
IENTIFI£ MERI£AN 
IEntered at the Post Office of New York. N. Y .. as Second Class Matter. Copyrij,ht. 1004. by Munn &; Co.] 

NEW YORK. AUGUST 6, 1904. 

THE TRAINED ANIMALS AT THE WORLD'S FAIR.-[Sce page 97.] 

Ls CEN'rS A COpy $3.00 A YEAR. 



90 

SCIENTIFIC AMER.ICAN 
EST ABLISHED 1845 

MUNN & CO .• Editors and Proprietors 

Published Weekly at 

No. 361 Broadway. New York 

l'EIDIS TO SUHSC:BIB}<;IlS 
One copy, one year for the Unite(1 States , Canada" or Mexioo ... . . . ... $3.00 
One copy , one year. to any foreign COlliltry. postage prepmd . .£O 16s. ad. 4.UO 

'i'lIE SC'lEN'l'lb'10 AiIlE1l1CAN PUBLICATIONS. 

SCientific AmerIcan (gstablished 1�!;) .. : . .  _ .  _ .  ,. _ . . . . . . . . . . • . • • . •  $3.00 a year 
Smeutitlc American bupplemont (EstablIshed Ib7€i) . _ . . ... 0 • • • • •  �.UO .. 
!,0�ontitlc American BuHding l.\lonthJy \ Etlta[,lisl�ed 1885) •. .• 0 • • • 2.50 .. 
i:'lell':';JIt.itlc A mencall .1:!;xport I1Jditioll \1:£stalJlisneu IS7S) _ • . . . . . . .  3.00 . 

l'he comblIled subscription rates anQ rates to formgn countries wilJ 
be 1 urllished upon application. 

Itellllt by postai or express money order. or by bank draft or check. 

�IUNN & CO . . 361 Broadway. !\ew York. 

NEW YORK, SATURDAY, AUGUST 6, 1904. 
r:t'he EdItor IS always glad to reCUlve for eXl:uuinatloll Hlu::;trated 

artieles on sul)jecrs ot timely intel'est. If the phot,ogTuphs are 
;';!IUI'J)� the ill'tiules �h(jri� and tl1e hWlS aut/wJltie, the contributions 
will nweive spedul attention. Accet.-Hed artwles wlll be pz:ud for 
at l'cgulur �pi.l('e l'atos. 

THE EXPOSITION AS AN EDUCATIONAL FORCE. 
A great modern \Vorld'" EX]Josition, like that of St. 

Louis, is inteIllh�d first and last as a condensed ex, 
hibit, in concrete form, of the accumulated knowledge 
und practical achievements of the civili:ced world. The 
endeavor is made to gather this material together in 
SllCh orderly arrangement anll within such practicable 
limiLs of space, that the individual may turn to any 
Pc1l't of it, and secure the information whil:h he is 
bCbi< ing, with as much certainty as when he takes 
down an encyclopedia from his library slJelves. To 
attempt the collection and arrangement of such an 
encyclopedia is a ;,;tnpendons task in itself, and the 
w citeI' ventures to assert, alter many weeks careful 
stully of the St. Louis Fail', that nevel', conSidering 
the magnitude of the undertaking, has so much ma' 
terl:.d IJeen gathered in one place and classified on an 
or;],crly and carefully considered plan, with sucll sig, 
nal success as this. We have already spoken in terms 
01 praise of the splendid architectural achievements 
of the I�air; and in the present connection, when deal, 
ing with its educational aspects, acknowledgment is 
due of the excellent manner in which the Director of 
ExhiiJits has brought to bear his experience in elassi, 
fication, gained in other great exhilJitions of this 
clHlracter. 

TG anyone who watches critically the crowds that 
wander through the plazas and broad aisles of lhe exhi, 
lJition palaces, what time they are not taking in the 
sights and sounds of that great highway of amuse, 
ment, the "PH,e," it would seem, at first sight, that 
the great bulk of the World's Fair visitors are drawn 
hither by tbe mere desire for amusement; but on a 
more careful study of the multitudes, and after taking 
note at the general run of comment and conversation, 
the conviction grows that the majority of the Amer, 
iean people-there seem to be few foreigners at pres, 
enl within the Fair grounds-have come to St. Louis 
primarily to be instructed. The most positive proof of 
this is fOllllll in the crowded attendance at the val" 
ious exhibitions of highly technical and scientific ap' 
paratus and vhenomena, that are given in several di[, 
re]'(:nt places throughout the grounds. Moreover, it is 
a signifkant fact that it is the more difficult and in· 
tricate exhiLits, those that require intelligent thought 
and consideration if they are to be understood, that 
seem to present the strongest attraction to the Sight, 
seers. This is as it should be; and it may surely be 
taken as evidence that the main object for which the 
Fair has been conc(Jived and carried out, namely, that 
of acting as a llowerful educational force, is being 
abundantly fulfilled. 

Undoubtedly thl,se great expositions exercise upon 
the average citizen a Lroadening influence, which in a 
certain degree gives him a touch of that cosmopolitan 
breadth of view, which is commonly suvposed to come 
only by actual travel. This would not be possible 
were the Fair conceived upon a smaller scale, and its 
exhibits spread ont with a less lavish hand. A three, 
ring circus or a Wild West show may afford the 
untraveled' citizen a glimpse of the outside world: 
but it takes a two,million dollar Philippine govern, 
ment exhibit, or the splendid gathering of distinct 
tribes under the Anthropological Department, to say 
nothing of the costly representation of foreign life and 
habits shown in private exhibitions-it takes the ag' 
gregate effect of all these to give to the visitor to a 
World's Fair that sense 01' having been actually in 
touch with the great outside world which is being 
realized by millions of visitors to the present Expo, 
sition. 

The same broadening educational influence must be 
making itself strongly felt upon those who are making 
an earnest study of the carefully'arranged exhibits in 
the various exhibition palaces. There is a sense in 
which the inhabitants of a country so vast as our 
own, because of the lack of any means of direct com, 
parison of themselves and their surroundings with 
some outside standard, may grow to a certain self,suffi, 
ciency. for which a study of the elaborate exhibits 
of other nations, and a knowledge of how greatly they 

Scientific American 
exceed us in certain lines of achievement, will prove 
to be an admiralJle antidote. 

Furthermore, an aggregation of such fine architec' 
tural and landscape effects as is presented at such 
an Exposition as this, must exert a lasting artistic im, 
pression, unconscious perhaps to the subject of it, but 
none the less real. It instills in the thousands and 
millions that throng the grounds new and lofty im' 
pressions of the grand and the beautiful. To many of 
the visitors these impressions will be capable of sub, 
sequent expression, and will no doubt show themselves 
in the improvement of public structures, in a more 
intelligent appreciation of what ean be done in im' 
proving the artistic effects of buildings whether for 
ihe home, the city, the state, or the nation. This 
educative effect will make itself felt at :nany a city 
council where the inspection of competitive plans for 
municipal or other buildings come to be passed upon. 
We do not say that the World's Fair will make an art 
critic or a connoisseur of every citizen that visits it; 
but it will most certainly carry forward that national 
education, in domestic and municipal art and archi, 
tecture, which owes its birth in this eountry largely to 
the great Exposition held at Chicago eleven years ago. 

- .. , . 
OSMON, A NEW COMBUSTIBLE FROM PEAT. 

A new form of combustible, known as "osmon," has 
been lately produced in Europe from raw peat. Of 
the 90 per cent water which the peat contains, from 
:lO to 25 per cent is eliminated by an electric process. 
A direct current is passed through the mass of 
the peat, contained in a suitable tank. Under the 
action of the current, the water collects at the nega, 
tive pole and flows out by openings in the side of the 
vessel. In earrying out the process, the inventors use 
from 10 to 12 kilowatt,hours per eubic yard of raw 
material. The process lasts about an hour and a half. 
The electrically,treated peat is then dried in the or
dinary way and reduced to small pieces in a crusher. 
It is delivered to the trade in the form of balls or 
briquettes. The heating power of the new product is 
considerable. No trace of sulphur is found, and it does 
not smoke or leave much cinder. 

M. CURIE'S EXPERIMENTS WITH RADIUM EMANATIONS. 

ill a paper recently read before the Academie des 
Sciences, M. Curie brings out some of the physiologi' 
cal effects of radium. The emanation given off by 
radium causes the death of the smaller animals, when 
breathed by them. He used an apparatus in which the 
animal is placed in a confined space and is made to 
breathe air which is charged with the emanation. 
A large jar is filled to one,third with pumice'stone 
soaked with potash. Above this is a support which 
confines the animal (a guinea,pig) in the upper part of 
the jar. Oxygen is introduced into the jar to keep 
up the animal's respiration, while the carbon dioxide 
which he gives off is absorbed by the potash. The 
radium emanatio'n is sent into the jar by another 
tube at the beginning of the experiment. At the end 
of a eertain time, varying from one hour to several 
hours, the respiration of the animal becomes short 
and abrupt; he rolls himself up in a ball with his hair 
standing on end. Then he falls into a profound torpor 
and his body becomes cold. Before the animal finally 
succumlis, his respiration haR .fallen as low as six per 
minute. 'fhe effects of ozone are eliminated in this 
case. as it is transformed to oxygen by the potash. 

An examination of the animal showed an intense 
pulmonary congestion. The composition of the blood 
was modified, especially as regards the white cor, 
puscles, and their number is diminished. The tissues 
of the animal are found to be radio,active. When 
the body of the guinea'pig is placed on a photographic 
plate wrapped in black paper. it gives an image in 
which the hairs are very clearly defined. All the dif, 

ferent tissues have a photographic action. The hair 

shows the greatest effect, and the sldn but little. The 

heart, liver, and brain possess this property, and 
especiaily the lungs. This action may be due to two 
causes, according to M. Curie; either the induced 

radio,activity of the tissues or the presence of the 
emanation dissolved in the humors of the body. In 

the above experiments he shows that radium has a 

toxic action not only when applied to the exterior of 

the body, as he already observed, but when it is in' 

troduced into the interior of the body .by respiration. 
• ·e· • 

TROPICAL SPECIALTIES FOR PORTO RICO. 

Tropical Porto Rico is to be revolutionized. Ameri, 
can influences there may not always have been for the 
best, but the process 'of adaptation is steadily progress, 
ing. When this is completed there will be a new fu, 
ture for Porto Rico. The prosperity of the island must 
always rest in its agriculture; but this must be brought 
up to date, and made to yield its quota of the world's 
goods that are in special demand. 

Under the scientific directions of the Department of 
Agriculture it is propo�ed to make Porto Rico an isl, 
and of specialties-specialties in tropical commercial 
fruits. Sugar, tobacco. and a few other staple pro, 
ducts will not be abandoned ;  but the island's salva· 
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tion appears to lie in other directions. It needs mON 
variety of industries-more materials out of which to 
weave a solid, substantial prosperity. 

The soil, climate, and other conditions are all there, 
and even the products, in some instances, but there have 
been lacking the brains and the ability to adapt nature 
to the demands of the day. For some tIme now gov, 
ernment experts have been studying the botany of the 
island, and incidentally experimenting with some of 
the native and imported plants of commercial value. 
The opening of the new prosperity of Porto Rico will 
begin with the cultivation of these plants according 
to the most recent scientific methods. Many of them 
are indigenous to the island, but either through lack of 
proper culture. or ignorance of their commercial value, 
they have been of little real use to the natives. Others 
are to be imported from the Orient and transplanted 
to the island for cultivation. They are eminently 
adapted to the soil and climate of Porto Rico,' and 
hence there is little doubt, in the minds of the scien, 
tists having the matter in charge, about their success. 

One of these new plants to be transplanted from 
southern China or British India is the litchi tree 
(Litchi chinen sis ) , which is eminently adapted to a 
climate and soil such as furnished in Porto Rico. 
Specimens of these trees have been brought to this 
country and experimented with ir the Washington 
greenhouses, and plantations of them are expected to 
be planted in Porto Rico by the government experts 
within the next year. A litchi orchard once started 
should prove a source of income for the owner for a 
lifetime. The fresh fruit has a delicious flavor, and 
dried the fruits resemble raisins in appearance. 
A few of these dried fruits are imported from the 
Orient every year, and they sell as high as fifty cents 
a quart. In the Far East, however, they are eaten 
chiefly in their fresh, acid condition. Enormous quan, 
tities are consumed, and they are considered by natives 
and visiting foreigners in southern China, British 
India, and the Malay Peninsula as most excellent 
fruits. The cultivation of plantations of these fruit 
trees in Porto Rico should open a market here for 
their products, and in a short time the industry should 
prove a most paying and satisfying one. 

The sapodilla tree is one that visitors to Florida see 
at times, but it has never been raised on a commercial 
seale in that State. The sapodillas are fruits that are 
greatly enjoyed in tropical countries, and there is a 
growing demand for them in our northern markets as 
they are better appreciated. The qU813tion of raising 
these in Porto Rico on a large commercial scale is not 
a doubtful or visionary one. It is believed that there is 
a great future for the trees when they are raised in 
sufficient quantities to make it worth while to introduce 
the fruits in our cities. These fruits could be brought 
by steamers direct to this country, and if properly 
refrigerated in transportation they would offer a tempt, 
ing fruit to the millions of consumers in the United 
States. In Porto Rico there Is no frol!it to endanger the 
life and production of the trees, and a plantation 
should continue to produce for upward of twenty years. 
When too old to yield a good crop, the trees furnish 
a most excellent and costly, close,grained wood that 
sells for nearly as much as the cost of starting and 
cultivating the grove for the first few years. 

