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A PORT ARTHUR MYSTERY EXPLAINED. 
Thanks to the courtesy of the officers of the Port 

Arthur fleet, one of whom devoted a whole morning of 
his brief stay in New York to an interview with the 
Editor, we are enabled, in the present issue, to answer, 
in great detail, a question which was uppermost in 
the minds of most of us during the various operations 
of  the Russian fleet at Port Arthur. We refer to the 
fact that ships which had been torpedoed or mined, 
and were. therefore, supposed to be out of the fight for 
good, would reappear, apparently in good fighting 
trim, in an incredibly short time after the various dis­
asters. It was known that there was but one drydock 
available at Port Arthur, and that it  was not large 
enough to admit more than one vessel at a time. By 
what magic then, we asked, were these awful injuries 
repair€d, and the prognostications of experts, naval 
and amateur, as to the supremacy of the torpedo so 
rudely set at naught? 

The answer to this question, as given in the article 
published elsewhere in this issu€, will possess a fascin­
ating interest, particularly as this is the first time 
that the facts have been made known to the world. 
Moreover, the story, coming as it does direct from some 
of the chief participators in that wonderful naval and 
military struggle at Port Arthur, is not without a 
touch of true dramatic interest over and above t.hat 
due to its technical features. Throughout the course 
of the war we have recorded, either by pen or picture, 
every event of leading importance as it transpired ; but 
necessarily this record has been chiefly a story of the 
successes of the Japanese fl·eet. It gives us, therefore, 
much pleasure to present this authentic account of 
the magnificent effort made by the officers and men of 
the Russian imp�rial navy to retrieve the disaster that 
fell upon them on that memorable night of the 8th of 
February, 1904. 

PROPOSED MANHATTAN LOOP FOR BROOKLYN 
ELEVATED ROADS. 

That the whole system of transportation in the city 
of Brooklyn is in a wretched state of inefficiency goes 
without saying. The tracks are rough, the cars, which 
are too l ight for their work, are poorly heated, and their 
motors are of insufficient power for mod·ern require­
ments. The service on every line, surface or elevated, 
is altogether inadequate, and on ev€ry possible point 
of comparison the system is years behind that which 
can be found in many smaller cities of America that 
do not compare in extent and population with Brook­
lyn. The most important duty that the Brooklyn lines 
perform, or rather fail to perform, is that of getting the 
busy toilers to and from their work on Manhattan 
Island with some degree of dispatch and comfort. The 
B. R. T. which, being interpreted, stands for Brook­
lyn Rapid Transit, is a vast combination of several ill­
assorted and unrelated street and elevated roads, upon 
which the unfortunate Brooklynite is dependent for 
his means of getting about. For various reasons, 
which do not come within the province of a technical 
paper lik€ the SCIENTIFIC AMERICAN, this B. R. T. is 
in a state of poverty and disrepair which is a disgrace 
to New York city, and must be seen to be appreciated.  

We said that the chief duty of the B.  R.  T. is to get 
the Brooklyn toiler to his work and back again, with 
comfort and dispatch. He is brought in ; he is taken 
back ; but not with comfort and dispatch. Rather is 
he herded, driven, loaded, and unloaded, under condi­
tions as to space and air, and even cleanl iness, which 
remind the writer forcibly of a certain half-hour when 
he stood pitifully regarding a herd of "dumb driven 
cattle" that were being unloaded at the Chicago stock­
yards. There is a saying among suburban railroad 
men that "the money is in the straps." Judged on this 
basis, the B. R. T. should be simply smothered in 
wealt h ; for at certain hours of the day a strap is a 
l uxury so scarc·e on a Brooklyn car as to provoke a 
competition for its possession, only less strenuous than 
the headlong rush to secure a coveted seat. 

There arB many causes that contribute to this trans-
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portation fiasco. On.e of thes e  is the fact that each of 
the two bridges across the East River is a termi­
nus, and that there is no connection whatever be­
tween them. The trains and cars that cross to Man­
hattan, unload and rec·eive their hundreds of thou­
sands of passengers at two separate centers which 
are not related either to each other or to the 
gen€ral system of transportation on Manhattan Isl­
and. I t  has long been recognized that the only sens­
ible way to prevent the us€less congestion at these two 
terminals is to connect them by a system of tracks, and 
thereby form a loop around whicll the trains can cir­
culate, unloading or receiving their passengers at 
various points on Manhattan. 

. 

Just now there is a spirited controversy as to whether 
this loop shall b e  built by way of an elevated structure 
or a subway. It is the laudabJe wish of the Rapid 
Transit CommiEsion to prohibit the erection of any 
more elevat€d structures, and build all future exten­
sions of existing roads in subways. They would pre­
fer to connect the two bridges by a subway below 
Center Street. The Brooklyn cars would then cross 
the East River by one bridge, pass down by a four per 
cent grade into the Subway, and return by the other 
bridge, thence making the circuit of  their various 
routes on Long Island. 

To this scheme the Brooklyn Rapid Transit Company 
is unalterably opposed, being in favor of the connection 
of the bridges by an elevated structure over the same 
route proposed by the Rapid Transit Commission. Al­
though it is not so stated, the B.  R. T. objection is 
based upon th€ facts (well known among railroad men ) 
that the equipment of the Brooklyn elevated roads is 
unsuitable for use in the Subway. '1'he majority of the 
cars are too light, w eighing much less than the heavy 
Subway can, ; they are not fireproof ; and their electri­
cal outfit, motors, wiring, etc . ,  if it used the higher 
tension current with which the Subway is equip­
ped, would be liable to constant short circuits 
and danger of firo. On the other hand, if the 
B. R. T. were equipped with heavier cars to match 
the Subway electrical installation, it would become 
necessary to strengthen the whole of th€ Brooklyn 
elevated structures. Hence the use of the proposed 
Subway loop by the B. R. T.  would necessitate an outlay 
altogether of from $7,000,000 to $10,000,000 .  Of course, 
the very best thing to do at present would be to build 
the Subway, and make the necessary improvement in 
the rolling stock and elevated structures of the B. R.  
T. ; but  this company is ( or claims to b e )  so impecuni­
ous as to be quite unable to face the outlay. All 
things considered, we think that in the present dilem­
ma, the suggestion made at the last meeting of the 
Rapid Transit Commission is worthy of at least care­
ful consideration. It was propos€d to build an ele­
vated structure between the two bridg€s, with the 
understanding that i t  is to exist only for a period of 
five years, during which it would be leased by the B. 
R. T. At the end of that time the proposed Subway 
loop beneath the East River and through certain dis­
tricts in Brooklyn will be in operation. By this time, 
also, it is to be hoped that the B. R. T: will have recup­
erated to the extent of being able  to bring its equip­
ment up to the level of that of the Rapid Transit Sub­
way in New York. 

.... ., 

NEW EXPERIMENTS IN TURPENTINING. 
The old system of boxing southern pine trees for the 

production of turpentine and resin has very greatly 
reduced the pine timber wealth of the Southern States. 
'Three years ago the Bureau of Forestry determined that 
something should be done to eliminate so destructive a. 
method of procuring naval stores. Its three years of 
experiments toward this end have demonstrated that a 
new system of turpentining, which requires the use of 
earthen cups and metal gutters, not only greatly con­
serves the life of the timber tapped, but also gives an 
increased yield of resin, and th erefore a greater profit 
than is possible by boxing. The box method and the 
n ew cup and gutt€r system of turpentining are fully 
described and illustrated in Bulletin No. 40 of the 
Bureau of Forestry. 

While the new system is not yet in use by all turpen­
tine operators, its application is extending as rapidly 
as the necessary equipment can be secured. At present 
there is but one company supplying the kind of cups 
and gutter iron required. It is hoped, since the demand 
for this material is  very great, that in the near future 
the supply will be suffici€ntly increased to enable tur­
pentine operators to procure the needed equipment. 

While, in the work just completed, the Bureau of 
Forestry has performed an important service to the tur­
pentine industry. it feels that a still more conservative 
method of turpentining can be found which, consistent 
with a maximum yield of turpentine, will inflict the 
smallest possible injury upon the trees. With this in 
view, the Bureau has begun an entirely new line of 
field experiments. in order to determine to what extent 
the wound now made in tapping the trees can b e  les­
sened. 

The prinCipal experiments now set on foot comprise 
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the practical working of a number of different turpen­
tine crops. One set of trees will be used to determine 
the best width of face to b e  cut on trees of different 
diameters. 

Another set of trees will be  used to demonstrate the 
rate in height at  which weekly chipping should pro­
ceed, in order to stimUlate a full flow of resin. I t  is 
believed that the weekly chipping now practised cuts 
away in height, at one time, too much of the living 
wood. At present this upward chipping amounts to 
about 18 inches every year, and it  is thought that this 
can be reduced at least one-half or two-thirds. Such a 
saving in face height will permit a considerable in­
crease in the number of crop years, which should give 
a much increased total yield of resin, as well as reduce 
the d·emand upon the area of pine forests. There will 
also be an economy for operators in not having to move 
their equipment from one set of trees to another as 
frequently as is the case at  present. 

Still another set of trees will be devoted to finding 
out how deep toward t11.e center of the tree each streak 
should be chipped. Under the present practice, it is be­
lieved that an unnecessarily deep cut is made. thereby 
greatly reducing the vitality of the tree and conse­
quently its capacity to produce resin. 

... . ., 

WIND PRESSURE ON BRIDGES. 
Referring to our recent discussion of the question of 

the proper amount of wind pressure to provide for in 
bridges, a correspondent draws our attention to the fact 
that no mention was made of the extra surface which 
is pr·esented to the wind when a train moves onto a 
bridge. He asks whether this surface should not 
always be taken into account, and its effect provided 
for in calculating the wind stresses on any given span. 
Our correspondent is €ntirely right in supposing that 
allowance should be made for train surface, and indeed 
this is always done. It  was not our intention, in the 
article referred to, to cover the whole question of wind 
pressure, but merely to draw attention to the fact that 
the unit pressure adopted has been unnecessarily large, 
and to give the process of reasoning by which our engi­
neers have arrived at the lower figure which is now 
l ikely to be generally adopted. It is probable that 
in the early days of bridge designing, no account was 
taken of the great increase in the ar€a of a tridge which 
takes place when a train, or even a large number of 
horse-drawn vehicles, is crossing a bridge. The propor­
tion of the train surface to the bridg·e surface, and con­
sequently of the strains due to each, will of course be 
very much larger in the shorter spans. In the longer 
bridges the proportion will rapidly decrease ; but it can 
never reach a point, even in a structure of the length of 
the Brooklyn or the Forth bridge, at which it becomes 
a negligible quantity. There can b e  little doubt that it 
was the increase of surface due to the entrance of the 
passenger tra i n  upon the big spans of the Tay Bridge, 
that was the immediate cause of their being blown 
bodily sidewise into the river. 

STUDIES OF THE FOOD VALUE OF FRUIT. 
At the University of California, Prof. lVI. E. Jaffa has 

carried on, in co-operation with the U. S.  Department 
of Agriculture,  a number of investigations which have 
to do with the food value of fruits and nuts. th e special 
object of this and the earlier work which it continues 
being to study the value of such foods when they con­
stitute an integral part of  the diet. 

Nine dietary studies and 31 digestion experiments 
were made, part of them with persons who had lived 
for a number of years on a strictly fruit and nut diet, 
and others with university students who had been 
accustomed to  the ordinary fare. In the majority of 
the dietary studies and all but one of the digestion 
experiments fruit and nuts constituted all or alm08t 
all of the diet. Thus, in one series of tests the daily 
ration consisted of apples and bananas, alone or in 
combination, eaten with walnuts, almonds, Brazil nuts, 
or  pecans. In other experiments different combinations 
of grapes, pears, figs, walnuts, and other fruits and 
nuts were eaten with small quantities of milk, cereal 
breakfast foods, etc., the latter art icles being taken 
simply to give a relish to the experimental dietary 
combinations, some of which were rather unusual. 

In connection with this work the nutritive value of 
individual fruits and nuts was studied and many data 
were collected and summarized regarding the composi­
tion and energy value of these materials, an interesting 
feature of the work being a comparison, on a pecuniary 
basis, of these and some common foods as sources of 
protein and energy. In general, it may be said that th<1 
chief nutrients in fruit consist of sugars and other car­
bohydrates and in nuts of protein and fat. In other 
words, while both fruits and nuts furnish the body 
with energy, nuts furnish some building material ( pro­
tei n )  as well. Eome idea of the range may be gained 
from the fact that at ordinary retail prices in the 
United States, 10 cents expended for fresh grapes will 
supply the body with about 830 calories of energy, and 
in the case of dried apples or apricots will supply atout 
1,200 calories, as compared with 6 ,600 calories from H\ 
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cents' worth of wheat flour. In the case of almonds 
this sum will supply 0.08 pound protein and about 
1.100 calories of energy, and in the case of peanuts 
0.28 pound protein and about 2 ,800 calories, while ex­
pended for cheese it would provide 0 .17 pound protein 
and about. 1,300 calories, and for flour 0 .46 pound pro­
tein, as well as the large amount of energy noted 
above. 

Although some of the dietaries showed that it is 
quite possible to obtain the needed protein and energy 
from a fruitarian diet, the majority of those studied 
fell below the tentative dietary standards. I t  is hardly 
just to ascribe this entirely to the form of diet since 
the same people might have consumed no larger quan­
tities of nutrients on an ordinary mixed diet. The 
nutritive value of the fruitarian diet is perhaps most 
clearly shown in the case of one of these subjects, a 
university student, who though entirely unaccustomed 
to such fare gradually changed from an ordinary mixed 
diet to one of fruits and nuts without apparent los� 
of strength or health. He was then able for the eight 
days of the experiment to carry on his usual college 
duties and for a part of the time also performed heavy 
physical work on an exclusive fruitarian diet without 
material loss of weight. 

The cost of the fruitarian diet per person per day 
varied from 18 to 46 cents, values which compare fa­
vorably with those found for an ordinary mixed diet. 

Although it is undoubtedly advisable to wait until 
more data have been gathered b efore making definite 
statements regarding the digestibil ity of different 
fruits and nuts, enough work has been done to show 
that they are quite thoroughly digested and have a 
much higher nutritive value than is popularly at­
tributed to them. In view of this it is certainly an er­
ror to consider nuts merely as an accessory to an 
already heavy meal and to regard fruit merely as some­
thing of value for its pleasant flavor or for its hygieniC 
or medicinal virtues. 

As shown by their composition and digestibility, 
both fruit and nuts can be favorably compared with 
other and more common foods. As sources of carbo­
hydrates, fruits at ordinary prices are not expensive; 
and as sources of protein and fat, nuts at usual prices 
are reasonable foods. 

In the investigations at the University of California 

the question of the wholesomeness of a long-continued 

diet of fruit and nuts is not taken up. The agreement 

of one food or  another with any person is frequently 

more or less a matter of personal idiosyncrasy, but it 

seems fair to say that those with whom nuts and fruits 

agree can, if  they desire, readily secure a considerable 

part of their nutritive material from such sources. 

,.. . .  , ., 
THE DANGERS OF DINING. 

BY HCGO ERICHSEN. 
Of late, food adulteration has become so common, 

that most of the State legi slatures felt called upon to 

pass pure food laws, which are an effective safeguard 

against sophistication when enforced. But are they 

enforced? Is it not barely possible, in view of recent 

disclosuroo, that the position of food commissioner 

may afford petty politicians an opportunity for "graft"? 

In such a cas·e neglect of duty would flood a State with 

foods that, while not positively harmful to health, are 

certainly not what they pretend to be. A few in­

stances will suffice. Green tea is generally adulter­

ated with soapstone, gypsum, China clay, indigo, tur­

meric, or graphite. The bulk and weight of coffee are 

increased by the admixture of numerous roasted grains ; 

and some years ago letters patent w-ere issued for the 

manufacture of a pressed coffee bean containing abso­
lutely no coffee at all. Sugar and the various starches 
are commonly employed in th-e preparati_on of the low­
est grades of cocoa and chocolate. Imitation butter 

consists mainly of lard, and, as might be  expected, this 
material also enters largely into the composition of eer­
lain compounds dignified by:the nam-e of cheese. Two 
barrels of flour are made out of one by the addition of 
potato starch. The grocers of yore eonsidered them­
selves pretty shrewd when they add-ed a l iberal quan­
tity of sand to their supply of sugar. But the methods 
of their suecessors are far more subtle. And for the 
unsophisticated layman, it is .indeed almost impossible 
to d-etect the adulteration of sugar with glucose, unless 
he has recourse to a chemist. Most of us have seen 
pickles that app-eared to be preternaturally green, and, 
presumably, many a housewife has been fill-ed with 
despair at being unable te· obtain this beautiful color 
in "putting up" vegetables. The greening of these 
pickles is effected by the addition of· sulphate of cop­
per to the water in which they are boiled, a proceeding 
that is strongly condemned by sanitary authorities. 

When sulphate of eopper is indicated medicinally, 
however, the eating of these pickles might be a good 
way to introduee it into the syst-em. Some day, in 
place of the druggist, w e  may have a dealer in medi­
cated foods! Imagine a physician prescribing fruits 
preserved with salicylic acid in a case of rheumatism, 
or recommending milk containing formaldehyde to a 

patient requiring an intestinal antiseptic! 
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S omehow formaldeh yde, in my mind, is closely asso­
ciated with the lacteal fluid. I have no particular de­
sire to slander the milkman, but presume it may be 
regarded as an aceepted axiom that the milk sold in 
most of our large cities is  impure. In some communi­
ties, a s  I know by experience, th-e so-ealled inspection 
of milk is a farce, and intrusted to men as a recom­
pense for pol itical services rather than beeause of 
efficiency. 

The r-ecent typhoid fever epidemic at Ithaca, N. Y., 
shows how the water supply of a whole city may be 
polluted. Now suppose that milk cans are rinsed out 
in this water, and you hav·e an idea how the typhoid­
fever germs might be transmitted to the custom-ers of 
a milk route. Nor is this illustration without prece­
dent. S everal cases have been dted by authorities on 
the subj-ect, in which milk was thus contaminated. 

Auto-intoxication is a condition with which many 
persons are afflicted without knowing its precise na­
t.ure. 

Some folk are taken violently ill after the ingestion 
of strawberries, l)utter, peas, b eans, crabs, or cann-ed 
asparagus. That is to say, they cannot eat any of 
these articles of diet without experiencing very un­
pleasant consequences, although th-ey may consume 
every other kind of food with impunity. Apples, al­
though generally regarded as most wholesome, do not 
agree with everybody. 

But the dangers arising from auto-intoxication and 
idiosyncrasies are not the only ones that threaten the 
epicure. There is always a possibility of mistaking 
poisonous fungi for mushrooms. It  is an old saying 
that the best way to tell the difference between a poison­
ous fungus and a mushroom is to eat it-if one l ives 
it is a mushroom, if one dies it must have been a toad­
stool. 

It is strange yet true that som-e animals develop im­
munity with reference to certain poisons. For instance, 
it is a well-known fact that hares and rabbits feed 
upon the leaves of the deadly nightshade with impun­
ity. In th-e course of time, however. a sufficient quan­
tity of atropine is deposited in their muscular tissues 
to poison anyone who may use them as food. For this 
reason, it. is advisable not to dine upon rabbits in 
regions in which the b elladonna plant abounds. 

The dangers of eating tainted meat are well illus­
trated by an occurrence at Middleburg, Holland, where 
256 soldiers and 36 citizens were prostrated after eat· 
ing meat from a cow that had been killed while afflicted 
with puerperal f8ver. Ballard, to whom we owe this 
report, also refers to fifteen cases of ptomaine poison­
ing, with one death, that were caused by th·8 ingestion 
of baked pork. Ptomaines are found in many articles 
of food besides fish and shellfish, and their presence 
cannot be easily ascertain-ed. I n  Arizona whole fami­
lies were poisoned by eating fish, and yet the fish did 
not give forth any perceptible odor. Ptomaines are 
formed in edibles through chemical changes, and are 
not due to the uncleanliness of the receptacl e in which 
the food was kept or carel8ssness in serving it. 

At Wellback, England, 72  persons were poisoned 
with boiled ham that was served as a lunch, during an 
auction sale, by the proprietress of a neighboring hotel. 
Of these unfortunates, four died. 

According to statistics, sausage poisoning is a rather 
eommon occurrence. By bacteriologists it is commonly 
ascribed to the presence of an anrnrobic bacillus. The 
toxemia partly involves the digestive tract and partly 
the nervous system. Kerner report-ed 155 cases of 
sausage poisoning, with 84 deaths. Most of these oc­
curred in Wuertemhurg and Baden, Germany, where 
the methods of curing sausages favored putrefaction. 
Mueller recently r eported 124 cases of sausage poison­
ing, and stated that 6 died within 24 hours out of 48 
cases that proved fatal. 

Among the most recent reports concerning ptomaine 
poisoning, two are particularly interesting. One of 
these pertains to the case of Comte Lionel de  Laubespin, 
of Paris, who died in the early part of June, 1904.  The 
count, with a dozen other guests, ineluding the Marquis 
de  la Guiche, partook plentifully of duck ii. Za Rouen­
aise. All were ill next day, but the count alone suc­
cumbed. To cook Rouenaise duck, the bird is strangled 
and the blood eoagulates. The meat, therefore, quickly 
goes bad in hot weather. Inquiry revealed that in 
order to prevent this, some dealers inject corrosive sub­
limate before' strangling. At about the same time, Fran­
cisco Mora-S ilva, secretary of the Consulate of Ecuador 

at New York, died at the Roosevelt Hospital of pto­

maine poisoning due' to eating strawberries. 
Some of the fish 'in the waters of Japan are said to 

contain an active poison, wherefore their sale is pro­

hibited in the realm of the Mikado, for fear that they 

might be utilized for suicidal purposes. 
Rye, while in the ear, is very subject to a disease 

by which the grain becomes soft and black, a condition 

equivalent to mortification. When eaten in this state. 
the corn produces th-e most serious eonsequences in 

those who partake of it. Pellagra, a very foul condi­

tion of the skin, in which the cuticle l oses its natural 

character and becomes squamous or scaly, and dry, dis-

colored, and thickened, has been traced to this source. 
Gangrene also not infrequently follows its ingestion. 
In Austria-Hungary whole villages have been afflicted 
in this way, and it is no uncommon sight in those 
countries to meet men and women who have lost part 
of their anatomy by eating bread prepared from dis­
eased rye. 

Some years ago Vaughan and Novy discoverea a 
poison in decomposed dairy products which they termed 
tyrotoxicon. This is the toxin to which a number of 
eases of poisoning from cheese and ice cream have been 
attributed. The scientists named have also been able 
to isolate it from oyst-ers that had caused illness at a 
church festival. 

Many persons would be ready to believe that the mal­
odorous Limburger is a menace to public health, 
though they would be loth to ascribe toxic effects to 
the cheese commonly served in aristocratic households. 
And yet about 300 cases of cheese poisoning have been 
reported to the Miehigan State Board of Health alone, 
to say nothing of the long list that might be  compiled 
from the sanitary records of other commonwealths .  

I shall content myself with a mere mention of the 
fact that parasites are occasionally introduced into 
the gastro-intestinal tract by means of fruits and vege­
tables. But meat also harbors the eggs of these crea­
tures. And ther-e was a time when trichinosis was com­
paratively common, but sinee the government intro­
duced obligatory meat inspection, and no pork is  sold 
without having been subject.ed to microscopical ex­
amination, the disease is seldom eneountered. 

From the incidents mentioned it will be clear that 
dining is not the innocent occupation it was supposed 
to be, that it is, in fact, attended by some risk. And I 
can vividly imagine the effeet produced by the perusal 
of this essay upon the average reader. Possibly hoe may 
f-eel as did Wolsey when Henry VIII.  said to him, ac­
cording to one Shakespeare : 

"Read o'er this ; and, after, this : 
And then to breakfast with what appetite you have!" 
But, fortunately for mankind, every bullet does not 

find its mark, and the chances of dying of ptomaine or 
tyrotoxicon pOisoning are not any greater than those 
of perishing in a railway accident or being struck by 
a brick falling off a roof. We may, therefore, indulge 
in a certain fatalism, and continue to enjoy our meals 
as long as w e  have anything to eat and are blessed with 
a good appetite. 

• •• t • 
NEW COMPOUND FORMED IN ELECTRIC FURNACE. 

A new eompound, the boride of manganese, has been 
recently formed in the electric furnace by M. Binet de 
Jassoneix, of  Paris. The method of obtaining this body 
is described in a paper read before the Academie des 
Sciences. Amorphous boron reduces a considerable 
number of metallic oxid·es. With the oxides of iron, 
nickel, and cobalt it gives a metallic mass from which 
crystallized borides of these metals can be separated, 
as M. Moissan has already shown. Troost and Haute­
feuille have prepared a boride of manganese, Mn B2, con­
taining 28 per eent of boron. The oxides of manganese 
are reduced by boron in an air furnace, but it is difficult 
to obtain a metallic mass. In the electric furnace where 
the temperature is higher, the boric acid which is 
formed is volatilized, and a melted mass containing 
boron and manganese is formed. The present experi­
ments w-ere carried out by placing a carbon trough in 
the furnace, containing a compressed mixture of oxide 
of manganese and boron. This is reduced in a few 
seeonds. When the manganese is in exeess, th-e metallic 
mass may conta in 9 7  per eent of the latter, and takes 
the file easily. With an excess of boron, on the eon­
trary, we obtain a hard and granular mass containing 
some 20 per cent of boron. These metallic masses are 
attacked by acids and burn with ineandescence in 

chlorine, but the action stops at once in the latter 
C2.se and the melted chloride of manganese protects the 
residue from further action. This residue contains the 
new compound, boride of manganese, whieh is SGp;t­
rated by washing with water and alcohol. It is a bril­
l iant metallic powder, formed of small broken crys­

tals. Its density is 6 . 2  at 15 deg. C. In fluorine p:as it 

burns with a flame, and in chlorine with incandescence. 
''''hen heated in oxygen it glows brightly and forms a 
fusible borate. It is attacked slowly by eold water 

giving off hydrogen and forming manganic hydrate. 

HydrochloriC acid dissolves it, and forms a gas which 
hurns with a green flame. The author analyzed the 

compound, and finds that it corresponds to the formula 
Mn B. It  is to be placed in the series of .definite and 

crystalline borides of iron, nickel, and cobalt whieh M. 

Moissan has already formed. 
• • • 

NEW SUN SPOTS. 
Another group of sun spots has appeared on the east­

ern meridian. They cover an area of possibly 3,000,-
000 ,000 square miles and are more active than the great 
spots which appear-ed last month, and which are break­
ing up and disappearing beyond the central meridian. 

These new spots are likely to cause disturbances of 
some importance in the atmospheric conditions later, 
but it is too early to predict positively as to that. 
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A ROLLING ROAD FOR HORSES AND WAGONS. 
BY ARTHUR B. WEEKS 

A novelty in the way of transportation has been re­
cently put in service at Cleveland. In that city most 
of the freight houses, coal yards, lumber yards, and 
many manufacturing plants are located in the fiats 
along the Cuyahoga River, while the city at large is 

on a level 65 feet higher. A vast amount 
of teaming is done from the fiats, wagons 
following a roundabout course up the vari­
ous hills, and carrying much lighter loads 
than the same horses could easily pull on the 

. level. 
It requires thirty minutes to an hour to 

make the climb, the strain on horses and 
wear and tear on vehicles and equipment 
being excessive. A rolling road was de­
signed by Col. Isaac D. Smead, of Cincin­
nati, to obviate this. It is probably the first 
of its kind in the world, and was built at a 
cost, exclusive of preliminary models and 
designs, in the neighborhood of $100,000. 

The rolling road is located on the shortest 
and most direct line from the fiats, with a 
rise of 65 feet in 420 feet. It consists of 
an endless belt and platform made of planks 
eight feet long placed transversely of the 
roadway and bound with angle irons. They 
are securely fastened together in trucks of 
two planks each, adjoining trucks being con­
nected by heavy links to form the continu­
ous roadway. 

The roadway runs on some four thousand 
small wheels in which, to reduce friction 
and wear, a special type of Hyatt roller 
bearing was successfully introduced. At 
the upper end the roadway revolves around 
an immense sheave, the returning belt run­
ning underneath (and wrong side up) on 
idlers to a similar sheave at the lower end. 

Loaded wagons drive on the roadway at 
the foot of the hill, the wheels being securely 
clamped to prevent backward sliding. After 
a signal has been given to the operator in 
the controller house at the top, the road is 
started, horses and wagon remaining sta­
tionary on it till the top is reached. At the 
summit the roadway again slows down, and 
the wagons drive off. 

Scientific American 

winter weather during last February, and its attendant 

ice conditions combined with the successive rising and 
falling of tides in raising, by degrees, the piles support­
ing buildings and bridges located by fishing clubs in 
Jamaica Bay in New York city. 

The extreme cold weather freezes the salt water 
around the pile between the ebb and fiood tides, 

THE ROLLING ROADWAY IN OPERATION, 
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the longest in Europe, having nearly 100 miles length. 

It is deSigned to give a better communication between 
the cities in the northern part of Italy, especially Turin, 
and Switzerland. The line will run through a moun­
tainous region and will have very heavy grades. It 
starts from Martigny in the Rhone Valley and crosses 
the great St. Bernard by the Col de Ferret. The line 

will be completed by a section running from 
Turin to Savona, which is one of the leading 
Italian ports .. The road will be standard 
gage, with 100-pound rails, and double trade 
throughout. It. will give a direct transfer 
from the other railroads at the connecting 
pOints of Martigny and Turin, and will thus 
afford a through connectiol). betwee� Central 
Europe and the port of Savona. Current will 
be s,llpplied by hydraulic power from the 
Doire and the Drause rivers. Electric trains 
will be greatly appreciated as there will be 
25 miles of tunnel on the line. The profile 
consists of a series of up and down grades 
following the valleys and mountains of this 
region. Electric locomotives will probably 
be used, as they can take a heavy train in 
proportion to their weight. Thus the Valtel­
line locomotives draw a load of 300 tons, 
while a motor car weighing 60 tons only takes 
a load of 100 tons. It is not probable that 
the snow will hinder the operation of the 
road. As to the current, it is found that 
6,000 volts can be used on the Valtellineroad. 
A locomotive of 2,000 horse-power may be 
employed on the new line. With polyphase 
motors, a recuperation of 40 per cent can be 
obtained on the down grade by coupling the 
motors as dynamos. There will likely be two 
trains going up grade and two descending at 
the same time. The hydraulic station will 
need to give 15,000 horse-power, using 3 units 
of 6,000 horse-power each. The four trains 
running at the same time (counting the re­
cuperation of energy) will probably take 
6,000 horse-power only. On account of the 
heavy grades, the trains will not exceed a 
speed of 25 miles an hour over 20 miles of 
the road, but this will be made up in the 
other parts, giving an average speed of 30 
miles an hour. 

