .  796,471 
Truck, W .  H. Armstrong . . . . . . . . . . . . . . . . . .  796, 792 
Truck bolster, cal', J.  Schaffer . . . . . . . . . . . . 796, 457 
Truck, car, W. P. Kiesel, .Il'. . . . . . . . . . . . .  796,7RR 
Truck for moving heavy loads, G.  Benisch . 796, 795 
Tubing for shafts and tunnels, construction 

of joints in, R .  Hoffmann . . . . . . . . . . . . 796,42:1 
Tubing, making lapweld, Schuhmann & ,� 

Matheson . . . . . . . . . . . . . . . . . . . .  796, 535, 796,938 
Tuning pin protective cap, I .  B.  Rosen-

crantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 677 
rrurbine, fluid , J. H. K. McCollum . . . . . . .  796, 444 
Turbine govprning mechanism, O .  Jung-

gren . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796, 5 1 8  
Turbine governing mechanism, elastic 

I Turb��� ' r��er�;lg,
Rt� · ·  H�iiI;'��;;:::::::: J.!:�,:gi 

Turbines, nozzle for elastic fluid, O .  
Junggren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,4:32 

Tw'eezers, F. L.  Hann . . . . . . . . . . . . . . . . . . . .  796, 510 
Type, S .  R. Withers . . . . . . . . . . . . . . . . . . . .  796,487 
Typewriter cover, J. L. Ramsay . . . . . . . . . .  796, 864 
Typevniting machine, G. YL Sherin . . . . . . 7H6,67U 
Typographic machine, H .  A.  Agricola , Jr. 796,790 
Umbrella handle, detachable, B.  Roth-

schild . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  796. 455 
Union, J. T. & G. 'V. Hayden . . . . . . . . . . 7Dn, 044 
Urea, making, Foersterling & Philipp . . . . .  706, 713 
Utensil handle, C .  R.  Stephpu . . . . . . . . . . .  79G, 465 
V alye and choker for opnrating hydraulic 

presses, automatic change, A. W. 
�'rench . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 796, 6B5 

Valve, gate, O. Jaeger . . . . . . . . . . . . . . • •  J.; 796, 4'30 
Valve, hydraulIc, W. G. Ohryst . . . . . . . . • •  ,"796,896 
Valve repairing machine, Kardatzke & 

Radovich . . . . . . . . . . . . . . . . . . . . .  . . . • . . . .  796,731 
Vehicle brake apparatus, E .  H .  Johnson . . . .  796, &.'. 
Vehicle evener, A.  L. McGregor . . . . . . . . .  796, 598 
Vehicle spring, L.  L. Sheddan . . . . . . . . . . .  796, 874 
V ehicle wbeel, F. A.  Seiberling . . . . . . . . . . 796,87:3 
Ventilator, ",Yo H .  Jardine . . . . . . . . . . . . . .  796, 914 
Vessels, apparatus for taking up the slack 

in the steering ropes of, J. F.  Han-
scom . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . .  796,720 

Veterinary mouth speculum, M. McNalley . 796, 852 
"'agon, dumping, A .  Schmitt . . . . . . . . . . . . 796,76:1 
",Vagon spindle, detachable, J. H. Tynes . . .  796, 54:2 
Wagon standard, J. H. Oook . . . . . . . . . . . . . . 796, g 1 4  
Wall, .J. A .  Ferguson . . . . . . . . . . 796, 830 to 796, 83:, 
'Vall coating composition, E,. �'. Reed . . . .  796,604 
"" arping machine electrical stop motion, R. I O. Borch", . . . . . . . . . . . . . . . . . . . . . . . . . . .  796,491 
Water can, M. E'. Gray . . . . . . . . . . . . . . . . . . .  796, 717 
"'"ater closet, D .  S.  Schureman . . . . . . . . . • .  796,608 
V\-'" a tel' closf't, J. F. Leanhart . . . . . . . . . . . . .  796, 848 
,,-"'ater closf't flushing' valve operating mech-

anism, J.  E.  Fitzgerald . . . . . . . . . . .  . 
Water elevator, windlass, L. Y. Randall . 
Water heater, A. "" inter . . . . . . . . . . . . . . .  . 
Water heater, J. l\fc:Cartney . . . . . . . . . . . .  . 
\Vater tube boiler, .T. Kennedy . . . . . . . . . . .  . 
\Yeathpr strip, A. LOl'shbough . . . . . . . . . .  . 
W{'ft fork mechanism, W. H. Redding . . .  . 
'Yeig"ht for reciprocating devicE'S, variable 

796,835 
796, 932 
796,54g 
796, 924 
796,975 
796,742 
796,761 

return, H .  .I. Leschen . . . . . . . . . . . . . . . .  796, 7011 
Weight supporting device, A. Maloney . . .  796,fi8D 
'Yell cleaning out device, O sborn & Young. 796,446 
\Yhalebone substitute, E .  M .  Bossuett . . . . . 796, 79H 
vVind power mill, J. Maiz . . . . . . . . . . . . . . . . 796,588 
",Vinding machine, bobbin or quill, Wilde 

& Oosgrove . . . . . . . . . . . . . . . . . . . . . . . . . . 796, 885 
"'ire draWIng dies, machine for forming, 

J.  A.  Horton . . . . . . . . . . . . . . . . . . . . . . . . .  796,726 
Wire fabric machine, O. M. Lamb . . . . . . . •  796,66� 
vVires. clamp for attaching ground, G. R. 

Blackburn . . . . . . . . . . . . .  0 • • • • •  0 . . . . . . .. . 
Woodworking ma chine, J.  Warren . . . . . . •  
Woodworking tool, H.  Simpson . . . . . . . . .  . 
Wool, separating extractive and adhesive 

796,797 
796,779 
796,537 

matter from, A. P. Quackenbos . . . . . •  796,530 
Wrench, E. C .  Davis . . . . . . . . . . • • . . . . . . . . .  796, 822 
Yarn reel. L.  F. Earl . . . . . . . . . . . . . . . . . . . . .  796,962 

DESIGNS. 
Chair frame. G .  Stickley . . . . . . . . . . . . . . . .  37,508 
Chair frame, dining, G . Stickley . . . . . . . . . . 37,507 
Fabric, pile, F. E. Kip . . . . . . . 0 . . . . . . . . . . .  37, 509 
Inkstand, F. M. Ashley . . . . . . . . . . . 37, 504 to 37,506 
Locket, G.  Mason . . . . . . . . . . . . . . . . .  0 . . . . . .  37,503 

TRADE MARKS. 
Alterative solution for the treatment of 

I mucons membrane, Kress & Owen Co . .  
Aluminium and aluminium alloys, Pittsburg 

Reduction Co. . . . . . . . . . . . . . . . .  45, 084, 
Axles, wagon and ca rriage, Ooncord Axle 

00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  
Baking pmvder, J. C.  Grant Chemical CO' .  
Baking powder, Sherman Brother.., .� C o  . . . .  

45, 169 

45,085 

45,297 
45, 144 
45, 1 65 

--. . _-----_._-

AFTER 300 YEARS 
POSSIBILITY 

SCIENCE ELIMINATES 
OF A BURNT TONGUE 

THE 

Price $2.00 
Postpaid 

Pipe weighs 
one ounce only 

Large 
capadty bowl 

Inventor 
and Patentee 

Direct 
to Smoker 

Rarefaction-A. E, , .  
Diffusion-I, 2, 3 
Condensation-B 
DrainaJle-A, .B 
Ventilation - 4  

$1.000 Guarantee Witb Eacb Pipe. 
Endorsed by Pbysician s 

No trade i nterve nt ion .  Correspo ndence earnestly asked 
P lease send for booklet 

THE "A. C . "  PIPE CO., 807 Times Building, Broad-way � 42d St., New Yorh 

Seconds count. Be ready at the start with 
Badger's Fire Extingnisber 

and you can put OUt any kInd of a fire. 
A req11est will bring you the information 

you wish, FREE. 
BADGER FIRE EXTINGUISlIER 

SO Portland St • •  Bmlton, Mass. 