The tree which produces the cashew nut of com, 
merce is a tropieal growth that can be raised tn Porto 
Rico on a large scale. and it is estimated that planta, 
tions of this tree alone should add many millions of 
dollars to the island's income within the next half 
century if its cultivation is wisely and faithfully 
attended to. The cashew nut is of superior flavor, and 
of great value in candy making. Its flavor is delicious, 
and the oil expressed from it is considered for many 
pnrposes superior to almond oil. The few cashew nuts 
brought from the ,Nest Indios to this country are 
readily absorbed, Lut their imports have been so small, 
and the prices so high. that they have never received 
the popular attention they deserve. 

From the juice of the cashew tree many commercial 
products are made. such as mucilage, chewing gum, 
and various lotions and anaesthetics. The use of the 
products of the tree is so varied that it would requiro 
a good deal of descriptive text to explain them. The 
wood of the trees is excellent for commercial purposes, 
and has a close, compact, unyielding grain. Planta, 
tions of these trees should represent an agricultural 
specialty proof against nearly every kind of local dis, 
aster, except possibly hurricanes. 

A tree 'known as Cedrela odorata, but commonly 
spoken of in tropical countries where it grows as 
ylang,ylallg, thrives wonderfully well in Porto Rico. 
It is known in that island as the West Indian cedar, 
and its wood is more compact and beautifnl than the 
best CentraL American mahogany. From different 
parts of Porto Rico this tree has been foolishly cut 
down and wastefully used for cabinet work and house
building. The flowers of this tree are beautiful and 
fragrant. From them is extracted a commercial 
product almost equal to the famous attar of roses. 
This attar of ylang,ylang is what makes the trees 
most valuable. It sells as high as five dollars per 
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pound. Ylang-ylang oil  has been held almost as an 

exclusive monopoly by France and Germany; but a 
steady cultivation of the trees in Porto Rico should 

lead to a change. The oil is extracted by simple pro

cesses, and without the use of chemicals, and from 

seventy-five pounds of the flowers a pO'llnd of oil is 

usually produced. In Europe the oil of ylang-ylang 

is used as the basic essence of the best perfumes gS 
much as the famous attar of roses. 

GEORGE E. WALSH. 
••••• 

THE m'FLUENCE OF M ILKING UPON THE QUANTITY 

AND QUALITY OF MILK. 

M. Lepoutre, agricultural engineer and assistant to 

M. Roquet, professor of zootechny and animal physio

logy at the Agricultural Institute of Belgium, has j ust 

made a series of interesting and careful experiments 
at the laboratory of zootechny and hygiene of the said 

institute for the purpose of  determining the i nfluence 

exerted by milking upon the quantity of milk, upon 

its composition, and particulary upon the proportion 
of its fatty materials. 

Although our knowledge as to the influence exerted 

by the nervous system upon the physiological tissues 
is very meager, the experimenter started from the 

innervation ( nervous
' 

stimulation ) of the glands in 
general ( to the greater or less excitation of which 

corresponds a more or less abundant secretion ) ,  in 

order to try to bring about an artificial excitation of 

the mammary innervation for the purpose of improv

ing the lacteal secretion. 

Broadly considered, the operation of milking is  a 

rational massage that has the effect of drawing from 

th e udder a quantity of milk much greater than that 

which is contained at the outset. I t  is admitted that 

the udder of a good cow may, before the operation, 

contain 3 quarts of milk already formed, while, if 

the animal i s  well treated, the udder may yield from 

10 to 15 parts. It follows, besides, from the experi

m ents of M. Lepoutre, that milking exerts a great 

influence upon the proportion of the fatty materials 

contained in the fluid. This influence is due, accord

ing to the experimenter, to the peripheric excitation 

of the nerves of secretion, whidl in their turn, by 

reflex action, bring about a greater excitation of the 

glandular cells.  I f  we consider the general case of 

milking from two teats at once, as usual, we find that 

the effect produced is  not the same during the entire 

period of the m ilking. The milk extracted from the 

first two teats is generally richer in fat than that 

of the two milked in the last place, and this richness 

will be greater if we simultaneously milk the two 

teats of one side, than if we simultaneously milk one 

teat of one side and one of the other, and then the 

two remaining ones-in other words, if we do the milk

ing diagonally instead of laterally. The phenomenon 

is  �ingular, if not obscure. I t  seems, however, explain

able by the fact that in diagonal milking the excitation 

extends to all of the nerves of the gland, while in lat

eral milking it extends only to the side on which the 

operation is performed, and is consequently stron ger. 

At all ev
'
ents, the influence of milking upon the propor-

1;ion of fat is shown by the following experiment of M .  

Lepoutre. T h e  same c o w  w a s  milked several times 

and simultaneously by two different persons, who at 

each operation changed sides. The milk of each side 

was collected separately. One of the persons per

formed the operation by exerting a Simple alternating 

pressure upon the teat, while the other performed a 

downward massage at the same time. The milk col

lected by the latter person was always marl,edly richer 

in fatty matter than that collected by the former. 

The d ifference was considerable, since in the first case 

there was 55 per cent of the total yield, and in the 

second 45 per cent. The method of milking has there

fore a great influence upon the quality of the milk, 

and this influence is not explainable unless we grant 

that it bears some relation to the excitation produced. 

On the other hand, the milk obtained at the be

ginning of the operation is not so rich as that ob

tained at the end. Up to the present, this fact has been 

explained by the statement that a prolonged operation 

ends by detaching from the lactiferous vessels the 

particles of butter adhering to the walls.  M.  Lepoutre 

is  not of this opinion, and remarks that the operation 

is performed more vigorously at the end than at the 

beginning. The excitation must therefore be stronger, 

and the reflex action be greater upon the mammalary 

tissues, thus causing a lactiferous secretion richer in fat. 

The experiments of Prof. Roquet's assistant tend to 

condemn all milking machines, especially those based 

upon the use of a centrifugal pump. Up to the pres

ent it has been thought that the superiority of hand 

milking is shown only by the quantity of milk ob

tained ; but now it is necessary to add the superiority 
from the viewpoint of richness in fatty matters. 

Although these facts would show machines to be 

useless which , it was thought, would some day 

solve the problem of mechanical milking, it  is prob

a ble tha t more highly improved ones will eventu

ally take their place. The principles upon which these 
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new apparatus will be based will be those of the me

chanical and intensive prodUction of nervous excita
tion at present effected, unconsciously as it were, by 

manual treatment. It is  not unlikely even, and it is 

the logical consequence of what has just been said, 

that the milking machine of the future, based upon 
such p rinciples, will be able to perform the operation 

of m ilking better and obtain a greater quantity of 

milk, richer in fatty matters, in a more uniform and 

more scientific manner. 
• • • 

PHOSPHORESCENT CRYSTALLIZATION OF ARSENIOUS 

ACID. 
BY A. C. MAURY. 

In the crystallization of arsenious acid there is fre

quently displayed one of the most beautiful and inter

esting phenomena of physics, the emission o f  l ight by 

a crystal at the moment of  its formation. The experi

ment is one of the most impressive in laboratory or 

lecture room, yet it is  rarely attempted, owing to un

certainty of success. I t  was accord ingly proposed in 

a previons article o f  the SCIENTIFIC AIYIEBICAN, el1ti

tied "Light in Crystals," that a brief description 

sbould b e  given of the writer's method of preparing 

the phosphorescent solution. 

Fresh samples of arsenious acid were dissolved in 

hydrochloric acid, the lumps being first ground to 

powder, and then boiled with the hydrochloric acid 

in a test-tube or small flask. Success is depen dent 

mainly on the solution's being of the right strength, 
and the best results are o btained when 3 .81 

grammes of arsenious acid are dissolved in 4 cubic 

centimeters of  hydrochloric aCid at 1 8  per cent to 18.5 
per cent. The liquid must be boiled till clear and free 

from undissolved material, but solution should be ef

fected as rapidly as possible, since long boiling alters 

the strength of the hydrochloric acid.  Th e most high

ly phosphorescent solutions are those made in five 

minutes. This point is found to be of less import

ance when a return-fiow condenser is used, though 

even then solutions made rapidly are the most suc

cessful. The condenser is convenient, but the open 

tube or flask serves equally well, if  the exact amount 

of arsenious aci d is  placed in it  and quickly dissolved. 

A favorable condition is indicated by the bubbles' 

breaking tardily, as though the fluid were slightly 

viscous. A drop taken out on a glass rod and placed 

on a cold glass surface should at once form a white 

ring round the edge, and in a few seconds should turn 

all to white crystals. If the whole drop turns in

stantly to a white mass, the solution is too highly su

persaturated, and the crystals will be thrown down 

before cooling and without apparent phosphorescence. 

When ready, the solution i s  placed in a hot sand 

bath, and set aside in a perfectly dark closet, where 

it may cool slowly without being j arred by passing 

footsteps. 

When still warm but no longer hot, it  begins to show 

o ccasional sparks, which resemble the soft flashes 

of the phosphorescent l i ght seen sometimes in the 

wake of a vessel on summer evenings. Frequently 

two or three crystals form at once, and their light 

is  then prettily reflected against th e glass. When 

the flask is shaken hard the illumination is very 

beautiful ,  resembl ing a fine display of the light at 

sea. The phosphorescence is  visible on repeated shak

ing, the solution being allowed i ntervals of rest ; or if 

the flask be left undisturbed,  the tiny crystals form 

spontaneously, and sparks continue until or even after 

the liquid is quite cold.  Crystals which dry on the 

sides of the flask are phosphorescent when scratched 

with a glass rod. 

The sl ight sound said by some observers to be emit
ted by the crystals in forming has not been noticed. 

Bandrowski in  his experiments ( American Journal 

of Science, January, 1896 ,  p .  51) found the most favor

abl e strength of the hydrochloric acid to be 16.5 per 

cent to 18 per cent, which is somewhat lower than 

that given above. In the experiments made by the 

writer, solutions at 18  per cent and 1 8 . 6  per cent were 

alone successful ; those at 17.4 per cent, 1 9  per cent, 

and 1 9 . 7  per cent showed only a few faint sparks on 
hard shaking. 

The differenc e  in Bandrowski's results is doubtless 

due to the fact that with the lower percentage of hy

drochloric acid he used a smaller amount of arsenious 

acid, viz. ,  1 5  grammes in 150 cubic centimeters of the 

dilute acid, for altering the strength of the hydro

chloric acid alters the solubil ity of the arsenious acid ; 

and as phosphorescence in all probability depends on 

the readiness of the crystals to ��eparate from the 

fluid,  it is li l,ely that various corresponding propor

tions may meet the required conditions. 

It is l ikewise owing to al teration in solubil ity that 

long boiling impairs th e liquid.  Loss by boiling alters 

the strength of the hydrochloric acid, and increases 

the solubility of the arsenious acid. Thus when the 

return-flow condenser is used, it is not found pos

sible to dissolve more than 4 grammes of arsenious 

acid in 4 cubic centimeters of hydrochloric acid at 18 

to 18.5 per cent; but when the liquid is  allowed to 

boil away in the open tube while being kept replen· 

ished with fresh hydroclJloric acid, as mnch as 6 
grammes of arsenions acid are dissolved. In the 
latter case nearly half the liquid boils away and must 

be renewed. That boiling had no immediate effect 

on phosphorescence is shown by the fact that the first 

successful experiment is  made by boiling a solution 

of unknown strength for a number of hours, when a 
beautiful display is seen. 

I n  the above experiments the transparent or vit

reous form of arsenious acid was used, some very fine 

samples from their laboratories in Germany having 

been kindly presented to the writer by Messrs. Merck 

& Co. It will be remembered that arsenious acid as

sumes this form when it has been freshly sublimed 

at a high temperature, after which it passes slowly 

into the white, opaque, crystalline form, in which it 

is commouly found. Becquerel, in La Lumiere, stated 

that the transparent form alone gives phosphorescent 

crystals ;  but Bandrowski later found both varieties 

to be phosphorescent. Trials were made in the pres

ent experiments, selecting the opaque portions of the 

specimens, and phosp,horescenc0 was obtained, though 

the transparent portions gave perhaps the finer re

sults. '1'he fact that both kinds phosphoresce is  of in

terest, because the theory was formerly advanced that 

phosphorescence is due to the change from the trans

parent form, which is  amorphous, to the opaque, 

Which is  crystalline. The explanation must therefore 

be sought elsewhere, in connection with similar phe

nomena shown in other cases of Simple crystalliza

tion. 
.. f ••• 

SCIENCE NOTES. 

The Carnegie I nstitution at Washington has re

ceived from Prof. pumpelly a preliminary report of 

the investigations which he is  making under the aus

pices of the Institution on the ancient site of Anau, 

near Aschabad, in Russian Turkestan. He reports 

gratifying success, the expedition having explored over 

13 6  feet of successive culture strata, containing at 

least four almost uninterrupted culture stages, ex

tending apparently for thousands of years through the 

neolithic and bronze into the beginning of  the il.'On 

age, and having correlated the stages of culture with 

important events in the physiographic history and 

with the introduction of irrigation.-N. Y. Evening 

Post. 