'roo Much o£ a GODd Thing. The unconcern with which horses make 
the trip is surprising. They are seldom 
alarmed even for the first time, and after 
two -or three rides take it quite as a matter 
of course. The rolling road attains a 

DIAGRAM SHOWING CONSTRUCTION OF THE ROLLING ROADWAY, 

An old writer says: "When men lived in 
houses of reed, they had constitutions of oak; 
when they lived in houses of oak, they had 

maximum speed of three miles per hour, and is driven 
by�four electric motors placed at regular intervals 
along its length, operated by a single controller. As 
the belt is end1ess and can be stopped at any point (and 
as frequently as desired) several wagons can be 
handled at once; indeed, it is somewhat in the nature 
of a "continuous performance," one driving on at the 
bottom at the same time one goes off at the top, others 
standing meanwhile at various pOints along the road. 
As many as six wagons have been on the road at one 
time, and single loads weighing 18',000 pounds (includ­
ing weight of wagon and horses) have been handled 
simultaneously with others almost as heavy. 

The average time for a wagon from bottom to top, 
including stops made for others to get on and off, is 
from three to four minutes. 

. ..... 
CUlUOUS EFFECTS OF DAMAGE BY ICE. 

The illustrations exhibit clearly the effect of cold 

sufficiently to clench the pile as if it was in a vise. Then 
as the tide rises two or three feet, the ice coating raises 
the pile out of the mud bottom. As the tide falls, the 
weight of the surrounding ice causes the ice in contact 
with the pile to break off. Another co

'
ld spell freezes 

the water around the pile, repeating with the recur­
rence of the tide the same operation. 

It will be noticed that it is only where the supported 
weight is light that the piles have been pushed up, such 
as the small bridge and the front piazza of one of the 
buildings. 

All of the piles under the main buildings, where the 
heaviest weight is, remain intact. This is due to the 
fact that the weight is sufficient to overbalance the 
clinging force of the ice on the surface of the pile. 

Long-Distance Electric Railroad • 

A project is on foot for building a line of electric 
railroad in Switzerland and North Italy which will be 

constitutions of reeds." This is a very fine, 
picturesque description of the injury which may come 
to us from fine houses too closely sealed to keep out 
the fresh air, and too heavily curtained, preventing the 
entrance of sunshine, which is almost or quite as im­
portant as air. But it is not at all necessary to have 
our fine houses unhealthfUl, and it only requires intelli­
gence and thoughtfulness to render a house of oak as 
promotent of health as a cabin. Fresh air will come 
into a well ventilated oaken house as well as through 
the open cracks in a house of reeds, and sunlight 
through a window in a palace as well as in a hovel.­
Health. 

. '. I. 

The heating properties of a speCial coal, says the 
Engineering and Mining Journal, depend mainly upon 
the carbon content, the oxygen being usually of no 
value, because it is combined with hydrogen as water. 
In gas coals, however, the excess of hydrogen is a 
material factor in heat production. 

Pllotograpll by E. Muller. THE Ul'LIFTING OF BUILDING FOUNDATIONS BY ICE IN JAMAICA BAY, NEW YORK. 
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The Plant.-Rednced from a Water-Color Drawing. 

A TYPEWRITER A MINUTE. 
It is a far cry from the monkish calligrapher, work­

ing in his cell or the "scriptorium" in silence, to the 
brisk "click, click" of the modern writing machine, 
which in a quarter of a century has revolutionized and 
reformed business. The typewriter seems to have en­
tered all arenas, untB now even the sermon is apt to 
be transcribed on a machine. Its introduction marks 
an era of progress not inferior to that brought about 
by the telegraph and telephone. 

In its economic aspect it has not only made a new 
vocation-especially for women-but has also enor­
mously increased the potentiality of production. Such 
results are the direct product of American invention; 
without this invention the result would have been 
barren; and without the enormously clever machinery, 
mostly automatic-also of native growth-it would 
have been impossible. A typewriter of the kind we are 
describing consists of many hundred assembled parts, 
al! of which must pulsate in unison, and when they 
are produced at the rate of one a minute, it is a twen-

Making Coiled Springs. 

\\' tring Articles for Plating. 

tieth century marveL With 
a revolver this is easBy un­
derstandable, although re­
markable; but with parts 
which originate in foundry, 
forge shop, machine shops, 
tin shops, rubber factory, 
glass works, and the shops 
devoted to the dozen and 
one other allied industries, 
the results are extraordi­
nary, and presuppose a per­
fect organization and me­
chanical equipment, coupled 
with the best -skilled labor 
attainable. A typewriter is 
a most complex machine in­
tended for performing for a 
period of years the duty of 
the amanuensis, and if it 
is not made with accuracy, 
the net result is a faBure. 
Parts are gathered together, inspected, assembled, and 
finished in detail, and finally the completed machines 
are turned over to the shipping department, at a rate 
which would seem almost too large to credit. It is only 
by a very close application to the laws of supply and 

Blanks, Dies, - Type. 

The Finished lUachines. 

Pneumatic lUolding l\'lachine. 

demand and the rules governing costs that such a 
result is achieved_ 

It is particularly appropriate that in this journal 
of scientific and industrial progress should appear the 
first published description of the great Remington 

A Corner of the Brass Foundry. 

The Plating Tanks. 

TBE MANUFACTUBE OF TYPEWBITERS.-TBE REMINGTON MACRINE. 
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standard typewriter factory; for it was a n  editorial, 
published in the SCIENTIFIC AMERICAN during the 
year 1867, describing the "pterotype" (winged type ) , a 
machine invented by one John Pratt, of Centre, Ala., 
and pointing out the great benefit to mankind and 
profit to the successful inventor that such a machine 
would confer, which encouraged C. Latham Sholes, a 
Milwaukee printer, and Carlos Glidden, an Ohio iron­
monger, to adapt a contrivance of their own for writ­
ing figures to record letters and words. 

It was, however, not till six years later, in 1873, 
after many unsuccessful models had been constructed 
by Mr. Sholes, that the resulting crude machine, seek­
ing a manufacturer, was brought to the notfce of E. 
Remington & Sons, t h e  famous gun-makers o f  Ilion, 
N. Y., in whose works at first, and afterward from 
1886 in those of Wyckoff, Seamans & Benedict, under 
the fostering care ch iefiy of W. K. Jenne-the hOnored 
dean of typewriter-makers-·it was mechanically im­
proved till it became a world-famed product. 

From a small and doubtfully-regarded venture, in 
1873, occupying an inconsiderable corner of the old 
Remington gun works, it has grown to a vast selling 
and manufacturing enterprise, the Ilion factory of 
which, in the b'eautiful Mohawk Valley, can employ 
over 2,0 00 people and covers 6 lh acres with its build­
i n gs alone. 

The latter are equivalent to a building 60 feet wide, 
one story in height and more than a mile long, and 
have a capacity of a machine a minute. 

The factory product embraces a variety of machine 
s izes and models which, with the various ingenious at­
tachments for special purposes, such as tabulating, re­
tail and wholesale billing, card indexing, etc., are capa­
ble of writing lines from one to twenty-five inches in 
length, in all the characters and styles (among the 
l ater additions are the Burmese, Armenian, Laos, and 
Arab ic characters) of type required by many languages 
and the various technical branches of the same_ 

If it were asked how a machine composed of several 
hundred parts which undergo an infinite number of 
operations could be sold at a fair price, the answer 
would be "system"; for these works are dominated by 
system. There is also not a step in any process where 
inspection is not in force. Gages and templates are 
used throughout the plant, and every part is certain to 
join every other part without a hitch of any kind. The 
inspection is from the raw material to the boxed ma­
chine, swadd l ed in its fiannels and hung head down­
ward from the top of the wooden box. The typewriter 
i s  born in the pattern shop and foundry, and enter� 
real life on the final inspector's desk. 

To produce, in an economical and sati sfactory man­
ner, a machine so compact in form and simple in oper­
a t ion, but embodying devices adapting it to the count­
less varieties of work that the Remington is called 
upon to perform, d ivision of labor is carried to an 
extreme, and "production engineering" of the most 
scientific character is required. The various parts are 
produced in the "Parts Fac­
tory," on a vast wholesale 
scale, and systematically 
stored on perpetual invento ry 
in a well-oiled condition iu 
the special stock-room cabi­
nets; while typewriting ma­
chines are assembled in the 
machine factory from these 
parts in all the styles and va­
rieties called for. 

THle PARTS FACTORIES.  
Beginning at the raw mate­

rial stores in our tour of the 
factory, we find that countless 
varieties of these have to be 
procured with regularity and 
systematically stoci,ed, be· 
sides a vast quantity of con­
sumable factory supplies. 

All the castings required 
are made in the company's 
foundries. The brass foundry 
with fourteen melting fur­
naces furnishes the various 
bronzes and alloys of copper, 
zinc, aluminium, and nickel, 
which are necessary for the 
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the corners of pieces; while the drilling of one hun­
dred holes at once in the top-plates by special auto­
matic drilling machines in three and a half minutes, 
one man only being required to attend to each three 
m achines, is perhaps the acme of labor-saving in this 
direction. 

Each of the various d istinct parts, after being drop­
forged, machined accurately to gage in costly fixtures, 
ground, polished, annealed, plated, buffed, japanned, 
assembled, compounded, and finally inspected, is stored 
in a well-oiled condition on perpetual inventory in 
the cabinets of the finished parts stock room. 

At all the stages enumerated, departmental inspec 

Reducing Pantagraph for ll'Iaking Letter Dies. 

tion insures that every single piece with the slightest 
defect is promptly thrown out, and nothing but first· 
class work passes forward for further treatment. 

So much for the metallic components. The parts 
composed of glass, rub ber, wood, leather, felt, etc., 
are similarly passed through an effective and economi­
cal routine, being shaped, gaged, and inspected after 
the same manner ; the governing consideration being 
the ma intaining and increasing of Remington supre­
macy in the matters of quality and durability of 
product. 

Wire-cutting and spring-making are interesting spe· 
cial processes, while the manufacture of the type sup­
plies some surprises for the uninitiated. 

Automatic Screw l\Iachines. 

MARCH I I , 1905. 

thousands lots. In the great machine hall ( 60 feet by 
3 40 feet ) , which we now visit, we find 3,000 type­
writers of all varieties from United States Domestic 
and Russian to Arabic, which writes backward, in all 
stages of assembly. There we see the machine, after 
receiving a registered number, rapidly grow under our 
eyes in the hands of several hundred of skilled assem­
bling experts to a frame consisting of a base, four 
posts, and attached top-plate with type bars in pOSi­
tion. The rodding, first aligning, and wiring follow 
quickly. The " pull-cut" to synchronize the wooden 
key-levers is succeeded by the assembling and fit­
ting of the ribbon movement and escapement. All this 
time the machine is progressing to the east along 
the south side of the hall, occupying after each opera­
tion open shelves speCially made for it, and never once 
touching the fioor. At this stage it meets the carriage, 
which has been in course of assembly from individual 
parts, and with the fitting of the carriage the machine 
can, for the first time, be made to write, Lnd thereby 
show beyond a doubt to experts what rapid adjust­
ments are needed. 

A very particular "touching up" of alignment fol­
lows, and then the ordeal of final inspection and ad· 
justment is reached, and seldom passed without criti· 
cism, as the standard is very high. The machine, at 
first an inert mass like any other mechanical product, 
receives now the very real but hardly definable quali­
ties of "touch," responsiveness, resilience, and syn· 
chronic action, which show themselves after the "tun· 
ing-up" process is complete, and which it is the object 
of the shipping department to maintain intact while 
the machine is on a long and risky journey to New 
Zealand, the Philippines, India, and ' 'the ends of thC' 
carth." 

One of our engravings shows the end of the manu 
facturing process-a machine a minute passing out 01  
the machine assembly hall into the packers' hands, 
from which it emerges to go into the packing box for 
sh ipment, every portion being firmly and delicately 
tied and padded against the risks of concussion a�d 
disturbance. We are indebted to the manager of the 
factory, Mr. John Calder, for courtesies in the prepara­
tion of the present article. 

------------�.� . .. �,--.. -----------­

C o ncrete BuildIng Blocks that DcCy Detection. 

So many improvements have been made in the ma­
chinery for manufacturing concrete building blocks 
as a substitute for building stone, and so generally have 
these blocks been accepted by the public, that it is 
only natural that the inventor should devote his atten­
tion to the material itself. Hitherto, concrete blocks, 
while vastly cheaper than stone and just as efficient 
in every way for the purposes they are used for, have 
been practically of a uniform color which detracted, 
in the eyes of some prospective purchasers, from th eir 
value as a material for making houses. In an attempt 
to introduce the coloring matter into these building 
blocks, it was found in mos'i; cases that the strength 

of the block itself was lost, 
to a great extent. . Lately, 
however, a new material has 
been found which, when mixed 
with the concrete, will pro­
duce an almost perfect imita­
tion of the stone that is used 
as a sample. Granite, with 
all its specks and black dots, 
can be imitated so that an ex­
pert will find it hard to differ­
entiate. Indiana limestone 
can be made to look so nearly 
like the object of nature that 
at a few inches' distance even, 
the imitation cannot be de· 
tected from the original. At 
a recent experiment, and us· 
ing an automatic Hayden ma­
chine, twenty blocks pel' 
minute were turned out with 
ease, and the result was so 
strikingly like the original 
stone which was used as a 
model, that there is no doubt 
whatever that the time has 
come when persons of mod-
erate means will be able to 

lighter but severely-handled THE MANUFACTURE OF TYPEWRITERS.-THE REMINGTON MACHINE. build imposing houses at less 
than one-sixth the cost of typewriter parts. The cast-

ings, whether of bronze or cast iron, are produced en­
tirely by the use of twenty-three Tabor pneumatic 
mol ding machines, hand molding having been com­
pletely superseded by the cheaper, cleaner, q uicl,er, 
and more accurate machine process with very finely­
adjusted nLetal patterns. The castings of various met­
als after pickling, tnmbling, and inspection are started 
on a systematic journey of the shortest possible 
length and with minimum handling, along with stamp­
ing, screws, and automatic machine products. 

In the case of the removal of material without re­
gard to exact gaging, belt-grinding s upplies a cheap 
and satisfactory method of getting into and around 

From an engraved plate twenty times full size, the 
redUCing pantagraph engraving machine produces a 
hollow die of the true size, which when set with other 
dies in the type wheel and rolled under pressure over 
a "form" of specially-prepared soft steel blanks, fur­
nishes a complete set of double-lettered type. These, 
when trimmed and hardened, are stored ready for use 
in machines, when called for. 

THE MA CHINE FACTORY. 
Up to this stage in our tour we have seen nothing 

like a typewriter, but instead a bewildering series of 
unfamiliar-looking pieces passing through a routine 
of mechanical treatment in thousands and tens of 

building them of real sto,. 
------------.� ,� .. �----------

A boat has recently beel llt into service on the Lake 
of Geneva which is drivEc ordinarily by a 45-horse­
power Diesel engine, runnlng at 260 revolutions per 
minute, but electric power l is made use of at starting 
and for reversing. At star�ing the Diesel engine is dis­
connected from the propelli ;r shaft, and drives only the 
generator and the exciter) The motor is then switched 
on and its torque and spe' ,d are adjusted by regulating 
the excitation. When f� J speed has been attained in 
this way, the motor is switched off, and the Diesel 
engine is directly. coupl,, ' !  to the propeller shaft. 
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The Ch angIng Color of Glass. 

To the Editor of the SCIENTIFIC AMERICAN : 
Th€ writer has r ecently observed in your columns 

a communication, bearing date F ebruary 1,  from Mr. 
W. L. Brown, of San Bernardino, Cal.,  r€garding the 
change in color of common white glass when exposed 
to the intense light of western deoorts, in which he 
controverts the theory of an earlier contributor, that 
this change is due to the action on the glass of alkali 
in the soil of these d€serts, and himself ascribes it 
to the oxidation of the iron present in the glass. 

Mr. Brown is  correct in his first statement-alkali 
has nothing to do with the change in question-but 
wrong in his own explanation. In the materials which 
compose common white glass, there is always present 
as an impurity a small quantity of oxide of iron, which 
in the process of manufacture is reduced to protoxide, 
imparting to the glass a more or less pronounc€d green· 
ish tint. To guard against th is, an oxidizing agent is 
added, and this  is frequently a minute amount of per­
oxide of manganese, which gives up a portion of its 
oxygen to the protoxide of iron, converting it into the 
practically colorless s€quioxide, while it is itself re­
duced to a lower and colorless oxide. Under the con­
tinued action of strong light, this colorless )ower oxide 
of manganese is slowly oxidized to  the original per­
oxide, and this latter imparts to the glass the amethyst 
or  rose-purple color observed, which indeed it should 
do, as the amethyst itself is simply silica, colored by a 
minute amount of peroxide of manganese, and glass 
is a mixture of sil icates. A.  L. B. 

Portland, Ore., February 22,  1905.  
. I .  . 

The Changil.g Color oC Glass. 

To the Editor of the SCIENTIFIC AMEIllCAN : 
In your issue of February 18 Mir. W. L. Brown r€­

ported on his observations of the discoloration of glass 
under the influence of sunl ight. To my knowledge the 
phenomenon in question was originally described and 
int€rpreted by Faraday. Later it was found by Gaf­
field, who systematically subjected various glasses to 
the action of sunlight, that for many specimens a few 
hours' exposure was sufficient to distinctly produce a 
faint coloration. Of a great number of samples ex­
amined, ther€ were only two ( a  certain Belgian and 
German glass ) which withstood the action of l ight 
during a long-continued exposur€. 

At the present time it is known that the presence of 
manganese in the glass accounts for this singular 
deportm€nt. The manganese may get into the glass 
as a contaminating ingredient of the raw material, or 
more especially by the process of discoloration in the 
glass works. Black oxide of manganese ( Mn02 ) is  
added to the fusion, for  the purpose of converting th€ 
ferrous compounds into the ferric state, changing there­
with the color from blue green to a faint yellow green. 
After the r eaction - is complet€, the manganese occurs 
as proto-oxide ( MnO ) which forms a colorless silicate. 
This compound appears to be sensitive to light, either 
alone or more likely in presence of oxidizing agents, 
such as ferric compounds. The r€sult of the chemical 
reaction inactuated by the energy of light will ulti­
mately be a compound of the type Mn203, called sesqui­
oxide . of manganese. This compound is the most 
stable oxide of mangan€se, and forms a silicate of 
dark amethyst, violet color. R. V. HEUSER. 

Erie, Pa., February 25, 1905.  
• I e  • •  

SteaOl Navigation Prior to 1 8 3 6. 
To the Editor of the SCIENTIFIC AMERICAN : 

In 1806 Robert McQueen, of Scotland, and a Mr. 
Sturtevant commenced at the corner of Barley ( Reade )  
and Cross (Center ) Streets the repairing o f  steam 
en'gines and boilers. In 1813 James P.  Allaire, a brass 
founder, also commenced, under the patronage of Rob­
ert Fulton and the elder Gibbons, the repair and con­
struction of steam engines and boilers. 

The universal type of marine engine then was that 
of the vertical crosshead. The boiler was that known 
as a D and kidney flue of copper ; so termed as a croslS 
section of the furnace was that of  the l etter D,  and the 
return flue at its side was shaped alike to a kidney, to 
conform to that of the curved vertical side of the D. 
Iron was not used until 1819.  Prior to this the boats 
even hence to Albany had copper boilers. 

The necessary heavy construction of the hulls of 
marine vessels was so fixed in the minds of shipbuild­
ers, that they failed to recognize that river and even 
coast navigation did not require it, and as a result the 
hu lls of  primitive steamboats were unnecessarily h eavy. 
The scantling of the hllll of the "James Kent," in ser­
v ice hence to Albany, W"_S that of  a seagoing ship. 

In illustration of  thib, the "Chancellor Livingston," 
which was built for service hence to Albany about 
1812, was in 1826  refitted with engine and boilers and 
plied hence to Providence, Rhode Island . 

The steam ferryboats hence to Brooklyn and Jersey 
City had vertical beam engines with the old parallel 
motion of Watt to guide the piston rod. Robert L. 
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Stevens in 1826 introduced a single front link and 
slides in the ferryboat "Newark," hence to Hoboken, 
and the West Point Foundry in 1836 introduced links 
and slides in the steam ferryboat "Jamaica." 

In 1821  David Dunham and Robert Fulton built a 
steamship, the "Robert Fulton," to ply hence to New 
Orleans, but the enterprise failing, she was sold to 
the Brazilian government and converted to a frigate. 
In this year the "North America," built by the Messrs. 
Robert L. and E. A. Stevens, made the passage from 
Albany here in the time, then unprecedented, of ten 
hours and twenty minutes . 

A monopoly of the steam service on the Hudson 
River, which had been enjoyed solely by Robert Fulton 
and Robert R.  Livingston, was set aside by the decision 
of the Chancellor of  the State ; and the steamboat 
"Olive Branch," in order to avoid the State law, would 
leave Jersey City early in the morning, run over to 
New York, leave there at the regular hour of the Al­
bany boats, and in returning, after leaving passengers 
at New York, would pass over to Jersey City for the 
night. 

In 1821 a steamboat was advertised to make Sunday 
excursions. So generally was such a purpose con­
demned, that not only did the clergy denounce it, but 
a number of our citizens met and expressed displeasure, 
but it did not avail , and excursions were had and 
have continued ever since. The wail of the clergy was 
caricatured by the representation of a steamboat leav­
ing her pier so crowded with clergymen and their 
families that some were shown hanging on to the out­
side of her rails. It was not until 1826 that inclosed 
p ilot-houses were adopted and connection with the en­
gine room effected by b ells. 

CHARLES H. HASWELL, C. and M.E. 
New York, March 4,  1905 . 

A MAGNETIC INDICATOR FOR TANKS. 
A very ingenious little appliance for indicating the 

level of  a fluid in a tank was exhibited at the rec,ent 
Motor Boat and Sportsmen's Show by the R. & C. Indi-
cator C o m ­
B r i d g eport, 
s t r u c tion of 
is well shown 
anying cross­
In a closed 
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float, H, adapt­
a rod, F, at 
center, and on 
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ed to slide on 
one side of the 
a flat, twi sted 
ed in the cen­
is pivoted and 
upp€r end a 
n et, D. As the 
the tube, it 
ward along the 
and, since it 
about its axis 
the rod, F, it 
bon, w h i c h 
a r e v o l  ution 
tire travel of 
the cap, A, of 
a magnetized 
which travels 
This needle is 
th€ dial by the 

bar-magnet, D, A MAGNETIC INDI- below it, and 
hence it always CATOR FOR indicates t h e  
level 0 f t h e  TANKS. fluid in the 
tank. The cap, A, and tube, 
G, can be removed for filling th€ tank, or the apparatus 
can be placed in another part of the tank, instead of 
in the regular filling hole, in wh ich event it will not 
need to be disturbed. It will b€ found a great con­
venience to automobil ists, launch users,  and others 
using gasoline in quantities, as there are no holes 
through which the vapor can leak, and the tank is her­
metically sealed as before. 

------.......... , ............. ---_. 

Th e C u rre nt Snpl)leJnent. 

The current SUl'l'u:!Vm;\T, No. 1523, opens with a con­
tinuation of Tsybikoff's article on Lhasa and central 
Tibet. Spl€ndid illustrations accompany the text. Prof. 
William J. Baldwin recently delivered at the Brooklyn 
Polytechnic Institute's College of Arts and Engineering 
an excellent paper on steam-heating principl€s. This 
paper is published. The new Belgian process of elec­
trically-welding chain, which was briefly discussed in 
these columns som€ time ago, is fully described and 
illustrated. Just at the present time the developments 
in heavy electric traction are attracting more atten­
tion than any other subject in th€ electrical field. For 
this reason readers will follow with particular interest 
the abstract wh ich is published of a paper by Mr. W.  B .  
Potter, of the General Electric Company, which paper 
states the opinion held by that corporation on the 
future of electric railway operation. "Meteorology in 
the British E'lnpire," Sir John Eiliot's paper, is con­
cluded. Prof. N. Monroe Hopkins preoonts his eighth 
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paper on "Experimental E1ectrochemistry." He dis­
cusses important conditions to be noted in electrochem­
ical operations ; caustic soda and chlorin€ from salt ; 
electrolytic production of white lead ; electrolytic pro­
duction of cadmium yellQw ; electrolytic production of 
mercury vermilion ; electrolytic production of Scheele's 
green ; and electrolytic production of B€rlin blue. 

• • • • •  
The International Conlluissio n a n d  the A nto Raccs. 

The recent action of the French Automobile Club re­
garding the Gordon Bennett C up race awakened quite 
a stir in automobile  circles, and finally I€d to the ap­
pointment of an International Commission, which re­
cently met in Paris and succeeded in bringing this 
much-disputed question to a successful issue. It will 
be remembered that the Automobile Club of France 
decided to run the Gordon Bennett Cup together with 
the new event, the Grand Prize of $ 25,000 which has 
boon recently established. The club considered that 
the Cup race as it  was held heretofor€ is quite unjust to 
the national industry, seeing that the French cars run 
a chance of being beaten by another nation who may 
figure for but littl€ in automobile affairs, as at present 
the number of cars is equal for each nation. The other 
clubs naturally take the opposite view of the affair, as 
any change in the rules tending to give a number of 
€ntries proportional to the extent of the industry would 
place them at a disadvantage. After the decision of the 
French club was announced, namely, to hold the two 
events at the same time and over the same course this 
year and afterward to mollify the rules for the Cup 
race so as to giv€ a proportional number of  entries, 
all th€ other clubs protested energetically against such 
an action, and decided not to enter the races at all un­
less some understanding could be made. On the other 
hand, the French constructors who expected to enter 
the Cup and the Grand Prize held a meeting and de­
cided to follow the plan of their club, or else refuse to 
take part in the races. This state of affairs led to the 
formation of the I nternational Commission, which met 
at Paris on February 20.  It had del egates from all th€ 
leading clubs. The delegates from I<'rance were Baron 
de Zuylen, M. de Dion, Rene de Kniff, Count d e  Vogiie ; 
from England, Mr. J . Orde ; Germany, Count Sierstorpff, 
Levy-Stoelping, Fasbender ; Holland, M. Hombach ; 
Austria, Prince of Solm-Braunfels ; B elgium, Baron de 
Crawhez, Count de Liedekerke, Ph. de Burlet ; Switzer­
land, Baron de Sulzer ; Italy, Sig. Mario Monta. After 
considerable discussion it was finally d ecided that thE\ 
Cup and the Grand Prize would be s€parated, and the 
Gordon Bennett Cup will be  run this year according to 
the existing rules. Th€ Grand Prize will be held fifteen 
days later. Another decision of considerable interest 
is that all the clubs who participate in the Cup race 
are to share in the expenses of the event instead of al­
lowing a single club to bear them, as heretofore. The 
rules for the Cup race will b e  revised for the following 
years, so as to give a more equitable representation to 
the nations whose industry is  the largest ; and th€ en­
tries, 

. 
instead of being equal, will be in proportion to 

the importance. of each nation, The proportion of en­
tries which the Automobile  Club of France decided 
for the Grand Prize this year will no doubt be made the 
base of the n ew rules for the Gordon Bennett Cup, and 
thes€ figures will be subj ect to revision every year. 
For the Grand Prize this figure is fifteen cars for 
France and twenty-seven for the other countries com­
bined. It  was also decided that the eliminating trials 
would b€ run in the first part of June, the Cup race 
fifteen days after, and the Grand Prize in the first week 
of July. 

• • • J "  
Seventh Satenite of' J u piter. 

Dr. Perrine, of the Lick Observatory, has d iscovered 
a seyenth satell ite of Jupiter. The discovery of the 
seventh moon was mad€ on January 6,  the day follow­
ing the announcement of the discovery of the sixth 
satellite, when Mr. Perrine resumed his comparative 
examination of the n€gatives secured and was rewarded 
by d iscovering the image of a very faint body which 
changed its position from night to night. 

Whether these new satellites are revolving around 
Jupiter in the sam€ direction as th e five inner satellites, 
or in an opposite d irection, is not known. It  is certain 
that the planes of their orbits make a considerable 
angle with each other and that they mak€ large angles 
with the plane of  Jupiter's equator. The distances of 
the two satell ites from Jupiter are not very unequal, 
in both cases probably lying b€tween 6,000,000 and 
8,000,000 of miles. 

. '  . .  
Gas-engine pow€r and single-phase traction are com­

bined in an electric railway system being built to op­
erate between Warren, Pa., and Jamestown, N. Y. '1'he 
power station is being equipped with two 5 00-horse­
power gas engines, of  horizontal single-crank double­
acting type, directly connected to two single-phase 
alternators supplying high voltage current for direct 
transmission-without raising transformers. A 55-
hors e-power gas engine is also provided for the ex­
citer and the air compressor. 
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THE NEW CUNARD LINER " CARONIA." 

The "Caronia," the latest addition to the Cunard fleet 
of transatlantic l iners for s ervice between Liverpool 
and this country, , is the largest vessel flying the 
Cunard flag, excelling in length both the "Lucania" 
and "Campania," the present crack ships of this line, 
by 58  feet. The "Caronia" was constructed at the ship­
yard of Messrs. John Brown & Co. on the Clyde, and is 
incidentally the largest vessel that has ever been 
launched upon that river. 

The principal dimensions of the vessel are as follows : 
Length over all, 678  feet ; molded breadth, 72 feet ; 
depth to sheltered deck, 52 feet ; to boat deck, 80 feet ; 
to top of funnels, 144 feet ; loaded draft, 32 feet ; ton­
nage, 21,150. 

This vessel possesses many notable features. In the 
first place. although of such large dimensions, and o f  
18  knots speed, s h e  is m o r e  of a passenger than a cargo 
vessel, although she was designed essentially as an 

The Drawing Room. 
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of half of the vessel's length amidships. The bridge 
deck is also carried for more than half of the vessel's 
length amidships, thereby conducing to the strength 
of the upper structure. This deck for its whole l ength 
constitutes a portion of the main structure, with all the 
main frames carried up to it, the side frames not being 
reduced in any way. 

The "Caronia" is provided with eight continuous 
decks-the boat, promenad e, bridge, shelter, upper, 
main, lower, and orlop. The first six of these decks are 
available for the convenience of passengers, and some 
of the third-class travelers have accommodation on 
the lower deck. The first-class dining saloon is a 
spacious and lofty apartment, extending the full width 
of the boat. The whole of the 300 first-class passenger:; 
can be conveniently seated simultaneously in this sa­
loon. The decorations and appointments are tastefully 
carried out, the prevailing style being eighteenth c en­
tury with a white color scheme. The carving is car-
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The cabins are of two, four, and six persons' capacity, 
and the whole accommodation indicates a decided im­
provement in the convenience for this class of traveler. 
The crew comprises 450 officers and men, which to­
gether with 2,650 passengers of all classes gives a total 
maximum population of 3,100 souls. 

S ixteen collapsible life-boats are carried, together 
with a large number of semi-collapsible boats and other 
equipment such as life-belts, etc. The vessel is fitted 
throughout with the Stone-Lloyd system of watertight 
doors, by means of  which all passages through the 
transverse bulkheads may be closed simultaneously 
from the bridge if desired, or  any individual door 
opened or closed from the same point as required.  An­
other feature of this invention, which was fully de­
scribed in the SCIENTIFIC AMERICAN SUPPLEMENT some 
months ago, is that, even if the controlling mechanism 
from the bridge breaks down, the doors close auto­
matically directly water enters a compartment. 

The L()nn�e. 

Two sets of quadruple -expansion engines. Indicated horse-power, 22,700. ' .. rial Spetld, 19.51 knots. Sea Speed, 18 knots, Dl"placeluent, 29,800 tOllS on 32 feet draft. 