You Have a Telephone In 
Your Office, Of Course 

Have you one in your home ? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con­
tract Dept. , for full information 

New York Telephone Co. 1 5  Dey Street 

ROTARY PUMPiS A ND E N G I N ES. 
�i:;��so�l���;n� �:;o
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and engine from 1588 an d  illustrated with clear draw· 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 1111 , 1 1 1 0 . 1 I 1 1 .  Price 10 cents 
each. For sale by M.unn & Co. and all newsdealers. 

THE HANNA MFG. CO. 
Engineering Instruments 

382 River Street. Troy. N. Y. 

Illustrated Catalogue on Application 

THE EAGLE BRAND 

ON ION  SK IN  F I N I S H  CARBON PAPER 
i s  d istinctly a New Invention. It's 
just as clean to handle as a sheet oj white 
pa1!er. Manifolds like print. Lasts 
tWIce as long as ordinar� carbon paper. 
It is made on scientific lines by new and 
superior macbinery. Write for free 
samples and Eltate whether you use 
Pen. Pencil or Typewriter Carbon. 

AMERICAN RIBBON AND CAU BON COMPAI\ Y 
206 MUl St . . Rochester, N. Y., U. S. A. 

MIETZ & WEISS 
Si

,e�t,o�O H. l OlL ENGINES 
Send for gfs��it:t�. 

by 
:-�f���:ens��

ille!��ell\���i 
Catalogue. Economical and Most Refiable Power 

on the market. 
Hi);!hest award for Direct Coupled 

Oil Engines and Generator, l aris 
Exposition, 1900. Gold Medttls, Pall 
American Exposition, 1901, Charles­
ton Exposition, 1902. Gold Medal 

�h!e
S
l£��:i����O��i�i�:��.� l�g�: 

AUGUST MIETZ 
128�138 Mott St" New York, U.S.A. 

Catalogue Dept. 24. 

FOR 

G U N S M ITHS, TOO L  
MAKERS, EXPERI·  
M ENTAL & R EPAI R  
WOR K ,  ETC. 
From 9-in. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send jor Lathe Catalog. ,J���f!�t� W. F. & J N O .  BARNES CO. 

Established 1872. 
1999 Ruby St., ROCKFORD, ILL. 

" The Stately Homes 
of England" 

of which Mrs. Hemans sang so  sweetly, 
undoubtedly had the advantages of an­
tiquity and historic associations, but for 
positive comfort, beauty of design, prac­
tical arrangement and tasteful adornment 

they could not match the luxurious modern dwellings 
illustrated and described in 

" American Homes and Gardens " 
the new monthly magazine for all Americans appre­
ciating the " home. " 

This unique publication, every issue of which is a 
veritable edition de luxe, introduces the reader to the in­
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni­
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. It tells how 
bric-a-brac should be displayed and pictures hung so as 
to get the best effects. 

Subscribe Now, and Include the Beautzful July and A ugust 
Numbers, which will soon be Entirely Out of Print 

Every issue of 72 pages has a handsome colored cover and con­
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc. , where possible. 

All home lovers are delighted with the magagine, as are also archi·· 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3, 000 or. the more magnificent " million-dollar 
dwelling. " It is intended alike for the economical and the luxurious. 

72 pages each issue. 25c.  per copy. $3. 00  a year, in advance 

MUNN & C O . ,  PUBLISHERS, 3 6 1  Broadway, New York 



Build Your 
Own Boat 

BY THE 

Brooks System 

a �afi"a�g��t��l: 
piece of material 
from a full-sized 
pattern - you can 

build a canoe-row-boat-sail-boat-or launch 
-in your leisure time-at home, and the build­
ing will be a source of profit and pleasure. 

All you need is the patterns. costing from .$2. 50 up. 
and materials. from $5.00 up. The tools are common in 
every household. Patterns of over 40 styles and sizes-
all��1�gt�':��ki2 �y�t��' consists of exact-size 
printed paper patterns of every part of the boat ­
with detailed instructions and working illustra­
tions showing each step of the work-an itemized bill 
of material required and bow to secure it. 

Over 6. 000 amateurs successfully built boats by the 
Brooks System last year. Fifty per cent. of them have 
built their second boat. Many have established them­
selves in the boat-manufacturing business. 

Catalogue and particulars freE'. For 25 cents 100-page cata 
logue containing valuable information �or the. amateur yachts 
man showing several working illustratIOns or eaeh 
boat: and a full set for one boat. Full line in k 
down :Uld completed boats. ''''hen so ordered 
terns are expre�stjd. charges prepaid, C.O.D., 
to allow tlxamination-

Brooks Boat 
Mfg. Co. 

���t�fs �o��
e ljlt(tt�� 

408 Ship Street Bay Cit" Mich •• U.S.A. 

R,ADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientiflc account h as 
been Dublished than that contain ed in SCIENTIFIC 
AM ERIcAN SUPPLEMENT 1429. Tile p"per presents 
all that is at present known about radium and the radio­
active substances. Price 10  cents, b y mail . Munn & Co., 
B61 Broadway, New York City and aU newsdealers. 

SHOT GUN 
"The high-grade single gun ."  

Simplest " take-down " gun made. Top snap ; center hammer ; rebounding lock. l�, 1 6  and 20 gauges ; automatic and llon­
ejector styles. Your dealer can supply or we will sell to you direct. 

Dlustrated Catalogue tells about our com­plete line-FREE. 
HARRINGTON &. RICHARDSON ARMS CO. 

Dept. S Worcester, Mass. 
Makers of H & R Revolvers. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTTFrc AMJiiRICAN SUPPLEMENT 1 1 23 .  
Pr i ce 10 cents. For sale by MunD & Co. and all news_ 
dealers. Send for catalogue. 

I The Gibson Monograph I 

Two Strikes and the Bases Full 

worth of 
Gibson Proofs 
mounted and all ready 

for framing 
Upon receipt of $2 ( stamps, draft or money 

order) we will send by mail, prepaid , The 
Gibson Monograph- " Charles Dana Gibson, 
A Study of the Man, with Some Recent Ex­
amples of His Best Work. " This is a beau­
tifully printed volume measuring I 5 x 10 inches. 
I n  addition to the thirteen choice illustrations 
printed in the text there are six full-page draw­
ings in his very best manner that are separately 
mounted on heavy matboard, ready for framing. 
The results are particularly dainty and pleasing. 
We have never sold these proofs for framing at 
less than $ I each-the demand for them is 
constant. The price of these six alone without 
the text or accompanying illustrations would be 
$6. This is the only book on the foremost 
American artist. For a two-cent stamp we 
will send a catalogue showing small facsimiles 
of the six picturES and the cover. 

ADnRE�S TH:E BUSINESS OFFICE, COLLIER"S 
p2 w. 1 3 th St. , New York City 

Scientific American AUGuST - 'Ig, 
.
. 7905: • 
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I 'Beer, ChI', Brewing Co. • • • • • • • • . . • • • • • •  
Beer, MeA voy B rewing Co. . . . . . . . . . . . . .  . 
Beel> �ag{'

.
r, Ch�ttano�ga Brewing Uo • • • •  

Beel , lagel , �T. Uahm & Son . . . . • . . • . . . . . . •  
Bec�l', lager, G rand RapIds Brewing Co . • . •  
Boots and shoes, dressing for the uppers of, 

C .  L. lIautbaway & Sons . . . . . . . . . . . . •  
Boots and shoes, leather, Bay State Shoe 

& Leath e r  Co. of N. Y ,. . . . . .  45,15:J, 
Boots and slioes, leather, 'Vhorf & Mar-

shall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots alld shoes, leather, H. C . •  Jenney . .  . 
Boots allu 8ho($, lt�ather:, H.oherts & Hogc. 
Boots alld shoes, leathpr, Stephen Pu tIley 

Shoe Co. . . . . . . . . .  . . .  . 
Bootf�at���e��ld 

a�l�th�IW�Jet�� ' D��:��s:r
& (����� 

Brandy, John J�llwallger Co.  . . . . . . . . . . . . .  . 
B read, cakes, biscuits, awl crackers, 

Wagner Baking Co. . . . . . . . . . . . .  . 
Buggies, phaetons, surreys, driving an� 

spring \Vag-oIls, etc. , L. n. rl't:�lJbdb:; & 
Sons Carriage Company ' . . . . . . . . . . . . . . . 