A series of interesting experiments w ith a new war 

kite for utilization with a newly-discovered system 

of  wireless telegraphy were recently carried out with 

great secrecy before Kaiser "Wilhelm. The inventor 

is  a German-American professor, at present residing at 

Havre. The operations were carried out about a mile 

from the shore. No spectators Whatever, beyond 

the naval officials and the Emperor and his suite, 

were allowed to witness the experiments. Seven kites 

were flown on copper wires to a h eight of from 10,000 

to 1 2,000 feet. The experiments were partly made 

from the Kaiser's dispatch boat "Sl eipner," traveling 
at the rate of thirty knots an hour, and several lan

guages were employed. The feature of the invention 

is the possibi l ity of transmission over the greatest 

distances without affecting any other wireless tele

graphy station. The form of the kites used is  that 

of two cubes side by side, similar to the Cody box 

kites. 

From the bark of trees and shrubs the Japanese 

make scores of papers, which are far ahead of ours. 

The walls of  the Japanese houses are wooden frames 

covered w ith thin paper, which keeps out the wind 

but lets in the light, and when one compares these 

paper-walled "doll houses" with the gloomy bamboo 

cabins of the inhabitants of  the island of Java or the 
small-windowed huts of  our forefathers, one realizes 

that, without glass and in a rainy climate, these inge

nious people have solved in a remarkable way the prob

l em of l ighting their dwellings and, at least in a meas

ure, of keeping out th e cold. Their oil ed papers are 
astonishingly cheap and durable. As a cover for his  

load of tea when a rainstorm overtakes him, the Jap

anese farmer spreads over it a tough, pliable cover of 

oiled paper, which is almost as impervious as tarpau· 

lin and as light as gossamer. He has doubtless car

ried thi s  cover for years, neatly packed away some

where about his cart. The "rikisha" coolies in the 

large cities wear rain mantles of this oiled paper, 

which cost l ess than 18 cents and last for a year 01' 
more with constant use. An oiled tissue paper, which 

is as tough as writing paper, can be had at the sta

tioner's for wrapping up delicate articles. Grain and 

meal sacks are almost always made of bark paper i n  

Japan, for i t  is not easily penetrated b y  weevils and 

other inse�ts. But perhaps the most remarkable of all 

the papers which find "a common use in the Japanese 

househol d are the leather papers of  which the tobacco 

pouches and pipe cases are made. They are almost as 

tough as French kid, so translucent that one can nearly 

see through them, and as pliable and soft a s  calfskin, 

The material of which they are made is as thick as 

cardboard, but as flexible as kid.-David G. Fairchild 
in the National Geogravhic Magazine. 
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til 

is 

un de! 

tapS the exhibit which is attracting more atten

an any other in the Transportation Building 

elaborate locomotive-testing plant, which IS 

eration by the Pennsylvania Railroad. It is 

ably complete installation, and the tests are 

'ied out upon a scale and with a detail which 

a reno 

being ( 

has ne, 

tempted 

Locomoti, 

eel'S, an1 

the whole 

been at-

e f o r e . 

engin

.indeed 

world 

of steam en,_ ineer

ing, are following 

these eXIlel1h ents 

very closely ; f r it 

is real ized hat 

when the tw ty 

locomotives t 1. ,t 
are to be t,.3ed 

h a v e  p a ss, d 
through their (; 

deal, the steam en· 

gineering worl 

will be in posses 

sion of an inval 

able mass of care 

f u 1 1 y tabulated 

data, that must re

main the standard 

reference upon this 

subject for many 

years to come. 

We present the general arrangement of the plant in 

the accompanying photograph. The locomotive under 

test is carried on supporting wheels, whose axles are 

exten ded laterally to receive the absorption or fric· 

tion brakes. The locomotive is run at the desired 
speed, causing the supporting wheels which are be

neath the floor to revolve, and the latter are retarded 

by the brakes to any extent desired. The work actually 
done by the locomotive consists in overcoming this 

frictional resistance, and the resulting force exerted 

at the draw bar is measured by a traction dyna· 

mometer. 

There are two sets of supporting wheels, one con
sisting of three pairs, 7 2  inches in diameter, for ·use 

under passenger types of locomotives having large 

driving wheels, and one set of five pairs, 50 inches in 

diameter, to be used under locomotives with smaller 

wl1"eels and designed for freight service. On the ends 

'ach supporting shaft of the carrying wheels are the 

" ,rption brakes, which form the resistance that the 

lo� . notive must overcome, in order to exert its trac

tiveneffort at the drawbar. This brake consists of  a 

smooth, revolvable,  grooved cast-iron disk keyed to 
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water under pressure can be circulated through the 

chambers between the copper plates and the housing ; 

and a system oI p iping by which oil is circulated so 

as to insm'e perfect lubrication ·of the copper plates 

which are next to the revolvable cast-iron disk. The 

oil for lubrication b etween the revolving surfaces en

ters near the hub of the d isks, is carried by centri

fugal force along the radial grooves in their sides, and 

out to their peripheries. 

THE LOCOMOTIVE-TESTING PLANT AT THE FAIR. 

When the brakes are in use, water under pressure 

flows through the chambers in the housings, pressing 

the copper plates against the sides of the revolving 

disks and causing resistance to their rotation. The 

pressure of the water is regulated by valves controlling 

both the inlet and outlet independently. To keep the 

speed of the locomotive constant there is a by-pass 

around the main valve controlling the supply of water 

for all the brakes, and in this by-pass is an automatic 

valve controlled by the speed of the locomotive. If the 

speed increases beyond the desired number o f  revolu

tions per minute, the by-pass valve opens, so as to in

crease the pressure on the brakes, and if,  on the other 

hand, the speed of the locomotive falls below that de

sired, the automatic valve closes and decreases the 

pressure on the brakes. 
A traveling electric crane of ten tons capaCity, with 

a span of 43 feet, serves the entire space occupied by 

the testing plant ; it is used for handl ing the support

ing wheels, axles, etc . ,  and for handling all the coal 

and heavy material used during the tests. 

The water is weighed in two tanks, filled alternately, 
and run from these into a third tank, from which it is 
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mometer the oscillating motion of the ends of certain 

levers in the dynamometer is transformed into rotary 
motion, and kept in constant tension by clamping de

vices. This is done by means of steel belts which are 

wrapped around a drum. This drum is mounted on 0 
tube guided in ball bearings, and inside of it is a rod. 

the upper part of which is securely fastened to the 

tube, the lower end being firmly attached to the frame 

of the machine. When the belt is rotated, the rod in-

side of the tube is 

in torsion, and this 

resistance is con

stant for the same 

travel of the re

cording pen. 

To the upper end 

of the tube above 

mentioned are se

cured two radial 

arms, the extreme 

ends of which are 

finished to a circle 

having its center 

at t.he center of 

the t.ub e. T h e  

angular motion at 

the end of one arm 

111lparts straight· 

line motion to a 

carriage which is 

g u i d e d  b y  a 

grooved track, and 

carries the record-

ing pen. The op· 

p o s i t e  a r m  i s  
coupled by steel belts t.o a rotary oil  dash-pot, to 

reduce violent oscillations of the recording pen. The 

principal resistances in the dynamometer are flat 

springs, placed under the second levers and deflected 

by the motion of these levers. There are three sets 

of these springs, varying in resistance, so that a travel 

of eight inches of the recording pen corresponds to a 
drawbar pull of either 80,000,  40,000,  or 1 6 ,000 pounds, 

as may be desired. The drawbar pull is traced upon 

a strip of paper 1 8  inches wide, which is clearly seen 

in the illustration, the paper b eing made to travel 

at a known rate of speed for each mile run by the loco· 

motive ; and this will form t.he permanent record of 

the draw pull in each test. 

The instruments necessary to get full information 

for the tests consist, in addition to the dynamom· 
eter, of steam engine indicators, steam pressure gages, 

draft gages for smoke box, fire box, and ash pan, th er

mometers for temperatures in the smoke box, calori· 
meters for getting the quality of steam, a revolution 

counter, and a tachometer for showing the speed in 

revolutions per minute. 
The plant is in  charge of a Director of Tests, l\.nd 
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the shaft which transmits the power to be absorbed; 

a non-revolvable housing with bearings upon the hub 

of the revolvable disk ; a pair of copper plates fas

tened to the housing, one face of each copper plate 

being close and parallel to the sides of the revolvable 
disk, the other face of each plate having back of it a 
chamber In the housing ; a system of piping by which 

taken by piping to the injectors. The traction dyna

mometer is of the lever type, and is constructed on the 

"Emery" principle, in which flexible steel plates take 

the place of knife edges as used in ordinary scales. 

The drawbar is provided with a ball joint, to allow 

for any side motion of the locomotive, or motion of the 

locomotive on its springs. Near the base of the dyna-

under him are an assistant and a foreman and a 
large staff of trained observers who take note of the 

coal and water used and who take indicator cards, 

temperatures and readings from all the instruments 

of the testing plant. 
As the. data is secured it is promptl y tabulated, 

and the computations worked up by a large staff, 
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a total force of twenty-five men being 
constantly employed. 

...... 
COUNTERWEIGHTED CABLE TRAMWAY. 

BY JOllN PLUMMER. 

During the work of extendin g  one 

of the Sydney suburban cable tramway 

lines to the shores of the harbor, con

siderable difficulties were encountered 

in consequence of a rapid drop of l evel 

near the terminal point, and several 

schemes were proposed, that had to be 

abandoned on account of the costly re

sumptions which would have to be e f

fected in order to carry them out, the 

land on either side of the thoroughfare 

being covered with buildings. The idea 

of adopting a subterranean counter

weight was suggested, and, after some 

consideration, a scheme was devised 

and worked out by the officers of the 

state department of public works. The 

scheme presents some features new in 
Australia. The extension was an ex

tremely short one, being only nine 

chains in length, but the grade was 1 

in 8 .48 .  The permanent way on the street surface is 

constructed of 8 5-pound grooved rails,  tied to a center 

slot over a tube of concrete similar to cable tramway 

constructions. Upon this track the cars run, being 

preceded by a buffer trolley, which has a gripper at

tached to a steel-wire rope, fixed at one end to a small 

counter-wei ght trolley, which is  weighted to ten tons_ 

This travels on rails laid on a 2-foot 6-inch gage in a 

subway parallel to the tramway track on the surface. 

The wire rope is led round a 6-foot horizontal sheave, 

at a point near where the drop in the level commences, 

from the cable tube to the subway, at the terminal 

end of which a hydraulic buffer, with a cylinder 1 0  

inches in diameter, 3-foot 6-inch stroke, is  fixed, pro

vided with weights to draw out the buffer-rod after 

being compressed by the impact from the weighted 

troll ey. The track is bonded and the overhead wire 

construction is carried out in the usual manner. The 

whole arrangement has proved in every way satis

factory in the working, not a single mishap having 

been reported. 
. .. I. 

A NOVEL WAVE METER FOR WIRELESS TELEGRAPHY. 
BY OUR BERLiN CORnESPONDEN'l'. 

On account of the forthcoming international regu

lation of space telegraphy, the question of a suitable 

apparatus for measuring the wave length of the send

ing apparatus is 
assuming tbe high

e s t  importance. 

The writer, a short 

time ago, had the 

good fortune ot' 

inspecting in the 

laboratory of Prof. 

Slaby, of the Char

lottenburg Techn i-. 

cal High School, 

the "m u I t i p  I i er 

rod" designed by 

t h i s  well-known 

experimenter f o r  

the above purpose. 

T h e  p r i n c i p l e  
underlying the a p

paratus, as ac

Imow l e d  g e d b y 

Prof. S laby, has 

been found inde

pendently of him

self both by N icola 

Tesla and Dr. 

Oudin, a French 

physiCian. While 

testing a l inear 

vibrating system 

generating quart-

ers of a wave 

length of one 
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cal and of the same phase. Now, a phase difference 
a mounting to 180 deg. (the' 

tension remaining the 
same ) was obtained between D and C by connecting D 
to a wire D F, two meters in length, so as to allow 

of half a wave being produced therein, which resulted 

in the tension between 

Ji' and C increasing to 

values nearly twice as 

great as those previous

ly o btained in G and D_ 
Further increases were 

noted as Prof. Slaby, 

in order to give the ad

ditional wire a more 

convenient form, wound 

up the same in a coil ; 

whenever to the ten-

sion maximum of  an PRINCIPLE OF THE WAVE 
oscillating circuit, a METER DIAGRAMMATIC-
wire A./2 in length ALLY SHOWN. 

was connected, t.he ter-

minal tension could be raised to multiple valuf1s in the 

case of the additional wire forming a coil .  This is 
why such coils, tuned for the wave l ength of the sys

tem, were termed "tension multiplier." The experi

menter aiso found that the increase in the terminal 

tension was attended by a distortion ot the wave, pre-

meter, which were 

received by a rec

tangular loop re

ceiver (Fig. 1 ) ,  

Prof. Slaby obtain

ed the same ten

sion curves both 

for A B G and A E 
D, com p I' i s i n  g 

nodes located in B 
and E and crests 

at A on one hand 

and (J and D o n  

the other, the ten

sion in the two 

latter points being 

absolutely identi-

The Bnfter Trolley desC8ndinl. 

AUSTRALIAN COUN'rERWEIGRTED TRAMWAY, 
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viously quite regular, so that the be

ginning ot the coil would form neitlier 

a perfect tension node nor a CtF 

node_ 

Prof. S laby gives a rather )Ie 
theoretical explanation of this Pi' lom
enon, showing that any earth·' wire 
systems, receiving an electric pulse 

of a certain frequency, wi! ribrate 

in resonance in case what cl terms 

their vibration capacity ( the' roduct C 
L of the e lectrostatic capa,; c.y by the 

self-induction) is the same, so that the 

equation T = 2 7t V --U-rJ� is satisfied. 