" Caronia " on Her Trial Trip. View on Platform of thA Engine Room. 

intermediate boat. The vessel is built to the highest 
class of Lloyd's special survey, and at the same time 
has been designed so as to coincide with the conditions 
of the British Admiralty for service as a transport or 
armed cruiser. 

The cellular double bottom is of especially stiff con­
struction. There are fifteen longitudinal girders, each 
with a depth of 5 feet from margin plate to margin 
plate. The ballast tanks have a combined water-carry­
ing capacity , of 3,450 tons. For about three-fifths of 
the length of the vessel amidships the frames are of 
channel section, and angle frames are doubled forward 
and aft in order to brace the extremities of the hull .  

There are twelve transverse bulkheads, all stiffened 
so as to resist any pressure that m ay suddenly be 
brought to bear upon them by flooding. The decks are 
all  continuous, and completely plated from the bridge 
deck downward .  The bilge keels on either side of the 
vessel are each 18 inches deep, and extend for a distance 
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ried out in the solid wood, and is not fashioned in a 
composition and then adhered to a flat-surfaced founda­
tion. The utter absence of the florid and overdone 
decorations that once found favor is commendable, 
and the effect is restful to the eye. 

The other first-class apartments are also carried out 
with the prevailing good taste, white being the pre­
vailing color, relieved with pale-green and rose-tinted 
upholstery. The smoking saloon is a particularly fine 
apartment and is probably the most attractive on the 
vessel. It is in the old English style, with walls, ceil­
ing, and flooring all executed in oak. 

The second-class accommodation is provided on the 
upper and shelter decks, and is practically identical 
with the first-class, the color scheme and d ecoration 
being the same. There is sufficient accommodation for 
350 passengers of this class. 

The main deck fore and aft is entirely given up to 
the third-class passengers, 1,000 of whom can be carried. 

The "Caronia" is propelled by two sets of quadruple 
expansion engines developing together about 21 ,000 
horse-power and giving a sea speed of about 1 8  
knots. T h e  cyl inders a r e  of 39  inches, 5 4 %  inches, 
77 inches, and 110 inches diameter respectively, with 
a stroke of 5 feet 6 inches. The last-named cylinder, 
it may be pointed out, is with one exception the largest 
that has yet been adopted for vertical engines. The 
machinery of this vessel has been modeled upon the 
lines of  the Cunard steamship "Saxonia," which at­
tracted such attention , from the British Admiralty 
Boiler Committee during their investigations, owing to 
the latter's economy. The "Saxonia's" machinery re­
quired only 1 3 . 4  pounds of steam per horse-power per 
hour as compared with the 1 6  pounds per horse-power 
hour in the naval vessels that were tested simultane­
ously. 

During the trial runs of the "Caronia" over the 
measured mile a maximum speed of 1 9 , 5 1  knots was 
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attained ; and during the full-power trials, 89 . 2  revolu­
tions, 21,870 horse-power, and a speed of 19.62 knots 
were developed and maintained for 13ll! hours. The 
highest horse-power recorded throughout these trials 
was 23,500. 

A sister ship to the "Caronia" is now in course of 
construction at the same shipyard. This vessel is of 
identical dimensions and tonnage, only instead of 00-
ing propelled by reciprocating machinery, Parsons ma­
rine turbines are to be installed. These two vessels 
are to be run side by side, and comparative data in 
actual transatlantic practice will thus become available. 
This vessel, which was recently launched, is rapidly 
approaching completion. ' 

The equipment of the "Caronia" is completed by an 
installation of Marconi's wireless telegraphy, a special 
room for which is provided on the boat deck. 

. ' . . . 
: CHICAGO'S FREIGHT SUBWAYS. 

In 1899 the Illinois Telegraph and Telephone Com­
pany began to build a series of tunnels under the streets 
of Chicago for the purpose of carrying the wires and 
cables of the company's ' automatic telephone system. 
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ing daily m any thousands of tons of freight which was 
formerly carried over the pavements in wagons. On 
February 15, 1905, the company entered into a contract 
with the government under which all of Ch icago's sec­
ond, third, and fourth class mail matter will be  trans­
ferred from the railway stations to the new post office 
through tne tunnels. A further plan to utilize the tun­
nels for mail purposes involves the building of chutes 
connecting the street-corner mail boxes with boxes in 
the tunnel, where the mail can be collected by cars. 
Wh(m the n ew schemes are perfected and added to the 
present pneumatic tube service for first-class mail, Chi­
cago will h ave the most perfect underground mail facili­
ties in the world. Eight hundred and eighty tons of 
mail will be handled in the tunnels daily, in special 
locked United States cars The system will be in oper­
ation by June 1. 

Without  noise, dirt, smoke, or the slightest delay 
to traffic, the central business district of Chicago has 
been honeycombed with these tunnels. Twenty-eight 
miles already have been constructed, and extensions are 
projected. 

Fourteen per cent of the railway mileage of the world 

Typical Street Intersection. 
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sewers, and the conduits of other companies. After 
investigation of the soil underlying Chicago, it  was 
decided to build a deep tunnel conduit system, as this 
could be done without danger to adjoining property or 
without interfering with other corporation rights. 
After considerable difficulty in securing the final muni­
cipal permit to construct the system as planned-in 
fact, numerous alterations were necessary-and in 
making an accurate survey of the streets, the company 
was at length allowed to begin work on the under­
taking. The trunk line tunnels were to be 12 feet 9 
inches by 14 feet, and the branch tunnels 6 feet by 
7 feet 6 inches. 

The work was carried on almost entirely in firm clay, 
which was encountered about 19 feet below the street 
grade. The pneumatic system was 'used more for pro­
tection against labor troubles than for other reasons, 
for should the workmen go out on strike, there would be 
no damage if  the work were left for a time in an un­
completed state. The airlocks, placed just outside the 
seven shafts, had iron doors imbedded in concrete, and 
were long enough to accommodate the work, in some 
cases as many as ten cars being in a lock at once. 

Electric Locomotive and a Loaded Freight Car. Removing Excavated lUaterial from the Basement of a Building under Construction. 

This network of tunn els is now utilized for a quite dif­
ferent purpose than that for which it was originally 
constructed. This further use is as a system of elec­
tric traction for the handling of freight, express, and 
mail. The company, now incorporated under the name 
of the Illinois Tunnel Company, was granted a fran­
chise for th is p'urpose in July, 1903. It is  controlled by 
the leading railroads which enter Chicago. Something 
of the immense importance of this undertaking to 
Chicago will be  gleaned from the following account. 
Perhaps similar systems of tunnels will some day be 
built in other American cities. 

The great advantage of a system of freight haulage 
of this kind is apparent at a glance. Far below the 
surface of Chicago's streets scores of electric locomo­
tives are pulling freight trains that are taking thou­
sands of tons of coal into the boiler rooms of sky­

scrapers, without dirt, noise, Dr sign of effort in the 

street. They are removing tons of ashes, and caring 

for the excavations from the basements of bu1ldings in 

course of construction, More than this, they are haul· 
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centers in Chicago, and operates to and from a busi­
ness district one and one-half miles square.  This is the 
territory of  the freight subways. In it are thirty-eight 
railway stations, and every working day more than 
112,000 tons of freight are moved to and from them. 
This situation has caused great congestion in the 
streets, and this the subways have met and relieved. 
The cars of the tunnel company are run directly into 
the railway freight houses, loaded, and run throu3h 
the tunnels to the consignees, Here the cars are run 
into the basement of the warehouse �hrough an open­
ing cut in the masonry, raised to the desired floor on 
elevators, and unloaded. If  the goods are not intended 
for immediate 'delivery, the cars are run into the com­
pany's storehouses and kept there till required. Every 
building on the route of the tunnel can be connected to 

it by a lateral shaft for the above purpose. 

The work on the telephone tunnels was planned in 

1899,  but did not actually begin unt1l September, 1901. 

It was found that the space below the paving was 

almost completely taken up by water and gas pipes, 

The work was carried on by miners working in three 
shifts of eight hours each, the nature of the soil per­
mitting the work to be done in this way. The distance 
excavated averaged about 21 feet at each of fourteen 
working headings,  and 12 miles of tunnels were virtu­
ally completed in about ten and a half months. 

The concrete was placed in the bottom of the excava­
tion and thoroughly tamped, the lagging placed on top 
of the concrete, iron ribs made of channel bars being 
placed on the bottom three feet apart, and the lagging 
laid at the sides against these ribs, The concrete was 
then thrown behind the two-inch plank lagging in six­
inch layers. The use of concrete absolutely avoided any 
chance of settlement of the earth, as it was tamped into 
the entire space between the lagging and the excava­
tion, no matter how irregularly the digging or mining 
had been done. For part of the work steel lagging 
plates were used as a special precaution, on account of 
the extra weight of the concrete . In proceeding with 

the work, the face of the preceding day's work was 
cleaned and a plaster coating of cement, made in pro-
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portions of one to one, sand and cement, was plastered 
on the old work, forming a seal and making the struc­
ture almost entirely a homogeneous one. The 6 by 7 1/2 
lateral tunnels were constructed with 13-Inch bottoms 
and 10-inch walls of concrete. The trunk system tun­
nels were built with 21-inch bottoms and 18-inch walls. 
The cement used for the making of the concrete wa.<:' 
American Portland ( At-
las and Chicago A. A. ) ,  
and the company sub-
jected each and every bar-
rel to a fourteen-day test 
under rigid specifications.  
On the straight work 
mixtures of five parts 
broken stone and screen-
ings, or five parts mixed 
gravel and sand, to one 
part of  cement were used, 
while at the intersections 
a mixture of four parts 
stone or gravel to one of 
cement was adopted. 

A large equipment of 
small tramcars, some 900  
in number, built  to run 
on a 14-inch gage, double­
track system, was pro­
vided to dispose of the 
excavated material. The 
cars were hoisted by 
power-driven elevators 
up the shafts to the head­
houses and the material 
dumped into wagons.  
Much of this was depos­
ited on the lake front, a 
special 10-ton, stiff-leg 
derrick being provided 
for unloading the wagons. 
I n  this way much valu­
able land was added to 
Grant Park. At one 
shaft near the river an 
endless chain drew the 

Scientific American 
p erforated metal plate ( 112  inch thick and 4 inches 
wide) forming a rack which is bolted between two l ines 
of timber stringers. These serve to protect and support 
the rail. A special construction for the tunnel work 
was devised in the use of chairs of bent steel channels 
to support the rack. The locomotives are of the class 
used in mine haulage work, but are peculiar in the 

/ / 
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STORY OF THE OP���TIO� .. �� THE RUS��_l'fJ:_¥'T. AT 
nHARTRUR AS TOLD� ONE OF THE COMMANDERS. 

To all interested observers of the great naval conflict 
betw een Russia and Japan, it has been a matter of 
regret that so little has been made known as to the 
actual work done, during the long siege of Port Arthur, 
by the ship� of the Russian navy. The information 

contained in official dis­
patches has been suf­
ficient to give the general 
public only a vague idea 
of what was taking place 
behind the impenetrable 
curtain, which a strict 
censorship flung before 
the stage whereon this, 
the greatest and most 
heroic naval drama of 
modern times, was being 
·enacted. 

cars up an incline onto 
stagings or  platforms ex­
tending over dump scows 
moored to the dock b e­
low, and the cars were 
then emptied into these. 
The platforms could be 
raised and lowered as  re­
quired, so as not to inter-

'1'lIis ship was t wice �trucK by mines, and once by a torpedo, withont being sunk. She was the last of the Port Arthur fleet to be destroyed. 

The sudden loss of 
three of the best ships of 
the Russian fleet, in the 
unlooked-for torpedo at­
tack on the night vf 
February 8 , placed ,he 
Russians at such a nu­
m e r  i c a I disadvantage, 
that there was little 
hope of achieving any 
decisive victory over the 
Japanese until reinforce­
ments should arrive from 
Europe. All the subse' 
quent engagements were 
fought against 0 d d s 
which rendered the re­
sult,  barring accident, a 
foregone conclusion. To 
be convinced of this, it is 
only necessary to bear in 
mind that the torpedo at­
tack of February 8 and 
the battle outside Port 
Arthur on the morning 
of February 9 ,  resulted 
in the torpedoing of the 
two best battleships and 
one of the finest cruis­
ers of the fleet, and the 
disablement of one of the 
battleships and three of 

When 203-Meter Hill was captured she went outsitl_e the harbor, where the lofty Liao.han Mountain screened her from observation. She let dawn 
her torpedo nets and was three times attacked by the whole torpedo squadron before she was hit. She did not sink ; but next day, Capt. Voll 
Esseu opened her valves and sank bel' in deep water. 

the cruisers by shot holes 
':lelow the waterline. 
From that time to the fere with the river traffic. 

The steepest grade in the tunnels is 1 .75  per cent, 
and the grades at the railway terminals do not exceed 
12 pe-;: cent. The latter steep grades form the ap­
proaches to the. tunnels, which are built with the rails 
some 30 feet below the street level . The four .. way inter­
sections have curves of 20-foot radius, and the sharpest 
curves on' the main lines are of 16·foot radius. 

The track is 2-foot gage, laid with 56-pound T-rails 
fastened by bolted clamps to cast-iron chairs imbedded 
in the concrete floor of the tunnel . Part of the system 
is overhead trolley, while the rest is of the Morgan 
third-rail traction system. This latter consists of a 

The Battleship " Sevastopol " in , Port Arthur Harbor. 

method of taking current. The rack rail serves both 
for traction and as a third-rail conductor, the current 
being led to motors, geared to the axles, with suitable 
controlling devices . The track rails are used for the 
return current. The wheel base of the locomotives is 
24112 inches. With one 75-horse-power motor the weight 
is about 3 tons ; with two 80-horse-power motors, about 
5 tons. The trolley locomotives are of the ordinary type 
used in mine . systems. 

. .  ' .  
E,ighty·five and six-tenths per cent of the freight cars 

of  the United States now have air brakes. 

final sinking of the " S€vastopol" in the last days of 
December, practically all our information regarding the 
Russian fleet has come from Japanese official reports ; 
and while these have been in the main reliable, they 
have consisted chiefly of statements of the damage in­
flicted by the Japanese either by gun, torpedo, or mine, 
and have given us very little  information ' as to the 
damage and loss which they themselves have receiv-ed 
from the Russians. 

During the long months of the siege, it was a matter 
of frequent speculation as to what was being done by 
the Port Arthur fleet in repairing the serious · injuries 

; 
, 

, , 
, 

. . 

This is the type of stationary, or anchored, mine nsed by the Japanese, whose torpedo boats ran in to the month of the harbor 
at night, and dropped them in position across the channel. They consisted of an iron sbell filled with bigh explosive, A. The 
firing mechanism consisted of a ball, B ; flexible rod, E :  contact disk, C ;  and contact ring, D. When mine was siruck by ship, 
e was thrown against D ;  circuit was clo.ed and A was detonated. 

The Japanese strewed in the outer channel, ieadmg to Port Arthnr, a number of flosting 
mines, connected by cables, in sets of two or three. The " Petropavlovsk " struck one of 
these, and as she moved forward the m ines swung in, wrecking her hull at three separste 
points. 

Anchored Mines, Laid by the Japanese, and Removed by " Sweeping." How Makaroft's Flagship, " Petropavlovsk," Was Sunk. 
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received in the first attack, and there was much curi­
osity as to how it was possible for thes·e torpedoed ships 
to be put in such serviceable condition that they could 
make frequent sorties, and finally engage in one of the 
fiercest and most stubborn naval battles of history. It 
was known that Port Arthur possessed but one dry­
dock ; and yet here were four battleships and a large 
cruiser, that in the space of a few 
months recovered from torpedo in­
juries which, theoretically, should 
have put them out of action for the 
rest of the war. Moreover, they 
were able to engage in evolutions, 
keep proper station, and infiict seri­
ous damage upon the enemy in a 
long-drawn-out and fiercely-con­
tested battle.  

The answer to these questions is 
given in the present article, in 
which the SCIENTIFIC AMERICAN is 
enabled to present to the world, for 
the first time, the story of the 
brave struggle made by the crippled 
Rl1ss�an fleet, in its uphill fight 
against the combined forces of Ad­
miral Togo afioat and Gen. Nogi 
ashore. 

Scientific Amei'fcan. 

inclose the injure.i portion of the hull, in the manner 
shown in the accompanying engraving. The caisson 
was built of 9 x 9 timbers, tongued and grooved and 
dovetailed. The fioor, which was from 17  to 22  feet in 
width, rested against the bilge keel, and the outer wall, 
which was at a distance of about 10 feet from the 
hull, had a total depth of from 32 to 35 feet, the length 

floor to outside wall, as shown in our sketch . The 
joint where the edge of the caisson abutted on the 
hull of the ship was formed of hemp packing covered 
with canvas. The whole of the outside of the caisson 
was covered with canvas, and outside of  this a heavy 
coating of  hot tar was laid on. The caisson was theh 
floated into position, and drawn up snugly against the 
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side of the ship b y  means o f  cables, 
some of which passed entirely un­
derneath the ship and were drawn 
tight on the port side, while others 
were attached to the top edge of the 
caisson and were l ed across to the 
steam winches on d eck. After the 
caisson had been drawn to a snug 
fit, the water was pumped out, and 
the hydraUlic pressure served to 
hold the caisson tightly against the 
hull .  The damaged plating was 
then removed by cutting off the rivet 
heads, and the b roken portions of 
the framing were cut away. While 
this work was proceeding, new 
frames and plates were being pre­
pared in the dockyard shops. The 
frames were built into the ship, the 
plating riveted on, and the vessel 
finally restored to first-class condi· 
tion. The whole of the work was 
accomplished in six weeks' time ; 
which, considering that the shops in 

For our facts we are indebted to 
the courtesy of Capt. N. O. von 
Essen, who was in command of the 
battleship "Sevastopol," and to 
Commander N. A. Saxe, who 
kindly furnished the information 
from which the accompanying dia­
grams were drawn. These gentle­
men are now on their way to St .  
Petersburg from Port Arthur, and 

T h e  naval base (the " certaIn place " s o  often mentioned b y  'Admiral 'rogo) WitS a sheltered bay in  t h e  Elliot , 
Islands. Here lhe ships were coaled, watered, and their stores of ammunition, etc., replenished. Dalny was the base 

for the besieging army of General Nogi . 

which the new framing was pre· 
pared and the ship herself were 
under fire, must be r egarded as a 
most remarkable and highly cred­
itable performance. �Iap Showing Port Arthur and the Japanese Naval Base, Fifty Miles Distant. 

the editor is indebted to them for a lengthy interview, 
in which, concurrently with the narration of the heroic 
work done by all grades of the service in the Russian 
fleet, they paid a high tribute to the skil l ,  courage, and 
courtesy of the Japanese officers and men. 

I mmediately after the disaster of  the night of Febru­
ary 8, the cruiser "Pallada" was floated into drydock, 
and the battleships "Czarevitch" and "Retvizan" were 
taken into the inner harbor, and repairs executed by 
means of caissons of timber built around the gaping 
holes which had been blown into their hulls by tor­
pedoes. The repairs to the "Pallada" were completed 
early in April, and about the 20th of  June the "Czare­
vitch" and "Retvizan" were also in condition to take 
the s ea.  On the 13th of April , during the sortie in 
which the " Petropavlovsk" was sunk with Admiral 
Makaroff on board, the battleship "Pobieda," in return­
ing to the harbor, struck a contact mine, and was heav­
ily damaged . .  Similar repairs were executed, and this 
ship was able to take her station in the line in the 
great sortie of August 10 .  

On June 23,  Capt; von Essen's ship, the "Sevastopol," 
was sent outside the harbor to drive off several Japa­
nese cruisers that were shelling the line of fortifica­
tions to the east of Port Arthur. This she accom­
plishoo ; but, in returning, she struck a Japanese mine, 
which blew in about 400  square feet on the starboard , 
side, abaft the foremast, at a d epth of about 7 feet 
below the waterline. The rent was from 7. to 10  feet 
in depth and 35  feet to 40 feet in length. The frames, 
ten in all, were bent inward, or torn entirely apart, and 
the plating blown bodily into the ship. She was taken 
into the inner harbor, and a repair caisson was used to 

of the caisson b eing about 75  feet. Knee bracing of 
heavy timbers was worked in between the floor and 
the wall, and the construction was further stiffened 
by heavy diagonal bolts, which passed through from 

Before the capture of 203-Meter Hill, the Japanese could not see the 
Rnssian fleet, which lay behind lofty hills. Chinese spies went flshlng at 
a spot where they could Be<' the fall of Japanese shells and signal the re­
sult to a diRtant J apancse observation station. If a shot fell to the right of 
the ship, one boat would move to the right ;  if to the left, another boat 

wou ld move to the left. 

Why the Russians Forbade all Fishing at Port 
Arthur. 

On September 20,  during opera· 
tions outside the harbor, the "Sevastopol" again struck 
a mine, and by a curious coincidence she was damaged 
in the exact spot where she received the first injury. 
This time, however, the mine was very much larger, 
and is estimated to have contained fully 400 pounds of 
high explosive. The shock was terrific, and the area of 
injury covered fully 700 square feet. A repair caisson 
was applied to the ship, which had been kept on an even 
keel by opening the valves on the port side, and admit­
ting sufficient water to balance the inflow on the star­
board side. The repairing of th is damage was, of course, 
a l onger job. Moreover, it was done at a time when 
the ll-inch mortar batteries, which ultimately sank the 
fieet, were getting the range and making frequent hits. 
Orie ll-inch shell struck the bridge j ust above the cais­
son, and, bursting, a shower of heavy fragments tore 
"hrough the outer wall of the caisson, letting in the water 
and n eceSSitating extensive repairs. Nevertheless, the 
"Sevastopol" was again put in seaworthy condition in 
about two and a half months' time. 

As showing the heroic efforts, made under these most 
distressing circumstances, to turn d efeat into victory, 
it may b e  mentioned that during the eleven months of 
the siege, five big repair jobs of the magnitude above 

described were completed, and over one dozen perfora­
tions in the hull b elow the belt, due to heavy projec­
tiles, were repaired, either in drydock or by the caisson 
method. This work was done under a constant rain 
of projectiles, and in the case of the drydock re­
pairs, the shells that missed the ships would burst on 
impact against the stone walls of the dock, and the frag­
ments scatter among the workmen. Evidently, the 
RUssians have lost none of their proverbial fortitude. 

=-:==�:--l:=-:::=�_::-" _ _ _  . .  
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Outboard proftle and deck-plan of the " Sevastopol," showing the co1l'erdam, and (In black) the area of hull aJl'ected 
by the mIne explosion. 

Sectional view showing tbe water-tigbt caIsson 10 feet wide, 85 feet deep, 75 feet long, 
by which the injured side of the " Seva.topol " and other battlesbips was laid clear of water, 
while the wrecked structure was removed, and new frames and plating were built  in place, 

How Repairs Were Made Without Entering Drydock. Five Vessels Wrecked by Mines Were Repaired by the Caisson 
Method. 
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Before the capture of 203-Meter Hill, the hits that 

were made upon the ships were due to indirect or high­
angle fire, in which the gunners could not see the ships. 
The aiming was largely guesswork, for the Japanese 
did not command any height from whien they could see 
the vessels. Nevertheless, the fire for a while was so 
intell igently directed as to make it evident to the Rus­
sians that some system of signaling existed. It was 
ulti mately found that some Chinese fishermen were in 
the habit of frequenting a certain spot in the harbor, 
from which they could watch the Russian ships, and 
be themselves clearly discerned by field glasses from a 
distant hill that was occupied by the Japanese. Careful 
observation of these simple-minded Celestials, as they 
were engaged in their laudable effort to pick up some 
greatly-needed food from the sea, revealed the fact that 
when a shot fell beyond a particular ship, one of these 
boats immediately moved out beyond the group in a 
corresponding direction, say to the right ; that if the 
next shot  fell to the l eft, John Chinaman would imme­
diately conclude that he could find better fishing if he 
moved somewhat over to the left of the fleet of boats. 
These movements were duly noted from the Japanese 
observation station, and the fire directed accordingly. 
Needless to say, there was no mor,e fishing permitted 
in that particular section of the harbor. Not long after­
ward, however, the fire began again to grow remark­
ably accurate, and it was noticed that a certain China­
man ( so called ) occasionally waded into the shallows 
with a couple of buckets, apparently in search of crabs, 
and that one bucket was white and the other black. If 
the Japanese shot fell beyond the mark, the black bucket 
would be carried off a corresponding distance beyond 
the white bucket ; or if the shot fell short, or to the 
left or right, strange to relate, the black bucket would 
move in sympathy ; and if a hit were made, the indus­
trious crab catcher would place his buckets together. 
Commander Saxe, who related this particular circum­
stance to the writer, said that he was satisfi'8d now that 
they had treated the native population altogether too 
leniently ; for in spite of undoubted evidence that signal­
ing was carried on extensively both by day and by night, 
not a single native was executed as a spy during the 
course of the siege. 

The severest loss of the whole campaign was the 
tragic death of Admiral Makaroff when the "Petropav­
lovsk" was blown up by striking three floating mines. 
These mines, as shown in our sketch, were connected by 
cables, and floated at the surface of the water. They 
had been dropped by the Japanese on the night pre­
ceding the sortie, and directly across the course usually 
taken by the Russian fleet. When the bow of the "Petro­
pavlovsk" struck the connecting cable, she carried it 
along with her and, of course, swung in the mines 
against her side, one probably to port and two to star­
boar!'!. The terrific shock in all probability detonated 
the high explosives on board ; for the ship disappeared 
bodily from sight within two minutes after the explo­
sions. Most of the damage by mines was wrought by 
anchored mines of the type shown in accompanying 
engraving. The cone-shaped steel shell, containing 
from 200 to 400 pounds of high explosive, is anchored to 
a heavy weight resting on the bottom, by means of a 
cable of such a length as to maintain the mines at a 
depth of from 8 to 10 feet below the surface. Within 
the shell is a cyl inder which contains the firing mechan­
ism. This consists of a steel ball, carried at the top 
of a flexible vertical steel rod, which passes through 
and supports a metal disk. Arranged concentrical­
ly around the disk, but not touching it, is a metal 
ring. When a ship strikes the mine, the inertia of the 
weight or ball carries the disk against the ring, closes 
an electrical circuit, and detonates the charge of gun­
cotton. 

The damage wrought by mine, torpedo, and gun was 
not by any means confined to the Russian fleet. Com­
mander Saxe confirms the story of the sinking of the 
battleship "Yashima" by a mine, at Dalny, and the loss 
of  the "Hatsuse," also by a mine, near Port Arthur. 
These ships are lost beyond recovery. Several Japanese 
cruisers have been sunk by mines, by the torpedo, or by 
collisions, to say nothing of a considerable number of 
torpedo boats and torpedo destroyers that were sunk 
by gunfire. The story of the loss of the "Hats use," as 
told by Commander Saxe, is particularly interesting. It 
had been observed that the blockading fleet was in the 
habit of steaming slowly to and fro, in line ahead, on a 
course generally parallel with the coast line and at a 
distance of ten miles from the,  harbor. Accordingly, the 
torpedo transport "Amur" was sent out at night ten miles 
from shore, with orders to commence dropping torpe­
does from her stern at intervals of from 50 to 100 feet, 
on a line one mile in length and at right angles to the 
course ordinarily followed by the Japanese fleet. This 
was done, and the next day the battleship "Hatsuse," in 
passing over the line, struck one or more torpedoes, 
with the result that her magazines were exploded. The 
vast cloud of smoke was distinctly visible from the 
Russian forts ; and she sank in not over one minute 
after the explos10n took place, This left the Japanese 
fieet with but four battleships as against six that were 
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able to steam out of Port Arthur in the famous sortie 
of August 10.  

Limitations of space prevent us going at full detail 
into the description of  this famous sea fight-the great· 
est in modern times. The Japanese battleships, warned 
by their torpedo boats of the sortie, came up rapidly 
and opened fire with their big guns at a range of from 
seven to nine miles ;  and owi:og to the fact that they 
carried telescopic sights, and the Russian ships did not, 
the Japanese made fairly good shooting, even at this 
great distance. As the shillS drew to closer range the 
Russian gunners found the enemy, and placed their 
shells with telling effect, great destruction being 
wrought on both fl-eets. On the Japanese side the flag­
ship "Mikasa" suffered the most heavily, and was at 
times completely enveloped in the smoke of the burst­
ing Russian shells. Ma:tters were going fairly evenly 
between the two fleets, until a 12-inch shell entered 
through the sighting slot between the wall and roof of 
the conning tower of the flagship "Czarevitch," which 
was at the head of the l ine ; burst inSide ; killed the 
admiral ; and jammed the steering gear over to port, 
causing the "Czarevitch" to commence steaming in a 
circle. The "Retvizan," next in line to the "Czare­
vitch," began to follow her to port ; but discovering th-e 
pligh t  of th-e "Czarevitch,"  and in the ende:lVor to pro­
tect her, she swung sharply to starboard and steamed 
directly for the Japanese line, followed by the "Po­
bieda." The Japanese, true to their policy of avoiding 
close rang,es, turned also to starboard and drew away. 
Capt. von Essen noticed that, as the range decreased, 
the Japanese shells flew high ; and it  was at this time 
that the bridges, masts, and smokestacks were riddled. 
The mishap to the "Czar-evitch" and the change of 
course of the "Retvizan" threw the Russian line into 
disorder, and ultimately the admiral who had taken 
over the command, signaled the fleet to return to Port 
Arthur. Capt. von Essen is of the opinion that the 
Japanese must have suffered very severely ; for they 
drew off at a time when, had they been in good fighting 
condition, an opportunity was afforded for dealing a 
crushing blow to the scattered Russian fleet. Toward 
th-e close of the action the "Mikasa" had only one 
12-inch gun in action, and orders were finally signaled 
by Admiral Togo to his fleet to draw off toward Dalny, 
taking particular caution against torpedo-boat attack. 
As night closed in, it was seen that the "Mikasa" was 
gradually falling astern. Subsequently to the capitula­
tion of Port Arthur, it was learned from the Japanes-e 
that three of their torpedo boats, which were searching 
in the darkness for the crippled "Czarevitch," encoun­
tered the "Mikasa" and attacked her, thinking she was 
the quarry they were after. One torpedo struck her 
before the mistake was discovered. Confirmation of 
this disaster was seen in th,e fact that, after the first 
attack on 203-Meter Hill, sailors' caps bearing the name 
"Mikasa" were found among the Japanese killed. It is 
bel ieved, however, that she has been repaired, and prob­
ably she is in service at the present time. 