Buggies, phaetons, surreys, driving wagons, 
spring wagons, and like vehicles, Com-
monwealth Carriage C ompany . . . . . . .  . 

Buttons, cloth covered aTIlI pearl, H. A .  
Austin & Co . . . . . . . . . . . . . .  , . . . . . . . . . .  . 

Calculating machines, key operated, li�elt & 
TH rrant Mfg. Co. . . . . . . . . . . . " . . . .  . 

Calieoes, American Printing Company, 
45, 088 to 

Canned fruih; and vegetables, Blooming-
ton Canning Co. . . . . . . . . . . . . . .  45:, 1 62, 

Canned vegetables and canned fruits, H .  
C. Baxter & B r o .  . . . . . . . . . . . . . . . . . . . . 

Canned vegetaules and fruits and canBed 
tomato paste, P .  Roncoroni . . . . . . . . . .  . 

Carpets and rugs, pile, Ivins, Dietz & 
,Metzger Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cars, raihvay, Goodwin Car Company . . . . .  . 
Cartridges for breech loading firearms, 

\Vinchester Repeating Arms Co . . . . . . .  . 
Castings, railway cal', National Malleable 

Casting Company . . . . . . . . . . . . . . . . . . . .  . 
Castings, steel, Aultman & 'Taylor l\fa-

chillery Compa ny . . . . . . . . . . . . . . . . . . .  . 
Cement, glue, and paste, adbesive, Wright 

& Cumnlings . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cement, leather, E . Al'nsteill . . . . . . . . . . . . . . 
Cement, Portland, Virginia Portland Cement 

Co. . . . . . . . . . . . . . . . . . . . 
Cham1?:lgne ..,und still wines, Steuben County 

W Ille C,o . . . . . . . . . . . . . . . . . . . . . . . . • • . • .  
Chocolate Cl'/:'ams, Proctor & 'VhUe . . . . .  . 
C igarettes, Stepbano Brothers . . . . . . . . . . .  . 
Cigars, G. 'V. Nichols . . . . . . . .  . 
Cigars, Y. Pendas & Alvarez . . . . . . . . . . . .  . 
Cigars, Frank n. lnecr & Company . . . . . .  . 
Cigars, C. I�. :'\filler . . . . . . . . . . . . . . . . . • . .  
Cigars, C .  So by . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clasps and fasteners for personal weal', 

Amerjcan Ring Co. . . . . . . . . . . . . . . . . . •  
Cleansing preparation for external use and 

for shampooing, C .  Ammen . . . . . . . . • . .  
Cocks, valves, and fittings, "''''illiam T. 

Bonner Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Co!!'e", J. W. Hamblet . . . . . . . . . . . .. . 
Coffee, Levering' Coffee Co . . . . . .  45, ] 2 1  to 
Coffee, Park & Tilford , . . . . . . . . . . . . . . . . . 
C ologne water and other perfumery, F. 

Hoyt & Company . . . . . . . . . . . . . . . . . .  . 
Cords, lines, twines, and ropes, Hilver 1..:1 ke 

Company . . . . . . . . . . . . . . . . . . . . . . ' 45,21 0, 
Cotton dress goods, H. W. A. Page . . . . . . .  . 
Cotton piece goods, Naumkeag Steam Cut� 

tun Co. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  . 
Cure for headaches, colds, and indigestion , 

Capudine Chemical Company . . . . . . . . .  . 
Cure for piles, Pineule Medicine Co . . . . . . .  . 
Cures and remedies, pile, J. 'V. Davis & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Depilatories, E. Fuehrer . . . . . . . . . . . . . . . .  . 
Die forgings, Billings & Spencer Company . 
Digestive preparation, Fairchild Bros. & 

Ii'oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Digestive p reparation, artifiCial, Ii�airchild 

Bros. & Foster . . . . . . . . . . . . . . . . . . . . .  . 
DiSinfectants, "''"est Disinfecting Company . .  
Dyes, Monroe D rug Co. . . . . . . . . . , . . . . . .  . 
Electric generators, parts and attachments 

therefor. Motsinger Device IV[anufactur-
ing Company . . . . . . . . . . . . . . . . . . . . . . .  . 

Electric plugs and receptacles, _MarshalL 
Electric Mfg. Co. . . . . . . . . . . . . . . . . . . . . 

Emollient and medicinal preparation for ex­
ternal and internal use, Chesebrough 
Mfg. Co. . . . . . . . . . . . . .  . 

Envelops. Outlook Envelope Company . . . .  
Fahries for coat and sleeve linings, H .  'V. 

Smilli � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Filing cases, transfer and binding cases, 

letter, C .  C .  Dilts Co.  . . . . . . . . . . . . . .  . . 
ringer rings, Ostby & Barton Co . . . . . . . . . .  . 
Flavoring extracts and fruit syrups and 

juices, McCormick & Company . . . . . .  . 
Flour, wheat, II. D. Fallis & Co . . . . . . . .  . flour • . wheat, Pillsbury-Washburn Flour 

MIlls Company . .  . . . . . . . . . .  45, 179 to 
]i�lour, wheat, 'V . J. Jennison Company . .  
Food o r  peptone preparation, artificially 

digested, Fairchild Bros. & :H'oster . . . .  
FrUits, dried and evaporated, J.  S.  

'l'wombly . . . . . . • • . • . . . . . . . . . . .  45,261,  
Gas heater,  which is applied to u gas j e t  

on a chandelier, w a l l  bracket, or  table 
stand, C. R.  Bannihr . . . . . . . . . . . . .  , . .  . 

Gin, Dreyfuss, Weil & Co . . . . . . . . . . . . . .  . 
Gin, J. W. Kelly & Co . . . . . . . . . . . . . . . . . .  . 
Gin, C. Sr ndheger . . . . . . . . . . . . . . . . . . . . .  . 
Gloves, Jourui;'ay &- Burnham . . . . . .  45, 104, 
Glue, McCormick & Company . . . . . . . . . . . . . 
Guano, I,\ S.. Roy ster Guano Co . . . . . . . . .  . 
Gum, chewing, Kola Chemical Co . . . . . . . .  . 

- Gum washes, ;J . J. Ottinger . . . . . . . . . . . . . . .  . 
Guns and parts thereof, Hunter Arms Co. , 

45, 243 to 
Hair curlers, Magic Curler Company, 

45, 148, 
Hair curling preparations, J. A .  Patlis Co . .  
Hair pins, De Long , Hook & Eye Company 
Ham, smoked beef, and uacon, L.  Meyer . .  
Hams, bacons, and tongue::;, H .  Koster . . . .  
Handles for axes, hatchets, ete. , I .  F. 

F�oI'ce Handle Co. . . . . . . . . . . . . . . . . . . . .  . 
Harmonicas, mouth, Firm of M. Hohner, 

45, 131 to 
Hats. Moore Smith Co. . . . . . . . . . . . . . . . . .  . 
Hats, �'. W. Seybel Co. • . . . . . . . . . . . . . . .  . 
Hedters, water or steam, Kewanee Boiler 

(Jompany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating systems, boilprs for steam and 

water, Kewanee Boiler Company . . . . . . 
Incubators and brooders, G. H. Stahl . . . . .  . 
Knives, butchers' knives and cleavers, table 

and carving, Landers, Frary & C1ark . .  
Laxatives, }]. Fuehrer . . . . . . . . . . . . . . . . . .  . 
Leather of all kinds, kid, F. Blumenthal 

& Co . . • . . . . . . . . • . . . . . . . . . . . . . . . • • . • •  
Lenses and disks for railv.'uy semaphore and 

other Signal lights, J .  C .  Baird . . . . .  
Macaroni and spaghetti, :ffi. P. Sholl & Co. 
Malt extracts, Valentin Blatz Brewing C o  . •  
Mattresses, Crescent Mattress Co . . . . . . . .  ' .. 
Medical tonics, Mans & W�aldstein Cu . . .  . 
Medicated adhesive plasters, G. :Mortimer . .  
Medieinal compounds for the cure of 

catarrhal d�;,eascs of the head, Ely 
Brothers . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . 