Now, the electrostatic ca)hcity may be 

varied somewhat, witho"It· the a bove 

equation ceasing to be'( satisfied ; the 

energy of the oscillatin' system, how

ever, which depends the . electro

static capacity, will be: altered in' pro

portion. It is shown that a system of 

n parallel  wires, plac". at mutual dis

tances as high as poi,Jib le, will  have a 

self-induction as small and an electro-

static capacity, and ccordingly vibra

tion energy, as hig!' as possible. Such 

oscillating syst.ems are therefore '.Ost suitable for 

transmitting electromagnetic ener,.,y tor space tele

graph purposes ; the surface tension a.t the ends of 

the wire cannot in fact increase beyond admissible 

limits, so as to produce a rad iation of electric masses 

(electrons ) ,  which would mean a noticea ble loss of 

energy. 

Now, the reverse would be true in the case of a vis

ible mark being required in the circuit to indicate 

whether the dimensions of the latter correspond to 

the maximum energy input, that is, whether the cir· 

cuit is tuned for the frequency of the oscillation trans

mitted to the same. As in the latter case a radiation 

of electrons as strong as possible should be aimed at, 

the vibration capacity should be chosen so as to insure 

a surface tension as h igh as possible by combining a 

minimum el ectrostatic capacity with a maximum mag

netic capacity or  self-induction. This is obtained by 

deSigning the vibrating conductor as a coil. Prof. 

Slaby shows by simple  theoretical considerations that 

the electron radiation of such multipliers is in the 

first place dependent on the pitch of the coil .  Wi res 

of a diameter as small as possibl e, coated within an in

sulating material as th in as possible; should therefore 

be used in this connection. Copper wires 0 . 1  mil l i

meter in thickness, comprising a single silk windin/?' .Qr 

tJise an extreme�y thin insulating coating of cellu' 

acetate, gave ' "e 
s a t  i s f a cto r� '. re

sults. This CUll per 

wire was wound 

on glass tub, and 

on ebonite a' _ oak 

rods of d Jferent 

diameters, and the , 
resonance ler;th 
of the rod' in the 
case of a lrpolal' 

earthing, . ,certain

ed for a given 

wave len ch. Slaby 

gives �,o..l approxi

mate nlation be
tween the capacity, 

self-induction, and 

own v' ration of a 

coil, m which 

the ware length 
may calculated 

witIt,. a 1 accuracy 

of wme tenths of 

one' cent. �tv, in regard 

to .�� question as 
to ' how the vibra

tion energy from 

the
" 

circuit tested 

may b e  transmit

ted to the mul ti-
plier 

have 

still 

rod, so as to 

the latter 

vibrate in a 
Quarter of a, wave 

length, a direct 

connection would 

result in the waVf1 

undergoing a dis

t o r t i o n  ( s  e e 

above ) , the con

necting point not 

being a node. This 

d r a w  b a c k was 

first obviated by 

est a bli s h i n g  a 
monopolar connec-

tion between two 
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identical multiplier rods, and causing them to vibrate 

in one-half of a wave length, so as to give rise to the 

spontaneous formation of a node in the connecting 
w�re. Such instruments ( termed "tuning fork" multi
pliers ) comprising two parallel coils placed beside one 

another in a box and adjusted by a slide contact bridge 

( short-circuiting the lower winding, until the upper 
end began sparking, the rectilinear connecting wire 

absorbing the vibrations magnetically ) gave quite sat

lisfactory results. Now, continuing his experiments, 

Prof. Slaby observed that the whole room was strongly 

ionized as soon as an oscillating circuit was set work

ing. A monopolar earthing was readily made in his 

laboratory, the floor of which is laid throughout with 

zinc plates, thus constituting an artificial earth of 

sufficient capacity ( 9 ,000 centimeters ) ;  the capacity 

of the human body, being about 100 centimeters, prov

ed perfectly sufficient to impart to the multiplier the 

potential zero when touching its end. When keeping 

in the left hand a multiplier rod provided at one end 

w ith a metallic ring touching the latter, and carrying 

the thumb and index of the right hand alongside the 

rod, the free end of the latter would begin sparking 
as the index reached the resonance position, the more 

strongly as this end was turned toward the oscillating 

circuit ; a more accurate adjustment may b e  obtained 
by carrying over the multiplier rod a short metallic 

rod, grounded by means of a wire which was fixed 
to a metallic plate lying on the ground. The best 

results were obtained by causing the violent radiation 

from the sparks to act on fluorescent bodies. When 

placing crystals of barium platino-cyanide in the end 
of  the rod, an extraordinary intensity of the luminous 

effect was noted, so as to obtain a l ight-green spot, 
noticeabl e even in direct sunlight. When intermix

ing gold leaf with small leaves covered with the above 

crystals,  a bright green luminous torch was noted, 

as an evidence of the multipl ier rod being tuned. 

In order to ascertain the accuracy warranted by 

the multiplier rod in this definite form, the inventor 

caused the same wave length to be measured by two 
different observers at different times, which difference 

in the case of a single adj ustment was very seldom 

upward of 1 per . cent, b eing in most cases below 0.4 

per cent and 0 .7  per cent, whereas in the case of a 

tenfold adj ustment the average value of any two ob

servers never d iffered by more than 2 . 5  per cent. 

When conSidering that the determination of wave 

length according to previous methods required a whole 
series of observations, extending at l east over half a 
day, the multiplying rod, al lowing of the tuning of 

wi reless telegraphy stations being checked almost in

stantaneously and in a way as accurate as possible, 

m ay be said to embody a most valuable advance, likely 

to material ly further the development of wireless tele

graphy. 
• e . e  

C I Oly - W orking Ind u .. trje .. of t h e  U nited StOlte ... 

A chart showing in tabular form the quantity and 
val ue of the clay products of the United States in 

1902  as distributed throughout the several States was 

published by the United States Geological S urvey 
late in 19 03 .  That is  now supplemented by the publi

cation of a report entitled "Statistics of the Clay-Work

ing Industries in the United S tates in 1902 ."  The 

author of both chart and report is Mr.  Jefferson Mid

dl eton, who did the work under the supervision of Dr. 

David T.  Day, chief of the Division of M ining and Min

eral Resources. 
The year 1 9 0 2  was one of prosperity in the clay

working industries, the product reported increasing 

from $110 ,211 ,587  in 1901 to $1:)2 ,169 ,531  in 1902 ,  a 
gain of $11 ,95 7,944,  or 1 0 .8 5 per cent. I t  is Significant, 

however, that the firm s reporting in 1902  numbered 

but 6 ,045 ,  as against 6 ,421 in 1901,  the figures showing 

a decrease of 3 7 6 ,  or 5.86 per cent. This decrease can 

be accounted for only by the fact that many indi

vidual firms have combined and reported as one plant, 

as no plants of importance that reported in 1901,  ex
cept one in Texas, are d elinquent in 1902. This is 

further shown by the fact that the average value of 
the output per plant increased from $17 ,164  in 1901 

to $20,210 in 1902 .  A remarkable advance in  the cost 

of labor and of building matcrials began in 1900,  and 

although it. does not seem to have had a serious effect 

on the clay-working industries during 1902 ,  it is  prob
able that it prevented the value of  the clay product 

from rising above $1 26,000,000 in 1902, :1.s it normally 

would have done. 

The great coal strike of 1902  would seem to have 

had little direct effect on the brick and tile ind ustry, 

although the pottery industry in the Eastern States, 

where considerable anthracite coal is  used, may have 
suffered to some extent from the strike. The increased 

cost of fuel which followed the strike will undoubtedly 

make itself felt in the brick and tile industry in in

creased cost to the consumer. 

One of the most significant features of the year was 

the successful installation of several plants for the 
m�nufac ture of sand-l ime brick. At the close of the 

year three or four plants of this character were in 

operation in different sections of the country, with 
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the prospect of a large increase in their number in 

the n ear future. There seems to b e  no doubt that the 
manufacture of this class of brick will be successfully 

carried on in many localities. It is equally certain 

that sand-lime brick will not wholly displace clay 

brick. 
• • • •  

A HANDLESS CLOCK. 

In many a shop window of the more prominent 

avenues of the city of New York may be seen a nov

elty in the form of a clock that indicates the time, 

not by means of the traditional dial and hands, but 
simply by the exposure of numbers representing the 

hour and minute. If it is 21 minutes past 3, for ex

ample, the clock simply exhibits the number 3 above 

the number 21, and thus indicates the time in a simple 

and rational way. New as the idea of such a time-

B 

c 

A 

Diagram Showing the Method of Simuitaneously Rele2sing 

the Hour and Minute Leaves of the Handless Clock 
at the End of an Hour. 

piece may be to many, its underlying principle is  not 

of recent conception. Handless clocks of some form 

have been known for many years, but the difficulties 

which have attended their manufacture have prevented 

their commercial introduction. 

In the clock to which we have referred, these hin

drances seem to have been successfully overcome by 

its inventor, Mr. Eugene Fitch, if one may judge by 

the popularity of his timepiece. The makcrs of the 

clock, the American Electrical Novelty and Manu

facturing Company, of 3 1 4  Hudson Street, N ew York 

city, have carried out the inventor's principles in a 

manner that is well worth some brief description. 

A HANDLESS CLOCK. 

Broadly speaking, the handless clock consists of two 

series of indicating leaves freely pivoted to form 

drums held between rotating disks. The upper drum 

of  leaves indicates the hour, the lower drum th e min

ute. A clock train drives the two drums in such a 

m anner that the l eaves of the minute drum flip past 

as each minute passes, while the hour drum still indi

cates the hour. At the end of the 5 9th minute of 

the hour, it becomes necessary to effect a simultaneous 

m ovement of the h our and minute drums, in order to 

indicate the even hour. It. is  the attainment of  this 

end which has presented so much difficulty to i nven

tors, and which has been overcome in this invention. 

Mr. Fitch has effected this simultaneous change of 

indication by controlling the movement of the l eaves 

of one set, the hour leaves for example, by l eaves of 

the other ( the minute leaves ) , sO tha.t one or more 
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minute leaves will control each hour leaf in advance of 
and until the proper time for the change of indica

tion of the hour leaf. Thus the change of indication 

of the hour leaf is prevented until the proper change 

of indication of the minute l eaves has occurred. I n  

this manner a variation in the accuracy o f  the hour 

leaf is  obviated . 

Referring to the accompanying diagram, two sets 

of spring stops are employed, the one, B, to hold back 

the hour leaves, the other, A, the minute leaves, for 

the proper interval.  The control of the hour l eaves 

by the minute leaves is effected through an additional 

stop, a, for the hour leaves, controllers in the form 

of projections being provided on six of the minute 

leaves to regulate the movement of the additional 
stop, a, so as to cause it to hold an hour l eaf from 

the engagement of the first controller with the addi

tional stop, until the last minute leaf carrying a con

troller has been released. The first minute leaf carry

ing a controller is that which indicates the 54th minute 
of the hour, and the last minute l eaf carrying a con

troller is therefore the minute leaf which is  held for 

the indication of the 59th minute. Should the hour 

leaf stop, B, release the hour leaf at any time during 

this interval of· six minutes, the hour leaf wil l  still 

be held by the additional stop, a, until the minute 
leaves change the indication from 5 9  minutes to the 

even hour. I n  this manner ample provision is made 

for the ordinary variations in the release of the hour 

leaves by the hour leaf stop, B. I n  the clock shown 

in the illustration there are sixty hour leaves, five for 

each hour. The hour leaves are changed at intervals 

of twelve minutes ( exhibiting, of course, still the 

same figure ) ,  and during this interval twelve minute

leaves are changed. 

. ,  . . .  
Destructio n o f  the C o rk Forest" o f  ItOlly. 

The cork industry, which i s  quite an important one, 

will receive a fresh impetus, a new process having 

been discovered by which large pieces can be made 

out of small ones, so that cork waste can be utilized 

in large quantities. This is all the more important 

as the price of cork increases steadily, both on ac
count of the growing demand and the lessened supply 
of the raw material.  

Formerly I taly was a large producer of cork, but 

a great part of her splendid cork-oak forests has al

ready been destroyed. I n  some provinces-as, for in
stance, in Calabria-the trees have been felled and 

used for charcoal making ; in other provinces they 

have been cut down on account of their high potash 
contents. 

Larger forests of cork-oak trees are still existing in 
Spain, Portugal, France, Algeria, and Tunis. None 

are found in Asia Minor and only rarely in Greece 
and European Turkey, although the cl imates seem to 
be favora ble for their growth. The area covered by 

these forests is  estimated at 300,000 hectares ( 7 41 ,300  

acres ) in Portugal, 250,000 hectares ( 617 ,750  acres ) in 
Spain, 280,000 hectares ( 6 91 ,880 acres ) in Algeria, 
and only 80 ,000 hectares ( 197,750 acres ) remain in 
Italy. 

While Spain still furnishes 3 2,800 tons of cork an

nually, the production of I taly has decreased to 4 ,000 
tons.  The value of the Spanish exports of cork 
amounts to $6 ,000 ,000 per year, against less than $ 250.-

000 for I taly. Only S icily and Sardinia are still pro

ducing cork to any considerable extent in I taly, while 

the former great oak forests of Calabria are almost 

totally destroyed. It seems incomprehensible that this 

destruction has been permitted. The trees easily reach 
an age of 200 years. They yield co rk in their thir�;eth 

year and continue to do so every seven years. Seventy

five years ago the English demand for cork was sup

plied exclusively from Italy. The destruction of the 
remaining forests goes on uninterruptedly, and no

body seems to try fo prevent it or to plant new forests 

in spite of the fact that I taly possesses the most favor

able cl imate and soil for the corl{ oak, the most favor

able conditions for its growth being found in the 

volcanic soil of the peninsula. 