In  that fight the "Sevastopol" lost over 100 men killed 
and wounded. Subsequently, all hope of effecting . a 
movement to the port of Vladivostock was deemed hope­
less, at l east until the arrival of the Baltic fleet. The 
lighter guns were accordingly sent ashore to the forti­
fications, and the intervening time between the sortie 
and the surrender of the fortress was occupied in re­
pairs, in work at the forts, and occasional demonstra­
tions outside the harbor. Ultimately, word was sent 
to the fleet from Gen. Stoessel that the Japan-ese had 
captured 203-M'eter Hill, and that the ships would 
be subject-ed to direct observation. The "Sevastopol" 
was the last ship to be destroyed.  To escape observa­
tion from the captured hill, she steamed outside the 
harbor and took up a position under Liaoshan Moun­
tain. Her torpedo nets were let down, and, although 
only 100 men were left on board, and the rapid-fire guns 
had been sent ashore for use in the forts, Capt. von 
Essen prepared for the inevitable night torpedo attack. 
Three of these were made before a torpedo got home. 
The torpedo boats steamed past under a fierce fire from 
the ship and the forts at a distance of about 1,200 yards. 
discharging a great number of torpedoes, which ex­
ploded on contact with the net, and at the same time 
using their machine guns, 12-pounders and 6-pounders. 
Four of  the torpedo boats were crippled or sunk. 
Finally, in a blinding snowstorm and a very rough sea, 
a small torpedo boat managed to rush in within a few 
hundred yards and discharge a torpedo that struck 
the "Sevastopol" near the stern. The torpedo flotilla 
now considered that their work was done, and with­
drew ; but the next day Capt. von Essen, steering with 
his two engines, carried the ship out into 9 0  fathoms 
of water and opened the sea valves. As he was rowed 
away, h e  saw the ship turn bottom up and s ink in 
waters from which she can never be recovered. 

In conclusion, we asked both of these officers what 
was their opinion, after eleven months of the very 
fiercest and most destructive kind of fighting, as to the 
relative value of battleships and cruisers. They both 
affirmed their belief that the battleship had demon­
strated itself to be the supreme engine of modern naval 
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warfare ; and that the nation which can put the lar!¥lst 
number of battleships into MIe fighting- l ine, and that 
can handle them, when there, with skill, courage, and 
fortitude, must ever maintain the command of the seas. 

• I • • • 

SCie,Dce Notes. 

Two French aeronauts, Faure and Lathom, have made 
a balloon voyage from the Crystal Palace, South Lon­
don, to St. Denis, a suburb of Paris, a distance of 
250 miles, in 6,112, hours. 

The Ibis contains a short but interesting account of 
the discovery of the hitherto unknown eggs of the 
knot ( Tringa canutu8 ) .  A nest of this species, con­
taining four eggs, was found on June 17, 1898, in the 
island of Hrisey, to the north of Iceland. The bird 
was breeding with several pairs of Tringa maritima­
the purple sandpiper-and was kept under close obser­
vation for some time before the eggs were taken. It 
was not killed, as the collector hoped to have the good 
fortune to obtain a second clutch. The eggs are de­
scribed as "quite like very l arge eggs of  the dunlin 
( Tringa alpina ) , of the closely-spotted type, and can­
not be confounded with any others of the same size." 

In dry weather the fibers used in the textile indus­
tries are liable to become electrified d uring combing 
and other similar operations, with the result that their 
treatment becomes very difficult. It  is now well known 
that the discharge of a-rays from a radio-active sub­
stance "ionizes" the air in its neighborhood ( that is, 
renders this air a conductor of electricity ) ,  so that an 
electrified body placed near a radio-active substance 
is quickly discharged. Technics suggests that this 
property might perhaps be utilized in the textile in­
dustries to prevent the electrification of the fibers. The 
cost of radium is so great that this substance could 
scarcely be used ; but thorium 

'
( which is much 

cheaper ) has similar properties, although its ionizing 
capacity is smaller ; even disused gas mantles will 
quickly discharge an electroscope in their neighbor­
hood. 

John B.  Eyster, of York, Pa. ,  senior at Wesleyan 
and captain of  this year's football team, was the sub­
ject of an interesting experiment in the calorimeter 
in charge of Prof. Benedict of the science department. 
The regular mid-year examination began February 13. 
Eyster had an examination in advanced French, and 
instead of  taking it with the rest of  the class, Prof. 
Kuhns of the French department consented to let him 
take it alone in the calorimeter. The purpose of the 
experiment was to determine the amount of mental 
energy expended in the course of a college examination. 
This was Eyster's first experience as a subject of 
scientific investigation, and that no element of nervous­
ness might interfere with the grade of his examina­
tion or with the operation of the experiment, he had 
an hour to accustom himself to the "box." He was to 
enter about 8 o'clock and the experiment will last 
from 9 until 12. The results have not been published 
as yet. 

X-rays have proved valuable in the examination of 
patients suffering from diseases of the chest. "It is 
scarcely going too far" ( to quote from Dr. Holland ) 
"to say that the only certain means of diagnosing 
thoracic aneurism is a careful X-ray examination, 
and that the skilled radiographer can nearly always 
answer 'yes' or 'no' if the question for or against is 
put to him. Next to aneurism, the great value ().{ X­
rays is seen in caEes of pulmonary consumption. In 
the first place, a careful examination of an affected 
chest at intervals, during the course of an illness, may 
not only be of great interest, but also of great use, 
as an additional means of indicating the course of thll 
disease ; and in the second place, in the very early 
cases-the merely suspicious cases, indeed-an X-ray 
examination is essential. It has been proved beyond 
all doubt that marked radiographic changes from 
normal, suggestive of tubercular disease, have now 
been found when only the merest suspicion of phthisiS 
has existed ; when no so-called physical signs have 
been detected ; when no tubercle bacilli have been found 
in the sputum, if  there was any of the latter to be 
obtained ; when the only symptoms giving rise ,to 
anxiety have been some ill-health, loss of weight, 
and perhaps cough and dyspeptic troubles. It is a 
serious matter to urge, say, a business man, with much 
depending upon him, to throw up everything and go 
through several months of open-air treatment on a 
vague suspicion alone ; it is still more serious to put 
off doing this until unequivocal signs have developed, 
and it may be too late, Radiography, in these cases, 
is now invaluable ; and it is not going too far to assert 
th at in such a case, given a radiographic examination 
by one competent to form an opinion-a most impor­
tant matter-if suggestive radiographic changes are 
found, the patient can b e  unhesitatingly advised of his 
danger and the necessity of immediate action ; given 
no radiographic cl1an�es, it is quite justifiable to wait 

and watch. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

LOCKING-INSULATOR.-L. S'l'�JINBERGER, 

New York, N. Y. Mr. Steinberger's invention 

relates more particularly to an insulator for 

carrying wires for electric light and power 

and for te legraph and telephone services and 

in a l l  other relations where wires are required 
to be insulated from their supports. I t  saves 
time and money now wasted on tie-wires. By 
its use an unskilled workman i s  able to fasten 
and lock the wire to the insulator. I t  also 
tends to save battery-power now wasted inci­
dental to leakage from tie-wires and i s  ready 
for mounting without the use of p ins and bor­
ing-tools. 

INSULATOR-SUPPOR'l'. - L. STEINBEIlOER, 
New York, N. Y. This improvement has ref­
erence to insulator-supports and admits of 
general use, but i s  more particularly adapted 
for use with a type of insulator employed for 
supporting outdoor wires which are exposed to 
the action of the weather. When the device 
i s  m ounted any rain, sleet, o r  snow which may 
fa ll  within \ the recess made to guide falling 
e lements, is  guided off and escapes downwardly 
at a comparatively l ow point. The cross-beam 
is thus protected from the action of water. 

mington, N. C. The inventioh refers to im­
provements in devices for cuttIng asparagus 
from the hills, the object being to p rovide a 
device of this character of inexpensive construc­
tion, by means of which the individual stalks 
or shoots may be readily severed from the 
c rown o r  root without in any manner damag­
ing other roots growing from the crown or 
breaking the tip of the cut shoot. 

or General Interest. 

EARTH-BORING DEVICE.-H . L. ZANDER, 
New Orleans, La. 'rhe principal objects of 
the invention are to obviate and overcome 
the disadvantages and objections of hitherto 
par tially successful operations of devices of 
this character, and to provide earth-boring 
devices readily operated and controlled. 
Irurther, t o  p r ovide devic e s  by which eartb 
specimens may be obtained from any desired 
depth of the earth in p ractically the state 
of original consistency and geological forma­
tion thereof. 

BOTTLliJ AND S'l'O PPl<m '1'I-mHEJ<'OR .. -
A_ J_ S WAIN,  H oughton, Mich.  'l'he purpose 
of the i nventor is to p r ovide' a bottle and 
stopper for the same so eonstructed that after 
the bottle has been filled and sealed and 

under any condition or position will  prevent 
the escape of gas. 

SE LF-FAS'l'liJ'NING BUT'l'ON.-E .  NOELLE, 
Ludenscheid, Germany_ In the present patent 
the invention has reference to improvements in 
self-fastening buttons of that kind which can 
be attached quickly to the fabric of any part 
of the c l othing or garment without thread and 
needle stitching and without requiring special 
appliances for connecting the head t o  the shank 
of the button. 

Heating and Lighting. 
IIO'l'-BLAS'1' STOVE.-F, L. WHITE, Pitts­

burg, Pa. MI'. White' s  invention consists in an 
imp roved construction of hot-blast stove hav­
ing in the lower regenerative cbamber an im­
p roved arrangement of supporting-arches and 
having the regenerative passages between the 
upper and lower regenerative chambers formed 
in a body of novel checker-brick laid so a s  to 
break j oints and present a bonded structure . 

PROTE'CTOR FOR PNJi}UMAT I C  TIRJi} S.-
E. LAPI S S E , 9 Rue de l a  Barriere, E lbeuf, Seine 
I nferieure, F·rance. 'l'his protector for pneu­
ma tic tires is in tended to be located between 
the covering and' the air-chamber and to be 
independent of these two parts. I t  comprises, 
essentially,  a strip of soft and elastic material, 
such as rubber, in which are incorporated strips 
of heat-insulating material and between the 
la Iter a strip made up of metal pieces o r  
chain m a i l  a n d  o f  an elastic material covering 
the rings and fi l l ing the interstices of the 
latter. 

VJi}HICLE-BRAKE. - D_ BEHRY, Fishrock. 
Cal.  'I'he obj ec t  of this improvement is  to 
provide a brake for vehicles which w i l l  be 
very powerful ,  be easily operated by foot-power, 
and capable of release by changing the pressure 
of the feet of the operator. 'l'he brake may be 
applied upon heavy or l ight whee led vehicles 
of all kinds which will  permit the placing of 
a treadle-lever upon tbe vebicle-body in front 
of the seat for the driver who operates the 
brake and allow a connection of the treadle­
lever with the brake-shaft. 

sleet, etc. 

HYGIENIC 

emptied of i t s  conten t s  it cannot be refilled 

'1'ELEl'H ON�>HECE IVER. _ I,. and again p resented as an original package 
without evidence of the fact heing made ap-

WA'l'ER-H mA'l'ING DEVICE. - Ii}, J. ROB­
ER'£S,  Kearsarge, Mich. Tbis invention pertains 
to means for heating water tor lavatory o r  
other purposes, a n d  h a s  f o r  its object to p r o ­
v i d e  a novel simple attachment f o r  a stationary 
washstand which will enable the instant heat­
ing of water by its intimate mixture w ith 
steam as the water is drawn into the wash­
bowl for use_ 

NOTE.--Copies of any of these patents will 
be fUl'llished by Munn & Co_ for ten cents each. 
Please state the name of the patentee, title of 
the InyeD tlon, and date of this paper. 

�T]JINBERGER, New York, N. Y. 'l"he inventor's 
aim is to provide a receiver with a removable 
hygienic member for p rotecting the ear from 
immediate contact with the receiver, also for 
preventing the receiver from rolling when rest­
ing upon its side, also to provide a receiver 
with a yielding member which will act as a 
cHshion for preventing injury to the receiver, 
a IHo  to provide the receiver witb a shield for 
excluding extraneous sounds from the ear, and 
to act as a protective eovering for the re-
cciver. 

MAGNE'l'IZING APPARATT:S.-.T. B. SIlEr<­
WIN;: Butler, Pa. rrhe inven tion refers to ap­
paratus for transforming bars of i ron or steel 
i n t o  permanent magnets, its principal objeet, 
be ing to provide a simple apparatus of this 
e l a s s  which may be energized for a l imited time 
by the insertion of a coin or like conduet ing 
element. I t  may be employed as an amuse­
ment apparatus and at a profit to the p<' rson 
maintaining it and is also of util ity in produc­
ing small magnets for various purposes. 

parent. 

BO'l"I'LE ,CLO SURK-W,. H .  SHEFFIELD, 
Hobart, N.  Y. The object of this invention i s 
to provide a closure , more especially designed 
for closing bottles containing milk and like 
l iquids and arranged t o  properly connec t the 
cap with the bail ,  to hold the !Jai l  on the 
cap against lateral movement and to permit 
reuse of the ('ap by a llowing regalvanizing or 
p lating of old caps without dangel' of discon­
necting o r  displacing the bail  on the cap. 

SA W-'l'OOTH 'l'OO L.-T. OLHJ<:N, Manistee, 
�lkh. I n  this easp the invpntion l'elatps to 
improvements in tool� for operating on the 
teeth of Haws, particularly (,l'ORseut�::.;aws, an 
obje('t being to p rovide a tool of this character 
having a part or parts for sett ing teeth, a 
swaging part 01' parts,  and a set-gage, thus 
providing a very eonvenient and handy tool.  

H O R S E S IJOK-,- V. Pn1lJILATE, New York, 
N. Y. In this patent the improvement refers 
to horseshoes, the inventor's more partieular 
object being, first,  t o  give the shoe such a 
construction as w i l l  make the same comfort-

RADIA'I' O R  AT'I'ACHMJi}NT.-Ji}LIzABE'l'H I,. 
BOTTll, Butte, Mont. The purpose of the im­
provement i s  to provide an attachment to a 
steam-radiator whereby steam can be conducted 
t o  a vessel containing an a rtic le 01' articles of 
food for the purpose of cooking the same or 
to a bath-cabinet to introduce steam therein 
with or without medication. Another purpose 
i s  to p rovide a means whereby the attachment 
may be readily app lied to the escape val ve and 
expeditiously moved without marring the radia­
tor o r  interfering with its usual functions. 

Hou "ehold Utilities. 

6u$in�$$ an" P�rsQnal Wants. 
READ THIS COLUMN CARJi}FULLY,-You 

will lind inqUiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir­
ing tbe lllformation.  in every "ase it is neces­
sary to give the number of the inquiry. 

lTIUNN &; CO. 

MarIne Iron Works. ChlCa�o. Catalollue free. 
I n quiry No. 6590.-For machinery for producing­

sheet steel corrugated elbOWS. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
I n q uit"y No . 6T>9:t .-]11or manufacturers of lumber 

tramways and cabl eways for timber. 
Perforated Metals, Harrington & King Perforatin;! 

Co. , Chicago. 
Inquiry No. 6:J92.-.E'or manufacturers of presses 

for molding popcorn. . 

Addinf(. multiplying and dividing machine, all in one. 
Felt, & Tarrant Mfg. Co., Chicago. 

1 1 l (, u iry No. 6 593 .-For addresses of shingle and 
saw mills. 

SawruiJl  machinery and outfits manufactured by the 
[.ane Mfg. Co . .  Box 13, Montpelier, Vt. 

or Interest to Farmers. 
able upon the foot of a horse, and especia lly 
where the horse's foot i s  diseased, and, second, 

HEADER AND SHREDDg R.-W. GILES, to p revent the shoe from slipping upon the 

SANI'I'AHY (, LO�Ji}T S I<JA'l'.-R. L .  DEZFl'l­
DORF, 507 East 87th Street, New York, N. Y. 
MI'. Dezendorf has r�reived a patent for an im­
p roved c l oset seat and attachmentH whieh,  on 
account of the mOl'e natural position of the 
p erson during its  use, is  more hygienic and 
sanitary than ordinary dosets. The eSHential 
features of the invention are devices, appliea­
ble t o  any closet, for e l e vating and adjust ing 
the front portion of the seat at any desired 
angle, whereby the knees of the user are raised 
in such a way as to bring the weight of the 
body on the legs and feet, and ca nse certain 
m useies a ffecting the bowels to become more 
active and efficient tban in the o rdinary at­
titudes usuaIly assumed. 

I n q u iry No. tia94.-For makers of pen trays or 
display cards. 

Amarillo, Texas. In this case the invention 
relates to improvements in machines for head­
ing and shredding Kafir corn, :Milo maize, 
c ane, wheat, and other grain , the objeet bl�ing 
to provide a machine of this character that 
may be operated with comparatively l ittle 
power and that w i l l  effectually separate the 
g;min from the stalks without tearing 0 1'  break­
ing the bundles. 

C01\{BINED CULTIVATOR AND HARROW. 
-So A. WARE, Hyde, Ga. 'l'he cultivator is 
a dapted for lateral adjustment, so that the 
1 wo opposite set;, 01' rows of cultivating-teeth 
may be placed nearer each other 01' farther 
apart, a s  the cond itions of the crop to be cul­
tivated require. 1'he obje('t is to simpl ify the 
attachment of the cultivatiug; devkes t o  th" 
beam of the implement and to facil itate the 
lateral adjustment of the teeth and a lso to 
facilitate the insertion of t he c u l t ivating-teeth 
in the removable frame of the sockets. 

CO'l"1'ON-CIIOPPE R AND WEED-CUT'I'ER. 
-C. S.  SIMMONS and W. N _  ROSE, Cache, Ok la­
llOma 'reI'. '1'he purpose in this improvement 
is  to provide detai ls  of construction for a 
cotton-chopper and weed··kil ler that may be 
a ttached upon the frame of an ordinary corn 
or cotton cul tivator 01' be mounted upon an 
individual frame and a fford reliable means for 
c u t t ing off weeds at their roots at the sides 
of rOWH of cotton-plants, cut out suckers and 
extraneolls plants between such a8 are to be 
left standing, and a l s o  stir the soil between 
sucll standing p lants in a row as tile machine 
i, progressively moved a l ong the rows of 
plants. 

LAMP I<'OR HJi}A'I'ING BROODERS.-G. C.  
CHASE,  Pineb urst, N. C .  The object of the 
inventor is  to provide a lamp which is  espec ially 
adapted for heating brooders, but may also 
be used for heating purposes in general. 
Means are provided for p reventing the heat 
of the lamp raising the temperature of the 
tank above the danger-point ; to permit han­
dling of the lamp without spilling the water 
01' other cooling liquid ; and concentrating the 
greatest amount of cooling liquid at the 
point nearest the source of heat, thus more 
pffec tually preventing overheating of the com­
bustible liquid. The chimney is very low and 

a t the same time affords perfect combustion, 
thus enabling the lamp to be used in a 
small  space. 

�rrLK-S'I'RAINgR.-.T. O.  LTC"fDEN, Prophets­
town, I l l .  MI'. Linde n ' s  p urpose is  the pro­
vision of a strainer and cooler for liquids 
which i s  also adapted t o  act as a cover for 
a pail  or other receptacle. The strainer is 
especially designed for straining milk. cream, 
etc. ; and a l so to e ffectua lly and quickly cool 
the same, thereby removing a l l  of tbe animal 
heat and odor from the same. The invention 
also includes a novel form of cooling-tauk to 
be \1sed in connection witb the strainer. 

ASPAltAGUS-CUTTER.-J. O. BOWDEN, WiI-

pavement. 

SHOE-LACE J<'AS'l'ENJi}R.- SAHAH LIPKO­

WI'l' S ,  New York, N. Y. 'rhe object in this 
improvement is  t o  provide a fastE'n(�1' o r  clasp 
forming an integral part of each flap of a 
laced shoe or boot and al'L'anged to combine 
a top eyelet for the passage of the shoe-lace 
and a clamp for the end of the bow to hold the 

same at all times in proper position with a 

view to enhancing tbe appearance of the shoe 
on the wearer's foot and to prevent the bow 
from becoming untied while the shoe is worn. 

DU STE R.-I,ILLIAN MeM. LEA, New York, 
N. Y. By this invention. when a tube of 
fabl'ie i s  mounted upon the handle, it fUl'­
llishes a convenient and sanitary dusting de­
viee which w i l l  operate over a large surface. 
The fabric: becoming soiled 0 1'  dust laden, it 
may be readily removed from the holder and 
beaten or boi led to sterilize it: 'l'he fabric's 
loose soft cbaracter is  such that i t  readily 
takes lip and retains dust. By the construc­
tion great strength and durability are at­
tained, the doubling of the main strips at 
out2r ends of the tube offering nec:essary re­
sistance t o  breaking through of the holder, 
while the tape reinforces the entire structure 
and with the lines of stitching, prevents its 
being drawn out of shape or unraveled. 

"'e a r e  Informed that the improved seat has 
been approved by phYHieians and that the pat­
entee is about to introduce it to the trade. 

Mach ines and Mechanical Devices. 

WORK-TALLYING DJi}VICI�.-J. H. 'I'llo'F'l' , 
Ea u  Claire,  ·Wis. 'I'he invention relates t o  im-
p r ovem ents in deviCeS for automaticaIly indi­
cating the number of p ieces of work turned 
out by a machine, the object be ing to provide 
a tallying device in connection with a ma­
chine that may be set for any p redetermined 
numher of pieces of work that i t  is desired to 
inc lude in one batch 01' set and that w i l l  cause 
an alarm or cause stopping of the machine 
when the required number shaIl have been 
reached, thus relieving the machine attendant 
of considerable responsibility and loss of time. 

ORJi}-CONCENTRATOR.-M. m .  PARK S , Tor­
reon, Coahuila,  Mexico. Preferably, the in­
ventor employs a rectangular structure, divided 
interiorly into compartments, resp ectively. the 
"eoneentratol'�box," the "tailings· box, "  and the 
"slimes-box," the compartments preferably ex­
tending fu l I  width of the structure and being 
in commllnieation one with the other. Within 

nnAWING INSTR Ul\lENT.-F. Ii: . • TE NKI'I S, the concent rator-box he employs a j igger or 
screen-box, c ombined with which is a deflector, 
said elements being supported in position by 
special means therefor, suitably mounted above 

The celebrated U HornBby�Akroyd " Patent Safety Oil 
Engine is built by the Dd La Vergne Machine Company, 

Foot of East 138th Street, New York. 
Inquiry No. 659a.-For machine to wash 10 per 

cent. of rubber out of sawdust of the M exican quahule 
rub ber bush. 

'Ve manufacture iron and steel forgings, from twenty 
pounds to twenty-five tOllS. Crank shafts of all varie. 
ties. Erie Forge Company, Erie, Pa. 

Inquiry N o .  6 5 96.-For mannfactnrers of rubber 
novelty goods. 

I have every facility for manufacturing and market� 
iug hardware and house furnishing specialties. Wm. 
McDonald,  190 East Main St. , Uochester, N.  Y. 

I n q u iry !\o. 6 5 9 7 .-For information concerning a 
•. patent gate " for a farm. 

W e  manufacture anything in metal. Patented arti � 

cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

I n q u h'Y No. 6598.-Wantect, machinery for m ak-
��
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ess is used instead 0 f 

The SCIENTIFIC AMERICAN S"ITPPLEMENT is publis h ­
ing' a practical senes of illustrated articles on expe r i·  
m ental electro·chemistry by N. Monroe Hopkins. 

I u q u i I"y N"o. 6a99. �For m anufacturers of gas en� 
gines and gas producers for manufacturing plants. 

W A NTED.- Electrical engineer to take charge of gen� 
eral electrical construction, u nder chief engineer. Ap­
plications by writing only. La Chesnaye. 

60 W. 37th St., N. Y. C. 
I n q ll i r y  No. 6600.-Wanted. a reverse clntch for 

motor boats. 
W ANTED.-Colonial silverware. Any one wishing to 

sell any authentic silver made in this country durina: 
the eighteenth century, please communicate with C. A. 
M.,  Box 773. New York. 

New York, N. Y. rrhis instrument is pal'tieu­
larly designed for describing ovals and other 
irregular or varying outlines, the object heing 
to provide a tool for this purpose that will be 
simple in construction, i nexpensive, and that 
may be quickly adjusted for the desired lines 
and easily manipulated. 

and transversely of the concentrator-box. I " Q u i ,·y N o .  660t .-Wanted, stamping machines 
Special means are employe d  for ' impa rting a and enamel factory supplies. 

vertically-reciprocating motion to the j igger 
and deflector. 

HAT-MAKING MACHINE.-M. A. CUMING, 
PROCJi} SS OF MAKI:'ii'G GLASS .-W. E. New York, N. Y. The inventic n  relates t o  hat­

HFlAL, Marion, Ind. The inventor has as an making machines, and admits of general use, 
object in view a process of making window but is mol'€' particularly adapted for service 
01' sheet glass by drawing a tubular sheet of in such machines as shape o r  form bell-crown 
molten glass having two partially-flat sides hats of felt, straw, or other fabric and in 
connected by semi-cylindrical or rounded ends, which it is desirable that the work may be 
cutti ng the cylinder so drawn into suitable turned out rapidly and uniformly_ 

Manufacturers of patent articles,- dies, metal stam ps 
ing, screw machine work, hardware specialties, machin� 
ery and tools. Quadriga Manufacturing Company. 18 
South Canal Street. Chicago_ 

I n quiry No. 6602.-E'or makers of small air pumps 
for use wlth an ordinary windmill for pumping' air into 
a tank. 

Space with power. b eat, Jight and machinery, if  de­
sired, in a large New England manufacturing concern, 
ha'�ing more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 

lengths, anneal ing the severed pieces,  and; FRU IT-PITTER-A. F. BIEHLEIl, Hoboken, 
tJrr�U!��I �g';h

6
:'��;di���s¢��R���'ltc:or manufac. 

cutting away the rounded c onnecting ends N. J. In this case the i nvention has reference 
to form a plurality of flat sheets. particularly to machines for pitting olives, an You can rent a well equipped private laboratory by 

day, week or month from Electrical T esting J,abor-
GRA VITY-LEVEL.-'l". F. DE CK, '.GIlledo, object  being to provide a simple and compara- atories. 548 East 80th Street, New York. Absolute 

Ohio. In the present patent the object of the tively inexpensive machine for this purpose by privacy. Ask for terms and facilities_ 
invention is the provision of a new and im- means of which olives may be pitted readily 

I n q u iry No. 66114. -Wanted. iron sewer pipes hav­
proved gravity-level which is exceedi.ngly sen- without destroying the fruit in any manner. An ing spherical joints, to permit the lengths to be placed 
sitive and arranged to automatically and ac- attached addir..g device records the number of at varIOus angles. 

curately indicate h�rizontal and vertical posi- olives pitted. VALUABLE U. S. PATENT FOlt SALE.-I will d ispose 

tions and the angle of deviation when p laced of the American rights of my Patent rI'blll. A l l CCPS­
sity for farmers and drivers. Price reasonable. Address 

out of horizontal position. Pertaining to Vehicles. Harry Turner, Koolunga, South Australia. 
STOP-COCK.-R. Y. BUE'RGER and D. C. END-GATl<J I"AS'I'Ji}NING.-P. J_ HURLEY, I U 'luiry 1" 0. 6611 5 .-For dealers in amusement 

B UEF.GER, Albany, N. Y. Tbis invention has O'Connor, Neb. 'l'his invention has reference supphes for parks. etc_ 
reference to Improvements in stop-cocks par- to end-gate fastenings using a transverse tie- We Manufacture on Contract anything In light Hard­
tlcularly adapted for discharging a thawing rod. The aim is  to provide a fastening ar- ware. Writ e us for estimates. Edmonds-Metzel Mfg. 

medium, such as alcohol ,  into a frozen gas ranged to prevent the handled nut of the tle- Co . . 143-153 South Jefferson Street, Chicago. 

pipe, the main object being to provide a rod from jarring loose. and to permit the Inquiry No.  6606.-For makers of barbers' chairs. 
stop-cock for this purpose of simple con- operator to quickly unlock the nut whenever ur Send for new and complete catalogue of Scientillc 
structiol1 ,  and so arranged as to hold a quan- It is desired t o  unscrew the nut with a view and other Books for sale by Munn & Co., 361 Broad way, 
tity of liquid ready for instant use and that to removing the end-gate. New York. Free on application. 
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uerles'. 
HIN'l.'S TO CORRl'lSPO!'lDENTS. 

Names and Address must accompany all letters or no attention will be }!>aid thereto. This is for our information and Hot for publication. Refet'ences to former articles or answers should give date of paper alld page or Dumber of question. Inquiries not answered in reasonable time should be repeated ; correspondents will bear in mind that some allswers require Dot a little research, and, thOllgh we cndea vor to reply to all either by IcUer or in this department, each must take his turn. 
Buyers wishing to purcbase any article not adver­tised in  ().lj[ column s  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 remunE'ration. 
Seientific Americ�.n Supplements referred to may be 

had at thp office. Price 10 cpnts each. �ooks referred to promptly supplied on receipt of price. 
Minerals sent for ('xamination should be distinctly marked or labeled. 

( 9�50 ) M. M. says : Will you kindly 
.1Il $W,)r by letter the addre$s of a l l  the trade 
sehools outside the one at I<'irst Avenue. 67th 
aJ<ct fiRth Streets, �ew York, which is  filled '! 
A day school where p l u mber'$  trade i $  taught. 
Plf'HSC answer as soon a s  possible. A .  rrhe 
�ew York 'Prade School is the only trade school 
tha t we are certain has a day course in 
p lumbing, 'Ve would advise you to write for 
cata logues, however, to Pratt Institute, Brook· 
lyn, N. Y. : St.  George ' s  Evening Trade Schoo l ,  
�ew York : l\IcAlpin ,:rrade School , New York : 
Baron cte Hirsch Trade School , �ew York city ; 
ll i,o:hland Falls  'r rade SellOol ,  Highland Falls,  
:-i. Y. ; Nort h End T rade School,  Boston, Mass.  ; 
( ' l w r i la ble Mechanics'  Association Trade 
S, lwol,  Boston : \Yill iamson 11-'l'ce School of 
?, f ( ' ( 'hunieal Trades, ";'ill iamson, Pa. ; California 
, k �lOOI of lHf'cha nical  Arts.  San Francisco, Cal .  : 
\\' i l merding'S Schoo l  of Industrial Arts,  San 
11 'l'U ncisco, Cal .  

( 95 5 1 ) H. J. H. says : In the physics 
class recently' a discussion arose concerning 
the direction or directions in which the ex· 
p loRive power of dynamite i�  exerted. The 
teaeher contends that the explosive force is  
exertect equ a l ly in a l l  directions ; the students, 
that the greater part of the force i s  exerted 
in a downward direction. Will you p l ease de· 
dde which is cOl'!'ect 't If force is  exerted in 
a downward direction, why '! Student s  base 
their contention on the fact that the texthook 
�ayH : "Dynamite p laced and exploded on a 
rock w i l l  sha tt,,,· the rock." Replying to your 
qllestion, we wonld say that your teacher is 
right ; the force exertt,d by any exp losive is 
one cau sed by a large volume of gas suddenly 
l i berated, and a gaseou s  p ressure i s  always 
exterted equa lly in a l l  directions. The opinion 
which you hoid is a very common one, which 
arises from not ful l y  understanding the natnre 
of an �p losion. When a large amount of gun· 
powder placed on the surface of the earth is 
exp loded, a very large volume of gas is  sud· 
denly liberated by the burning of the powder. 
In this case, however, the liberation of the gas 
is  r:ot instantaneous, and there i s  sufficient 
time ' for the gas to e scape upward into the 
ntmosphere before the p ressure, which acts 
('(Inally in a l l  directions, is  sufficient to greatly 
alrect the surface on which the gunpowder was 
,,,t off. If the powder could have been burned 
ten time s a s  rapidly, the same amount of gas 
would have been liberated ; but becau�e it  was 
liberated more rapidly, the pressure would have 
been many times greater,  and sufficient In all  
probabil ity to scatte r the earth or rock be· 
neath it in all directions. When dynamite is 
exploded, exactly the same effect takes p lace, 
excepting that in the c a se of dynamite, the gas 
i s  liberated almost instantaneously.  In this 
case there i s  not time for the gas to cseape 
npward before such an enormous p ressure is 
exerted in all  directions that whatever is  near 
it,  either above or below, i s  shattel·ed.  