Medicinal preparation in the form of a 
mixture used as an Hntisi�ptic, germi­
cide, and re9.ling agent ,  Henry Neil 
Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . 

Medicine for purifying the blood and the 
cure of . syphillis, gleet, etc. , l\�oerg 
Remedy Company . . . . . . . . . . . . . . . . . . . .  . 

Medicines for the cure of diseases of the 
respiratory organs and for use in cnses 
of fever and apppndicitis. Ptleumo-
Phthysine Chemical !\Ug. Co . . . . . . . . .  . 

Metal partaking of the nature of alumInium , 
.J. M. Murjlhy . . . . . . . . . . . . . . . . . . . . . . . . 

Mineral water, natural, Stafford Mineral 
Springs & Hotel Co. . . . . . . . . . . . . . . . . .  . 

Music note sheets, perforated, Harry H . 
.Juf'lg Company . . . . . . . . . . . .  . 

Nails, tacks, and thllmu tacks, Berbecker 
& Rowland Mfg. Co . . . . . . . . . . . . . . . . . .  . 

Noodles and vermicelli, W. Boehm . . . . . . .  . 
Ointment, H. D. Noh]i-�s . . . . . . . . . . . . . . .  . 
Packing, asbestos, Bestosking Packing & 

Supply Co. . . . .  . . . . . . . . . . . . . 
Padlocks, W. Hingham Company . . . . . . . . .  . 
Paints and t�nam(�ls, Phoenix Paint & 

Varnish Co. • • • . . . . . . . • • . . . . . . • • . . • • •  

45,273 

45, 295 

45, 24!J 

45,OGB 

45.270 
45, 2:10 

45,�)6 
45, 280 
45,203 
45, 202 
45,20� 
45,22u 
45,226 
45,229 

45, 109 

Jiu=Jitsu Instruction by President Roosevelt's Teacher 

JIU=JITSU INSTRUCTION 6c. 
NATURE'S 
WEAPON 

THAT 
NEVER 
FAILS 

Japan succeeds be­
cause of the physi­
cal fitness of her 
sold iers. They prac­
tice Jiu-Jitsu, a sys­
tem of physical 
culture which makes 
them g i a n  t s  of 
strength and endur­
ance. 

0,(1 0,(1  
MAKES 
SMALL 

MEN 
STRONG 
GIANTS 

P. s. - Send six 
cents in stamps for 
FREE instructions 

THE AMERICAN COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 
378 Boylston Street. Boston. Mass. 

Do You Know u. s. A. 
that the appearance o f  your Jr�duct LIQUID PISTOL 
15 one-half of the selhng pomt. 

WIll stop the most vIcious dog If you use enamel, why not the (or m811) without permanent In-best e Tbatmeans jury. Ptrfectly snfe to earry . without 

B R AZ I L O 
. ; �  The-pigments selected lor Bra-9: zilo t::;namels are of the finest. Ii and after being bolt:,:d through silk 

danger of leakage. Fires and recharges by 
pulling the trigg'er. Loads from any liquid. No cartridges 
requirerl. Over 10 shots in one loading. All dealers, or by 
mail, 50e. Rubber·covered holster lie. extra. 
PAR K E R ,  STEAR N S  & SUTTO N ,  226  South St . ,  New Y o rk 

of about 10,000 meshes to the square, inch are ground in Hard R B O I L E R Finish Bra'l.ilo. which makes an enamel especially adapted for 

I 
B E S T  F O R  Y O U  

ONE COAT WORK o n  wood and metals of all kinds. A great saver of trouble, annoyance and money, 
This process of manufacture is protected by us. of lahor and anxiety is the -" ...... ,,... ..... 

Brazilo enamels dry from the bottom up. producing a hard. STANDARD STEAlll TRAP. 
smooth finish which will not chip or peel. It is a. new inveution that is simple Bnd 

ALL COLORS. WRITE FOR COLOR CARD. exce�dingly durable. �T orkillg parts al1 on 

45,146 
THA YER BROS. CO . •  WARREN, O. outSIde. Valves two-pleee simple 

check operating automaticall)� .. 
No waste l)f steam ('If wate'l-. 

45, 255 
45, l l S  
45,125 
45, 127 

45,301 
45, OUli 

45, 094 

45, � 64 
45, 170 

45,139 
45. 2<Y1 
45, OSS 

45,282 

45.206 
45, 143 
45, 142 

45,236 

45,285 

45, 13S 
45, :.102 

45, 201 

45,215 
45,277 

45,158 
45,178 

45, 182 
45, 1 83 

45,278 

45,262 

45, 250 
45. 1 86 
45,189 
45, 240 
45,105 
45,2:n 
45, 145 
45, 279 
45, 150 

45,248 

45. 149 
45, 1 51 
45, 306 
45, 160 
45, 159 

45, 157 

45,135 
45,107 
45, 1 08 

45, 253 

45,254 
45, 083 

45.077 
45,2 83 

45, 1 7 6  

45, 140 

45, 265 

45, 1 68 

45,267 

45, 086 

45.199 

45, 136 

45,074 
45,307 
45,210 

45.299 
45,075 

45,214 

Manufacturers of the celebrated .. GOLD LEAF LACQUER " 
If you h a \·e a boiler in vestigate 
this trap. 

E. H I P PA R D ,  Man ufactu rer, Y O U N G STOWN, OHIO 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. Tbis " built-up " laboratory FLY P A P  E R S. -:- 1<'ORM ULAS FOR 
balance will weigh up to one pound and will turn witl. a StlCk� FI,Y Paper� are contuIp.ed In SCI�NTIE'IC A�EH:I­
quarter of a postage stamp. 'rh e  balance can be .m ill.l e I C A N  �UI PLEMENT N9s. 1 U a ?'  ,and 1 3 ..! 4 .  Each Issne 
by any amateur skilled in the use of tuols. a 

.

. Ld It wIlJ cO!1tmns several reCIpes. PrlCe 10 cents each, from 
work as well as a $125 'balance. 'rbe article is accom� thIS office, and from all newsdealers. 
panied by detailed working drawings showing variuus ..... - _ 

stages of the work. This article is contained in SCI EN- D 't B M A L TIFIC AMERICAN SUPPLJ<>IENT, No. 1 1  84. Price 10 , on urn oney ny onger cents Tfor sale by MU.NN & Co .• 361 Broadway, New 
York City. or any bOOKseller or newsdealer. 

Portab l e  B u i l d i ngs 
have a peculiar value because there is no 
real estate attache,! to them. They can 
be sold and transfured elsewhere with 
the greatest of l';l..<;e. 'Ve manufacture X�,;i�����ill:La�1o����:lgs

c�L���i:: 
Houses, Coml-'iete Cottages, Ttlmporary 

��;t
e
��:�ii ;
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with nests, roosts, etc.; Workshops,with 
all necessary tools and implements. 

T H E  LATHROP M FG . C O . ,  Rochester, N. Y . ,  U. S.  A. 

You're doing so unless you periodicaHy clean your 
boilers with 

The Dean Boiler Tube C l eaner 

cl;�nE:�6� t�:l r�b�� ��i�:i.
s 

���
c
�O�::!'B���r k��� 

Economy " t ells all about scale and this trial o:ffer. 
Write for the book to-aay. 

THE WM. B. PIERCE CO. 
319 Washington Street. Butralo, N. Y. 

FULL OF­
MEeHANICAL 

HINTS 



M ullins 
S h e e t  M e t a l  

S tatuary 
Unequalled 

for 
Architectural 
Adornment 

HighI Y artistic ef­
fects that are exceed­
ingly d u rab l e ,  and 
that cost much less 
than cast or sculp­
tured work. 