.. 4' .  � ., 
The recent three-hundredth anniversary of the death 

of Gilbert, of Colchester, the founder of the science 

of electricity, was honored by the presentation, by the 

Institution of Electrical Engineers of Great Britain 

to the borough of Colcr 8ster, of a painting by Mr. A. 

Ackland Hunt, representing Dr. Gilbert showing his 

electrical experiments to Queen Elizabeth and her 

court. Gilbert discovered the augmentation of the 

power of  a loadstone by arming or capping it with soft 

iron cheeks, the screening effect of a sheet of iron, 

the method of magnetizing iron by hammering it while 

it  l ies north and south, the destruction of magnetism 

by heat, and the existence around the magnet of a 

magnetic field. General izing from small to large, h e  

advanced t h e  entirely novel i dea 'hat the globe of thlj 

earth is itsel f a magnet. His book D e  Magnete, oVljr 

which h e  spent eighteen years, was published in 1600 ,  

and for  the next three hundred years remained the. 
standard work Qn magn.etism. 



AUGUST 6, 1904. 

Registration Balloo ns. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the issue of July 23,  1 904,  the article entitled 

"Registration Balloons in I taly," speaks of the use of 

these balloons for exploring the high atmosphere over 
Europe as a recent initiation. Although it is true that 

Italy has but lately co·operated, this work has been 

going on in France and Germany for several years. 

I n  the United States the Blue Hill Observatory alone 

has aided the investigation by kite ' flights made on a 

designated day every month, it being impossible, on 

account of proximity to the ocean, to employ balloons 

here. 

Now, however, through the co·operation of the 

authorities of the St. Louis Exposition, an attempt 

will be made, under direction of the undersigned, to 

obtain the first data concerning the temperatures pre

vailing in the free air at great heights above the 
American continent. A.  LAWREXCE RO'I'CII, 

Director and American Member of the I nternational 

Committee for Scientific Aeronautics. 

Hyde Park, Mass . ,  July 21, 19 04.  

IIay Fever. 

To the Editor of the SCIENTIFIC AMlCRICAN : 

I have read with some interest in your valuable pub

lication an occasional article on hay fever and hay 

asthma, its cause and effect ; and now that the season 

for this most distressing malady is fast approach ing, 

feel that a word relating thereto will not b e  amiss. 

Having suffered from this distressing ailment for the 

past eighteen or twenty years I feel at l iberty to 

express my views on the subject without offering an 

apology to the medical profession. 

The generally accepted hypothesis, or consensus of 

opinion among the medical profession, so far as I 

can learn, is that the pollen from grass and various 

weeds, dust, and atmospheric conditions are the causes 
of hay fever and hay asthma. This, to my mind, is an 

egregious error, and can, possibly, be best refuted by 

presenting the matter in a hypothetical form. As 

some patients have hay fever and no asthma, we will 

first take up the question of hay fever. I n  order to 

disprove the generally accepted theory, let us suppose, 

for instance, that a person cuts his  finger on some 

sharp instrument, and after a tirr e a l ittl e salt gets in 

the cut. Now, while it is  true that the salt will canse 

the wound to smart, or hurt,  it must be  adm itted 

that the salt is not responsible for the cut. The cut 

is due to another and entirely different cause ; and 

the salt only tends to irritate, or act as an irri tant .  
So it is with hay fever. The diseased condition is 

already established, and it only takes the poll en from 

the various weeds, or dust, to produce the effect. 

Now let us take the hay asthma condition. It is 

generally believed that the same canses which are 

su pposed to be responsible for hay fever are also re

sponsible for the hay-asthma condition-pollen of 

grass and weeds, dust, and atmospheric conditions. 

This theory, to my mind, is also wrong ; and until 

such time as we get on the right track, as it were, the 

chances of successfully combating these d iseafies are 

nil. I f  the pollen from grass and various weeds, dust, 

and atmospheric conditions are the canses of hay 

asthma, then why does not every one suffer alike from 

it ? The fact is that these things merely act as an 

irritant, and are not the canse of the dis(lase at a l l .  

There can be no more cogent proof that this is true 

than the fact th at all do not suffer from it alike. Let  

us take, for instance, an asthmatic when he i s  entirely 

free from the disease, and let him eat a hearty meal 

of sol id food. We must admit that the food he eats 

goes to his stomach ; but where is the effect?  The 

effect is  in the lungs, tubes, or air cells. This is 

m erely cited to show that While the effect is in the 

lungs or pulmonary organs ,  we must look elsewhere 

for the cause. The first thing to do,  therefore, is to 

ascertain the true cause or causes of the ailment, 

when no doubt a sanative or sanatory remedy can be 

found with which to combat the disease. 

I hold the opinion that hay fever, bronchitis, and 
hay asthma all spring fro111 a common canse-catarrh . 

In fact, they are merely the different st;iges of catarrh. 

When we succeed in curing catarrh in all its forms, 

we will at the same time cure hay fever, bronchitis,  

and hay asthma. Hay fever is due to a diseased con

dition of the membraneous lining of the nose and 

throat, caused by catarrh, and which causes the lin

ings of the nose and throat to become sus� 3ptible t<1 

the pollen of grass and weeds, and from dust, which 

act, as above stated, as an irritant. 

The hay asthma condition is  due to an exuberant 

production of mucus or phlegm, wbich obstructs the 

lungs and air passages and is cansE" ] by a eatarrhal 

condition. I f, therefore, we stop the unnatural pro

duction of this
' 

mucus or phlegm, we at the same time 

remove the deep-seated cause of the disease, Itnd the 

result is  freedom from hay fever and hay asthma. 

Sewickley, Pa., ,Jl�ly 23, 1904.  S .  F. BARRATT. 

Scientific American 
Electrical N otes. 

Th e  telegraph line from Vienna to Czernowitz is the 

longest line in Europe which uses the duplex system, 
being 630 miles long. The system was adopted a few 

months ago, as it was found necessary to increase the 
capacity of the line, which takes all the matter for 

Roumania, Southeastern Russia, and a part of Bul

garia.  O n  account of the increase of traffic, especially 

du ring the summer, it  was at first proposed to double 
the l ine, but this would have cost $ 60 ,000 ,  while the 

duplex system which was adopted cost scarcely $ 1 ,0 0 0  
t o  install .  Th e system works w e l l  at present, although 

the line is  constructed of  iron wire instead of  copper. 

At the I owa Electrical Association a discussion arose 
on the Nernst lamp in practice. The verdict was gen

erally favorable ;· the deficiencies noticed were general

ly such as arose from circumstances inherent to elec

tric lighting systems generally, and tended to show 

that the lamp is at present. not possessed of sufficiently 
strong constitution to resist great changes of tempera

ture. But briefly, it all amounted to the fact-al

ready well known, for that matter-that the Nernst 

lamp cannot withstand any great increase of voltage 

for any considerable  period, and that very close regu

lation is  necessary. It is said that a filament will  
stand about the same variation of voltage as 3 .1 watt 

incandescent lamp, which looks well. On the other 

hand, another speaker said that the cost of mainten

ance was about one quarter cent per kilowatt hour sup

plied to the lamp, and this looks heavy. Another 

speaker sald that his main difficulty had been in con

neeiion with th e burning out of the heaters, since the 

cus tomer did not switch off the lamp when the fila

ment burnt out. But a very short experience on the 

part of th e consumer will rectify this, and i t  is  satis

factory to be able to report that the lamp is  making 

headway in the United States. 

Prof. K. Birkeland has, according to the El ektro

telm ish Tidsskrift, Christiania, taken out patents for 

a process for obtaining electric arcs of very large sur

face. The invention is based on the production of a 

clIemieal compound or a decomposition of gas m ixtures 

or gases by means of a special kind of electric arc. 

E l ectric arcs will exert chemical effects on gases, this 

effect being essentially dependent on the magnitude 

of the contact surface between the arc and gas mass. 

I n  order to augment this contact surface, the use of 

electrodes has been suggested, o f  such an arrangement 

an d moving with respect to each other so as to expand 

the arc longitud inally, until  the distance between the 

electrorles becomes too great. With this method ex

ceedingly small currents were necessary. The process 

suggested by Birkeland consists in placing the point 

of contact between two conductor;;, one o r  both of 

w h ich are susceptible of  a vibrating movement, trav

ersed by an electric current in a strong magnetic field.  

The inventor has found that under these circumstances 

an electric arc is formed between the contact points, 

even when the distance between the latter is  increased 

only to a fraction of a m ill imeter, to be  thrown vir 

lenUy upward or downward, so as to form a larg " ,  

plane permanent arc disk,  capable of absorbing a great 
amount of electrical energy. This process seems to be 

specially available for producing nitrogen-oxygen com

pounds of air. 

----------��,--.. ------------
'!'h e  (·l . .... c n t  Su pph·rnent. 

A splendidly-illustrated and cl early-written artiele 
entitl ed "Portable Electric Dril l i n g  Machines" opens 
the current S lWPLE :\I I<::\'[' ,  No. 1 49 2 .  A n e w  method 
for the conver;;ion of peat into a fHel by elec trical 
processes in such a manner as to lJ e  commercially 
valuable is described. Prof. Joseph W. Richards d is
cusses in an i nteresting way the advance of electro
chemistry. M.  Emile  Guarini continues his excellent 

account of the electro-metallurgy of iron and steel .  

The present installment of  his article is  fully illus

trated by photographs of the apparatus described, as 

well as by clear diagrams. Dr.  H.  W. Wiley continues 

his  summary of the borax experiments which he has 

conducted.  The St.  Louis correspondent. of the SCO l EX
TIifle AC\IEBlCA� preflents a very instructive account of 

the South at the Worl d's Fair, illustrating his  text 

with pictures o f  Southern St.ate buildings. The Rich

ard-Brasier rar which won the Gordon-Dennett Cup 

is descri bed.  Besides these longer articles the ST;P

PLEJ\fE�T contains the usual assortment of interesting 

short paragraph s and the customary notes. 

----------� . 
A L a c l{ a '\.vanna H u dson R.. i"lr e l� T u n nel. 

It is definitely announced that the Lackawanna 

Railroad has decided to enter New York city by way 

of a tunnel bored beneath the Hudson River. The 

west mouth of the tunnel will be jnst east of the ('om' 

pany's tunnel through Bergen Hill ; this much at. least 

s!'ems certain .  The Lackawanna's w i l l  be the third 

tunnel syst.em to b e  built.  under �.;,e Hudson River. 

• • • 

There are 100  roads of one k ind or another over the 

Pyrenees between France and Spain, but only three of 
these are passable for carriages . 

95 
EngIneering N otel!!. 

Hoisting engines may be said to be of two distinct 
types, viz . ,  geared and first motion. Gean"j engines 
are used ordinarily where a hoisting speed of 800 feet 
or less is  satisfactory, and first-motioH ("llginc,; wh ere 
hoisting speeds of from 800 to 3 ,000  feet are n'qui red.  
The same load may be hoisted with the geared engines 
as with the first motion at a very mueh l ess cost for 
installation but at a sacrifiee of speed. To hoist the 
same load the lirsi-motion engines woul d necessarily 
h ave to be th ree or fonr times as l arge as the geared 
engines, the hoisting speed and cost increasing in about 
the same proportion. First-motion engines are now 
usually installed on all main hoist ing shafts, althongh 
many geared engines arc used on auxil iary sh afts and 
slopes, particularl y the latter, where it is desirab le to 
haul heavier trips at a slower Slle,]rl .-S. T.  Nich olson 
in Mines and Minerals. 

An electric traveling crane of exeeptionally large 
size and capacity has lat ely been built  by the V ll Ican 
Company, of Stettin, for use on Ilw eonstruction d OCKS,  
especially for t ran:,;porting arlllor plate and h eavy 
pieces of steel from th e mil ls  1 0  1 h (e  ve�,sels i n  ered.ion 
on the doelm. 'l'he crane mealmres 175 feet long and 
2 2  feet wide and is  f1UllPortod hy i wo doubl e ll i I lar� o f  
steel trell is-work silaced 8f) fe(,t apart. The pi l ian; 
each rest upon [onr wlJ oels allll I'Illl upon a t racK 
which pas�es over the wbolo length of the doe[(s .  Be
low the upper platform of the crane anti in8ide the 
framework comvo,� i n g  I he cross-bri dge, circulates the 
cabin or car of the crane proper, whieh is 6 feet. wide 
and contains the motor'operated drums,  whieh give the 
hoist and the lateral movement of the crane.  besides 
the different eleetl'ical apparatus for the manellV('r. 

Two motors are used 10 operate th e  crane. Thes!' are 
o f  the 3-phase type allll work at 500 volt s anti 1 / l 1 ()  
revolutions p e r  m inut.e,  with call1wi L ics of  1 1  and 4 
horse-power respectively.  Gearing COllnects th e n� o 
tors w i t h  the drums.  A n  overhead l ine J' 1111S along tll n 

track, and current is taken. by a :,;ho rt-arm tnlIlcy 

whieh is fixed at the end of the bridge. Tbe erane will 

lift 28  tons within tb e spac(, of 8 5  feet  lJetween tho 

pillars, but it  has been tested as h i gh as 40  tons. 