( 9552 ) J .  K. says : L I want to make 
a sounding box 10 inches in diameter and 4 
inclH's high. What material should I use,  and 
of what thi ckness for top , botto m  and sides '! 
A. A sounding box may be made of any kind 
of wood, excepting the part which gives the 
resonance. Thi s should be made of clear 
pine or spruce, very resonant woods. The 
resonant side may be from an eighth to a 
quarter of an inch, depending upon the kind 
'Jf instrument upon which it  i s put.  No gen· 
eral answer can be given. The back and belly 
of a violin are not usually as thick as an 
Qighth of an inc h. :l. What is meant by ten· 
sile strength '! When the quantity of lumber 
i s  expressed in feet, which i s  meant-square 
o r cubic feet ? A. Tensile strength is  the force 
required to p u l l  open a wire or bar or rod of 
any given material,  when the piece has a section 
of a square inch. 'Yhen lumber i s  given in 
feet, the square foot or  supc, rficial foot with 
a thickness of one inch i s  understood. Thus a 
p lank two inches thick has twice as many feet 
in it  as a piece one inc h  thick. 3 .  Why i s  it 
that a locomotiv'2 with 1 , 500 or probably little 
more horse·power can a ttain a speed o f  80 
or 85 miles an hour, with a train of 250 or 
300 tons, whereas a racing automobi le  with 
;�O horse·power and weighing about 3, 500 
ponnds1 which l'epl'(�sents a mueh greater 
power per pound of weight moved, attains only 
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For ripping, cross-cut­ting, mitering, grooving, boring. scoll -sawing, edge mou]oing, mortiSing i for working wood in any man­ner. Send for catalogue ..4.. 
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cal and Easily Operated. 

International Power Vehicle Co. 
Stamford, Conn. 

Cheap Power from Kerosene 
SAPS. SInPLB, VA LVELESS 

AND R ELIABLE 

Universal Kerosene Engine. 
A utomatic in operation, easily start­ed, and runs steadi ly and at a com­paratively  high rate of speed at a cost of less thln one pint of keroser:.e oil per actual horse power hour. Praised wh erevtr used. Higbest efficiency at lowest cost. For prices and terms address 
VNIVERSAL KEROSENE ENGINE 

137 Liberty St" New York 

EVERYTH I N G  FOR T H E  AUTO M O B I LE 
Y A N K .E' E  

G R A  D E - M E T E R  
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Y Rnkee Itlica Spark 
Closed End, $1.50 
Open End, 1.00 

Both guaranteed 90 days 
Mammoth Catalog for IDe. in stamps 

____ -=�E, ], WILLIS CO • •  2 Park PI_ace_, N_,_Y, 

T H E  E U R E K A  C LI P  
The most useful artic1e ever invented for tbe purpose. IndisDf'nsable to Law­yers, Editors, Students: Bankers, Insur­ance OompanieEl and business men gen­erally. Book marker and papEr clip. Does not mutilate tt:le paper. Can be used repeatedly. In boxes of 100 for 25c. To be had of an bookseUers, stationers and nOtIOn dealers. or bv mail on receipt 
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.. 75he Cushman Motor 
never disappoints. The least wehrht for thE" power 
developed makes it the BEST YOAT and AUTO MOTOR 
on the market. Tbe New 1905 Model is het-

�het�;�:;::: w��re j��re�ea��oibe:als a��l�:!�Sf� 

Protect Your Poultry 
For feeding and watering poultry 

110 better device was ever in vented tban this clean and healthful in· vention. 
I!.ATHROP'S LATEST I M PROVED 

Combination Automatio 
Feeding and Watering Device 
Clean, strong, durable. No corners or crevices. Easy to clean by a few turns of your finger. W�Il operate water, grain, grit and soft feed. No 
�gl�;�;'d J;>��:Spa�� :a1��£iz�3.t��� size bottle can be used. Water can be served fresh as desired without stirring sediment in basin. Frame strips protect from filter. Dozen ean drink or feed at once. Every part separate and can be removed at will. AJl troughs are in steps. .Manufac­tured and for sale by 
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MOTORS, - THEIR 

four -Cy(le Motor 
Sin�le and double cylinders. 

Simple and reliable. Best rna· 
terials and workmanship. Not 
how cheap but how good . .  
They are moderate i n  price. 
Write us. Catalogue Free. 

Do You Use Chucks ? 
If so our catalogue will interest 
you, Sent free, New styles, 
New sizes. Liberal discounts. 

CUSHMAN CHUCfi WO RfiS 
Hartford, Conn, 
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1999 R u by St"  Rockford , l l I ,  
one piece. I t  i s  thp, l!!imple8t as well a s  the 
mOfiilt emeient. Holds many speed records. 

2 h p. marine, weight 75 1bs. \,\Temake Auto OBER LATHES Made in Single and Double Cylinder pat- THE terns. Pricesmake it economical. Cut shows I' Motors and Stationary Engines. Catalog free For Turning Axe, Adze, Pick, Agents Wanted. CUSHMAN MOTOR CO. Sledge, Hatchet, Hammer, Auger, 
2026 N Street, J�incoln, Neb., U. S. A. �'ile, Knife and Chisel Handles, -- I  Whiffletrees, Yokes, Spokes, Porch �39.50 BUYS THIS Spindles, Stair Baluster� Table 

w, ,avo you deal"" p."fit'. Ship on .p. 
' 

and Chair r,egs and other irregular 
p���asla�9f�r:��ees!��lforn:����aS�y:! I work. ' 
BOOkUN��i� �VG�;f.U�bOl".gains. 1fT Send for Circular A 

Dept, 849 ;Pontiac. Mich. The Ober MIg, Co" 1 0 Bell  5t" Chagrin  Fal l s ,  0" U , S ,A. 

MARCH I I, 1905. 

the same speed a s  the locomotive does, and in 
�ome cases even smaller -: A. The statement 
of the speed of automobiles hardly represents 
the latest records. However, the loco motive 
has the momentum of the heavy train t o  help 
it. A l ight weight cannot be given so great 
a velocity a s  a heavy one. A very light ball  
cannot be batted so far nor sent so fast as a 
heavy ball.  

NEW BOOKS, ETC, 
SMALL ELECTRICAL MEAI:lU]{IN(J I Nl:ll'RU' 

MENTS. How to Make and Use Them. 
London : Percival Marshall & Co.,  N, 
D, 16mo, ; pp.  90 .  Price, 20 cents. 

This little book will prove useful to ama· 
teurs. The diagrams are clear and the de· 
scriptions lucid. 

ELECTRICIrY CONTROL. By L eonard And· 
rews, Assoc.M.LC.E.,  M.LE. Phila· 
d elphia : J. B. Lippincott Company, 
1904.  8vo . ; pp. 231 ; 204 illustrations. 

'J'his book is devoted exclusively to the sys· 
terns of electric transmission and switch gear 
between the generators and the distributing 
center. Starting with the general principles 
of switch gear design, the author discusses 
its constrnctional detai l s  i n  the form of circuit 
IJreake rs, alternating reversing current devices, 
and the arrangement of bus bars and othe r  
appaI'atus for parallel  rnnning. rrhe general 
a rrangement of contro l l ing apparatus fol' hoth 
high and lvw tension systems is  also gone in to 
and examples of complete installations of lJOth 
types are given. Long distance transmission 
schemes arc also discussed, and the insulators, 
l ightning arresters, etc. ,  used on such lines arc 
thoroughly described. Numerous half· tones and 
l1ne cuts i l lustrate the text in a thorough man· 
nero 'rhe hook wil l  be found most useful by 
elec trical engineers who have to deal with this 
subject. 

THE NAVAL CON STR1:CTOR. By G. Simpson, 
M. LN.A. New York : D.  Van No· 
strand Company, 1904. 16mo. ; pp. 
5 8 8 ; numerous diagrams and tables. 
Price, $5 .  

'l' h i s  handbook i s  one of t h e  m o s t  complete 
works of ready reference for those engaged in 
s hip  design ,  construction, o r  maintenance tha t 
we ha v e  seen. A gr e a t de a l  of valuable in·  
formation on most points in the theory and 
p ractice of marine architecture will be found 
in its  pages in very concise form, while be­
sides this there is much new matter that w i l l  
be found m;;efnl, s n c h  as t h e  chapter on ,Ie sign 
and many of the tables of standardized Jitting 
details .  'rhe freeboard tallIes have all b"en 
explained and their application has been sim­
p l ified by the working out of examples of the 
variou s  types to which freeboards are assigned. 
Among these types are the moderh shelter 
decker, rules for whic-h have recently been is· 
sued. A l l  obsolete matter and data have been 
eliminated and the book i s  entirely up·to·date 
and thoroughly p ractical in its character. A 
large number of valuable tables are contained 
in its  latter pages, 

T ASCHENBUCH DER KRIEGSFLOTTEN VI.  
JAHRGANG 1905.  Mit teilweiser Ben· 
utzung amtlichen Materials. Her· 
ausgegeben von B.  Weyer, Kapitan· 
leutnant a.  D, 3 5 9  Illustrations. 
Miinchen, 1905,  J. F. Lehmanns. 
Price, $1 .50 .  

The stirring events i n  the F a r  East, events 
which are of considerable importance in naval 
annal s  because of the destruction of Russian 
and Japanese ships, has rendered i t  necessary 
for Capt. Weyer to revise his excellent little 
manual with considerable care. 'l'he book a s  
it now stands takes i n t o  consideration the 

, losses that have been sustained by both com· 

I batants up to December 10,  1904, and may, 
therefore, be considered the most thoroughly 
up-to·date naval manual now to be obtained. 
About fifty pictures an d  drawings hllve been 
added to this year's book, which have contrib· 
uted much to the value of the work. In order 
t o  make room for these, a few unimportant 
chapters on signal s  and information rel ating 
to government officials have been dropped. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 28, 1905 

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

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

Abrading Implement, Edwards & Williams . •  783,V:37 Accounts, means for entering, R. C. Wil-
liams . . . . . . . . . . . . . . . . . . . . . . , . " " , , " .  783,738 Acids from solutions, apparatus for the re-
covery of volatile, E .  R. Hewitt , . • • •  , .  783, 783 

Advertising device, Redpath & Corbitt . • .  , . 783, 542 
Air brakp, J .  Riley . .  " . .  " "  . . . .  " . .  . , . , . ,  783, 801 
Amnsemput apparatus, U. Ancillotti .  . • • • • .  783,812 Angle joint, J. D. Walsh . . . . . . . . . . . . . . . . . . 783,98 7 
Armatnres for dynamos with wave-winding, f'qnipotpntial connections for, Arnold & Collischonn . . . . . . . . . . . . . . . . . . . . . . . . . . .  783,498 Bag turning machine, W. H. Lester.  783,443, 783, 444 
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PEERLESS g�i��t 
TOURING CARS 

Combine elegance, simplicity and depend!,­
bility. Elegantly finished 1ll every detal!. 
Run smoothly and silently and are instantly 
responsive to control. 

!\'1otors of exactly the sallle construction as 
those in the famous Peerless " Green Dragon" 
racing car, driven by Barney Oldfie1d. 

Four forward speeds on all models. The 
enc1o�ed bevel gear drive transmits full 
power of the engine to the wheels without 
loss. 

PRICES FOn 1901> 

240 U. P. $&,200 3 0  11. P. $3,750 
&5 n. I'. 4, 000 60 n. P. 6,000 
I�imouD�ne 4,000 (five pa"''''{'ng,�r!!O in",lde) 

O ur 1905 catalogue with detai ied  description of 
all mode l s mailed free. 

'PEERLESS MOTOR CAR CO. 
3 8  Lisbon St. , Cleveland, Ohio 

Member A:;sodation Licenst'd Automobi le .!'.lanubdurers. 

TORREYS 

Rolls up like a window shade, into 
a metal case. Keeps strop clean 
and soft. Prevents it froUl drying 
out or colleeting dust. :Entirf'ly 
automatic. Al ways ready for use. 
Very handy in traveling. 

S T Y I, E 8-No, A. Enameled 
Case, Single Leather, priee 60e. 
No. B. Enb'Taved A l uminum Case, 
Single Leather, price 1& 1 .  No. D. 
Engraved Aluminum Case, Canvas and Leather, price $ 1 .50. No. 8. 
Sterling Silver Case, Ebony Ends, 
Canvas and Leather, finest quality, 
price $3. Sent postpaid if your 
dealer cannot supply. Warranted satisfactory . 

Torrey's Oil-Edge Dressing will 
keep any strop soft and pliable ; 
price 15c at dealers' or mailed on 
receipt of prh�e. Catalogue of 
Torrey Strops containing valuable 
information for those who shave. sent free. 

Hale baud fastening, D. M. Campboll . . . . . . .  783, 854 
Bale o r  crate, A. 1\-1. Sheakley . . . . . . . . . . . . . 784,011 
Baling press, M. C.  Nixon . . . . . . . . . . . . . . . . .  783, 588 
Ball mill, O.  Soine . . . . . . . . . . . . . . . . . . . . . . . .  783, 905 
Barrel heater, .T.  1\1. Chambers . . . . . . . . . . . . . 783,819 
Barrel jack, J.  E.  Laffin . . . . . . . . . . . . . . . . . . . 783, 699 
Basin top, catch, R. M. Van Buskirk . . . . . 783,556 
Basins, inlet structure for catch, 1;\ Barker 783, 740 
Bath suit bag, W . •  \. Allon . . . . . . . . . . . . . . . . 783, 811 
Bearing, adj ustable, II.  D .  I..Ielltz . . . . . . . . . . . 783, 874 
Bearing', roller, 1\1. F. Hill . . . . . . . . . . . . . . . .  784, 002 
Bearing, se1f�uiling, l!). C. Knapp • . . . . . . • . .  783, 870 
Bed, folding ,  C. C. Jennillgs . . . . . . . . . . . . . . 783, 961 
Bed, invalid, Zuernel' & Bahra . . . . . . . . . . . . .  783, 563 
Bed pan, A. P.  Barlow . . . . . . . . . . . . . . . • • . . •  783,566 
HE'd riser, P. & J. M. Holland . . . . . . . . . . . . .  783, 864 
Bed spring, R .  \V. Shaw . . . . . . . . . . . . . . . . . .  783, 705 
Bed spring frame corner block, G. Brand . . . 783 , 67�� 
Beehive, R .  F.  Holtermanll . . . . . . . . . . . . . . . . 783, 583 
Beer cooling apparatus, .T. W. Harris . . . . . . 7&� , 521 
Belt,  skirt-supporting, F .  1\1. Richmond . . . .  783,704 
BicyclE' seat post lock, E.. E .  Brown . . . . . . . . 783,773 
Rit. See B ridle bit.  
Bit brace, J. 1\L Ribert . . . . . . . . . . . . . . . . . . . .  783, 895 
Blacking dauber, H .  E .  Gartrell . . . . . . . . . . . 783,780 
Boats, metallic calking for, H .  }!J. Dantze-

becher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 684 
Bobbin holder, 'l'. J. Murdock . . . . . . . . . . . . . .  78:�, 729 

�gll�� ����a�!�a�r,
I;'Gr����o& 'Zilii�� : : : : : :  ���:m 

Book or periodical, I .  l\-Usee . . . . . . . . . . . . . . .  7S:J, 697 
Boot or shoe and shauk stiffcn{>r therefor, 

"\\"". H. Nickerson . . . . . . . . . . . . . . . . . . . . . .  783,756 
Bottle corking machine, Rosenthal & Petran 783 , 59:3 
Bottlp, non-refillable, A. V.  Westerlund . . . .  783,4H1 
Bottle, non-refillable, M. G. Delaney . . . . . . . 783, 625 
Bottle, non-reusable, J. B. Smith . . . . . . . . . . 783, 549 
Bottle stopper, W. A .  Coke . . . . . . . . . . . . . . .  783, 929 
Bottle stopper and extractor, combined, A.  

P. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783 , 658 
Bottle support and protector, nursing, W .  ]j'. 

& P. 'l'. C raig . . . . . . . . . . . . . . . . . . . . . . . .  783,423 
Bottles 01' the like, capsule stopper for, E. 

(}oltstein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Box, .J. Bprgoff . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Box fastener, G. 1\1. \Villiams . . . . . . . . . . . . .  . 
Box for tobacco, etc . ,  L. Raisler . . . . . . . . . .  . 
Bracelet, A. Eklund . . . . . . . . . . . . . . . . . . . . .  . 
Brake, 11'. C. Milburn . . . . . . . . . . . . . . . . . . . . .  . 
Brake system, automatic fluid pressure, J. S .  

783, 859 
783,410 
783. 661 
783,541 
783, 626 
783, 843 

Buhb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 774 
B reastpins, etc . ,  safety attachment for, A. 

L. BenE'dict . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brick, making fire, S. Norton . . . . . . . . . . . . .  . 
Erick making mac'hinf', rr. S.  Lawrence . . .  . 
Bridle bit, reversible, P. B. Kochheiser . . .  . 
Briquet forming machine, C. D. Jenkins . . .  . 
Buckle, F. E. Shailor . . . . . . . . . . . . . . . . . . . .  . 
Buffing tools, appuratus for treating, G. 1..1. 

Zucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Building block, A. H. Merrill . . . . . . . . . . . .  . 
Building block, E. Morenus . . . . . . . . . . . . . . .  . 
Building blocks, mold for the manufacture 

783, 922 
783,797 
783, 442 
783, 96(; 
783,96() 
783, 548 

783 , 850 
78:3,448 
783,452 

of, E .  Morcnus . . . . . . . . . . . . . . . . . . . . . . . .  783,451 
Building constrlletioll, E .  G.  Perrot . . . . . . . . 783,539 
Burgh�r or fil'e alarm system, J .  W. Culp . . 783,996 
Burner, .T. N .  Leach . . . . . . . . . . . . . . . . . . . . . . .  783 , 727 
RuttOll, F.  E.  It'aruham . . . . . . . . . . . . . . . . . . . . 783. 940 
Button, campaign or advertising, P. I{.rastin 783, G84 
Cable clip, W. Gregf'r . . . . . . . . . . . . . . . . . . . . .  783, 6:31 
Uan body machinE', C. J.  Weinman . . . . . . . . .  783, 488 
Can lJOdy-making machInt', O .  J . .  Tohnson . . . 78=�,788 
Can opener, E .  K .  Myers . . . . . . . . . . . . . . . . . . 783 , H40 
Uan testing machine, E .  P.  Holden . . . . . . . .  78:J, D56 
Candelabrum, electrie, C .  E .  'Yeeks . . . . . . . .  783,737 
Cane mill feed box, J.  P.  Golden . . . . . . . . . . . 783,428 
Cal' construction, street, .J. Paton . . . . . . . . . . 783, 757 
Cal' coupling, C .  McCarter . . . . . . . . . . . . . . . . . 78:3, 884 
Car coupling, Schroeder & Lindholm . . . . . . . . 783,985 
Car grain door, F.  Hachmanl1 . . . . . . . . . . . . .  783, 6.33 
Car platform gate, II. Witte . . . . . . . . . . . . . . . 783,739 
Car, railway ,  O .  M .  Jones . . . . . . . . . . . . . . . . . . 78:J, 838 
Cal' l'atchi:.�t brake, street, J .  Roediger . . . . . .  783,735 
Car, street, W .  P .  Michel . . . . . . . . . . . . . . . . . . 783, 449 
Cars from single deck to double deck, and 

vice versu, device for changing railway 
stock, H.  C .  Carson . . . . . . . . . . . . . . . . . .  . 

Carbul'etl:�r, W. L. Severance et a l .  . . . . . . .  . 
Carbureter, explosive engine, R. Shipman . .  
Card grinder, R. J .  Aubuchont . . . . . . . . . . . .  . 
Canter. See Cloth ('arrier. 

783, 855 
783, H48 
783, 902 
783,565 

Cart, dumping, A. Bl'cnzillger . . . . . . . . . . . . . 783,817 
Castings, combination metal mold for brass, 

�'. Haggenjos . . . . . . . . . . . . . . . . . . . . . . . . .  783,576 
Castings, mold for making brass, F .  Hag-

genjos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78:J, 577 
Cattle guard, A. G. Hendryx . . . . . . . . . . . . . . 783 , 6H3 
Check-holding rack, J. B.  Strauss . .  783, 477, 783, 478 
Cigarette receptacle, A.  Q.  Walsh . . . . . . . . . .  783, 848 
Cinder shaker, C.  D.  Cutts . . . . . . . . . . . . . . . . .  783, 822 
Circuit controller, R.  A. Bald\vin . . . . . . . . . .  783,71[; 
Clamp or vise,  J.  & \V. Black . . . . . . . . . . . . .  783, 502 
Clasp, Gruenel' & Henry . . . . . . . . . . . . . . . . . . . 783, 782 
Cleaning and separating machine, C. lJ-'riekc 783,571 
Clock, electric s{'condary, F .  I .  Getty . . . . . . 783, 740 

The Ejector n ffl 
Clock, striking, W. P .  Walter . . . . . . . . . . . . .  78R,713 

Closur� fastening device, 11" . Canfield . . . . . . . 7�3,9U4 U er I Clospt sput, H. H .  Sievert . . . . . . . . . . . . . . . . .  783,846 

Cloth carrier, W. II. HO\vard . . . . . . . . . . . . . . .  783, 787 The Greatest Clothes rack, Barilleault & Hick . . . . . . . . . . .  783, 6G8 

Advance I CO[l I
L:(��pr�����r�� . ���. ��.

a
.
r

.
g

.
i�� . .  ���i

.
c�� . �: .�: 783, 637 

in the I Coffee pot, W. S. James . . . . . . . . . . . . . . . . . . .  78:). 525 
COlI former. A .  F .  Batchelder . . . . . . . . . . . . .  783, 500 

Gasoline Age 3�:;:�,;ut�to�,ICt{"'X: · i(�;';'���: : : : : : : : : : : : : : : �illl:�gg 
For particulars, write to Concrete wall mold, O .  E .  Wennberg . . . . . . . 783,767 

The Motor and Man ufact u r i n g  Works Co. ,  Ithaca, N.Y.  �i������;n;a��s�'�� ' .r J.I. I,,������I� : : : : : : : :  ��� :��� 

At all deal<Jrs or lOc. and 25c. pkgH. Oy mail. Look for above trade mark. 
8ulpho�N upthol Co., 15 Haymarket Square, BOSTON, MASS. 

Sold in N. Y. City by Acker.l'IIerrall, Maey, Siegel-Cooper. 

Walls, Oil and Gas Wells drilled 
by cnntract t,o any depth from 50 
to 3000 feet. oJ We also manu fac .. 
ture and furnish eV3rytbing l'e­
quired to d.-ill •. nd comp lete 
same. Portabl e  Horse Powe� 
and Mounted Steam Drilling 
Mach ines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and send for illus­
trated catalogue. A ddress ��c!::''-'='".o:;'c'�':'' A ND SUPPLY <-". 

YureK. U. S. A. 

EXPERT AND 
DIE MA KERS 
MA CHINISTS 

Moulds, ModeIfii!, Experimental '\Vork 
INSTRUMENT MAKINO and SnALL MACHINERV 

'rHOS. H. HART & Co., Charlestown, Mass. 

Make Money With Hens � 
You can do it with CEfrtainty h:-.· using 

CYPHERS I N C UBATOR 
" The World's SL'lndanl Hateher." used and endorsed by 
42 Government Stations. Price $6.50 and up. Complete 
catalog and poultry guide, 212 nages (8xll inches), free 
if you mention this paper. Addres'" nearest office. 

Cyphers Inmlbator Co., Ruffalo, N. Y. 
B()ston, Ch:cago, New Yorli, Kansas City, San Franciseo 

�� Squabs Pay R:!! "- I Easier, need attention only part of . 
time, bring big price� . H.aised in one 
month. A ttractive for poultrymen, --1,; farmers, w o m en. Send for FREE 
ROOK I.  'ET and l earn this immensely 
rich horne industry. 

PI.n-tOUM ROOK SQUAB Co., 289 Atlantic Ave., BostOIl, Mass. 

Conveyer, C. H. Andf'rson . . . . . . . . . . . . . . . . . 78�, 771 
Conveyer and distribu ter, J .  W. Stevens . . .  783, 907 
Conveying and pressing apparatus, C. S.  

Wheelwright . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 602 
Coop uoor, chkkE'n, W. MuI1stermann . . . . . . .  783,972 
Copper from orcs, extracting, G. H .  Water-

llllry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 600 
Cord-drop attacbmt'ut, lJala1lced, II. D ' OHer, 

.Tr. . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . • . . • •  783, 742 
Corps, material for making, G.  W. Briggs . . 783,675 
('orner clamp, J. 1\1. Conroy . . . . . . . . . . . . . . . . 783, 615 
Corrngating muchinp, T. 11\ Rowland . . . . . . .  7R3, 545 
Corset, A. Huruidgp . . . . . . . . . . . . . . . . . . . . . . . 7S:J,579 
Cotton picker, B.  Fl'. Davis . . . . . . . . . . . . . . . . .  7H3, 685 
Uo\vs, antikicking device for. W. H. Lamont 783 , 530 
Cream of tartar, makillg, Hooven & Ellde-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 524 
C ream separator, c(,Iltl'ifugal, Brikson & 

Lindstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 690 
Ouff pin,  Ii'. E. Farnham . . . . . . . . . . . . . . . . . . . 783, 627 
Culinary stock, making, W. B. Kerr . . . . . .  7831 840 
Cultivator, Ie. M .  Swanson . . . . . . . . . . . . . . . . 783, 479 
Cultivator, W. Ne\vby . . . . . . . . . . . . . . . . . . . . .  783,796 
Cultivator and thinner, cotton, A .  O .  Yeat-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7R3, 496 
Cupping die, Perkins & La Har . . . . . . . . . . . . 783, 889 
Currents, generating low-freqlwncy, W. 

Stanley . . . . . . . . . . . . . . . . . . . . . . . . 783,708, 784,013 
Curtains, rollA, etc. , fastening for, G .  J. 

R�cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 759 
Cutlery, table, 1 .  Hirsch . . . . . . . . . . . . . . . . . .  78:1 , 785 
Damper mE'cbanism, time controlling, H .  P. I H. Galloway . . . . . . . . . . . . . . . . . . . . . . . . . . 7R�. 51 5 
Dampf'l', range oven , J. Jj'. Hayes . . . . . . . . . .  78:J, 834 
nental measuring instrumf'nt, L.  A. Smith . 78:1, 804 
Df'ntal separating disk, R. H.  Hull . . . . . . . . . 78�,959 , Designs upon flexible fabrics, machine for 

producing, G.  A. Herzog . . . . . . . . . . . . . . .  78�. 58() 
Detinning, Von Kngelgen & Seward . . . . . . . . 78:i,726 
IJisplay cabinet, .T.  Pinton . . . . . . . . . . . . . . . . . 7R:�,n76 
Display rack. A. H .  Burt . . . . • . • . . • . . . . . . . .  783, 505 
Door catch, L. D. Smith . . . . . . . . . . . . . . . . . . .  783. H49 
Door lock. Otis & Sundh . . . . . . . . . . . . . . . . . . .  783,731 
!lough-stripping mechanism, A. W. Copland 783, 930 
Drawing board, E. E. McAnelly . . . . . . . . . . .  7R:J,973 
Drier, C.  A. lIfatcham . . . . . . . . . . . . . . . . . . . . .  783, 970 
Drying and burning furnace, continuous, F. 

P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7R3,476 
Drinking' fountain, E. R. Soleau . . . . . . . . . . . . 783,706 
Dropper: Sf'e Medicine dropper. 
Drum. rattle, O.  R. Noble . . . . . . . . . . . . . . . . . 783, 8R8 
Dllpli('ating apparatus, stencil, A.  B.  Dick . 783, 824 
!lust pan, J. W. Walter . . . . . . . . . . . . . . . . . . .  783, 657 
IiJla stiC' fabrie, woven, H. J. Gaisman . . . . . .  783,628 
Electric apparatus, starting means for gas 

or vapor, P. II. 'rhomas . . . . . . . 783,480, 783 , 481 
ElectriC' ('onductorR, indicating leaks in, I. 

Kitsef' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ele('tric pleva tor, :ro. H. VogeL . . . . . . . . . . .  . 
Elf'ctric fUl'nacp, G. O. S('wlad . . . . . . . . . . .  . 
Electric lighting system, A. G. Davis . . . . .  . 

7R3,6ar, 
78�, 809 
7�:1 . 736 
783, 509 

" STRONGEST IN T H E  WORLD " 

TH E EQ U ITABLE LI F E  
ASSURANCE SOCIETY 

OF THE UNITED STATES. 
H E N R Y  R HYDE, Founder. 

Outstanding Assurance 
Dec . 3 1 ,  I 904 . $ 1 , 49 5 , 5 4 2 , 8 9 2 . 00 

New Assurance, less Assur-
ance not taken, 

Income 

Assets Dec. 3 I , 1 904 
Assurance Fund and 

all other liabilities 

Surplus 

Paid Policy holders 
1 904 

in 

2 2 2 , 9 2 0, 0 3 7 . 00 

7 9 , ° 7 6 , 6 9 5 , 9 5 

3 3 3 , 1 5 8 , 7 5 I . 5 3  

80, 7 94, 2 6 9 . 2 1 

J AMES W. ALEXANDER, PRESIDENT. 
JAMES H. HYDE, VICE-PRESIDENT. 

Let Us Tell You About 'l 
An Automatic Pump 
'.rhat works wherever there is a spring, creek or pond. 

It costs very little. uses no iuel, works 
night and day without attention . 

The NiRj{ara Hy drau lic Ram 
Used and endorsed b y  th e U. S. Govern ­

ment aud the PennfO.ylvania Railroad. 
:Made in any size, tor any purpose. Free b ooklet 011 request, tells all 

about it. Write to·day. 

N IAGARA H Y D RA U L I C  E N G I N E  C O .  

Chesler.  Pa. 

Dept. S, HO Nassau St.,  New Y ork 

The Nickel Plate Road between New York 
and Boston and Cleveland, Fort W ayne 

and ('hicago. 
Lowest rates and elegant equipment make this a 

fR.vorite route between the above points. Very low Colonist rates to tbe PacifiC Coast and tbe far "Vest 
until May 15 th. Famous dIning car serVlCe. Individual 
Club Meal, 35 cents to $1.00. Also a la Carte. A. W. 
EccleE.ton�, D. P. A" 385 Broadway. New York City. 

A.W. FABER 
Mannfact ory Establ ished 1 " 6 1 .  

LEA ])  PFlNClJ.S, COLOH I<:D PE:-'CI LS, S L AT �] 
PENCILS, WRITING SI,ATJ;]S, INKS, S'rATIONERS 
[; UBBE R GOODS, R ULE RS, A RTISTS' COLORS. 