Com plete illustra­
ted cat alogue mailed 
on request. 

W r i t e  f o r  e s t i­
mates on all kinds of 
sheet metal work. 
The W. H. Mullins Co •• 

203 Franklin Street 
Salem, O. 

Perfect Construction and 
doing the best and quick­
est work with least effort. 

UNDERWOOD TYPEWRITER CO. 
241 Broadway. New York.. 

" In all the land, range up, range down, 
Is tbere ever a place sO pleasant and sweet ? "  

THE 
1 0 0 0  
ISLANDS 

There may be somewhere on the earth a 
more delightful region than that of the 
Thousand Islands, but if there is, it has not 
been discovered. It is as fine as the Bay of 
Naples, with no danger of being bnried in 
hot ashes. There are 2, 000 picturesque 
Islands scattered along the twenty-five miles 
of one of the most beautiful rivers in the 
world. You can find out a great deal regard­
ing it in No. 10 of the U Four-Track Series," 
" The Thousand Islands, " of the St. l,aw­
renee River issued by the 

NEW YORK CENTRAL 
A copy will be mailed free on receipt of a two­

cent stamp. by George H. Daniels. Genera] Pas .. 
senger Agent, Grand Central StatioD, New York 

Scientific American 1 5 1  
Paper in rolls and sheets, merchandise, 

Reversible (Jollar Company . . . . . . . . . •  
Paper, toilet, Scott Pape� Co . . . . . . . . . . . .  . 
Paper, ,vall. Standard "'Vall Paper Co . . . •  
Peanut butter. Bossman & Lohman Co . . .  . 
Peanuts, Gwaltncy-Bunklpy Peanut Co . . .  . 
Periodical in magazine form, Levy Bros. & 

Co. • • . . . . . . . . . . • . . • . . . . . . . • . . . . . . . . • •  
Peroxid of hydrogen, Drevet Manufacturing 

Company . . . . . . . . . . • . . . • . . . . . . . . . . . . . •  
Pian')s, A. L. Creed . . . . . . . . . . . . . .  45, 129, 
Plows. plO\yshares, moldboards, plow points, 

etc . ,  Oliver Chilled Plow 'Yorks, 
45, 079' to 

Poker chips, G .  II. Harris Company . . . . . .  . 
Puwder, headaehe, fever, and pain, J. Lee 

Cruce Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Preparations for the destruction and extol'­

mina tiOH of water or croton bugs, 
roaches, etc. , O.  H. Jadwin . . . . . . . . .  . 

Rail bonds, H. P. BrmVIl . . . . . . . . . . . . . . . •  
Ranges. stoves, and heaters, Majestic Manu-

facturing Company . . . . . . . . . . . . . . . . .  . 
Rasl?s an? files, Stokes Bros. Manufactur-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
RazorG and razor bladps,  Kampf€' Bros . . . •  
Refrigerators and water coolers, Metal 

Stamping Co.  . • . . . . . . . . . • . . . . . • . . . . . •  
Remedies for boils, carbuncles, and similar 

blood troubles, l\L A. Shoemaker . . . . .  
Remedies for the bowels and liver, E. C. 

De Witt & Co . . . . . • . . . . . . . . . . . . . . • • . .  
Remedy for colic and cholera, internal, 

F.  Traudt . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Remedy for diseases of the stomach, liver, 

kidneys, malaria, and for eruptive skin 
diseases, A. G. Groblewski . . . . . . . . . . .  . 

Remedv foI" scalp disease s and tonic for the 
scalp, S .  North . . . . . . . . . . . . . . . . . . . . .  . 

Remedy for the cure of all blood and skin 
diseases and for purifying the blood, 
Swift SpE'cific Co. . . . . . . . . . . . . . . . . . .  . 

Remedy, headache, P. Gassett . . . . . . . . . . .  . 
Remedy in tablet form for dyspepsia and 

all forms of indigestion, Sanspep Chemi-
cal Company . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ribbons, satin-velvet, Helvetia Silk Mill . • . •  
Rubber belting, Gibbens & Stream . . . . . . . . •  
Rubber heels for ladies' boots and shoes, 

A. E. Little & Company . . . . . . . . . . . .  . 
Seed, grass, E. W. Conklin & Son . . . . . . .  . 
Seeders and planters, D. E. Sppjeher . . . . .  . 
Shade fabrics, window, Joseph Bancroft & 

Sons Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shade roller s  and fittings, spring, Stewart 

H8rtshorn Co. . . . . . . . . . . . . . . . . . . . . . . .  . 
Shade rollers, spring, Stewart Hartshorn 

Co. . . . . . . . . . . . . . . • • . . . . • • . • . • . .  45, 287, 
Sheetings, Pelzer M ' f 'go Co. . . . . . . . . . . . . .  . 
Sheetings and drills, Orr Cotton Mills . . . .  . 
Sheetings and drills, Pelzer l\f ' f'g Co . . . . . •  
Sheetings and shirtings, Monohansett :Mfg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sheetings, brown, Pelzer l\f ' f' g Co . . . . . . . .  . 
Shoes, leather, Hathaway, Soule & Harring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ShoE'S, mt"n ' s  leather and canvas, l\IcRae 

& BevlIl . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Silk fabric, A. H. Sands . . . . . . . . . . . . . . . . .  . 
Silk fabrics, York Silk Mfg. Company, 

45, 101,  
Soaps for toilet use and general household 

cleaning anti scouring purposes, W. M. 
Hoagland . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Specific for female complaints, liquid, G. 
l\iortimer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Specific for rheumatism and the blood, L .  
A. Sif'bf'rt . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

StoVE'S and gas stoves, oil, Grinberg Bros. 
Surfacers, japans, stains, paints, and var­

nishes, Chicago v arnish Co . . . . . . . . . . . •  
Suspenders, C .  Bloornbprg & Co . . . . . . . • . •  
Suspenders, men 's,  Hewes & PottCl", 

45, 1 1 1 ,  
Tea, Martin Gill�tt & Co . . . . . . . .  45, 1 1 5  to 
Tea, Lpvering Coffee Co . . . . . . . . . .  45, 119,  
TE'a, hf'rb, Weber Medkal Tea Co . . . . . . .  . 
Teas, .T. ],1:. Montgomf�ry . . . . . . . . . . . . . . .  . 
Tickets, tags, and labels, pin, A. Kimball 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tin plates, terne plates, tin tagger's, black 

tagg(�rs, sheet stpel, and sheet iron, 
E. L. Parker & Co . . . . . . . .  45,070 to 

Tobacco, plug, ,l\Ionarch Tobacco Works. -
45,22 7 ,  

Tobacco, plug, c u t  plug, a n d  smoking, J.  
G .  Dill . . . . . . . . . . . . . . . . . . . . . . .  45,241 , 

Tonic, preparation to be used as an animal, 
Pratt Food Co. . . . . . . . . . . . . . . . . . . . .  . 

Tonies, I. "" . Douglass . . . . . . . . . . . . . . . . .  . 
Towels, tablecloths, and covers, H. "t. A .  

Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tret�s infectE'd ,vith scale inseets, chemical 

compound for the treatment of fruit, 
Thomsen Chemical Company . . . . . . . . .  . 