The Following is an int(Tesling instal1("-� of  the rea(l i 

ness of the Japanese A d miralty to pro fi t  by experi

ence, and to lend a ready ear to the snggestions of 

private shipbuilde rs,  even 1 hough i t  enta ils an aband
onment of  the plans o f  their O-';/ll naval eOll s t l'll ctors.  

I n  J 888  a tender f o r  t r w  const ruction of a c l' 1 l i�er, the 

design of which l1wy suhmi l t e(l ,  asked from the 

Thames I ron vVol'lu; aIltl S b iplmihling C(El:J :all Y ,  o f  

London. Tipon exami nation,  the contra ctors f011'111 

the design to be som ewhat peeullar,  and wel'C rel ll ct:l':t, 

to tender upon it .  Th e risk to build aC('or d i n g  to t" (] 
Ja panese design was great, but to ignore it, and to 

tender upon their own substituted d Es ign, wonl ll h,,'18 

appeared a severe sl ight upon tho J allilnm;e ns.val con

structor. After Gome consideration lIw contractor;l 
tend ered npon the submitted design, 1) \; 1. reserved the 
right to make any slight modificati ons i n  tile lll a;l � .  

should their tenlle1' be accepted. The dimensions  '\V U e'  
as fol lows : Length between llerpencl ir:ubrs,  :3 2 8  fcct ; 
breadth, 36 feet 6 inches ; depth o f  h o l d ,  Hl feet 1 (J 
inches ; draft of water, mean, 13 fec i 6 in ches ; elie;
placement, 2 , 1:13  tons ; 1 .  H.  P_, 6 ,000  [orced draft i'Ol' 
a speed of 19 knots. TIH� or(ier.  hOW8YCr, was e V811t-l
ally placed in Franee, ulll tb e ver,sE'l fonuci()red on hel' 

voyage out to JaVelp-. \\Ch Cll , Uwre l'orp, i h e  J:ljJane�3e 

governmen t  placed tlwir ('ont.racl P, for the " Fn.ij "  and 

" Shikishima"  some y ears l d er w i 1 h  Cli,; firm, they left 

the design entirely to the buil ders. 

Owing to the h i gh "tamiard of eflici cll(;y to which 

th e gasol ine motor ]lropelled boat h :Ul  been deve l o ped,  
its util ization for naval ll nrvoses has been ad vocated . 
In a reccnt issu e of the 8(, 11-: :\ '[' [10' 1 (: '[\ ,\1 1': 1 : 1(':, ,,  S l l' l 'Uc'  
::IIENT we published tlw rellort of a h�cl  nrc upon the 
subject (l elivered by ?Ill'. Thol'nYCI'of( ,  the w e I l--I, n(lW ll 

English naval constr u c t o r ,  i n  London.  Th e Il r, i  i il11 
Admiralty has now d e c i ci c cl to crepj n a el asll o f  motor 

torpedo loats upon the l ines expLlinwl i n  tlle l Cl't Ere_  

Each vessel is  to b e  1 3 0  f ee; /: i n 1 (;:I1';th, anrl wil l  110 
armed with a tl ee]{ tOl']l('(lo tulJe, that ean be tfJ. i 1l8d 

all round ,  so that 1 he weapon can b"  d ischargnrl in allY 
direction. The motors wil l  be p l a c e d  helow the wai er

line, and covered with a protect i \'e deck. TIle Ilu in 

advantage possessed by 1 h e  motor torpp(lo boat over 

the steam-pro pelled vessel i s  tll e absence of smoke ,ml] 
fun nels.  Th is  rend ers : t  more (1i1tieult of  detE�dion at  

night \ ime,  and also m ore effeetive for nse in an n i b,ci;  
under cover o f  darll:ness. If  the experiments w ith tjl i �, 
class of boat prove snecessful ,  the  employment of ,,;'l"�O
l ine motors in the torpc(io picket-boat s crtnied hy 

battleships is ' also to he develoV8(L Th(� A d m i ralty 

will in all  p robabil ity adopt the same ("pe of gawl i ne 

motor as that in llse  n pon t b e  Sllhm'll' incll ,  as t b i s  

nlotor llr! R 1 1 1 'Ove(1 11 i;!;h Iy p£l( � i f� n t . Thp l'(' 1 :� O TI 0,  :.',T('at 
objeeiion to t h e  ('m pl oyrrwnt of I1ds I ype o r  m otol',  

and that is  the higli l y  inflammable nature of the fpc). 

The penetration of th e  gasoline reservoir upon Uw boat 

by a shell would inevitably re�ult in a conflagration, 

and the d estruction of the boat. 



AEROPLANE EXPERIMENTS. 
:By MAJOR B. BADEN-POWEliL. 

I recently published a description of the apparatus 

which I have erected at the Crystal Palace for giving 
initial impulse to a man-carrying aeroplane in order 

to test the balance and steering arrangements. Since 

this account appeared many more experiments have 

been conducted, although we have learned what a vast 

amount of small details need alteration and adjust

ment before good results can be obtained. Repeated 

trials showed that the boat sliding down between the 

inclined rails did not nearly attain the speed which it 

should have accomplished according to theory, and it 

was only after many days that one cause of this was 

di scovered. Al though the gage of the track had been 
carefully tested on completion, and though the inside 

of the rails appeared to be perfectly straight, a subse

quent measurement of the gage, after the structure 

had been subjected to many days' alternate sunshine 
and rain,  proved that the wood had swollen and warped 

so that there was a slight contraction about half-way 

down. This was just sufficient to cause the boat, in its 

descent, to become sl ightly jammed between the rails, 

Ready to start. 

Gliding Along. 

but not sufficient to stop its way, so that to all appear
ances the apparatus SImply ran very slowly. This diffi

culty was, of course, soon overcome by planing away 

about % inch from the inside of the rails. Then 

various trials with different forms of lubrication for 

the runners showed difficulties with this method, and 

resulted in the application of small wheels to the sides 

of the boat in place of the oak runners. The track 

itself was also altered, as it was found that the "take 

off" at the lower end was rather too steeply inclined 

and d etracted from the speed. On June 8 the first 

trials were made with a man in the boat, and several 

fairly successful descents were made, both by Mr. 

J. T. C.  Moore Brabazon ( who has kindly given me 

most valuable assistance in these trial s )  and by my

self.  The size of the aeroplanes used on this occasion 

was insufficient to make a good glide, the total weight 
'
of 

the apparatus amounting to some 270 pounds, and the 

area of the aeroplanes ( each 12 feet by 5 feet 6 inches ) 

to only 1 3 2  square feet. It was considered desirable 

to try the apparatus with this small aeroplane, with 

the object of testing the strength of all parts, and in 

th is respect the results were most satisfactory. The 
boat, consisting of rough boards and battens screwed 

and nailed together, covered with canvas, stood a lot 

Scientific American 
of very rough usage, and scarcely suffered at all from 

its plunges into the water. The aeroplanes were of 

thin cambric, stretched on bamboos of about 112 
inches diameter at the butt ends. These were fixed 

to the boat, but otherwise not staye d  o r  trussed in 
any way ; and though they bent upward considerably 

during the descent through the air, proved to be amply 

stron g for the work. By constructing the wings on 

this principle, instead of so staying them as to be 

rigidly horizontal, an advantage was gained in that 

while on the track the ends were not caught by any 

side wind, yet, while supported in the air, a cons id

erable diedral angle was formed which gave the d e

sired transverse stability. On June 13 some larger 

aeroplanes were fitted. These were of hexagonal 

shape ( being, in fact, constructed of old man-lifting 

kites ) ,  and were each of 118 square feet area. The 

arrangement may be seen in the last photograph. The 

lower end of the track had now been altered by re

moving the end support so as to allow the ends to 

droop. This is shown in the two photographs of the 

apparatus in the air, the boards having sprung back 

into the horizontal position after having been d e-

MAJOR BADEN-POWELL'S AEROPLANE EXPERIMENTS. 

pressed by the weight of the boat. As the boat left 

the track, it  was canted forward so that it shot down· 

ward into the water too abruptly to make a good 

glide. There was, moreover, on this occasion a con

sid erable head wind, which often interfered to some 

extent with the apparatus attaining a good speed, but 

which was not found to be so serious as might be 

thought. The usual time of descent from the top 

of the track to the take-off was just 3 seconds, being 

sometimes extended to 3 12  seconds. On June 18  

further trials were made, after a number of minor 

improvements had been effected. The lower end of 

the track was now rigidly supported and set so as 

to be exactly horizontal. A triangular "beak" of 18 

square feet was spread in front of the same hexagonal 

aeroplanes, and some fairly successful glides were 

made, although, of course, the weight pe.!' area ( 1 .24 
pounds per square foot) was still very excessive when 

compared to the proportions which previous experi

menters with a eroplanes have applied. 

Now that the general arrangement and practical 
working of the apparatus has been well tested, it  will 

he possible to make more exact trials. It is proposed 

to fit on an upper aeroplane and other additions to 

make the total supporting surface up 1!0 some 430 
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square feet, and it then seems probable that we may 
be able to make some useful glides, full accounts of 

which I hope to send in for the next number.-Knowl

edge and Scientific News. 

... ' . . .. 
An Illlportant Invention In Textile M achinery. 

An invention has j ust been perfected that will, with

out doubt, attract the attention of the textile  manu

facturing world. It is a warp-twisting machine that 

fastens the ends of two warps by twisting the single 

threads together. It  is designed to do away with 

�he present method of twisting by hand, which is 

necessary in order to fasten the ends of the warp in 

the loom to those of the new warp without taking the 

former out of the shafts. 

The inventor is Mr. Gustav Hiller, of Zittau, a 

prominent manufacturer. The machine represents six 

years of patient labor, and has become an accomplished 

fact after repeated failures. I am informed by manu
facturers and experts thoroughly conversant witb. this 

branch of manufacturing industry that there is at 

present no such machine in use, or at least non o  that 

has proved entirely practical. The history of many 

The Aeroplane in Mid-AIr. 

Paddling Ashore After Descent. 

patents on machines designed to perform this work 

seems to be a history of failures. 

Both warps are put into the machine with cross rods 

so that they are directly opposite each other, and 

the ends are held together by a press, which is lifted 

by the machine, in order to slacken the warp, at the 

moment that the two threads which are about to be 

fastened together are taken into the twisting ap

paratus. The machine works automatically-takes a 

single thread from each warp, cuts them, and twists 

them firmly together. 

This machine is applicable to all classes of yarns, 

bo they cotton, wool, l inen, o r  silk. It  is able to twist 

about 2 ,500 ends in an hour, whereas a good hour's 

work for an expert twister is 800 to 1 ,000.  

Considering that the machine does the work of 

about three experienced twisters and can be operated 
by an inexperienced workman, the advantage of its 

llse is very perceptible, and it will no doubt quickly 

supersede the old method, especially where plain and 

dobby looms are largely used. 

• • • • • 
An olive tree containing 1,000 incandescent electric 

lights is a part of an olive oil display in the Agri
culture building at the World's Fair. 
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TRAINED ANIMALS AT THE WORLD'S 
FAIR. 

BY THE ST. LOUIS CORRESPONDENT OF THE 
SCI ENTIFIC AMERICAN. 

No great exposition l ik e  that now 

being held at St. Louis would be com· 

plete-not, at least, in its amusement 

features-without a display by the 

great animal trainer and specialist, 

Hagenbeck ; and his present exhibit. 

which forms one of the most notable 

features of the "Pike," is the largest 

and in many respects the most interest

ing of any that have been shown by 

him at any of the great expositions. 

It is not our purpose to give any com· 

prehensive description of this exhibit, 

but rather to point out the new features 

which lend it special interest. Most 

conspicuous of these is the large open

air panorama, in which a most success

ful attempt has been made to cage a 

motley assemblage of wild animals that 

are in their native state bitterly hostile 
to each other, in a common inclosure, 

and to reproduce in this inclosure a 

facsimile of the dens, lairs, mountain 

fastnesses, and gorges which the wild 

animal loves to frequent when roaming 

at large. At the time our front page 

photograph was taken, there were thir· 

teen of the animals within range of the 

camera, and it will be noticed that their 

positions and actions are perfectly 

natural. 'I'he group includes seven 

bears, four lions and cubs, and two fine 

specimens of the Great Dane. 

A decided novelty, which forms part 

of the mass of natural scenery above 

referred to, is a wild animal "shoot 

the chutes . "  There is something ex

tremely incongruous in the idea of this 
very modern and thoroughly human 

form of sport having any attraction for 

the beasts of the fiel d ;  but as a matter 

of fact several of Hagenbeck's collec-

" Roland," the Black-Maned Barbary Lion . 

Photographs copyrighted 1904 by Louislaua Purchase Exposltron. 
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Baby Elephants " Shooting the Chutes. " 
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tion have taken very kindly to the 

chutes, none more so than the ele

phants, and particularly the smaller 

baby elephants. The slide is  covered 

with longitudinal bars of iron, to give 

the necessary sliding facil ity, and it is 

more than comical to see th e elephants 

bravely mount to the top, plant them
selves on the slide and make the wild 

sweep into the deep pool of  water be

low. 