78 Reade Street, New York, N. Y .  
G RA N D  P R I Z E ,  H i ghest Award . PA R I S .  1 9 0 0 .  

Every Gas Engine User 
should 1t-'.'11"ll about the App]e Auto· 
nut tie Spa.rker. Easily attarhed. 
j\ 0 mOt e belt, battery or eommutator 
troubles. Increases power and :;pe�ds 
For any kind ofig-nition apparatus write 

'l'he Dayton Eleetricnl Mfg. Co. 98 Beaver Bldg. Dayton, OhIO. 

OWN A HOME 
Our �yst�m ot Home Building i s  sim­
ple, conservatIve and. safe. '1.' lle coru­
pany is backed l)y re liable and re­
sponsible BusinesA men of Rochester 
and a positive gual'antee secured by 
first-class improved real estate is 
given to every m emb er. 
Since our plan bas lJeen in operation 
in America it has been very success-
1ul- it is patterned after t h e  Cele� 
brated System wbich h a s  been of;er­
ated successfully in England for over 
sixty years ,where thousands ot h appy 
Home owners b ave benetited by it. 

�hlch
l
���:/Ii!�t

e
����::�o�do�;n�rf�r �����!: 

SECUIUTY BUILDING CO. 
402 \Vllder Bldg •• Boche.te .... N. Y. 

Insure your property against decay. A few dollars 
in SUIl.Proof Paint will do it. Advice and Book.FREE. 

PATTON PAINT CO . .  227 LAKE STREET, 
.ftIILWA.U«ER, ",.s. 

U S E  G R I N D ST O N E S  P 
If 80 we can Sl1ppIY you. A l l  Sl:WS 
III fHl ll t e d  and n tl m o u n r e d .  alwa y s  
kept i n stock. R�member, we make a 
flpecialtyof sel eCLin,2" stone8 for all spe · 
cia I purposes . Send for cataLoque " I "  
The CL5VELAND 8TONE CO. 

2 d  F loor .  W i l sh i re .  C l ev e l a n d .  O .  



2 1 2  

The Fay & Bowen 
Motor 

won in three events in the Palm Beach 
Races in February. 

It was a winner in the Marblehead 
Races last J ul y. 

No crank required to start it. 
Speed regulation perfect. 
A reliable, simple, powerful engine . 
Send .for catalogue of Motors and com-

plete Motor Boats. 
Pay & Bowen Engine Co. 

80 Lake St. , Geneva, N. Y. , U. S. A. 

"HIGHE ST AWARD " 
Don't forget to ask for a 

PELOUZE POSTAL SCA L E  
It means you will g e t  the 

best postal scale money can buy. Received highest award at 
World's  Fair. 

They give instantly exact cost of 
postage in cts. on all mail matter 

Warranted. 
" Save time and stamps." 

National 4 Ibs.$3.00 For sale �verywhere by 
Union 2% I bs. 2.50 leadmg dealers. 
Columbian 2 Ibs.2.00 Catalog. P. 
Star l ib. 1 .50 PELOUZE SCAL E & M FG. CO. 
Crescent l ib. 1 . 00 C H I CAGO. 

M otor 
w�:�o!!!��:� ���?j� �fl�n�;sr�� srf�� 
of battery. It rotates in either dIrection and is 
reversed without changing connections, 1t is 
fitted with grooved pulley. Price 000. Post­
�ge :md packing 1 5c. Motor Outfit No. 
S-eonsists of 1 Rienco Motor ; 1 Rheostat, or 
speed regulator ; 2 Small Dry Ratterles and 10 

feet of wire. Price i1. PO'ltage and 
p'lCking 30c. Send stamp for catalog. 
Ithaca Ele('tt"ic Novelty Co. 

Box 33, h'HACA, N. Y. 

GLOBE MAR I NE 
GAS O L I N E  

E N G I N E  
T horough ly Rel i a b l e  

S i m p l e  i n  Construct i o n  
U n s u rpassed as A uxi l i ary Power 

S u i t a b l e  for Lau n ches or 
Worki ng Boats 

W R I T E  F O R  C A T A L O G U E  
PEN NSYLVANIA IRON WORKS CO . 

5 0th Street and Lancaster Avenue, PH I LA . ,  PA. 

A M O N EY M AK E R  
Hollow Concrete Building Blockfoi. 
Best, Fastest, Simplest, Cheapest 
Machine. 

PETT YJ O H N  BROS. 
131" N. 1st Stre�t, Terre Haute. Ind. 

F or lIome, Store and Street 
We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven honl'S ONE CENT. No 
Wicks-. No �moke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Ex�lusive territory to good agents. �Write for 
catalogue and prices. 
Chicago Solar Light Co.  Dept G, Ch icago 

P E R FE CT ·  P U M p · POWE R . 
is attained only in the 
TAB E R  ROTARY P U M PS 

They are mechanicaJ, 
simple and durable. W i l l  
pump hot or cold fluid, 
thin or thick. Requires 

no skIlled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en-

,�nBE
a
a
t
�ubMp

n
JO.�31evf�\I:�t���tfff'!f��g�y�
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THE NEW YORK, CHICAGO & S'1'. LO UJ S 
RAILROAD COMPA N Y  

PASSENGER DEPAR'rMENT 
Office of the General Aalmt, Buffalo. N. Y. 

THE NICKE[, PLATE ROAD BETWEEN NEW 
YORK AND BOSTON, AND CLEVELAND, 

Fl'. WAYNE AND CHlCAGO 
Lowest rates and elegant equipment makes this a 

favorite route between the above pOi nts. r:l�hrou�h 
s leepers. Unexcelled dining c]'r service. Individual 
club meals 35 cents to $LOO each. Also a la Carte. Full 
information on application to R. Eo Payne, General 
Agent, 291 Main St., Buffalo, N. Y., C)r A. W. Ecclestone, 
O.  P. A., 385 Broadway, New York City. 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 209. 

Some week yon will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  it C a r e fu l l y  

Scientific American MARCH I I , I905. 

Electric lighting system, J. LindaU . . . . . . . . 783,876 
Electric lights or the like, adjustable sup� 

port for, C. D. Kemmerer . . . . . . . . • . . . .  783,526 
Electric machine frame, dynamo, B. A. 

Behrend . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  783, 409 
Electric machine OSCillator, E. C. Wright . . 783, 495 
Electric machines, apparatus for the com­

mutation of direct-current dynamo, F. 
W. Young . . . . . . . . . . . . . . . . . . . . . . . .  09 . .  783, 989 

E.lectric machines, apparatus for the com­
mutation of direct-current dynamo, U. 
S. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783,999 

Electric machines, commutatioll of direct-
current dynamo, 11'. \Y. young . . . . . . . . . 783, 988 

Blectric machines, commutation of direct-
current dynamo, G .  �. Dunn . . . . . . . . . .  . 

h'lectric push switch, G. B. T'homas . . . . . . .  . 
Electric sv.;itch, P. L. Clark . . . . . . . . . . . . .  . 
I!Jlectric s'Yitch, \V. H. Powdl, 783,977, 783,978, 783,980, 
Electric s'Yitch, l!J.  R. Douglas . . . . . . . . . . . .  . 
11Jlectric time switch, C. J. S'ullivan . . . . . .  . 
Electrical distribution system, P. H. 

784, 000 
783,911 
7�:J, 612 

783,9�J 
7�3. 9�7 
783, 7 1 1  

Thoma s  . . . . . . . . . . . . . . . . . . . . . . . 783, 4�2. 784,016 
Electrical plug cut-out covl'r, \V .  C .  Tre-

goning . . . . . . . . . . . . . . . . . . . . . . 4 • • • •  • • • • • •  783,653 
11nectromagnetic waves or other feeule al­

ternating. Signal impulses, apparatus for 
receiving, lr. K. Vreeland . . . . . . . . . . . . .  783,712 

FJrnergency brake, E'.  B. Corey . . . . . . . . . . . . .  78.3, GO):; 
)jJmel'gency device, l!'. B .  Corey . . . . . . . . . . . . 7t:l3, 507 
Engine vaporizing device, explosive, C. E .  

Da WSOH, reissue . . . . . . . . . . . . . . . . . . . . . . 
Evaporating excretal closet,  F. P. Smith . . .  . 
Excu va ting shovel tooth, l!\ J. rt'homas . . . .  . 
l<Jxercising apparatus, baby, 'V. P. Abell . .  . 
l!Jxplosive, J. U. l\litcbeU . . . . . . . . . . . . . . . . .  . 
E'xtension table, Stutzman & Doney . . . . . . .  . 
Face-drying apparatus, Bowen & White . . .  . 
Feed and water bag, T. N. " rinslmv . . . . . .  . 
IJ'eed water heater, J. M. Keller . . . . . . . . . .  . 
lj-'eeding or watering trough, J. H. L.yon . .  . 
IJ'ence gate, R. 'V. Dean . . . . . . . . . . . . . . . . . .  . 
l!'ence guard, wire, r.r. Huberdeau . . . . . . . . .  . 
Fence machine, J. It. Hutton . . . . . . . . . . . . .  . 
Fence mold, Q. G. �heldon . . . . . . . . . . . . . . .  . 
Fence post, A. O. Tabor . . . . . . . . . . . . . . . . . .  . 
I1'cnce post, G. Garrett . . . . . . . . . . . . . . . . . . .  . 
File and cabinet, 'V. U. Sessoms . . . . . . . . . .  . 
F'inger ring, J. A. I.ieb, Jr . . . . . . . . . . • . . . . .  
l!'ire doors" device for automatically operat-

12. 322 
7�3, 474 
783,764 
783,921 
783, 844 
7S3, 553 
783,600 
783,849 
783, 439 
783, 879 
783,932 
783,436 
783 800 
783 :�0l 
7S3,5U,s 
783, 029 
7�6, 595 
783,445 

ing, D. A. Reagan . . . . . . . . . . . . . . . . . . . . . 783,891 
Fire engine heater, \Y. H.  'Vaters . . . . . . . . . . 78B, 601 
l!'ire-extinguisher, automatic, H. W. Martiu 7,sB, 96U 
IJ"il'e extinguishing apparatus, automatlc, U .  

E. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,418 
:F'ire extinguisher attachment, F .  H .  Bailey . 783, 490 
Fire, open sprinkler for vrotection agamst, 

G .  Dinkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,826 
l,'il'e protection, store, A .  A. Hanson . . . . . . . 783, 634 
11'irearm, Young & Slberiff . . . . . . . . . . . . . . . . . .  783,770 
Jj-'irearlU, gas-operated, S .  N .  McClean . . . . . 7�3, 45B 
!j'il'earm magazine, F. J.  Baker . . . . . . . . . . . .  7):;3,851 
Firearm shell-ejectiug machiue, Jj'. P. \Vhite 783,501 
l!'irearID sight, JiJ.  B.  Pratt . . . . . . . . . . . . . . . . . 7t?3, 540 
l!'ireproof pier for lmiluings, G .  Liebau . . . . . 7):;3,791 
l!'ishing reel, 'V. K ramer . . . . . . . . . . . . . . . . . . .  783, t?42 
l!'!ue cleaner, E. E. Johnson . . . . . . . . . . . . . . . .  7,s3, ):;6H 
Flue cutter, C. G. "",'. vVerniek(' . . . . . . . . . . . . 7):;;),490 
l!'luid fuel burncr, If. L.  l\lctdlhull . • . • • • • • .  7 t)3, 455 
ltolding box, \V .  ll. 1.'llOmpsoll, 

78:3 . 805, 783. 806, 783.913 
Food cabinet and table, hot, H .  n. Cooke . . . 783 , 506 
Fruit j ar, Bpiess & Hein . . . . . . . . . . . . . . . . . .  783,551 
Jj'ruit pickel', C .  Schakl .  . . . . . . . . . . . . . . . . . . . 7S:3,760 
l!'uel, artificial, H.  R. Woltmann . . . . . . . . . . 783,810 
F'uel by distillation, apparatus for making 

artificial, J.  T. Davis . . . . . . . . . . . . . . . . . .  783, 624 
l!'urnace, W. H. Riley . . . . . . . . . . . . . . . . . . . . . 783,59'2 
Furnace, L. P. Cohen . . . . . . . . . . . . . . . . . . . . . .  783, 614 
}I'ul'nace, 'V .  J. Bolton . . . . . . . . . . . . . . . . . . • . .  783,815 
Furnace arch, Davison & Mathias . . . . . . . . .  783,778 
Gage. See Micrometer-gage. 
Game apparatus, L. B .  PennelL . . . . . . . . . . . 
Game apparatus, lawn, It. T. Carr . . . . . . . .  . 
Game device, W. E. Bowen . . . . . . . • . . . . . . . .  
GarnlPnt support('r, C. H .  Pike . . . . . . . . . . .  . 
(i a s  burner, J. Jj'. Yoho . . . . . . . . . . . . . . . . . .  . 
Gat:-; fixture, C. I<J. Sargent . . . . . . . . . . . . . . .  . 
G a s  enriching m achine, C. S. Kline . . . . . . .  . 
Gas fixture, 1J\ Billingham . . . . . . . . . . . . . . .  . 
Gas flames at a distance, distributing appa-

783, 589 
783,775 
783,607 
783,591 
783,919 
783,983 
783,790 
783, 772 

ratus for lighting, E. Worl'ingen . . . . . . . 783, 494 
Gas generator, acetylene, V .  ID. Peterson . . . 783, 646 
Gas generator, acetylene, A. S.  Phelps, Jr . . 783, 732 
Gas generator, acetylene, W. A .  Gribble . . . 783,947 
Gas, retort for the manufacture of, G .  Horn 783,435 
Gases from hydrocarbons, apparatus for 

generating and burning, J .  N. Leach . . 783, 872 
Gate, J. Hodgells . . . . . . . . . . . . . . . . . . . . . . . . . . 78R, G82 
Gn tes, etc. ,  combined closE'r and latch for, 

1'. M .  McKinney . . . . . . . . . . . . . . . . . . . . . . .  783 . 641. 
Girdle, A.  \Vennel'strom . . . . . . . . . . . . . . . . . . .  7S:J, 558 
Glass furnace, S. O .  Richardson, Jr. , rE'-

issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 323 
Glue, treating bones for the production of, 

K R. Itewitt . . . . . . . . . . . . . . . . . . . . . . . . 783,784 
G rain cleaning device, Hal'rison & Clements 7):;a,724 
Grain separator� J. K .  """ hite . . . . . . . . . . . . . .  783, 608 
(irate for open firE'places, basket, l!'. A. 

IIkkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78:3,954 
G rinding disk-facing apparatus, attrition 

mill, E. P. Alsted . . . . . . . . . . . . . . . . . . . . 78:).400 
Gymnasium apparatus, 1\1. B. Reach . . . . . . . 783, 890 
Hair pin, J .  S .  Newlin . . . . . . . . . . . . . . . . . . . . 784,008 
name attachm�nt, T. E.  Stockford . . . . . . . . . 78:3, 908 
Harne fastening means, T .  G.  ji'oster . . . . . . . 783,779 
Harness pad fot' horses, E. L. McClain . . . . . 783,754 
Harvester, ('orn, S.  J. Hageman . . . . . . . . . . . . 783,431 
Harvester, c()tton� G .  , LispenartI . . . . . . . . . . . . 783,71:12 
Hat-brim trimming' machine, A. Kindermann 783, 527 
Hay divider and track clearer, S. F. Hudson 783, 957 
Hay rake. D .  S.  Harrold . . . . . . . . . . . . . . . . . . .  78:1, 636 
Heat, apparatus for utilizing solar, E. C .  

l(etchum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784, 005 
Hl'ating device for use with liquid fuel, A. 

R. Scherding . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating system , F. l!'. Coggin . . . . . . . . . . . . .  . 
Heating system, hot water, J. P. Sinclair . .  
Holdback attachment, single harness, G .  

Kresge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

rr�7.�e �3�n���' n�{�e���!i�leI�: . E'. ' �iiil�'�' : : : :  
Horseshoe calk machine, D .  G .  Wyman . . .  . 
Horseshoe, safety tread, B. Braun . . . . . . . .  . 
Hose supporter, S. �Ia'yp('r . . . . . . . . . . . . . . .  . 
Hunter ' s  blind, ducl{, Thorne & Schonasky . 
IIj'drant, W. L. Selleck . . . . . . . . . . . . . . . . . · · ·  
Hydrant or water plug, A. K.  Brakp . . . . . .  . 
Hydrostatic pressure in service stand-pipes, 

apparatus for reducing, H .  L. Good\vin 
Ice hoist, W .  A. Bock . .  , . . . . . . . . . . . . . . . . . 
Index card�bolding device, Poole & Dike . . .  . 
Induction coil, II. Shoemaker . . . . . . .  , . . . . . . . 

783, 898 
783. 422 
783, 472 

783, 441 
783. 450 
783, 71JO 
783,918 
78:l, 567 
78:J,881 
78:J,765 
783. 900 
783, 925 

78,1, 829 
78:3. 672 
78:).758 
7R:J. 802 
78:�, 752 
783 , 751 

Insect�collecting a pparatns, D .  J.  Marston . 
Illsulat(�d rail"" ay rail joint, R'. D. Lewis . . .  
Insulating base block for electric equipment, 

M.· Guctt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783. 430 
Insulation for edge,vise wound coils, G .  H. 

Rupley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 546 
I roning machine, fold collar, L.  R .  Hpim . . . 783. 4:{:{ 
Jar holder. O. Cooper . . . . . . . . . . . . . . . . . . . . . . 783.61 R 
oJoist hangpr, .J. 'rutenr . . . . . . . . . . . . . . . . . . . . 783. 807 
KLl12,  mpans for supporting china ware in 

glazing, Jj\ G .  Haney . . . . . . . . . . . . . . . . . .  7R3,D48 
Knife-cleaning- apparatus, F .  W. l\fargptts . 78R, 446 
Knitting machine, circular, A. C. BalUn . . . 78R.408 
Lacing stud. shoe. C .  H .  Harden . . . . . . . . . . 783. 949 
Lamp adjustpl', electric, n. )) ' Olier . .  Jr. , 

78:� , 741 . 
Lamp anti soeket, eleetric, C. G. Perkins . .  
Lamp, electrie arc, C.  A. NageL . . . .. . . . . .  . 
Lamp extinguisher, F. S. Dilworth . . . . . . . .  . 
Lamp, gas, A. C. Noad . . . . . . . . . . . . . . . . . . .  . 
Lump, incandeseent gas-light, L. "',. oUf . . . . 
Lamp shadp attachment, H. D ' OliPl', Jr . . .  . 
J",amp \yick raiser, central draft, W. A.  

783. 743 
78R, 645 
783. 974 
783. 825 
783. 8R7 
783 . 662 
783,744 

Penfil'ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 799 
Lamp wick tube, central drnft, W. A. Pen� 

fiehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783. 798 
Lantern, 1,'. D. Spear . . . . . . . . . . . . . . . . . . . . . .  78H, 707 
r,ath-making machine, R. K. Gregory . . . . . . 783,946 
Latbe, N .  D.  Chard . . . . . . . . . . . . . . . . . . . . . . .  783, 680 
Leaf holder. M. E. Spielman . . . . . . . . . . . . . . .  783,906 
I .. eather and producing same, patent, B. B. 

Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,828 
LE'ather ('utUng maehine, J. W. Kennington 783, 725 
Leathf'r, producing castor, O .  F. Feix . . . . . .  7R3, f191 
Leg, folding, E. F. McKenna • • • • • • • • • • • . • •  783 , 456 

Columbia Mark XLV 
35-40 H. P: Gasoline Cars 

SURPI.US OF MATERIAl, FOR EVERY STRAIN, BUT NO 
excess of material where it is not needed. Every part and piece 
of chassis from selected stock subjected to the most thorough 
mechanical and laboratory tests, so that parts that most frequently 

break in cars of ordinary construction-axles, frame, springs, casings, 
transmission, etc.,  are nIade unbreakable under any stress of normal 
use, however severe. Exc1u�ive ff atures of unequalled merit are : New 
carburetor which positively maintains a correct explosive mixture ; new 
system of spark and throttle control with ball joint connections from 
levers mounted on non-revolving head within the steering wheel ; new 
method of releasing compression in starting ; new steering mechanisnl 
and ocher improvements adding to efficiency of the motor and ease of 
control and care taking. 

COI,UM BIA supremacy in body designs and furnis'lings has never 
been questioned. We supply the Mark XI.V Chassis with the following 
styles of bodies : Standard Double Side Entrance Tonneau , $4,000 ;  

Royal Victoria, $5,coo ; Double Victoria , $5,000 ; Landaulet, $5,500 ; I-.timou­
sine, $5.5')0. Each pattern reaches the limit of elegance and sumptuous 
appointment. 
Catalog of Columbia 35·40 & 18 H. P. GasjjJ.j�e 
Cars will be sent on request. 

. , 
catalogues of Columbia Electric: 
Carriages and Columbia Elec· 
tric Commercial Vehicl�s. 

Signed by the 
President 

Do you realize that a trade m ark registered under the  
old law i s  alm ost worthless ; that y o u  can s u e  a n  in fringer 
only if he has infringed in foreign comm erce, or in com­
merce with t h e  I ndian tribes ? 

Do you realize that the law under which your mark is 
registered docs not protect you from infringement iII 
interstate commerce .? 

Re-register your trade mark under the new law , which 
has been signed by the President and which goes into 
effect April I ,  1 90 5 .  

Protection wi ll thus b e  secured for trade marks used 
n ot only in foreign commerce and trade with the I ndian 
h ibes, but in interstate commerce as well.  

Non-tech nical trade marks that could not be registe red 
under the old law are now registrable under the new law, 
provided that they have been used for ten years. 

W rite for a booklet giving full inform ation about the 
new law. 

R e-register your old trade mark. The fees are low. 

MUNN &. COMPANY. 3 6 1  Broadlway. New York 



MARCH I I , 1905. 

On e-third o f a C e ntury 

Standard of the World 
A d e l icious benutifier. preserver nnd cleanser 
of the teeth;  mukes the breath 8W at and the 
gums l ess tender. The Atet.al Box is n hnndy 
pncknge for the toilet tnble and travel ing; no 
powder to litter; DO l iquid to spill or stain. 

25 Cents. at all  Dru(Jyists. 
C. H. Stronc '" C .... Prop ... Chlcuco. U. S. A. 

H A I R 
OUR GUARANTEE 

We will send yon by prepaid 
express an 8valls Vacuum Cap 
to use thirty days and all we 
ask of you is to deposit the 
price of the appliance in any 
bank in St. LOllis during the 
trial period, subject to your 
own order. . 

If you do not cultivate a 
sufficient growth of hair withtu 
this time to cl'nviuce you that 

!����
e
t��

d 
�:nkff:�!�

v
:te�mJ;fi 

retllYU yonI' deposit. 
The effect of the vacuum 

is pleasallt and exhilarating. 
It gi ves the "cal p VIgor­
ous exerci:;e without rub­
bing-, and induces free 
antI acth'e circulation 
without the use of drugs 
or lotions. 

nlustrated book free on 
reque;;t. 

E V A N S  V A C U U M C A P  C O .  
425 Fullerton Bldg., St. Louis, Mo. 

" We Analyze Everything " 
AT REASONABLE RA TES 

Should you want to know what is contained In any 
preparation or product, address 

THE ELLSWORTH LABORATORIES 
Max D. Slimmer. Ph.D. 

Suite 406. Ellsworth Bldg., Chicago 

PRECISION MODEL LATHE. 
�._�..;,:a.t-"''''''' FREE ��::;:Il�r:�r.��� 

mOdel work, and full par­
ticnlars concernin� the 
only machine of thie char­
acter ever put upon the 
market, whJcb combines 8 

high standard of 
3,
uality, an attract-

�ie3fl:��e:'�1� ';;�i�e. �ir��ra��
c
����� 

plication. 
M.as885�h�:lfst�t �r�e�g:iS�Ya81. 

+:11" + � 
-

TRA NSITS AND LEVEl-
are used. exclusively on the largest 
1.vorks where utmost precision is re-qUiilii<: 'i11J�; �wIiV�� �1;:Z' 

, Boston, Mass. , 

LU F K I N  
T APES AND RULES 

ARE THE BEST. 
E'or saJa everywhere. send tor 

Catalog No. 16. 
L U F K I N  R U L E  C O. 

Sag i naw, M i c h . , U. S. A. 
New York and 

Manufacturing Plant 

FOR SALE 
A finely appointed brick factory in 

a prominent manufacturing city NEAR 

NEW YORK. Now partially occupied 

by the owners. 40, 000 square feet floor 

space. ISO H. P. Engine and Boilers. 

�quipped throughout with line shafting 

and automatic sprinklers. 

This is a rare opportunity. 

Address " D "  
P.  O.  Box 1 760, New York City 

Scientific American. 213 
Legging. T .  W .  Hamilton . . . . . . . . . . . . . . . . . 783.1119 r 
Lemon squeezer, J. M. Rlbert . . . . . . 783,893. 783.894 
Lifting-machine, coin-controlled, A. A. Callie 783,678 
Limh, artifiCial. S.  Rosenfelder . . . . . . . . . . . . 783,466 
Lime, treating, Ellis & Cbalmers . . . . . . . . . .  783, 570 
Line holder, spring, R.  If' .  l\IcPhetridge . . . .  783,536 
Liquid cooling and aerating apparatus, T. 

K .  Wilson . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  783,915 
Liquids from solids, apparatus for remov-

Ing, C.  S,  Wheelwrigh t .  . . . . . . . . . . . . . . . 783. 559 
Loading machine, F .  N orman . . . . . . . . . . . . . . 783, 975 
Lock. See ])001' lock. 
Log-skidding devlee. H.  B. Frey , . . . . . . . . . . 783. 427 
Loom , F. 8. Hamel . . . . . . . . . . . . . . . . . . . . . . .  783, 578 
Loom, automatic filling replenishing, O.  Ja-

neUe . . . , . . .  , . . . . . . . . . . . . . . . . . . . . . . .  " 783. 695 
Loom for weaving pile fauricE, A. Buckle r .  783, 818 
Loom shuttle tbreau tension means, J. 

Northrop . . , . , . "  . .  , . , " , . . . . .  ' . . . .  , . .  783, 538 
Looms, reversible shifting shuttle box for, 

ei'. F .  Doyle . . . " . . .  , . . . . . . . .  , . . . . . . . . .  783. 424 
Lubricator, R. J. Mougette . . . . . . . . . . . . . . . .  783, 753 
Lumber. drying. J.  S,  .Tarratt . . "  . . .  , . " , . .  783, 868 
Mail bag catcher and deliverer, I-landman & 

Ellis . . . . . . . . . . . . . . .  , . "  . . . .  , . . . . .  , . . .  783, 723 
Mail or package transmitter, C. I!" . ,  1-1.  C .  

& C .  Zimm<'rman . . . . . . . . . . . . . . . . . . . . . .  783, 920 
Manhole cover, D, E. O lds " . ,  . . " . . . . .  , . . .  783,70Z 
Massage machine, 1\1. Chatfin . . . . . . . . . . . . . .  783 , 856 
Matrix assembler, hand, M .  11\ Britt . . . . . . .  783, 504 
Measure, A. L. Hapgood " " " , . " , . " " ,  . .  783, 862 
Measuring instrument, electrical, 'V. A .  

Price . ' "  . . . .  ' "  . . . . . . . . . . . . . . . .  . . . .  . . .  783, 733 
Measuring instl'uments, temperature compen­

sating device for thermo-electric, "'�. H. 
Bristol . . . . . , . . .  ' , . . . .  ' . . . .  ' . . . . . . . . . .  783, 503 

Meat cutter, A. W. Johnson . . . . . . . . . . . " . .  783, 836 
Mechanical movement, A.  D .  Bloch . . . . , . . . .  783. 070 
Medicine dropper. J. C. Dujat . ,  . . . . . . . . . . . 783, 688 
Mercerizing apparatus, P. Edlich . . . . . . . . . . 783, 569 
Metal. expanding. C. J. W. Hayes . . . . . . . . . 783, 952 
Metal working apparatus, transformer for 

electric, E.  Thomson . . . . . . . . . . . . . . . . . . 783,651 
Meter. J. A. Tilden . . . . . . . . . . . . . . . . . . . . . . . 783,4J6 
Micanite, etc. , machine for cutting, E. G .  

Kastenhuber . . . . . . . . . , . . . . . . . . . . . . . . . .  783,438 
Micrometer gage, E .  C. Clapp . . . . . . . . . . . . . . 783, 721 
Milk can. C. H, Cornell . . . . . . . .  , . . . . . . . . . . .  783,776 

Molding machine. W. S .  Godwin . . . . . . . . . . . 783.516 
Monkey wrench. J. B .  Smith . . . . . . . . . . . . . . .  783. 550 
Motor controller. W. A. McTaggart . . . . . . . . 783,537 
Motors, governing continuous' current, G. 

Sautter . .  , . . . . .  ' . . . . . .  , . . . . . . . . . . . . . . .  784,009 
Mowing machine cutter bar lifting attach-

ment, F .  Swartwout . . . . . . . . . . . . . . . . . . .  783, 554 
Muffler, J. G .  Heaslet . . . . . . . . . . . . . . . . . . . . . 783, 835 
Muffler, G. Hyman . . . . . . . . . . .  , . . . . . . . . . . . .  783. 867 
Mule-shoe, W. H. Lake . . . . . . . . . . . . . . . . . . . . 783,529 
Necktie. H. A. Markel . . . . . . . .  , . . . . .  , . . . . .  783. 728 
Needle threader, S.  H. Garner . . . . . . . . . . . . .  783, 692 
Nut lock, C. W. Gibbs . . . . . . . . . . . . . . . . . . . . 783,572 
Nut lock. J. '1'. Davis . . . . . . . . . . . , . . . . .  ' "  . . .  783 , 686 
Nut lock, A .  P. Steel . . . . . . . . . . . . . . . . . . . . . .  784,(1l4 
Nut. lock, C .  W. Gibbs . . . . . . . . . . . . . . . . . . . . 783. 630 
Nut-locking device, Brittan & Cross . . . . . . . . 78R,414 
Nut, screw-bolt lock , R .  Harrington . . . . . . .  783, 863 
on and water retort and burner, W. L. 

Decker . . . . . . . . . . . . . . . .  ' . ,  . .  , . . .  , ' , . . . .  783, 933 
Oil heating and purifying apparatus, J". ]j� . 

Malcom . . . . . . . . . . . . . .  " " " ,  . .  , . "  . . . .  783, 880 
Oiler for luhricators, visIble auxiliary, W. 