Varnishes, shelIacs, and enamels, E. CaI-

45, 309 
45,3"3 
45, 304 
45,258 
45,25U 

45, 197 

45,205 
45, 130 

45, 082 
45, 305 

45,209 

45, 1 74 
45,237 

45,252 

45,087 
45,177 

45,286 

45, 269 

4-5,281 

45,141 

45 ,308 

45, 211 

45, 172 
45,208 

45,268 
45,113 
45,154 

45, 300 
45, 128 
45,078 

45,092 

45, 289 

45,288 
45, 089 
45,095 
45,099 

45,093 
45, 1 00 

45,290 

45, 293 
45, 152 

45,102 

45,198 

45,284 

!g:��i 
45,234 
45,11 0 

45,112 
45, 117 
45,120 
45, 1 73 
45,126 

45,277 

45,073 

45,228 

45',242 

45, 1 7 1  
45, 1 67 

45,097 

45,175 

SHOTGUNS AND SHELLS 
W inchester Repeating S h otguns and Win­
chester Shotgun Shells are j u st as reliable and 
satisfactory for bird shooting as Winchester 

Rifles and Winchester Cartridges are for big 
game . h unting, and sportsmen know this 
means as perfect an equipment as can be 

made You can spend a great deal more 
money for a shotgun than a Winchester will 
cost you,  but you cannot get a better shooting 
or bette r wearing gun ,  no matter what you pay. 
Winche ster " Brush " Shells are s omething 
new and desirable for bird shooting. They 
are s o  loaded that,  without the sacrifice of 
velocity, penetrati on,  o r  uniformity, they will 
make an open and even pattern at frqm 25 to 
30  yards in choke bore gun s .  W inchester Guns 
and Winchester Shells are sold everywhere. 

FREE : Our large Illustrated Catalogue. 
W , N C H ESTE R  R EPEATI N G  A R M S  CO •• N EW HAVEN, CONN. 

Civi l fngineering and Surveyors' Instruments 
DRAWING INSTRUMENTS. MATERIALS AND SUPPLIES 

We are the largest hOUffi-ts�b
o<;' 'St'fldvE'{rlN'l2 .:'�1 \1lb�IERJ:&� 1&:/RfilliJ�l¥sG CWTH, DRAWING 

A. S. ALOE CO., 515 Olive Street, St. Louis, Mo. 
Write for Catalog. " Sent Free." Correspondence Solicited. 

Agents Wanted 
in every railway shop to 
solicit subscriptions for the 

lRailwauJ!flasttf JiIlechanic 
ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 
• • • •  ADDRESS • • •  , 

Railway Master Mechanic 
Security Building Vanderbilt Building 

CHICAGO NEW YORK 

Men and boys wanted to learn plumbing trade 
�reat demand for graduates $4.00 to $5.00 day. Many 
complete course two months. Graduates admitted to 
Union and :\la�ter Plumbers Association. CO YNE 
BROS. CO. PLUMBING SCHO OLS. New York ,  Cin­
cinnati, St. Louis. For free catalogue. address 239 
Tenth Avenue, New 't ork, 

LET US  B E  YO U R- FACTO RY 
W R IT E  F O R  ESTI MATE ON ANY ARTICLE 

YOU W A N T  MAN U FACTUREO STA M PlNGS. , M ODELS, E XPER.  WORK 
• W R ITE F O R  F R E E  BOOKLET 

THE C LO B E  M A C H I N E  &; STA M P I N C  CO. 970 Ha mlltori St., Cleve land, 0_ 

Send the Name of Your Car 
or engine, and we will se-nd tull infor­matic'll about the Appl e Auto-r:�!:; !��;Fo�'auro��o�ii!,Sl��� 
or gas engine. address, 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

Lea r n  Telegra p hy 
R .  R .  

a n d  
Acco u nt i ng 

$50 to $100 per month salary assured our graduates under 
bond. Y o u  don't pay us until you have a position. 
J .. argest system of telegraph schools in America. En­
dorsed by all railway officials. Operators always in de­
mand. Ladies also admitted, Write for catalogue. 

M O R S E  S C H O O L  OF T E L E G R A P H Y  
C i n c i n n at i ,  0 . ,  Buffa lo .  N .  Y . ,  Al la nta , G a . ,  La Crosse. 

Wis., Texarka�a, Tex . ,  S a n  Francisco, Cal. 

A M O N E Y  M A K E R  
Hollow Concrete Building Blocks, 
Best, Fastest. �imple8t, Cheapest 
Machine. Fully guaranteed. 

THE PETT YJ O H N  CO. 
615 N. 6tb Street. Terre Haute, Ind. 

AUTO STORAGE BATTERI ES 
ALL KINDS 

T H E  WILLARD STORAGE. BATTERY CO . CLEVELAND 0 

G I N S E N G $25,000 made from one,balf 

man & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Washing fluids for cleanSing clothE'S, 

blankets, fine fabrics, paintC'd surfa('E's, 
fl oors, and walls, De' Cortle Washing 

acre. Easily grown through­
out the U. 8. and Canada. 
Room in your. garden to gro w 

thousands of dollars\ worth. Roots and seeds for sale. 
Send 4c. for postage and get our booklet D N telling all 
about it. McDowell GUlseng Garden, Joplin, Mo. 

45,233 

U!I 'r.r."!'rrr.-r::r:. [ ��� Corliss Engine., Brewers' 
and .Bottlers' Machinery. 'rHE VITJTER 
MFG. CO., 899 Clinton St .. Milwaukee, Wis. LEA RN WATC.HM A K I N G  Fluid Company . . . . . . . . . . . . . . . . . . . .  . 

Watchcases, Dueher "'ateh Case Mfg. Co. 
Watchps and watch parts, Hampden 1Vatch 

Whi��j·, 'B�i�dl�t ' 'Di�tiii�;y ' ·C�: : : : : : : : : :  
Whisky, H. Clar'kp & Sons . . . . . . . . . . . . .  . 
"'''"hi sky, A. Graf Distilling Co . . . . . . . . . . • .  
Whisky, D. Nettf'r & Company . . . . . . . . . . .  . 
,\\Thisk,v-, Rhombprg- Bros. & Co . . . . . . . . . . .  . 
Whisky, C. H. Ritter & Co . . . .  , . . . . . . . .  . .  
""'hisky , Roewekamp Bros. . . . . . . . . . . . . .  . 
"Thisky, Sherwood DistiUing Co . . . . . . . . .  . 
Whisky, A. A. Wolf & Co . . . . . . . .  45, 1 95, 
Whisky, Handler Bros. Dis. Co . • . . . . . • . •  
"'hisky, Bott & Cannon . . . . . . . . . . . . . • . •  
Whiskv, Chicago Table RUDply Co . . . . . . . .  
Whisky, Grf'cn RivE'r Distilling Co . • . . . . . .  
Whisky, Kay.;;er & Hegner Co . . . . . •  45,222, 
'Vhisky, Rock-Spring Distg. Co . . • • • • . . . . . .  
",""hisky, D. Sachs and Sons . . . . . . . .  45,238, 
Wood fillers, primers, and paints, B ridge-

45,�72 
45,256 

45,257 
45, 184 
45,185 
45, 1 88 
45, 1 90 
4 5 , 1 9 1  
45,192 
4 5 , 1 9:1  
45, 1 94 
45, 1 96 
45,200 
45,218 
45,219 
45,220 
45,223 
45,224 
45,239 

MODELS & EXP E R I M E NTA L  W O R K. 
Inventions developed. Special Machinery. 

E. V, B I L LAAR O .  24 Frankfort Street. N ew York. 

Dies, Tools, Models and Special Machinery. �,:�� , ";:"��"�:::;,,,;"�' HOEFT & MOORE ,  Chicago, U S. A 
()FI"ICE Ii5 �T PH." AV�"lI/'" WOHKS IN{5rA'i'lA I>: F �  . .. "'n_J'" STR e £TS 

BALLOONS A eronaut L. Stevens, 
.Box 181 Madison Sq .. N. Y. 

port Wood Finishing Company • • • • • • . •  
Wool wadding, M. A. Evans . . . . . . . . . . . . .  . 

45,213 Model Machinery and Experimental Work. 
45, 091 W. H. CRAWFORD 194 B roadway, New York City. 

LABELS. 
"Amprica , "  for mantles, IAberty Inc. 

Light Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Anti Grip Tahlets , "  for mediCine, C. ],1:. 

Dedman & Co . . . . . . . . . . . . . . . . . . . . . . • . .  
"Apex Brand, " for renovated butter, B.  