It is not surpr�Ging that this repro

duction of the mountain fastnesses and 

of wild beasts in their native haunts 

should possess great attraction for the 

various tribes of natives that are scat

tered throughout the St. Louis Exposi

tion ; and on various days, by the cour

tesy of the exhibitor, the inhabitants 

oj' the various tribal exhibitions have 

been invited within the Hagenbeck in

closure. None of the natives seem to 

enjoy this opportunity more than the 

Philippine tribes from the government 

exposition, and our photographer man

aged to get a good snap-shot showing 

a group of I gorrotes riding in an In

dian car drawn by a pair of sacred bulls 

of India. The fine physique of this 

p eople, which has been the subject of 

so much comment at the Fair, is shown 

in the figure of the native standing at 

the rear of the car. 

Several successful attempts at the 

production of hybrids have been made 

by Hagenbeck, one of the most notable 

of  which resultec1 in "Romulus" and 

"Remus," the  offspring of "Roland," a 

black-mane Bar bary lion, and " S arah ," 
a Royal Bengal tigress. These cubs, 

which are only four years old, arc mag

n ificent specimens ; they are al ready 

as large as their mother, and are much 

larger than the cub of the regular 

species. We show a picture of "Ro

land," the father, taken when he was 

The Trained Seal at Breakfast. 

19orrotes trom Philippines Riding Baby Elephants. Philippine Igorrotes Riding in an Indian Car Drawn by Sacred Zebra BulIock�. 

WITH THE TRAINED ANIMALS AT THE FAIR. 



on the stage of the amphitheater. The breeder of l ive 

stock is specially interested in the hybrid offspring of 

the horse and zebra. He has the valuable quality of 

being wholly immune to the bite of the dreaded tse

tse fly, and because of  his value in foreign service he 

is being introduced into the German army by the 

Emperor William. 

Another novelty of great interest is a baby elephant 

which is undoubtedly the smallest specimen that is 

known to exist .  This l ittle creature, which was born 

on May 10,  1904 ,  is remarkable for the fact that at 

the time of its birth it weighed only 87 pounds and 
stood only 27 inches in height. Its great value as an 
exhibition specimen is realized when the layman is 
told that it is customary for an elephant to foal a calf 

weighing from 170 to 200 pounds. When the ilttle 

fellow left Hamburg, Germany, he carried a life iI,

surance of $75 ,000 ,  and mother and baby were required 

to pay a firsfclass passage of $475 between Hamburg 

and New York. The l ittle fellow traveled in an in

geniously fashioned cradle, which was swung from a 

supporting bar, with the idea of preventing any rough 

knocks or bruising due to the motion of the ship. 

The cradle was padded with eiderdown on all sides, 

and within the cradle was constructed a separate dr· 

partment tor the Hindoo keepers, who relieved one 

another in keeping watch over the remarkable young

ster. 
Before closing our mention of this exhibit some

thing should be said of the collection of baby wild 

horses of Mongolia. These creatures are among the 

most shy and hard to get at of all wild animals, when 

in their native state ; but, by dint of patience, it has 

been found possibl e to tame some of them, and a num

ber are exhibited at the fair. 

• • • • • 

THE BEE AS AN ARTISAN. 

Nowadays, in agricultural, and even in horticultural 

competitions, bee-culture has generally a prominent 

place assigned to it, and rightly, too, since the im

portance of the valuable services that the bee is daily 
rendering is apt to be overlooked or underestimated. 

This insect, in fact, supplies us with two very valuable 

products-honey and wax ; while in agriculture, it con

tributes largely to the fecundation of flowers, and to 

such an extent, too, that at the present time, in 

America, almost every large farm has 

a number of hives. It adds to the 

profits of the intelligent hus bandman, 

with scarcely any expense, and re

quires of  him in return but a slight 
amount of care. Bee-cultural exhibitions 

are multiplying, and every farmer does 

his utmost to present thereat the finest 

products of this beneficent insect. 

One of the attractions to which b ee
culturists often have recourse consists 

in signs bearing their name or some 

device formed of honey comb. People 

stop and gaze at these and then go 

away wondering how the thing is  -done, 

and doubtless thinking that it is  by 

some process of molding l ike that em

ployed in the manufacture of pastry. 

A closer examination, however, will 

show the visitor that the obj ects are 

formed of cells of wax full of honey 

and closed by their natural operculum, 

as in the honey comb taken from the 

hive. 

Scientific American 
States, where, in 1876, a Mr. Root had a c�linder ma
chine constructed, and the use of the wax rapidly 

spread throughout the world. One of its advantages 

is  that the bee can be forced to construct according to 

plans laid out for it, and to form a comb with parallel 
sides that can be easily removed from the hive and 

emptied by means of centrifugal force apparatus called 

" extractors." A pure and limpid honey is thus ob

tained with astonishing rapidity, and that, too, with

out breaking the comb, which is put back into the 

hive to be again filled by the bees. The latter are 
thus enabled to employ the time that it would have 

taken to construct a new comb in the gathering of a 

Fragment of a Sheet of Goffered Wax of Actual Size. 

new crop of honey. This, of course, affords so much 
more profit to the bee-master. 

It therefore suffices to suspend the sheets of goffered 

wax in frames to have the bees hasten to utilize them 

in constructirig the lateral walls of the cells, provided 
the wax used in the manufacture is absolutely pure, 

since i f  it  is not, the insects will not use it, but will 
endeavor to cut it in p ieces and throw it out of the 

hive. It is this readiness of the bees to follow the 

plan laid out by the bee-master that is taken advant
age of by the latter to cause them to give their combs 

the most unexpected forms. I t  suffices for this to se

cure sheets of goffered wax at right angles to a board 

by means of glue or melted wax, aond afterward sur

round them with a mold in such a way as to leave 
just enough space for the bee to construct its cells 

and move about in. The most fitting width to give 

such space is indicated by that which is observed be

tween the combs in hives. The whole is placed upside 
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had been cut. The bees then uncovered the cells cor
responding to the exposed parts and emptied them of 
th eir honey, and after this the sheet of paper or metal 
forming a pattern was removed.  This is how bees, 

simple laborers for man, become artists in spite of 

themselves, and sometimes construct their comb in 

truly curious forms, such as rings, stars, flowers, fruit, 

etc., through the intermedium of complicated molds 

and the exercise of great patience. The laborious in

sects are, however, often so discouraged by the com

plications of the molds that they have to make many 

attempts before reaching the result desired.-Trans

lated from La Nature for the SCIENTIFIC AMERICAN_ 

• f . ..  
Chemical CODlposition of I g n c o u s  R ocks. 

The United States Geological Survey has published 

as Professional Paper No. 18  a discussion, novel in its 
form, of a complex subj ect, which is fully explained 

in the title : "Chemical composition of igneous rocks, 

expressed by means o f  d iagrams, with reference to 

rock classification on a quantitative chemico-mineral

ogical basis." The author is Prof. Joseph Paxson 
Id dings, of the University of Chicago. 

The materials, erupted from the depths of the earth, 
vary greatly in composition. Si l ica, alumina, iron, 

magnesia, lime, soda, and potash are present in con

siderable amounts in most eruptive rocks, and other 
substances often occur in notable quantities. The 

mineralogical composition and, through that, various 

other features of igneous rocks, depend in large de

r;ree upon the chemical composition of the fluid mag

mas of which they represent the solid forms. I t
' 

is, 

however, difficult, even for the specialist in this science, 
to readily perceive th e significance of the d ifferences 

in composition between two rocl:s when presented in 
the form of long chemical analyses ; hence petrograph

ers have for many years sought to express in the form 
of some diagram the principal facts of each analysis, 

so that they may at once appeal to the eye. Prof. 
I ddings describes the various kinds of diagrams that 

have been used, finally explaining the kind which 

seems to him the most useful .  These diagrams ex

press in very clear form the relations of all the lead
ing constituents of an analysis. Prof. I d d ings has 

also devised a plan for the comparison upon charts, 

of diagrams representing separate analyses, so that 

the full range of composition found for known igneous 
rocks is at once illustrated.  This pub

lication. presents these charts, which 

are printed in four colors and accomp

anied by descriptive text. 

This graphic representation brings 

out many facts concerning the composi

tion of the earth 's  magmas which are 

of much interest. The fact that there 
are no well-defined chemical groups of 

rocks, but rather a great continuous 

series with no natural dividing lines, is 

clearly illustrated. The author dis

cusses the relations exhibited by the 

charts, with particular reference to 

rock classification. 
The worj, is a valuable companion to 

the more extensive compilation of rock 

analyses, by Dr. H. S.  Washington, re

cently issued by the Survey as Profes·· 
sional Paper No. 1 4 .  Both present a 

mass of data which was used in con

structing the " Quantitative System for 

the Classification of I gneous Rocks," 
proposed in 1902  by Cross, Iddings, 

Pirsson, and Washington. The letters that compose the inscrip

tions we illustrate were, in fact, con

structed entirely by the bees, and by 
them alone filled with honey. I n  dOing 

this, however, they in nowise gave any 

proof of art or intelligence, but blindly 

obeyed the will of their master, who at 

the moment that it became incumbent 

upon them to construct cells in which 

to store their valuable product, caused 

them to give their constructions what

ever form pleased him. This he did 

through the use of "goffered wax ; "  that 

is to say, wax in thin sheets containing 

impressions having the form that is ex

hibited by the base of the cells in the 

comb of the bee. S uch wax is obtained 
MOLDS AND TOOLS FOR CAUSING BEES TO MAKE LETTERS IN HONEY COMB 

The Manchester Ship Canal ( Fin

ance ) Bill of 1904 ,  giving effect to the 

arrangements made between the Cor

poration of Manchester and the Canal 

Company, and to empower the Man

chester Ship Canal Company to raise 
additional capital, has been issued by 

the Private Bill-office. The corporation 
are to accept 3 1-5 instead of 4% per 

cent on their debentures, which are to 

be made irredeemable and incapable of 

transfer. The arrears of interest due 

to the corporation are to be extinguish

ed, the company giving, in respect of 

them, pre-preference shares for the 
by molding it in a goffer-iron or pass-
ing it between two cylinders, one presenting in de
pression and the other in relief the form of the base 
of the cells.  If the sheet is to be of limited dimen
sions, it is formed by dipping a water-cooled plate into 
a bath of molten wax. If it is  to be of large dimen
sions, it is  manufactured by a method that permits 
of giving it an indefinite length. Through goffered 
wax, modern bee-culture has been enabled to make 
very great progress. It was invented in 1857 ,  after 
persevering experiments, by John Merhing. a Bavarian 
bee-culturist. Peter Jacob, a Swiss, afterward im
proved the Merhing press, and. in 1865 ,  a Mr. Steele, of 
New Jerse:. imported goffered wax into the United 

WITH THE AID OF GOFFERED WAX. 

down ( that is to say, the board uppermost ) in a hive, 

and the bees soon install themselves in it. The upper 
part of our illustration shows a board provided with 

sheets of goffered wax, the mOld, and the mold filled 

by the bees with honey comb in the shape of the letter 

E. At the bottom of our illustration the letters, which 

have been obtained isolatedly, are shown fastened to 

a board by means of screws. In order to conceal the 

jOints between the letters, the boards are covered 

with cloth or velvet. The letters at the extreme bot

tom of the cut were hollowed out of a honey comb by 

bees. They were obtained by coverin.g the comb with 

a thin sheet of paper or metal out of whieh the letters 

amount which the corporation is ac:tu

ally out of pocket, apart from the provision which has 
been made for the sinking fund .  The company will  

also be empowered to raise $7 ,500 ,000  at once by mort

gage with priority over the existing debentures. 

Although steel containing about 5 per cent of man
ganese is so brittle that it can be pulverized under 
the hammer, yet an increase in th8 manganese content 
to about 13 per cent gives great ductil ity combined 
with great hardness-a remarkable com bination of 
qualities-on account of which manganese steel is  used 
for such purposes as rock-crushing machinery and 
mine (Jar wheels. 
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TRANSPORTATION OLD AND NEW. 
BY REV. R. E. CHAMBERS, CANTON, CHINA. 

The transformation that is slowly, very slowly, tak· 

ing place in the industrial condition of the Chinese 

is suggested in the strongly·contrasted methods of 

transportation illustrated in the accompanying group 

of pictures. From time immemorial the Chinese have 

depended upon draft animals and man-power for the 

haulage of passengers and freight, when the transpor

tation was to be done by land. For transportation by 

water they have been favored by the presence of navi· 

gable rivers, with which the country is abundantly 

supplied. I t  is to the vested interests of the river 

boatmen, indeed, that much of the opposition ' to the 

in troduction of steam railroads has been due. One 

of our illustrations is reproduced from a photograph 

that was taken about 3 0  miles north of Canton, and 

represents the transporting of goods on wheelbarrows, 

a method of transportation by which a large amount 
of freight is carried annually to China. The outfit 

is distinctly a family affair, the man wheeling the 

barrow, and the woman going ahead and helping by 

pulling on a rope attached to the front of the barrow. 

Modern Steel Cross Ties 

Scientific AlDerican 
service on the Manhattan elevated railways before the 
introduction of electric traction. These little engines, 

which, in spite of their lonE" service, were in excellent 

condition, have been scattered all over the world, and 

e i ght of them are now used for hauling passenger trains 

between Canton and Fatshan, a distance of twelve 

m iles. Twelve trains are run each way daily, and 

when it is remembered that Fatshan has a population 

of between one and a half million and two mill ion 

people, it  can be understood that the traffic is very 

heavy. 

• • • •  
Pro d u c t i o n  o f  Galalit h .  

Consul-General Hughes, o f  Coburg, furnishes the fol· 
lowing additional information regarding "galalith, or 

milk stone," on which subj ect the SCIENTIFIC AMERICA"," 

pu blished an article. 