E .  Bryant e t  a l .  . . . . . . . . _ "  ' "  . . .  ' "  ' "  . .  783,717 
Oiling device, W .  A .  Huff . . , . .  " . . . . . . . . . .  783.958 
Ore furnace, A.  Skoog . . . . . . , . . . .  , " , . , . . . .  783,003 
Ore separator, J. M. Couper . . . . . . . . . . . . . . . . 783,931 
Oven, bake, A.  Edwards . . . . . . . . . . . . . . . . . . . 783, 689 
Packages, implement for facilitating the ap-

plication of wrapping-cord to, Larson & 
Peterson . . . . . . . . , . . .  , . . . . . . . . . . . . . . . . .  783, 585 

Packing, steam jOint, C. C.  Lj�l'ost . . . . 783, 943, 783, 944 
Pall. metallic, A. Shaynin . . . . . . . . . . . . . . . .  783. 471 
Paper clip. G .  B .  Keplinger . . . . . . . . . . . . . . . 783,964 
Paper pail, ��. L. Neumann . . . . . . . . . ' "  . . . . .  783, 643 
Paper top, lace, J. Hess . . . . . . . . . . . . . . . . . . . 783,581 
Peeler, tomato, G.  G .  Glenn . . . . . . . . . . . . . . . .  783 , 573 
Pencil and pen holder, pocket, J. V .  Pilcher 783,461 
Pendulum, F. I. Getty . . . . . . . . . . . . . . . . . . . . . 783, 747 
Phonic apparatus. D .  Higham . . . . . . . . . . . . . 783,750 
Phonograph records, machine for extracting 

duplicate. D. A.  Dodd . . . . . . . . . . . . . . . . . 783,934 
Photographic film package for color photo-

graph.v.  J. '1'. Clarke . . . . . . . . . . . . . . . . . .. 783,613 
Photographic instrument finder, P. V .  Avril . 78a. 665 
Photographic printing machine, W. T. Mead 78a, 639 
Piano construction, R. W. Gertz . . . . . . . . . . . 783,781 
Picker. See Cotton picker. 
Pin fastener, F.  E .  Farnham . . . . . . . . . . . . . . 783, 941 
Pipe be'lding apparatus, h H. Brinkman . . .  783,716 
Pipe cutting, screwing, and" bending appli-

ance, portable, D. Maxwell . . . . . . . . . . . . 783,531 
Pitch, manufacturing, G. Von Wirkner . . . . . 783,916 
Planimeter, E. F. Chase , . . . . . . .  , . . . . . . . . . .  783. 568 
Plaster, making building, G.  Williams . . . . . 783,914 
Plow, E .  J. Rubottom . . . . . . . . . . . . . . . . . . . . .  78B, 594 

�l�:, o�el�U�;�;!II�d�
la

:'Ph.ci:':;i�� : : : : : : : :  +��:��� 
Plumb and spirit level. P. II. Sanger . . . . . . 783.897 
Pneumatic cushion, antivibration, L.  Harris 783, 83H 
Post. D. R. Porter . . . . . , . . . . . . . .  , . . . . . . . . .  783. 703 
Potato digger, C. J. Cummings . . . . .  , . . .  , . .  783. 620 
Potato digger. H. A. 1,'uller . . . . . . . . . . . . . . . . 783, 945 
Power transmitter, Vary & Hutcheson . . . . . . 783, f)57" 
Prlnter's galley, W. H. Schuyler . . . . . . . . . .  783 , !-l9jl 
Printing apparatus. J. I. McDonald . . . . . . . .  783.45i1 
Printing-films. weighted holdfast for. B. Day 783 . 1-\2 3  
Printing machine automatic l'egister gear, 

T.  Cossar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783.77'7' 
Printing or embossing machine. A. A. Caillc 78:3, 927 
Prop, pivoted, F. Bauer . . . . . . . . . • . . . . .  , . .  , 783,852 
Pul1ey, loose or idle, V oltz & Ohming . . . . .  , 783, 655 
Pump, J. Bewsher . . . . .  , . . . . . . . . . . . . . .  , . . . .  783. 990 
Punch, center, Hartley & Stryhal . . . . . . . . . 783.749 
Puttying tool, E .  B .  Kennedy . . . . . . . . .  , . " . 783.963 
Rack, C. Bernhard . . . , . ,  . . . . . . . . . . . . . . . . . .  783 ,853 
Railway, electric, A.  Diatto . . . . . . . . . • . . . . .  783, 687 
Railway rail stay. H. H. Sponenburg . . , . . . .  783. 552 
Railway Signal. J. Doyle . . . . .  , . . . . . . . . . . . .  783,511 
Razor, safety. A.  Williams . . . . . . . . , . .  , . . . .  783. 6GO 
Reamer, H. C. Brame r ,  . . , . ,  . . . . . . . . . . . . . .  783.816 
Reamer, aajustable, W. J. Smith . . . . . . . . . .  783,004 
Receptacle and game counter, combined, A. 

Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783,955 
Receptacle closure, W .  C.  Buhles . . . . . . . . . . 78:�, 608 
Reflector, side, F. Billingham . . . . . . . . . . . . . .  783, 991 
Refuse matter, apparatus for evaporating 

and burning, �'. P. Smith . . . . . . . . . . .  , . .  783. 473 
Refuse matter drying and cremating appa-

ratus. F .  p, Smith . , . . .  , . .  , . . . . . . . . . . .  783. 475 
Regenerative furnace, S. Groh . . . . . . . . . . . . . .  78R, 429 
Regulator, R. 1,'leming . . , . . . . . .  , . . .  783 . 513,  783,514 
Rendering apparatus, C ,  S .  Wheelwrlgh t .  . .  783. 560 
Rheostat, W. R Powell . .  , . ,  . .  " . . . . . .  " . .  783. 979 
Rheostat, time limit starting and control-

ling, Read & yates " "  . . . . . . . . . . .  " . . .  783 . 462 
Rock drilling engine. J. G. r"'yner . . . . . . . . .  783 , 638 
Rolling-mill. hot system. W .  1(ent . . .  , . . . . .  784. 004 
Rope clamp, A. M. Acklin , . . . . , . . . . . . . . .  , .  783 . 564 
Rotary combustion engine, H. Holzwarth . .  783, 434 
Rotary engine, C .  F. Ulrich , . ,  . . . . . . . . . . . . .  783. 847 
Rotary motor, A. Hula . . . . . . . . . . . . . . . . . . . .  783, 865 
Rotary motor, A. Sauer . . . . . . . . . . . . . . . . . . . . 783,984 
Rubher boot. E. Kendall . .  , . . . . . . . . . . . . . . . .  783, 839 
Rubber �ompound, E .  W. Strain . . . . . . . . . . . .  783,710 
Rubber fabric, cord for the manufacture of, 

Gray & Sloper . . . . . . . . . . . . . .  , . .  , . . . . . . .  783. 574 
Sad Iron. B. Mumby . . . . . .  " . . . . . . . . . . . .  , '  783. 883 
Sad iron handle. W ,  Cole . . .  , . , . . . . . . . . . . . .  783, 682 
Salt treating apparatus.  JL C, Coward , . . . .  783,619 
Sawmill, por-tahle. H .  B .  Fl'ey . . . . . . . . . . . . . 783,426 
Scaffold, R. G ,  .Tohnston . . " . . . . . . . . .  " . . . .  7801.8:17 
Scale. hydrostatical weighing. J. A .  Barclay 783. 667 
Scr"mv driver, .T. Swan . . . . . . . . . . . . . . . . . . . . .  783,76.� 
Seal, hottle. H .  C .  McDougalL . . . . . . . . .  " .  783. 885 
Seaming machine. double, C. W. Sleeper . . .  784.012 
Search light. R. G, Du Bois . . . .  , . . . . . . . . . . .  783,935 
S('at. See Spring seat. 
Seine pursing appa ratus, J. Savoy . . . . . . . . . . 784,010 
Sewage, dpvice for manipulating and dis-

posing of, F. P. Smith . . . . . . . . . . . . . . . . . 783. 803 1 
Sewer work inside form , C. Gustafson . . . . .  783, 575 
Sewing machine feed mechanism, .J. B igelow, 

783,412. 783 . 605 
Sewing machine feeding mechanism. single 

thread. J. Bigelow . . . . . . . . . . . . . . . . . . . . . 783.501 
Sewing machine looper, reversible feed, J. 

Bigelow , . .  , . . . . . . . . .  ' , . . . . . . . . . . . . . . .  783.411 
Sewing ma ('hine, ruffling. l!" • •  T. Hudson . . . . 783, 694 
S��wjng Intl cllirw stop mef'hanifnn, D. Mills . . 783,701 
Shaft claID!" H. C. Swan . . . . . . . . . . . . . . . . . . 783,909 

Rushton Can oes  
INDIAN GIRL MODEL 

White cedar, canvas co,:,er�d, 15 t? 18  feet, weight 58 to 75 pounds, $,32 to $44. Strong, light, speedy, 
graceful, and capable of wlthstandmg hardest usage. Order now for prompt delivery. Send for catalogue 
of pleasure boats, all-cedar and canvas-covered canoes, oars, paddles, sails and fittings. 

J. H. RUSHTON. Bl 9.Water Street, Canton, N. Y. 

S URR.EY. TYP;E. ONE 
1 8  horse poVV'er. $ 1'3 ') 0 
lhis carria.g .. is 'l>dCZlnonstrat­

\ ed, hot n.. .. rczly b.. theoreti-
cal suceczss_ f[Five :mohths 
use on. ihe 'Paeihc Coast 

, hovvs th'l).t. its upkeep is 
- , s:tna..ll. and that like all othczr 

R'l>.'!n.blczrs. it is to b .. del;?Q.n.ded upon 'Whcz.:rever roa..ds �¢ fit :for i.rb.val. cr.F",ll inf'orn\. .... 1.ion. .on. :l"equ.est. 
Cf,Qth"l" Mod..ls $ 7., 0. $ 8., 0. $ 2000 a.n.d $ 3000. (.l'Htnted.ao{tZ deliVizy 
THOMAS B. JEFFERY & COMPANY 
�;n OffiCtl QHd Fa.et<>7t Kcu.,.o.sh.-a"W:isconsin 
Br ... nch ..... Bos ....... Chic,'b.yo,Phil ... J ... lphi .... 
N .. �YorkAg�� 1� Wo.d Thi"!Y-.i�;k1h Str��t 
Rq>= .... ""t .. tiVCB il ... aU ot1. ... hading citi •• 

The Modern Machines for Mechanics 

Opaque Projector A MBa-Ie Lantern for showing Engrav­
ings, Prints, Cuts. Illustrations m Books, 
Mod�ls and Specimens on the Screen w!tllOu t 

r:
e
:!f:::aIP;�ro���

tiS�nJ1��
i�f�Kl�!�

hted and 

\VllllsJD@, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

H STA N D A R D " 
Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates the drudgery. Do not wa�te money 
on experiments when you can buy a perfect attachment all in one hub. 
Our little hooklet teUs all about it and is mailed free. Write to-day. 

STANDARD SPOKE AND NIPPLE CO. Torrington, Conn. 

___ MfARREN:s_ ........ 

R· I'JpJURAL A9Pf\ALT SAI\jr-. 

G • SURPACE:.D U 

O O F I N  
Apply it yourself. "Maftes a finish.d gravel roof. COUles read,­to lay i.n rolls of 108 square feet. Write for sample. eirculR"r and pnces. Warren 

�t
e
B!i:!�

n
#I.�!1�:oyork 

A Handy Book 
To Ha.ve 

Catalogue 

i t  is illustrated throughout and de­
scribes and prices Tools. 704 pages. BJOx 4J.6 Ins. 'l'he latest edition. with dis· 
count sheet by mail for 25 cents. 
105 ]<'�I�!'l��MEUt-e: lo�k Vlty. 

B LIGHT 

D Y NA M O  
$26.50 

Other sizes 3 to 300 Lamps 

M OT O RS 
from 1-16 to 20 H. P. 
Write for Bnlletln 

ROTH BROS. '" CO. 
21 S. Clinton St., Chlcaco 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling eltber deep o r  
ehallow wells in a n y  kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAIUS BROS •• Ithaca, N. Y. 

S P E C I A L  
G a s  Eng i ne  G e n e r a t o r  

Steady light from an ordinary Gas or Gasoline 
Engine . Write for Bulletin. 

R OCHESTER ELECTRIC MOTOR CO. 
t o - t 2  Frank St . •  ROCHESTER .  N. Y . , U .  S. A. 

Do Tou want Gooa InfOImation GIleap � 
Write to us and we will refer you to a SCIENTIFIC A MERI­

CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 1 0  cts. 

But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 

nothing. 
Act on this suggestion ! 

MU N N  & CO M PA N Y  
36 1 B roadway, New York 
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Diamond Savings 

Select the DIamond you 
own and wear from our 1905 Catalog'ue' 
and it will be sent at once on 
If you like It, pay one-fifth of 
and keep it, sending the balance 
eight equal monthly payments. We open 
accounts with �ll honest persons who want to save. 
Diamonds wHI pay 20 per cent profit from increased 
;:���� �bi:l<:te�� ��:r��::d���!fe

t
Po�

n
C����g t���;. 

LOFTIS BROS. & CO. (���B) 
DIAMONDS, WATCHES. JEWELRY 

Dept.C.180, 92 to 98 State Street, Chicago, III. 
Winners of Gold Mcdal at St. Loul. Exposltlollo 

Safety for Savings 
What better investment 
for savings <-han 4 per 
cen t. and safety ? 
The story of the Origin 
of Banking by Mail, to­
gether with booklet illus­
trating the bank, sent free 
to readers of this paper. 

Peoples Savings Bank 
Pittsburgh, Pa. 

The Bank that Pays 4% 

TYPEWRITER�M���5 
All the Standard machines SOLD or RENTED ANY. 
WHERE. at HALF MANUFACT URERS' PRICEe. 
Shipped with privilege of examination. Send for Cat. 
Typewr iter E m po ri u m . 203 LaSalle St., Chicago 

SK I N  D I S E A S E S  
C U R E D  

By 
The F i nsen 

L ight 
Treatment 

PROF,  NIELS R. FINS EN 

IF 6?�,�ti�{�g�ff�[������ :h6 ;�:�fdi��n ��H��S;t 
;) ou to have a free copy ot our latest book. just 
p ubHs tJ ed. 

IT I;��ll ��:;�::�:;�tt��sar��ql�r:esb��m2�:�a�g�� 1i tells of its universal SllCCef!.S in diseases hitherto regal ded as incurable, such as Lupus (�kin conBnmp-
�ithndr �����ao1:c:kiri���Oa���.Icers, eczema and many 
WE �a6�¥e��li���lY ;;1i��� m����r��usri��eh 
Power Finsel1 l.lamps imported direct from Copenha�en. which are operated by physicians who 
bavo been to Copenhagen and are especially trained 
for this work. 
T H E  F I N S  EN L I G H T  I N ST I T U T E  OF A M E R I CA 

S u i l e  0 78 Slate Street Chicago 

Scientific American 

Shaft coupling, }'. A. Mershon . . . . . . . . . . . . . 783, 882 
Shaft key. G. A. StahL . . . . . . . . . . . . . . . . . . . 783,762 
SharpenEr for cutters of bread-slicing ma-

chines. G. Root . . . . . . . . . . . . . . . . . . . . . . _ 783, 464 
Sheet metal slitting machine, C. J. W .  

Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,951 
Shelf, plant window, G.  W .  CurUs . . . . . . . . . 783, 622 
Shirt waist, M. L. Carr . . . . . . . . . . . . . . . . . . . 783,421 
Shoe fastener, A. J. Harlan . . . . . . . . . . . . . .  783 , 635 
Shoes, etc. , device for applying sock linings 

to, G. �'. Dunn . . . . . . . . . . . . . . . . . . . . . . . . 783,745 
Shutter worker, D.  M.  Coiner . . . . . . . . . . . . . .  783, 857 
Sight-feed lubricator, W .  E.  Bryant et  a l . . 783, 718 
Skate blade toe protector, T, W. B ryant . . . 783,417 
Sled brake attachment, G .  P. Sampson . . . . . 783, 467 
Sleigh, Johnson & Pearson . . . . . . . . . . . . . . . . . . 783,437 
Slicer, bread, G .  Roo t .  . . . . . . . . . . . . . . . . . . . .  783,465 
Smelting furnace, 1\1. Murphy . . . . . . . . . . . . . 783,535 
Smoke consumer, M.  Doyle . . . . . . . . . . . . . . . . 783,998 
Soldering machine horn support, O . J. John-

son . . . . . . . . . . . . . . . . . . . .  0 0  • 0 0  . .  • . .  • • . . . 783, 789 
Sound records, production of quasi original, Capps & Emerson . . . . . . . . . . . . . . . . . . . .  ; .  783, 420 
Sound reproducing machines, speed and time 

regulating device for use upon, E.  B. 
Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 512 

Speaking tube or telephone mouthpiece, W: 
R. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 440 

Speed indicator for automobiles, etc. , C. 
Caille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,679 

Spindle bobbin clutching means. rotatable, 
W. E .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 664 

Spindle bobbin clutching means, rotatable, 
Knight & McCullough . . . . . . . . . . . . . . . . . .  783. 698 

Spinning ring, J. R. Coe . . . . . . . . . . . . . . . . . •  783, 681 
Spring seat, J. Werner . . . . . . . . . . . . . . . , . . . .  783,48fl 
Springwork, J. A. Staples . . . . . . . . . . . . . . . . . 783,596 
Sputum cup and holder or container there-

for, Meinecke & HOli:an . . . . . . . . . . . . . . . . 783 , 971 
Stairway, movable, W. J. Wright . . . . . . . . . . 783.769 
Stalk cuttel', T. J. Bradley . . . . . . . . . . . . . . . . 783.674 
Static machine revolving plate, B .  E .  Baker 783, 666 Steam generator, G. D. Cooper . . . . . . . . . . . . . 783, 617 
Steam trap, J. H .  Taylor . . . . . . . . . . . . . . . . . . 783,910 
Stilt. W .  J. Turnbull . . . . . . . . . . . . . . . . . . . .  0 0  783, 654 
Stone mold, artificial, Clayton & Johnson . .  783, 820 Stone or brick, manufacturing, A. L. Munson 783, 534 
Stove. gas, H .  Niemeczek . . . . . . . . . . . . . . . . . . 83, 886 8tove protector, W. Leininger . . . . . . . . . . . . . 783, 873 
.. "itriking mechanism, A.  A. CailIe . . . . . . . . . . 783, 677 
Stuffing box, W. C. Norris . . . . . . . . . . . . . "' . . .  783, 644 
Submarine viewing apparatus, F. McMahon 783,730 
Superheater. E .  Pielock . . . . . . . . . . . . . . . . . . . .  783, 460 
Suture supporting plate, O. O .  Witherbee . . . 784 , 01 8  
Switch contact, electric, WI. C. Tregoning . .  783, 652 
Switch operating mechanism, electriC, :B�. H. 

Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  784,00] 
Switch turn-button, electric, E.  A.  La Hal". 784, 006 
Table leaf, extension, H .  Johnson . . . . . . . . . . 783, 962 'l'arget trap, A. H. Ho1l'man . . . . . . . . . . . . . . . . 783.523 
Teaching device, penmanship, F .  C. Young . 783. 497 
'J'eJegraphy, M.  O. Anthony . . . . . . . . . . . . . . . .  783, 604 
Telegraphy by electric waves, wireless, A. 

Blondel . . . . . . . . . . . . . . . . . . . . . . . 783.923, 783, 992 
Telephone exchange system, W . M. Davis . . 783,510 
Telephone switch, A. W. Hammer . . . . . . . . . 783, 861 
Telephony. E .  A. Buell . . . . . . . . . . . . . . . . . . . . 783, 419 
Tension device, E. Lawson . . . . . , . .  , . ,  . . . . .  783,871 'rest plug for protective apparatus, F. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783,995 
Theater curtain operating means, E. G. 

Nicewaner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783. 587 
Thill coupling, E. Walter . . . . . . . . . . . . . . . . . .  783,487 
Thill detachel' and brake, combination, H. 

H .  Harsha w . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 522 
rl'hl'ead guide, C .  H. Cowan . . . . . . . . . . . . . . . . 783, 683 
Thread point, safety, W. C. Perry . . . . . . . . .  783,459 
Threshing machine feed regulator, A. G. t1ritchfidd . . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 821 
.llde-power apparatus, W .  Guindon . . . . . . . . . 783, 860 
Timepiece hair spring collet, F. R. Cun-

mngnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 , 621 
Time recording apparatus for employes, T. 

::r. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 89(, 
'rire, C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 . 7gS 
TIre attaching means, cushion, M. E'. Brooke 783, 926 
"11ire clamping device, pneumatic, Schwein-ert & K raft . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 469 
Tire, pneumatic, F. E. Case . . . . . . . . .  , . . . . .  783,720 Tire, pneumatic, A.  }i'rey . . . .  · . . . .  , . . . . . . . .  783, 858 
;1'001, combination, C.  L. Porter . . , . . . . . . . . .  783 , 800 
Tool, multiple bit, J. H .  B .  Bryan . . . . . . . . .  783 , 4 1 6  
Tool support, H .  J. Hoegh . . . . . . . . . . . . . . . . . 784,003 Tooth regulator, J. E ,  Canning . . . . . . . . . . . . . 783 , 609 
Towing system, H. W. Alden . . . . . . . . . . . . . .  783, 663 
Toy windmill, W. C. Wunder . . . . . . . . . . . . .  783,714 
trace carrier, J. Reichert . . . . . . . . . . . . . . . . . . 783, 892 
Tramways, , rope and bucket clip for auto-

matic aerial wire rope, B .  C .  Riblet . . . 783 , 647 
'l'ransformer, W. S .  Moody . . . . . . . . . . . . . . . . . 783,532 
Transformer protection, W. S.  Moody . . . . . . 783, 533 
Trap, See Steam trap. 
Trick house, A. E, Griffen . . . . . . . , . . . . . . . . .  783,831 
Trolley, J. A. Norton . . . . . . . . . . . . . . . . . . . . .  783, 458 
r.rruck bolster, cal', S .  P. Bush . . . . . . . . . . . . . 783, 676 
'rruck, monorail car balanCing, H. H. Tunis 783,986 
TrunK strap, F. A. Lyman , . . . . . . . . . . . . . . . 783, 968 
Tweezers and blackhead extI'actor, com-

bined, F .  J. Boehm . . . . . . . . . . . . . . . . . . .  783, 924 
Twine nolder, M.  F .  Ehlert . . . . . . . . . . . . . . . . 783, 938 
Typewriter carriage mechanism, J. B. Ham-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783. 432 
Typewriter desk, Lightner & Bradford . . . . . 783, 875 
'l'ypewriting ' machine, A. '1\ Brown . . . . . . . . 783, 415 
1:'ypt· writing machine, Barron & .  Merritt . . . . . 783, 669 
Unhairing machine, 'V. B. , Turner . . . . . . . . . 784, 017 
Valve, air brake, E. F. Richardson . . . . . . . . . 783,734 
Valve, flushing, E.  J. Bloom . . . . . . . . . . . . . . .  783,671 
ValvE�, gate, D .  F .  Henry . . . . . . . . .  , . . . . . . . .  783, 953 
Valve, globe. J. Struben . . . . . . . . . . . . . . . . . . .  783, 597 
Valve indicator. gate. J. C. Meloon . . . . . . . .  783, 447 Valve mechanism. engine, C. D, Stevens . . . . 783 , 709 Valve, pressure regulating, R. P. I{ ipp . . . . . 783, 528 
Valve, safety. A.  Ashworth . . . . . . . . . . . . . . . 783, 407 Valve, trap back pressure, W . •  J. "rood . . . . . 783, 493 Vapor discharge device, adjustable, P. H ;  

1'homas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  783, 483 
Vehicle body, L. Priest . . . . . . . . . . . . . . . . . . .  783, 982 
Vehicle brake, '1'. L. & T. J, Sturtevant . . . 784, 015 
Vehicle, convertible, C .  H .  Stratton . . . . . . . . 783, 650 
V 'ehicle framE', N. rl'. Harrington . . . . . . . . . . . 783. 950 
Vehicle, motor, C. Schmidt . . . . . . . . , . . . . . . .  783. 547 
Vehicle power transmitting mechanism, mo� 

tor, L. W.  Campbell . . . . . . . . . . . . . . . . . .  783, 719 
Vehicle running gear.  motor. Warrington & 

Marmon . , . ,  . . . . .  , . . . . . . . . . . . . . .  , . .  , . .  783. 599 
Vehicle signaling apparatus, motor, 'V . . S. 

Glines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7R3. 748 
Velocipede, F. M. Thompson . . . . . . . . . . . . . . 783,912 
Velocipede, railway, A. S. Reed . . . . . . . . . . . . 783, 463 
Vending machine, coin-controlled, J. L. Mil-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 783, 794 Vent, beer-barrel ail', M .  J. Chaplin . . . . . . . 783, 61 0  
Ventilating system, M .  E. Cooley . . . . . . . . . . 783,616 
Vessel, L. R. Moore . . . . . . . . . . . . . . . . . . . . . . . 783, 795 
Vibrations, means for producing. B .  Wolver-

ton . . . . , . . . . .. . . . .  , . . . . . . .  , . . . . . . . . . . . .  783,768 
Wagon. dump, M. C. E rnsberger . . . . . . . . . . . 783, 939 
vVagon top hox fit'stener, J. Dauber . . . . . . , .  783, 623 
Wall clean-out and back-vent fitting, H . . T. 

Luff . . . . . , . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . .  783, 586 
Wall cooling apparatus, L. O. Brightbill . . 783,413 
Wall slah,  D. E. Roberts . . . . . . . . . . . . . . . .  783, 544 
Wall tie for' brick and veneer structures, C.  J . Schreck . . . . . . . . . . . . . . . . . . . . . . . . . 783,470 
Warp beam let off' rims, guard for, K1l1part-

rick & Taplin . . . . . . . . . . . . . . . . . . . . . . . . . . 783, 841 
Washing machine, N. T. Worthley , . . . . . . .  783,917 
vV'-ashing machine motor, W .  E .  Wagner . . 78:3 , 656 
'Vatch movements in their cases, means for 

seeuring, If.  Chevillat . . . . . . . . . . . . . . . . . 783, 61 1 
'Yater bag and fountain syringe, convertible, 

Gasaway & Aydelott . . . . . . . . . . . . . . . . . . 783, 827 
Water chute. T. I;'ol.ks . . . . . . . . . . . . . . . . . . . . 783,425 Water elevator, .T.  Peterson . . . . . . . . . . . . . . . . 783 . 59D 
Watpr heating apparatus, E .  W. Neu et al 783. 457 
'Vater meter, J. Thomson ', . .  , . . . . . .  783,484, 783, 485 
",Vater meter, Gnmz & Wingender , . , . , . , .  783 , 5 1 8  Water of reservoirs, dams, tanks, or t h e  like, 

device for drawing off the surface, T. 
Lydon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783. 878 

Water wheel, A. F.  Sparks . . . . . . . . . . . . . . . 783,761 
Weighing machine feeding mechanism, Mit-

chell & Aiken . . . . . . . . . . . . . . . . . . . . . . . . . 784 . 007 'Veight verifier, A. A. Caine . . . , . . . . .  , . . . .  78H,993 
'Yelding machine, eJectl'ic chain, A. F. Riet� 

7.01 • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  78.'l,543 
Wheel. See Water wheel. 
Wheel sizing device, A. A. Zimmerman . . • •  783,562 

The 
Car of Economy 

In no feature is Cadillac superiority more pronounced than in econ-
omy o f  lhaintenance-a motor prob�

_
enl which , until we entered the field, 

retuained unsolved. The simple , durable, C O UlmOll-sense construction of 
the Cadillac, its perfect self-adaptability to the various exigencies o f  
automobil� travel, make it by far t h e  most econolnically maintained o f  
al l motor c ars. 

Absolute dependability and safety o f  o peration under all conditions 
are insured in the Cadillac by its wonderful ease and simplicity o f  con· 
tro l .  for neither the motor nor its connections can i n  any way be deranged 
through a mistake i n  manipulation. By a single, alll10st unnoticeable, 
movement o f  the driver's hand, the speed o f  the car, though it equal that 
o f  an express train, may within a few feet be reduced to a mere snail-pace. 

The illustration above shows our new Model F touring Cadill ac, a car 
of almost incredible power and endurance , embodying all that could be 
desired in appointment, elegance o f  design, excellence of co nstruction , 
comfort of riding. These same surpassing qualifications are manifest in 
thi otber models. 

Model F-Side-Entrance Touring Car, shown above, $950. 
Model B-Touring Car, with detachable tonneau, $900. 
Model E-Light, stylish, powerful Runabout, divIded seat, $150. 
Model D-Four-CyUnder, 30 h. p. Touring Car, $2, 800. The 

marvel of the automobile world. 

Write for catalog N. and address of nearest dea/�r. Ivhere you can try a Cadillac 
CADILLAC AUTOMOBILE COMPANY, Detroit, Mich. 

flfembe1· Association Licensed Automobile flfanufacturers. 

In an .. :t"ent tz"mes the coach and lour-�zn modern tz"mes the 

OLDSMOBILE 
Emerson complained that railways had robbed travel of . its.. sentiment 

and pleasure. The sage of Concord had never ridden in an Oldsmobile, 
which combines the speed of the train with all the delights of stage coach 
travel , revives the sentiment and pleasure with all the discomforts left out. 

The Oldsmobile Touring Car with its graceful lines and abundance . of 
power yields instant obedience to the touch of the driver and unites 
comfort with wonderful speed and endurance. Its 20 H. P .  two-cylinder 
motor meets every requirement with entire freedom from the complications 
of the four-cylinder cars . Inexpensive to operate. Tire expense reduced 
to the lowest point. Speed from 6 to 40 miles an hour. 

Oldsmobile Standard Runabout, 
Oldsmubile Touring Runabout, 
Oldsmobile Ught Tonneau Car, 

$650 
$750 
$950 

Oldsmobile Touring Car, 
Oldsmobile Light Delivery Car, 
Oldsmobile Heavy Delivery Car, 

$1400 
$1 000 
$2000 

Detailed specifications sent on request . A pack of Automobile playing 
cards (standard 25C. quality) postpaid for IO cents. Address Dept. 2 1 .  

OLDS MOTOR WORKS. DETROIT, U. S. A. 
Member oj Association oj Licensea Automobile Manujact..,.fl7's 

&�;:�trIJ.?]j��'!.�:���umphrev 
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A Wonderful 
Value 

Type VIII Autocar at $1'400 re­
presents a wonderful automobile 
value. This type is the foundation 
of the Autocar' s  enviable repu­
tation. 

It is a car built upon honor 
throughout. There is nothing 
experimental about it - nothing 
uncertain in its construction. Dur­
ing 1904 Type VIII was tested on 
all sorts of American roads-under 
all kinds of conditions. It has 
proved its reliability and efficiency 
so well as to put auto car Type VIII 
in the very front of its class. 

Last season Type VIII was sold 
for $1 700 and was considered an 
unsurpassed value. The price of 
Type VIII is now $I400 because, 
having built this model for so long 
we can now build it more econom­
ically. For the man who wants a 
thoroughly reliable four-passenger 
car at a moderate price Type VIII 
at $I400 is his opportunity. 

S PECIFICATIONS: 

Horizontal two cylinder opposed eo. 
gine-no noticeable vib ration. Twelve 
actual horse power. Oiled automatically. 
Water cooled. 

Transmission, sliding gear type. Three 
speeds forward and a reverse. Ball bear­
ing. shaft drive. No greasy, gritty chain. 
Front and rear construction has ball 
bearings throughout. Gasol ine tank 
holds 10 gallons-sufficient on good roads 
for 200 Illiles. 

Tonneau is removable. Front seat 
divided. Engine and transmission case 
are accessible fronl above without dis­
turbing body. Catalogue giving full 
description of Type VIII, Type X Run­
about and Type XI Four Cylinder Car, 
with dealer's name sent free upon 
req)lest. 