D.  Catlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Arb�s,ian Lithia Wa tpr, " for mpdicinal 

water, .L1 . D, Lemaire & Sons . . . . . . . .  . 
"Dr. Dick ' s  Pecan Gall Cure , "  for medi­

cine. Pecan Oil Manufacturing Co . . . .  
"Evans Wine of Olives , "  for wine of 

olives. Evans Pharmacal Co . . . . . . . . .  . 
" Jamps Fulton Bpfore and After," for a 

hair grower, .T. Fulton . . . . . . . . . . . . . •  
"Ma-Po-Lo, " for mediCine, Ma-Po-Lo 

Medicine Co. . . . . . . . . . . . . . . . . . . . . . . . . •  
"l\fadonna Ao 1851 , "  for cau-de cologne, J. M. Forina zur Madonna . . . . . . . . . . • •  "!\Teenah , "  for cigars, Kohn Bros. & Co . .  " Red Band Pure Scotch Snuff, " for snuff, 

Indepf'ndence Snuff Co. . . . . . . . . . . . . .  . t 'S.  
f��: b�lc��i��� J.
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"Veribest, " for whisky, M. Essig . . • • . • • •  

PRINTS. 
"Bohemian Brew , "  for b€'er, Jackson 

12,315 

12, 311 

12,308 

12, 309 

12,312 

12, 306 

12,313 

12,310 

12,314 
1 2, 304 

12, 305 

12,307 
12,303 

Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . • 1,395 
"Wbat the Doctor Says," for beer, George 

Wiedemann Brewing Company . . . . . . . . . .  1 ,394 

A printed copy of tbe specification and drawing 
of any patent in the forpgoing list, o r  any patent 
in print issued since 1863, will be furnished from 
this 'office for 10 cents, provided the name and 
number of the patent desired and the date be 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Oanadian patents may now be obtained by the in­
vmtors for any of the inventions namE'd in the fore­
going list. For terms and further particulars 
addresB Munn & Co. , 361 Broadway, New York. 

D RYI NG  MAC H I N ES .  S. E. WO RRELL 
Hanni bal. Mo. 

RUBBER Expert Manufacturers 
Fme Jobbing Work 

PARKER, STEARNS & SUTTON, 228.229 South St .. New York 

EX PERIMENTA L WORK Scientifically 
and accurately executed. 'Models and smaH machinery 
perfected. STENmCKE & VOLKMER, 61 Fulton Street. 
Telephone 5600 J obn. 

If You Have �!Il!e1f�!'.P��� �H�':�,,':.�r.;�!��,!,:: 
w. E. S. J A RRETT, Specialist 

(Reference : Boatmen's Bank.) Laclede nld�., ST. LOUIS 

M O D EL AND  E X P E R I M ENTAL WORK .  
Electrical and Mechanical Instruments. Small Mach'y 
E DWAR D K L E I N SC H M I DT. 82 W. Broadway, New York 

W. B. KNIGHT 6. CO. 
Mfrs. of Special Machinery and Tools 

2 0 1 9  to 2 0 2 5  L ucas Ave . •  ST. L O U I S  

T H E  MISREAD RECORD 

1!N�d���IJ��hIJ��lc�aI������i�t{i! Fr��J.
vaje�� 

ii:lJ'G.P �Jd';:;:'i'��: ii'rfl�O r.�:�dr:��r (f'.:t Cloth 

A LL KINDS OF 
MAC H I N I ST S '  TO O L S  and S U PPLIES 

ST. LOUIS MA(JJUNISTS' SUPPLY CO. 
1118 Pine Strf.�et St. Louis. Mo. 

Sena for our catalogue 

We teach it thoroughl y in uS many mouths as it 
formerly took years. Does away with tedious apprerl­
ticeship. Money earned while studying. Positions se­
cu red. Easy terms. Send for catalog. 
ST. LOUI S  WA'l'CHMAKING SCHOOL, St. Leuls, liD. 

l ee lJ g w % d 3 l Z  
Artistic Job Pri nting, Catalogs, Booklets, I n  English or 
FOREIGN LANGUAGES. Half-tona and Col or Presswork. 

LANGUAGES P R I N T I N G  C O M PANY 
Languages Building, 15 West 18th St.,  New York 

Crescent Machinery 
Qua!ity ana Price, both right 

BAND SAWS, J O I NTERS, SAW TABLES, 
BAN D SAW BLADES 

Catalogue tells the rest 

CRESCEN T MACUINE C O. 
2S0 Main Street. Leetonia, 0., U. S. A. 

Electrical Eng ineering 
a n d  Exper imental W o r k  o f  Every Descript ion  

W e  h,ave every facility for producing first· class work 
promptly. Our factory is equipped with modern ma­
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 VandeWater St., N. Y. Cit\" 

LE PAGE'S GLUE s:r��� 
a�ae���tf��?�l��ll i£�e�i!:�g���tft�Jf�Y:i test, 1 in. sq. hard pine butted, registered 
1620 lbs. before parting). Used by the best 
mechanics and III frs. the world over. Inval­uable in honsehold use, for Furniture .. ��i�����1Iirs?�:�s �:;i���,.anr 6i�bciitY� 
or collapsible self-sealing tube (retails IOc.) maIled for 12c. if your dealer hasn't our line. 

ILf PACE'S PHOTO PAST E, 2 oz. size retails 5c. ; by mail, IOc. 
2 o� sfz�fe��� 5� �fl�l;tl�o�! 
CO •• 139 Essex ,Ave •• Gloucester. ma .... 



Orient Buckboard, 4 H. P. Price $3711. 

H You Had An Orient Buckboard 
you could ride anywhere and everywhere at a cost of 
Jess than � cent a mile. You could learn to drive a 
Buckboard in half an hour. and tbe car is so light and 
fast you could run away from more than half the big 
touring cars on the road. 

Tbls year's Orient Buckboard bas simplified carburet-
r:s:����

d
p?:'Y::''::1:

r
:���:��ca;,�1:0�01�

e
� 

w����
r
s{�fe���� �7�;;�1¥l'75 and $525. Catalogue free 

WALTHAM MPO . CO. ,  Dept. H, Waltham, nass. 
Members of ASBOCiation of Licensed Automobile Manufacturers. 

To INVESTIGATE 
The mechanically correct D URYEr' ,  invariably is 
to purchase. ] turyes8 
are different is the reason. 
Patented features make 
them for Comfort and �o�onte�KetSuhreT�hs 

S��� 
Reason Why. 

D U R Y EA POWER CO.,  44-84 Aeyrud St. , Read i ng Pa. 

R u n  N o  R i sks With A n  A uto ! 
Test your batteries every time before , starting out, it may save 

towing expenses. 
An accurate volt meter up to ten volts 
Eit�ff �::,�a�rfv�e�

o 
�e";:�

er
�:

. 
re-

ceipt of $3.50 : tbe cbeapest 
price on record. 

All Automobile supplies �t the same 
low fijlures. 

T H E  M O T O R  CAR E Q U I PMENT CO., 
, 43 Cortlandt Street, N. Y. 

New Ice Machine 
Patent Aug. Osenbrick, Bremen 

U .  S. Patent No. 729,398 
Manufacturers taking any interest 
in a new patent for ammonia ab-
��1����irf�relf.�

a
!�;ly

o
[
0 
like ma-

T. A . ,  00 
66-68 L eonard St • •  N. Y. City 

CHAR E R  
Stationarles, Portables, Roisters. Pump. 
ers. Sawing and Boat OutJIts, Combined 
with 'Dynamos. 

G asoline, Gas, Kerosene. 
Send J<Yf' Cata/OgM. 

State Power Needs. 
CHARTER GAS E N G I N E  CO., Box 1 48 ,  STERLIN G ,  I L L .  

W h at I s  D au s ' T i p -To p ?  

S I All varieties 8t loWeSt pnces. Best .I:C.allroad 
Track and Wajlon or StOCk Scales made. 
Also 1000 useful artICles. Including Safe.; ca OS SeWIng \lachlnes, BiCYCles, Tool •. etc. ,;ave 

Money. Lists Free. CHICAGO SCALE co .. Chicago. Il l .  

l Films, :::;�?t�\;8. 
[f you contemplate go-�����:g� tU:�1�:8�: 
write for catalogue No. 
9. which, !tives lnforma 
l ion and prices of Mov-
Wrl ni:���e:6'gft��s 
and Views. We ull'er de­
pendable apparatus and 
views only; no second-���& 1!g�gfs it;1�U::1:s 

LO cover postage 0/36£ page catalogue-
K LE I N E  O P T i CAL co. 