T H E  AUTOCAR C O M PANY,  Ard more, Pa. 
Member Associ'ttion Licensed, 
A uf,omolJi,le Manufacturm's. 

A perfect mankure 
Quick, easy, 
s i m  p I  e and 
strong. 
T h e  Original, 
made in German s i l v e r, 2 5 c .  
Klip·Klip jr., nickeled, 15c. At deal­
ers or mailed. Accept no substitute. 

As heretofore, made only by 
H L I P - H L I P  C O M P A N Y. 
Send 4C. in stamps tor book, 
"How to Care for the Hands." 

Clinton Ave, S., 
N. Y. 

Convert Your Bicycle into a Motorcycle 
��: Wlo::��tH.?sh�Yj.�t!il:�i:� 
Outfit whioh includes all aeces .. 
sories to make a complete ma­
chine without alteration. Choice 
of three transmissions. Parts 
sold separately. Write for cata­
logue and agency. 

M OTO R B I C Y C L E  E Q U I P M ENT 
& S U PPLY CO. 

Bnff"alo, N. Y. 

Trade Marks, 
Designs, 

Copyrights, Etc. 

Anyone sending a sketch and del:-lcriPtion may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communicn-:���s 

f���?tIOI�oe�������� f�:��g�r�!i����;��B 
Patents taK.en through MUNN & Co. receive 

Special Notice, without charge, in the 

Sci ent i  fi c Amer ican  
A handsomely illustrated weekly. Largest cir­
CUlation of R. ny scientific Journal. 'rerms, $3 a 
year ; four months, $1. So d by all newsdealers 

MUNN & CO .36 1  Broadway, New York 
Branch Office ti25 F St. Washington, P. C. 

Scientific AInerican 
'Yindmill and pump coupling, S. H. Guthrie 783, 632 
Window, C.  D .  Tabor . . . . . . . . . . . . . . . . . . . . . 783,555 
'Yindow or door stop, H . .T. \Yeeks . . . . . . . .  783, 659 
Window screen and ,veather strip, combined, 

H.  Eagon . . . . . . . . • • . . • • . . . . . . . . . . . . . . .  783,936 
Windmv stop adJuster, A. Weingaertner . •  783,766 
vVire cloth on door or window frames, ma· 

chine for stretching, Hoffman & Gosch 783, 786 
Wire fabrics, loom for weaving woven, Haid-

ekker & Berthoty . . . . . . . . . • . . . . . . . . . . . •  783 , 832 
"Tire stretcher, C .  NeaL . . . . . . . . . . . . . • • . . •  783, 642 
Wire twisting mechanism, E. H. V'ogel . • . • • •  783, 808 
"Tood cutting machine, R . .T.  Lines . • . . • . • •  783,877 
'Yrench, H.  Sasko . . . . . . . . . . . . • • . .  0 • • • • • • • •  0 783, 468 
Wrench, Williams & Stultz . • . • • • . • • • • • • • • •  783, 492 
Wrench, II. D. Aupke . . . . . . • • • • • • • • • • • • • • • • 783 , 81 3  
Wrench, C. M .  Benson . . . . . . . . . . . . . . . . . . . . 783,814 
Wrench, .T.  l\'Iunro . . .  0 0 • • • • • • • • • • • • • • • • • • • •  783, 845 
Yoke center, neck, J. C. Harpham • • • • • • • •  783, 520 

DESIGNS. 
Brush back, W. C .  Codman . • . • • • . • . •  37,349, 
Closet bO\vl, ,V. H. Lloyd . .  o • • • • •  0 • • • • • • •  0 .  
Glass vessel, II. SiegeL . . . . . . . . . . . . . . • . . . . .  
Mirror back, W. C.  Codman . . . . . . .  0 • • • • • •  
PIa te or dish, "r .  A. Pickard . . . 0 • • • • • • • •  
Sandal, S .  Borchardt . . . . . . . . . . . . . . . . . . • . . . .  
Stove, .. A.. A.. Specht . . . . . . . . . . . . .  0 • • • • • • • • •  
Type, font of, VV .  Bradley . . . . . . . . . . . . . . .  . 
Type, font of printing, A. S. Orchard . . 0 • • •  
Vtlall covering, Go A. Uaslup . . . . . . .  0 • • • • • •  

37,350 
37, 354 
37, 353 
37, 351 
37,352 
37,859 
37, 355 
37,356 
37, 357 
37, 358 

P h onograph S peed R eg u l ator 
for use upon all Edison Phonographs ; Easilv at-
����hd J(j!�I�::X:T \���a�i���11Jr 1ell�o�ll�cep;i��,di>!r��s�f� 
���t�1re :B�W-rli�"r�$k � �O·e�io�l�;B::r� :;
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SPEC I A L  MANUFACTURING .  , 
DIES AN D STAMPINGS'TO ORDER. 

SP EC'L M A C H I N ERY- M O D ELS-EXPERIMENTA L  W O R K  D R O P  FORGING D I E S  A N D  !) R O P  FO RGINGS.  HARDWA R E  SPECIALTIES ETC MAN (O :TO ORDeR.SE� D S A M P LE S  OR D"AW I N Q S  F O R  ESTIMATE S. WRITE FOR OUR BOO K L E T. TH E G LO B E  MAC H I N E  8: STA M P I N G  C O . 9 7 0  HAM I LT O N  S T., C I-E V E L A N D , O H J O . 

I F  Y O U  S H OOT A R I F L E  ';�lbo: ��*�, llii�� ���I���ll�� 
the Iaeal Hand ... book h A," 12b pages 
Ij'ltEE. The latest Encyclopedla of 

Arms, Powders, Shot and Bullets. �len­
tion SCIENTIF I C  AMERICA N. Address 

IDEAL MFG. CO., 26 U St . . NEW HAVEN, CONN .. U.S.A. 

WANTED -ORDNANCE ENGINEER AND COM_ 
PUTING DRA�'TSMAN, $3.000 per annnm. An ex­
amination will be held at the Navy Yard, Washington, 
D. Co, March 17, 1905, to flU the above positiun. Jfor ap­
plication and further information. a<1dress 

., COl\IMANDANT," Navy Yard, Wasi:.ington, D. C. 

11;:r� C orliss Engine_, Brewers' m Magical Apparatus. l.l.'.l!5 ����0�8:r'll'w �t'{.��n;rii .. lif1:
au

�:�:1�}! . - , ' Grand Book Catalolnle. Over 700 engravmg& 
25c. Parlor 'rricks Catalogue, free. 
MARTINKA & CO .. Mfrs., MJ3 Sixth Ave., New York. 

TRADE MARKS. 
Alfalfa meal,  ground, Stockton Mealfalfa Co.  I MODELS & EX P E R I M E N T A L  W O R K .  

Inventions developed. SpeCial Machinery. 
E. V_ B I L LAAR D .  Fox Bldg  .. Fra n k l i n  SQuare.  New Y o r k .  !H�� l Dies, Tools, Models and Special Machinery. �,:':�,":1'��';:\::,"�,�' 

M .. nuf
:
pturer. HARDWARE SPEC IALT I E S  

Contract Manufacturers and will market articles of 
merit. LARIMER :M]'G. Co., 155 S. Jefferson St., ChIcagO' 

,NOVELTIES 8: PATEnTED AR"rcu:s 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPEGJ�l MACHINERY. 
E.KONIGSLDW STAMPING & TOOL WORK'S, CLE-vE L A ND, O. I AntiseptiC solution, F. 'Y. Woelz & Bro . . . •  

Boots and shoes, leather, Barton Brothel's . . .  . HOEFT ;& MOORE,  Cl, .cago, U. S. A. OFfI"l<:'E >t5n FII'TOj A'�N({e WORKS l..-tl,(i<lA 5i. FRAO<KU"- 'STREETS Broonls, D .  !,'ink . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Building materials, certain named, Joseph 

l-tohinson & Co . . . . . . . . . . . . . . . . . .  0 • • • • •  0 

44 238 

44

'

262 PATENT AND WORKING DRAWING�. 
44 :255 1 G. M. MA!ER. M .E .• Monadnock Bl., Chicago, Ill. Carpet s\veepers, Bissell Carpet S\veeper Co.  

Cigars, Macy & Jenkins . . . . . .  0 . '  0 • • • • • • • • • • • •  
Cleaning by air currents, plants, implements, 

44,239 The Loomis A ntomobile & llIarine !'lpecialties Known tbe world over for effiCIency and durability. 
44, 271 

Carburetors, Mufflers and Circulattng Pumps. 

MASO N ' S  NEW PAT. WH IP  HO ISTS 
and machines for, Sanitary Devices save expense and liability incident to Elevators. 
Manufacturing Co . . . . . . . . . . . . . . . . . . . . . .  . 

Coal, W. J. Hamilton Coal Co . . . . . . .  . 44,269, 44, 270 
LOOMIS AUTOCAR CO., Westfield, Mass., U. S. A. Adopted by principal storehouses in New York & Boston 

Manfd. by VOLNEY W. MA SON & CO.,  Inc. 
Providence. R. I., U. S. A. Compasses, ruling pens, and dividers, G o  

Schoenner . . . . . . . . . . . . .  o • •  0 • • • • • • • • • • • • •  
Cough drops, Symonds & Allison Co . . .  o • • •  0 
Hail' ,,-'ash, G. Lohse . . . . . . . . . . . . . . . . . . . . . 0 . 0  
M'acaroni, spaghetti, vermicelli, and noodles, 

44, 234 
44,263 
44,264 

Anger Baking Co . . . . . . . . . . . . . . . . .  : . . . . . .  44,237 
Medical compounds, certain named, C . Chan-

teaud . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  44',245 
Padlocks, W. Bingham Co . .  0 . 0  • • • • • • • • • • • •  0 44,257 
Paper and typewriter ribbons, carbon, ,Vyck-

off, Seamans & Benedict . . . . . . . . . . . . . . . .  44,233 
Pharmaceutical preparations for use in cases 

of seasickness, K .  Weinreben . . . . . . . . . . 44,248 
Pharmaceutical products, certain named, So-

ciety of Chemical Indust.ry in Basle 
44,249, 44, 250 

Pharmaceutical product, certain named, So� 
cicty of Chemical Industry in Basle . . . .  44,251 

Pomatum, nail, G.  Lohse . . . . . . . . . . . . . . . . . . . . 44, 2G7 
Receptacles, certain named, Akron Mfg. Co. 44, 256 
Remedies for .certain named diseases, 'Yhis-

quinia Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44. 247 
Remedy for asthma, Taft ' s Asthmalene Co . .  44,246 
Rubber hose, belting, and packing, :Mechan-

ical Rubber Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shirts, Chatham Shirt Co . . . . . . . . . . . . . . . .  . .  
Skin food, E.  A. Rix . . . . . . . . . . . . . . . . . . . . .  . 
Soap, G. Lohse . . . . . . . . . . . . . . .  0 • • • • • •  44,265, 

44,261 
44, 236 
44, 240 
44, 266 

Taps, dies, and sere,,' plates, Wells Bros. 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44,260 

Tonic and medicines for neurasthenia, general, 
C. Chanteaud . . . . . . . . . . . . . . . . . . . . . . . . . . .  44,244 

Tonic beverage, soda water, V .  Policastro . . 44,241 
'ronic, kidney, liver, stomach , and blood, Vim 

�Iedicine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44, 243 
Tube expanders and cutters, G. Wiedeke & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44,259 
Varnish and paint r'emovers, A .  A .  Eberson . . 44,253 
Vehicle wheels and devices to secure resilient 

tires to vehicle wheels, metal rims for, 
Fisk Rubber Co . . . . . . . . . . . . . . . . . . . . . . . . .  44, 258 

Veterinary remedies, certain named, Coltsfoot 
Snake Root Co . . . . . . . . . . . . . . . . . . . . . . . . .  44, 252 

Wall finish, cold water, Muralo Company . . . .  44,254 

LABELS . 
"Beecham Pills, ' for pills, M . .Tacobs . .  0 • • •  11,911 
"Blue Label Ideal, " for beer, Alabama Brew-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 9 1 3  
"Cox ' s  vVol'ld Wonder ",Vorker, " for liniment, 

W. H .  Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,910 
" Cream Rolled Oats, " for rolled oats, Albers 

Bros. Milling Co . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,919 
uF. J.  "T. New York Rye , "  for whisky, F.  

J.  "reidller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 , 91 6  
" Pallcy Flaked Rolled Oats, " f o r  rolled oats, 

Albers Bros. Milling C o  . . . . . . . . . . . . . .  · ·  1 1 .  920 
"Glock'l  Doppe! Brau , "  for beer, D .  Benj amin 1 1 , 91 5  

"lnd&X ���:i
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. ����.� 1 1 , 921 

" John Bramm ' s  Lundyfoot Slnuff , "  for snuff, 
S.  Seharlin & Son . . . . . . . . . . . . . . . . . . . . . .  1 1 , 912 

'Napper Tandy Pure Rye 'Vhiskey , "  for whis-
l,y, ,J. .T.  Keenan & C o  . . . . . . . . . . . . . . . . . · 1 1 , 917 

"Novelty Paper Outfits , "  for materials for 
making paper flowers, etc. , .T. A.  Whaley 1 1 , 922 

"Nurnberger Doppel Brau, " for beer, D. Ben-
j amin . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  1 1 , 91 4  

"Poudrc Dentifrice, , . f o r  tooth po\vdcr, J.  
C .  Walker . . . . . . . . . . . . . . . .  · . . . . .  · · · · · · · ·  1 1 , 906 

"Ruberoid Red Roofing, for roofing, Standard 
Paint Co . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · ·  1 1 , 924 

"Rubel'oid Yellow Roofing , "  for roofing, Stand-
ard Paint Co . . . . . . . . . . . . . . . . . . . .  · · · · · · ·  1 1 , 925 

"Slazengcr, " for tennis rackets, F.  I",. Slaz-
engel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 , 923 

" Tropical Fruit Chocolates," for candy, S.  
A.  Grossman . . . . . . . . . . . . . . . . . . . . . . · · · · · ·  1 1 , 9 1 8  

"Whisquinia , "  f o r  medicine, Whisquinia Co. 1 1 , 909 

"Youthful Face Cream , "  for faec cream, L.  
l'�l'anke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 907 

"Youthful E'emale Regulator, " for medicine, 

L. Franke • • . • . . . . . . . . . . . . . • . • • . . . • • • . .  1 1 ,908 

PRINTS. 
"Brewer's B. I.1. T .  Blood & Live r  Tonic , "  

f o r  medicine T .  E. Brewer . . . . . . . . . . . .  1 , 232 

"Brewer ' s  Hondu�as Compound , "  for medicine, 

T.  E. Hre,,,�er . . . . . . . . . . .  :. . . . . . . .  · �  . .  · . .  ·, ; 1 , 231 

"Clothes of the Spring ann 8um-rper SeasOl: , 

for clothing, David Adler & Sons Clothmg 

C . . . . . . . . . . . . . . . . 1 , 224 

"Com�in�ti��' " T
'
a

'
i�t ' �;ld' Sk'j�'! :l\Iod�1 237 , "  for 

combination waist and skIrt, LIncoln Bart-

lett Company . . . . . . . . . . ; · · · : · · · ·  -i- • • • •  , ' . ', ; 
1 ,228 

" Housel{eepers X-Radium Cook.lTlg L tensps.  

for cooking ,,,,are and utenSIls, X-Radmm 

"No��oo����_�t��)Si�af� ' Bi���it�.�
;  

. '
f��' . fl���: 1 , 233 

Washburn C rosby Co . . . . . . . . . .  : . . . . . .  · · · · ·  1 ,229 

" Spring Apparel, 1905, " for sprmg apparel, 

Meyer-Both Co . . . . . . . . . . . . . . . . . . . . . · · · · ·  1 , 22 5  
"Spring Apparel 1905 , "  for spring apparel, W .  

C Both . . . . . . . . . . . . . . . .  · . . .  · · · · · · ·  . 1 ,226, 1 , 227 

"Strictlv High Grade Suusage, "  for- sausage, 

Gug
'
ler Lithographic Co . . . . . . . . . • . . . • •  · · •  1,230 

A printed COpy of the speLification and drawing 
of any patent in the foregoin� list, or 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 
!dven. Address Munn & Co . , 361 Broadway, New 

York. 
Canadian patents may now be obtained by the In· 

ventors for any of the inventions named in the fore ... 

going list. For terms and further partleul" ... 
'lddretlll Munn & Co., 361 Broadwa,. New York. 

Op��g��;�'!t?o�s�' D��r�p:��l�� ,{J ����!���rai�e!�� 
automatic machinery. presses, dies, models, patterns and jigs. Send for Booklet No. 5. 

J ... NACKE & SO".  206-42 S. 9th St., Philadelphia, Pa. 
Are you interested in Patents, Model or Experimenta] 

work ? Our booklet entitled 

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

KNICKERBOCKER MACIIINE WORKS, Inc .. 
8-10-12 Jones Street. New York. 

C H E M I OAL EXAMI NATI O N S  rJ/JJ: D R. H. C. STIEFEl" Bissell Block. Plttsbnrgb; Pa. ,� . 

T-[LE-SCDP E:;'ND F O R � C A T A L O G U E:  Experimental & Mode l  Work w. & D. M O G E: Y. 
. B AYO N N E:  C I T Y. N . J .  

Gir. & admice free. Wm. Gardam & Son.45-51 Rose St.,NY. 

INSTRUMENTS O F  PR.ECISION 
HIGH GRADE MACHINER Y 

Inventions Perfected Te legraphy Circular free. Wonderfu aut.omatic te[Wher. 5 styles. $2 up. OMNIGRAPU 
CO • • Dppt. 5:1. 8 9  Cort­
landt St., :N ew York. 

PIIILIP A. GEIER. 50 lIigh St., Cleveland, O. 

"A Magazzne with the Breath of Lzfe " 

£ountry [if¢ in Jlm¢rita 
At once the Illost superbly illustrated and beau­

tifully pri nted periodical in AInerica. Already 

an institutio n i n  thousands of hOInes '<i! '-Ie '-Ie '<i! 

distinctive magazine, which in­YOU have heard of this 

terprets the entire outdoor 

farm, the woods, the fields 

perhaps you have never been 

world-the garden, the 
the mountains-bnt and 

enabled to examine a 

HERE. IS YOUR 
OPPORTUNITY 

As a special inducement to readers 
of this magazine, we offer three 
months-April , May and June � 

CJ 
-for 50 cents. The regu- II) 
Iar price of Country LIje in # Page & Co.,  
America is 25 cents a num- � 1 33. 1 39 

ber. The year's su bscrip- �II) 1 6th Street 
New York 

tion, $3.00, includes 

• THE ' GARDEN. ·A. · CO\ItiTRY LIFE-� 'THE'WO�LD'S .. 
• MAGAZINE • � • IN AMERICA ' V!J . WORK ' 

DOVBLEDAY' PAGE lI. CO·· NEW -YORK: 

three double 
5 0 - c e n t 

numbers. 
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Orient Surrey. P rice $450 

Spring Rides in an Orient Buckboard · 
���r��� t��l��pO:e��in b:t;:� :g��Pl£p;�lNm ��o��� 
it �no fear of troublesome breakdowns llO}" tinkering on the road-and the  runnin� cost is ]eS8 than � cent a mile. Orient Buckboards are made in four stoles. for two or ���� ¥:ri:$f&�tioa�2�%b�' �ta'��l)u:5i�ee ifi;�� i������ Dept. H. 
WALTHAM nFG. CO. ,  - - Waltham , Mass. 

Members of Association of Licen�d Automobile Manufacturers. 

and 
Motor 

we have been in the field and our name 
plates stand for superior quality; deal­
ers prefer to handle and riders like to 
use wheels that are backed by years of 
successful manufacturing experience. 

Bicycles of All Grades 
and at Various Prices 

$22.50 to $100.00. 
A complete line of juveniles. 

Columbia Cleveland 
Tribune Crawford 

POPE MFG. (:0 .. BarUord.Conn. 
Rambler Crescent 
Monarch Imperial 

�.I·OIPE MFG. CO .. Chicago. AUto ..... 
Address Dept. B for catalogues. 

Stationaries, Ponables, HOl ers, Sa wing and l:3oat Outtlts. With Dynamus. 
G asoline, Gas, Kel"OSene. 

SeM for Catalog,... 
State Power N eeds. 

CHARTER GAS E N G I N E  C O  . •  Box 1 4 8 ,  STERL I NG , ILL. 

Scientific America.n 

This is the Goodell-Pratt Company's  Home Companion Tool Set. It is 

not of the ordinary " mail-order " quality, nor is it a toy set . It is a com­

plete assortment of strictly high grade tools, every piece of Goodell­
Pratt quality, which means of the

. 
highest grade material, workmanship 

and temper known. This set will last a lifetime. It contains just the 
things you need and never have handy. The box is of polished hard­

wood . The tools are as follows : 

I Ratchet Screw Driver, 6 inch. 
I Ratchet Screw Driver, l?f inch. 
I H and Shave. 
I Hack Saw Frame. 

6 Coarse Teeth Blades for same. 
3 Fine Teeth Blades for same. 
2 Extra Fin e Teeth Blades for same. 
J Polished Bone Saw for same. 
I Glass Cutter. 

I Cocobolo Handle Automatic Drill. 
8 Drills for same from 1-16 to I I -64. 

I Universal Tool Handle for holding : 
I Gouge, I Gimlet, 2 Chisels, I Rea mer, 
I Screw Driver, I Saw, 2 Brad-awls. 

I Nail Set. 
I Prick Punch. 
I Saddler's Drive Punch. 
I Solid Punch. 
I Oil Stone. 

This set is something entirely new, and is a big bargain if retailed at 

$7. 50. Ask any machinist. We are, however, making a special offer, for 

one month, of a set for only $5 .00. Send to-day to 

O DE LL-PR. ATT COMPANY Greenfield. Ma.ss. 

VV A T C H E S 

The man who owns or drives an Auto should not use an expensive watch .  The 
'1'0 l'lW VE tho, Daus' " Tip.Top " is New England screw cased watches are perfection for rlotor work. 

ihoo
be

!� 
a
l�' 

s
:,�

es
;e�_�:¥:te�

r
a�·k!:� I Dust and wet proof. Accuracy guaranteed 

W h at - I s D aus ' T i p - To p ,?  

eOl>le. f1:om typew"tten orlglnal, we wili
l THE NEW ENGLAND WATCH CO.,  37 eEl. 39 Maiden Lane, NeW' Yorh 

��"<.';;�'�?\1�.� ��TtI����'d�,1:r�ta
t
��, t��i (��) 63 Victoria Street, Liverpool, England 

. days' trial. ---�---�---:=---�--------ii;iiiiii� Price 1&7.50 Ie •• $5 N t Self-in'-'-- requires DO dipping. Every Accoun tant, Engineer 
. trsd(·. discount of e A.W51 

IlS% per eenl, 00· I W I L L  R U L E  BACKWARD O R BAGB ULING PEN" D,aughtsman . b o o k keeper, 
The Felix A. B. Daus Duplicator Co., Daus Bldg , 1 1 1  John St., �ew York Will rule :n�R!,�Ro��aper, :,��:sb�;:'� :::d i�� (;u

o�:;;�; 
I Will not leak or drop ink. ALWAYS D EADY FOR USE and Schools. S I All varieties at 10 lVest prtces. Best Railroad Made of hard rubber, with metal £, 

ca �� Track and Wallon or Stock Scales made. ] wheel holder. Also 1000 useful ar.tlCles. t�cludlng S�feb. Every line will be uniform - SeWIng �lachines. BICycles, 1 00 l s, etc. �ave , its entire lengtb not broad Money. Lists Free. CHICAGO SCALlil CO •• Chicago. Il l. ' and heavy in one place and 

Price, One Dollar. 
Prepaid 

light and indistinct in With additional wheels (obtained at a slight extra cost) a great variety 
another. of rulin gs and bord ers may be produced. 

H O R O L O I I C A L  D E PARTM E NT so�tta�a�8��e:{�a�
nt
:;c�=:!

e
!�:h We have special pens. for drat;ghtsm:n, architects,

. �ccountants and 
BRAD LEY P O I, V 'rEf; HNIC INSTITUTE .ny pad you have tn stock. bookkeepers. Pl ease specIfy the kmd deSIred when wntlllg. 

Form"ly Pa"on, Hot·ologic.1 Institute THE BAGBY PEN CO .. Sole Manufacturers. Dept. J. 177 La Salle St •• Chicago. IlL 
PEORIA, ILLINOIS 

LAIl G E ST and BEST 
WAT C H  S C H O O L  i n  AM ERICA 

�;vi�;��I�k
t
�o�;�Pt�:a�

el¥�t�:� 
reasoD:lble. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

CRUDE · AS B ESTOS 
D I R E C T  F R O M  M I N E S  

P R E P A R E D  I R .  H .  MART IN , 
ASBESTOS F I B R E  O F F I C E ,  ST. PAU L  B U I L D I N G  
f o r  M a n u fact l'rers u s e  220 B 'way, New York. 

JESSOP 'S ST E E LTHB\"s!:'('1 
F O R  TOO L S, S AW S  E: T C  

"". J l '"  J P  '" S O N S  L �  91  J O H N  S T N E VI'  Y O R K  

WE WANT TO G IVE YOU TH IS  FREE $ 1 .00 L IGHTN I N G  CALC U LATO R  
The II'reatest labor-saving work on Ilgures ever published. 

A B " O LUTELY INVA LUABLE to merchants, mechanics, manufacturers, bankers, machinists. clerks or anyone who handles rtgures. No Inatter what 
the exanlple is, it shows the whole answer at a glance. No limit to how 
Jarge or small the figures. or what the fraction. Every conceivable problem fully 
worked ont and answer given at once. 

TH \<: GREATJ<;ST BOOK of Its kind the world b.as ever known. 'l'he answer to any question is as easily found a� a word in a pocket dictionary. ��iSm���:rr���r;g� lr:a�� :g�i t;'O��
mbI?J:i�ee��, tbis book prevents mistakes, relieves tbe mind, saves labor, time and money, makES you independent, sure and 

self. reliant in figures, 
W E  G IVE  IT TO Y O U  FREE ON THESE TERMS 

We want to increa�e the 8ub�crt"'Ptlon I�l�t to our Monthly Jou rnal, 

MOD ERN MAC H I N E R Y .  ��1�������i�� �1 c���h��?c�re�:���e!�vst"����b�1g:�i�ag���e:ly 
����lllf,i�i.��·0f �r: Jl��iIC�i')Ji'¥iV�¥ t6H'¥�E3R'iri��s';�i���,8� ��IO'�n :��".i��an'U� ���[�g get you started reading this paper regularly, and therefore make you this nifer. 

MODERN MACH INERY .  O N E  Y EA R ,  . • •  S 1 . 00 } $2 r o Value Ropps N EW CALCU LATOR (JUST OUT) PUBLISH ER 'S PR ICE ,  $ 1 . 00 • 

Send us your subscription at once, enc]osiu/Z $1.00 with this ad . . and we will man you Modern 
Machinery ev�ry month for one :v ear and the C alculatol' FREE at once. Jf  not .just, �,s represented, sena the book rig-bt back and we wil l refund your money. Don't delay acceptmg thIS proposition , write to-day. Remember. money back to-morrow if di�sat1Bfted. 
MODERN MAC H I N E R Y  P U B .  C O . ,  8 1 3  Secu rity B ldg . , C H I G AGO ,  I ll .  

Any size place. summer honles, launches, yachts, etc. 
Every detail included : very best material : practical. 
So simple no electrician required. Light A ll the Time, 
as storage battery included. Oas, Gasoline or Steam 
engines used give plen ty of power for pumping water, 
sawing wood, refrigeratIon. etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGlNr-ERING CO.. Hartford. Conn. 

MARCH I I, 1905. 

The constant patching and 
repairin g of a bad tin roof is 
a hopeless occupation. Rip 
it off and put on a good tin 
roof--but how muCh""'b'etter 
to have put on the good tin 
roof first ! 

" Taylor Old Style " roofing tin has been 
made in the same slow but. .sure way for al-1 most 74 years. This has given " Taylor Old 
Style " tin a longer actual test of endur­
ance than any other tin made. The evidence 
in favor of its durable qualities in face of 
the fickle American weather is overwhelm­
ing, and will convince any thinking man. 

' Tayl or Old Styl e " is the 2!!!r roofing tin now 
made in the old-fashioned, careful, hand-labor wav� 
It costs a little more than other tins because it costs 
more to m ake. No other tin is made in the same 
way, nor of the salue materials ; no other known 
roofing makes such durable, satisfactory roofs. 

Young home builders (and old ones, too) ought to 

I know about this question of tin or something else, 
or " Taylor Old Style " and some other tin. Ask for 
· 'A Guide to Good Roofs." 

N. & G, TAYLOR COMPANY 
ESTABLISHED 1810 

P h i l a d e l p h i a 

Photographers 
Amateur and Professional, can now 
purch ase our papers direct from 
factory , 

Reducing Cost 
Insuring Fresh Products 

Our newest grades of Platina devel­
oping paper. Satin Glace Portrait 
and Postal Cards. Send 1 5  cents 
for sample dozen of either, and 
particulars of our monthly 

Prize Contests 
M. H. KUHN CO. 

5 Commercial Street. ROCHESTER, N. Y. 

Type 
G 
Engin. 

Economical Power 

8 to  
100 

tt P. 

In sending out ..neir last specifications for 
gasoline engines for West Point, the U. S.  
War Department required , them Uta be 

Olds Engines or equal. "  This spea�- . 

urnes for Qllr engines. It means they excel all 
others or the U. S. Government would not de· 
mand them. 

They are the horizontal type, 2 to 100 H. Po, 
and are so simply and perfectly made that it re­
quires no experience to run them, and 

Repairs Practical ly Cost Noth ing .  
Send for a ca.talogue o f  our Wizard Engine, 2 

to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobilelthe most econom� 

ical small power engine made; .fitted 
with either pump-jack or direct con­

nected _ pump; or our general,cata,­
logue showing all sizes. 

Olds Gasoline Engine Works, 
L.nalng. Mich. 

New Yor� Agents, R. H. DEYO & Co., Binghamton, N. Y. 

•••••••••••••••••••••••••••• 

il=m���E���If��i 
� Don't pound your fingers. 85 cents buys it all. ,. • Older to-day. Catalogue No. 17 B of Fine Tools free. • 
• T H E  L. S. STARRETT C O . ,  - - Ath o l ,  M ass . • 
� .......................... . 

""0 Cas Engine Operators 
Dynamo Ignition. Motsin{�L��!���P.���i�� 

d-cont.roll.d friction-dri ve Dynamo. 
with engine sbaft. No 

pulley or beveled 
necessary. For make and 

and jump·spark system. Wa.ter 
dust proof. FULLY GUARANTEED. 

MOTSINGER DEVICE M}'G. CO., 
14 Main Street, Pendleton, Ind., U.S.A. 

PRESIDENT 
Suspenders 

Feel Good, Look Good, Wear Good, Are Good. 

Guaranteed-Satisfaction, a new pair or tour 
money back. 50c and $1.00 any store or mailed. 

THE c. A, EDGARTON MFG. CO. 
Box 810, Shirley, Mal .. 

1& t" 21 CUnton Street. 