62 State Street. Chie8lro. Ill. 

THE  E I G I N E  lllls 
with . & strop.g, steady 
pull. Used and recom­
mended by thousands. A postal card with your name and address will 
bring particullll'B. Our 
machines and prices will 
interest you. 
DSII'sn Gss Euclne 

& Mfg. Co. 
Wlnchester, Ky., U.S. A. 

J E S S O P  S T E E L  C f?  M F R� OF C R UCIBLE SHEET STEEL WA S H I N G T O N . PA . 

Scientific American. 

The hand that steers 
also controls the powe� 
The Rambler throttle is opened or 

closed by the fingers of the hand 
that rests on the steering wheel. 

Every forward movement of the car, 
from top speed to a complete stop, can be 
regulated by this means alone. 

This simplicity of control secures positive safety 
, (or every Rambler owner. 

This feature is only one of the 
many points of Rambler superiority. 
The rest will be mailed you on 
request . 

Surrey, Tyt>e One, illustrated herewith (without top) , $135O complete with lamps, 
tools, etc. Cape top, $125 extra. Other 
models, $750, $850, $2000, $3000. 

Thos. B. Jeffery '&' Co., Kenosha, Wis., U. S. A. 
Branches : Boston, Chicago, Philadelphia. 

New York Agency, 134 W. 38th St. Representatives in other leading cities. 

In  Every Speed , Contest 
which was open to, aU classes of machines, operators , on the 

Comptometer 
won all prizes 

' 

offered by the Chicago's First Annual Office Appliances . and Business System Show, 
Coliseum. Chicago. March 1 5th to 22d. All previQuB records cut in two. 

Miss Annie MaloneY9 operator at 
Marshall Field & Co. ' s  retail, added 
correctly SOO department store checks 
in 4 minutes and 5 S seconds. 

Miss Carrie De ·Wine. operator at 
c. B: & Q. Ry. freight auditor's office. 
performed. correctly 25 large multipli­
cations in 3 minutes and 16� seconds. 

Miss Mae Barclay. operator at Illi­
nois Central Railroad freight auditor's 
offic� added correctly six columns of 
numbers. equal to six ledger pages. in 
4 minutes and 39  seconds. 

Miss H. S. Pembrooke. operator 
at Marshall Field . &  Co. ' s  wholesale. 
performed correctly 25 large multipn .. 
Cations in 3 minutes and 2 seconds. 

The Comptometer ontclasses all other machines lor addition or multiplication. 
Pelt &: Tarrant nfg. Co. , 52 IIUnois Street, Chicago. 

The luxuriousness of the Franklin Runabout is real, true, and 
deep-way down to the heart of its motor. 

It is not only a beautiful car to look at, but it is a beautiful piece of machinery. Every part of 
the car is made from the' most appropriate material, no matter 
what the cost-nickel-steel� if ,  nickel-steel is needed ; nickel-alloy, 
if nickel�alloy is needed; aluminum, ' if aluminum is needed ; 

phosphor bronze, where it is neede d ;  and so forth. 
The inside of the cylinder and the piston are polished 

and ground, to perfection. Every­
thing is done as right as man 
knows how to do it. Cost has 
not been spared. 

Air-cooled-no freezing 
winter ; no overheating 

in summer. The car that 
is always ready. 

Send for book about this 
Franklin Runabout and other 
Fl anklin cars. 

, no lye; but cleaning by the penetrating SOAP a purely vegetable oil SOap,'containing 

, nature of its oils. Good for engineers, 
, electricianl'!,' chemists, etc., it thOr­

oughly rt'moves all stains, such ail rust, grease and oil, either from the hands or clothi�Jrz without 
injuring in the sli"htest. Also unsurpassed 8 S  a D RILLING SOAP. ' HAS NO EOVAL' FOR 
AVTOMOBILES. For cleaning floors and walls, esp�ciillly hard wood, it is invaluiLble . HaB no 
equal for automobiles. Does not injure the polish, but adds to' the lustre. If your dealer does, not 
keep it, send us his name and address and we will send you a sample can free. 

20th CENTURY 

HOFFHEIMER SOAP CO . •  1 & 9  E.  Jackson Boulevard. CHICAGO 
Eastern Office, No. 1 Madison Square, NE W YORK. Renshaw mdg., PITTSBUR G, PA. 

M A N  Y L I  V t,;. S . ,  , " :fUXfcl}s����\�t��:'���e." 
There never was, an invention better calculated, 'to be ' of benefit to the cyClist thau tbe far-famed 8li.d now universally adopted 

MORROW COASTER BRAKE 
It protects botb W'bee�':and 'rider' from danger; giving ',the latter supreme control , over tbe machme even wben coasting the steepest bill. Safety, simplicity and effi(liency assured. All parts interchangeable. Cbief parts ' cut from solid steel, glVln.o; great strength ' and" IiI,htness. No Increased friction when pedaling. Only one chuck - the Forward Drive. Price $11.00 complete, ' . , , 
ECLIPSE MACHlNE ' .  CO.. ; Eliriire.:. N. Y •• 

Any size place. summer hom�s, launches, yachts, etc. 
Every detail included ; :very best materia l :  practical. 
So simple n.o electrician required: Light A ll the Time, 
as storage battery included. Oas, OasoUne or Steam 
engines used give 'plent:y , of. power far pumping water, 
sawing . waod. refngeratton, ek. For our new 56-page 
catalague describing over ·100 different .outfits, address 

ELEOTRIO DEPARTMENT 
RICHARDSON ENGINEERING CO" Hartford. Conn. 

AUGUST 19" 1905. 

C O (. D  GALVAN I Z I N G .  
AMERI CAN PROCE. S S  !\l O  R O YA LT I E S. 

:;,AMPLES AND I NFORMATION O N  APPLICAT I O N  
N I C K E L 

All» 

Electro. Platlng 
Apyar&tlII aDd lateria! • ...... 
Hanson & V a n Wlnklfl 

Vo., 
Newark. N. J .  

92 William St., N .  Y. 
30 & 32 S. Canal 8t. 

Cblcago, 

New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, Steam, 
Suction and Garden Hose, . etc. , Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special ru15ber goods of every description. ., ,.,. , Write for catalogue. 
91-93 Chambers Si. , New York 

throws most powerful beam of any 
lamp made, yet but'lls cool. Sim. 
pie, safe and sure, no better ]amp 
. can be built. The most your dealer 
will say abou� the next'best is that 
��u�' ��� a:;oi?�;y�h: !��:!: 
and dodge the second best 1 

We stand back of every SOLAR 
lamp with a guarantee to YOU-a 
rl:k::�he

t�:;�:,�V;:r�o yci��a�� 
buy better lamps-whether oil . or 
acetylene. Write for booklet, or 
IlBk your supply man. 

K�n�:we� BJfe': f:t City 

May Save Your Life 

r::;,.==:\wR�lIIInI6IiuU�D(..,(.Dressings 
Remedies 

Eijlhteen Articles iu a Metal 
Case. For everybody wbo is 
liable to Injury. Quality guar­
anteed. Send. us 'Your address. 
We send the Case-if you are 
satisfied after examination, 

�""" I;·:-:::;,�:::;:rI send us One D ollar ; If not, 
return the Case at our ex­... _---IL......;:::..,.J pense. Circulars ' free. 

u. EMERGENCY CASE CO. 

Save Time and Money 
Progressive business men use 

BATES 
Hand Numbering Machine 

It f'rintA numbers consecutiveh', dnplicates or 
·repeats-cha.nged instan�ly o:v turmng pOInter. 
To learn how It will save for you, send for 
Booklet 48 now. 
BATES MFa. co., 3, Union Sq., New York 

CUICAGo-304 W:t.bash Avenue 
Factory, Orange, N. J. 

·IIIJJm!t!P&1R: 
115 to II COatOD Street. 