Galalith is of about the same hardness as horn, but 

it is a l ittle more brittle. I n  order to bend it, i t  is 
necessary to place the material for about ten minutes 

in cold wate r ;  then it is put for five, ten, or even fifteen 

m i nutes-depending upon its thickness-into boiling 

water, or, better still, into mineral oil  at a tempera· 

99 
las, combs, cigar holders, various ornaments for ladies 
and gentlemen, etc. Quite recently galalith has also 

been employed in the manufacture of furniture ; on 
account of its beautiful shades, particularly marble 
colors, galalith is  used for framing the valuable and 
very delicate iridescent glass ; it  being also furnished 

in tubes, it  can be used in the manufacture of parlor 

or onyx lamps. 

The manufacture of galalith takes from two weeks 
to three months, depending on the required thickness ; 

at present it is rolled in plates of a thickness of 2 

millimeters ( 0.0 78 inch ) ,  and 5 0  centimeters ( 19 .68  

inches ) by 80  centimeters ( 3 1.2 inches ) in size ; staves 
of a thickness of 3 millimeters ( 0 .12 inch ) and more, 

and tubes are not rolled, but drawn. This is  done in 
the works at Wimpossing and Harburg on the Elbe. 

I n  the latter place a large factory for the production 

of galalith is in course of constrnction. 
- I . '  _ 

Remarkab l e  Hoisting. 

At the De Beers Mine in Kimberly, some very re
markable work has been done in the hoisting l ine ; 
establishing a wonderful record in the way of capacity 

Transportation by Wheelbarrows. Each Man Pushes � His Wife Pulis. 

A Primitive Chinese Method of Hauling Sugar Cane. A New York Elevated Railway Engine Now 

Used In China. 

An other illustration shows a cart of the kind used in 

hauling sugar cane from the fields to the factory. 

It will be noticed that the construction of til e cart, 

as of the barrow, is  of . the most pri mitive kind, the 

shafts of the cart being unhewn poles and the wheels 

apparently built up of planks of wood. 

Two of the photographs were taken on the Canton

Hankow Railway, a branch of which is now nearly 

completed from Canton to Sam Shui, a treaty port 

on the West River, 3 0  miles west of Canton. One 

of the views shows a pile of steel cross ties, of the 

kind which are used in the track from Canton to 

Fatshan. The flag which floats over the ties bears 

the name of the Chinese colonel of the soldiers that 

protect the railway from injury by the natives. A 

peddler of sugar cane was plying his trade just in 

front of c> t i es, but fled when he saw that his pic

ture was abo uc \0 De taken. His scanty wares may 

be noticed in the foreground. 

Perhaps the most interesting view of all,  at least 
to New Yorkers, will be that showing a locomotive 

!l.ttached to a train of cars ; for they will recognize 

the well-known outline of one of the three or four 

hundred engines which, for so many years, did good 

METHODS OF TRANSPORTATION IN CHINA. 

ture of from 8 0  deg. to 100 deg. C. After that the 
galalith can be bent easily, but this must be done 

gently and not by j erks. When heated, the finest 
i mpressions can be made on it. I t  is polished in the 

same way as horn-i. e. ,  after having carefully smooth· 
ed its surface with the help of sandpaper, it  is  polished 

b y  the appl ication of plenty of water, some oil , fine 

pumice stone, and gray tripoli. After this it  is dried 

by rubbing with a coarse cloth, and then with the 
help of a pad a l ittle green soap and Vienna chalk 

is rubbed on. The brilliant polish thus obtained is 

glassy and nicer and more durable than that of horn. 

Galalith is of about the same weight as celluloid ; it 

is l ighter than hard rubber of a poor quality, but slight

ly heavier than articles made of hard rubber. Un

like celluloid, it cannot be chipped with a knife ; but, 

the same as horn, it must be cut by means of a fine 

saw. 

Like tortoise shell ,  it can be soldered, and by means 

of a specially-prepared glue it can be fastened on 
celluloid, wood, tiles, and metal . A great variety of 
articles are manufactured out of this new material by 

the Vereinigte Gummiwaarenfabriken at Harburg and 

Vienna, as, for instance, handles for canes and umbrel· 

for hoisting from a single shaft. The hoisting engine 

consists of a pair of vertical, tandem, compound, con· 

densing engines, operating with 120 pounds of steam, 

hoisting from the 1 ,200-foot level, making a total lift 

of about 1 ,260  feet. Two automatic dumping skips, 5 
feet x 3 feet and 6 feet deep, are used, each weighing 

4,400 pounds and holding 9 ,600 pounds of rock. The 

skip is loaded at the bottom by tipplers worked from 

the chute by a hand lever, and the rapidity of handling 

is shown by the fact that as h igh as 92 skip trips have 

been made in 1 hour. On one occasion during a single 

shift of 11 hours and 4 3  minutes the weight of rock 

hoisted was 3 ,665  tons, o r  at the rate of 7 ,400 tons in 

24 hours. This record was broken by the same plant 

a year or two later by hoisting 5 ,300  tons in 12 hours, 

and on May 17, 1899 ,  9 ,261  loads of blue ground, equal 
to 7 ,400 tons of 2 ,000 pounds each, were hoisted 1 ,260  

feet by this  engine, working in two compartments, in 

2 4  hours. Of course this is not their regular every· 
day working, but special running to show what can be 

done. .The skips are loaded at the bottom so quickly 

that the engineer sometimes receives the signal to hoist 

before he has completely stopped the engine.-J. S .  
Lane in Mines and Minerals. 
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RECENTLY PATENTED INVENTIONS. 

Elect rical Dc viccs. 

GrAHn F O It I N C A N J)I<J SC I<J N 'l' I,A:l11'8.-

C. ,V.  EH:;g�J'\1A::-fN, J u l ian, Neb. rrllc object of 

the invention is to provide a new and i m p roved 

guard,  more especia l l y  de�igned for protecting 

the glass hulbs of incandescent l a m p s  and 

whicb i s  �1ll1 D l c  and tlnrublc in eOW:1tl'll c t i o n  

, a n d  a l'l'llllg;ed to perilli t  eonvenient a t tachment 

1 0  lile llU l b. 1}"he gnard i s  l'(�a d i l y  p l aced in 

posilion and i s  wholly supported from the bulb 

i t s e l f .  

or Gencral I ntere s t .  

I'A Jt(lT; I�'rl{Y l<'LOOlL-C. M. KlmHs, N e w  
A l bany, Jnd.  T i l e  a i m  at the inven t ion h ;  to 
pruvide a floor not l i a b l e  to warp 01' lweOlne 
d i sj o i n  led,  adallted to be q ll i c k l y  laid on an 
old o r  ll ew wood snbflool', and arrang(�d t o  
tw(' u r p  nai l ing of t11e b l o c k s  and securing otlwr 
expotied p a r t s  s o  that n o  n a i l s  o r  other fasten
ing d e v  k e s  will be exposed t o  vh�"v, and to 
a l low fin ish ing of the parts of t h e  floor a t  t h e  
shop, so t h a t  aftcr assemul ing an e ven and 
l e v e l  :-:m l'fa ce is prodll c p d  and n o  Jurther p l a n 
i n g ,  �Cl'a[J illg, :::;a n d-papering, p u ttyi ng, or 
va l' uishing is necessary. )11'. Krebs h a s  i n 
Vl'nted another p a r q u e t r y  floor t o  be com
pletely manufactured in the factol'�Y,  to leave 
a H  l i t t l e  \vorl{ a s  possible for the floor layer,  
and adapted t o  read i l y  bridge over e x i sting 
:-:-;ho1' t aln'li p t  inequu l i t i e s  ill a subfl o o r-sll rfa ce,  
and to conform t o  gen t l e  nndnla tiolls, if any, 
i ll the sub£10or,  and prevent undue \varp ing 
of t h e  floor and its parts from becoming dis· 
join t ed. 

J E WillL R Y -PItO 'l'Eel'O R. �A. LAN])AU, New 
Y o r k ,  X. l .  1\11', Landa u ' s  invention relates 
t o  protectors for je\v e l r y  and t h e  l i k e ,  being 
m o r e  particu l a r l y  a p p l icable t o  watches.  I t  
has for i t s  prin c i p a l  olJj('cts t h e  s o  securing 
of sueh a r t i c l e s  to the c l otlling of tile wearer 
that while they may be readi ly detached by 
!J i m  t hl'.\' cannot bpeolIw acci den t a l l y  dhiplaced 
nor easily snatched by thieves.  

S L E IO V E - I HtA P l<J U.-Kl''l'nJ L>J H S>JU, Kew 
York,  N .  Y.  'I'his invention h a s  for i t s  object 
t il (' ('onst ruction of a form w h i c h  sha l l  be 
Ul O l'p eificient and capable of easier handling 
and ll1 a n i v u l a tion than p r i o r  devices of t h i s  
character.  'rh e  f o r m  sha I I  l)e made of m a 
t e r i a l  w h i c h  w i l l  p c r m i t  an op en,vork c o n 
Htl'll e i i on ,  so that w h e n  tlle H lpevc i s  adjusted 
upon t h e  form it may he served from the in
tcrior,  t h c  open spaces a ffording a ('crss t o  the 
m a t e r i a l  for the p r o p e r  m a n i p u l a t i o n  of the 
m a t er i a l  and of the drapery o r  tri m m i ng. 

K N O C K D O W N  B O X , -,J. LliCAS, Charles·  
tOll ,  S.  C. I n  t h i s  patent t h e  invention re
l a te s  to i m provements i n  that class o r  pa ste
hoard boxes known a s  "knockdown" boxe s ; 
and the object is to p ]:(j{]uce a box of this 
e h u L'ac ti::' L' w h k h  i s  dl Pap t o  ID tlnufa e t u r e  and 
\vhen u p  i:::: s t ronger and morc durable than 
any nov" h.:n owll o r  u8ed. 'J'here are n o  [11'0-
.i (�eting cornel's  t o  cateh,  a s  i n  the ordinary 
fOl' 1ll of kllO('kdo\vn box. 

A � K L g-BHACg. -- H .  L E I1 C K ,  �ew Y o r k ,  � .  
Y.  T h e  i nvent ion l't' l u te s  t o  ankle-bracE'S 
H(la p t('(l to bp u p p l i c:d lo shoe� a n d  i n tPIHled 
t o  a � s i H t  c h i l d ren in k(,pping t h p i r  an k l c s  
s t r n i g h t  w h e n  lea ruing to w a l k  a n d  3 f Le 1' 
\Hu d  u n t i l t h e  H-n k l (' s  � H' q ! l i l'e t h e i r  sufficient 
stl'l'n g t h ,  a n d  may a l so be worn by any and a l l  
[H:.' l'�ons having weak 0 1'  i n j l l l't'<l ankles.  The 
IJ1 Ye n t ion ('(' sides in t h e  pec ll l i a l' a r l'ang(� men t 
of e O �l1 h in(' d  c u s h ioning ao(1 s t rengt ll Cn ing 
p ,, ,l s  wHh respc( 't  t o  the shoe "0 t h a t  t h e  
b l'�H'P llU1 .Y  b(' lI se�l 01'  not a t  ,vi I I  a n d  \y hcn 
l I St' d  i'O l'[llS a ll clasUc i n c l osll r e  for the an k l e .  

C (Hll ' Im 8 8 I O N - l N D I C A'l'0l{ F O R  CAL I 

P Ij; H � ,  - C, C. } i C C LAt:C;JlIt Y .  A t l a n t a ,  G a .  I n  
th i s  instance the p llI' pose i s  the p rovision o f  
H !"1('n l p  a ttachment for c a l i l Wl's and a pointer 
for the scale automatica l l y  eal'l'h�d across the 
seale a s  t h e  measurement i s  taken and auto
matiea l ly returned to zero when the calipers 
a l'e 1'pmoved from the object,  t h u s  enab l i n g  
a machinist, fol' e x a m p l e ,  t o  determ ine by 
si gll t w h en two 01' more objects a r e  a l ik e. 

N O N - H E F I L L A B L K  B O'l"l'L E .-G .  G .  R o s s ,  

8 e a l t l e ,  W a s h .  I n  t h i s  patent t h e  inventor 
1\1 1'. HORH has f,,)[' his object the p rovision of 
c p li a i n  n o v e l  deta i l s  of const ru(' t ion 1' 0 1'  bot
t h� R  ll sed to p n t  LI P 101' sale certain quantities 
of a v('ndable I i q u id--sueh, for exampl<�,  as 
a p op n l a r  brand of 'v ll i �key, brandy, wine,  o r  
t h e  I i k e�--whieh w i ll  p revent the refl l l ing in 
part or en l i rely of the bottle  w hen emptied,  
a n d  t h u s  effectively prevent a d u l tcI'ation of 
the l iq u i d  o r  substi tution of an infe r i o r  kind 
for that origin a l l y  h e l d i n  the bott le.  

1'RA P,-A. ZlCImm, New York, N .  Y .  Th is 
i nvention sC'('ks io O V {� l'c () m e  a di sadvan tage 
in the lI s tl a l  S-trap nsC'd in p l u ml)ing and the 
like,  and in carrying i t  01lt the inventor p r o 
\'id(�s a trap with a cross connect ion runn ing 
ill  i t s  UPVE'r v e n d  a t  a point a b o v e  the water
line i n  th(:\ t l'ap.  t11 1 ::':: conneeti on forming, ,vith 
t h e  lIpper lwnel,  a el i vided p a  Rsage from the 
lower lwnd, a n d  thereby prevpnting t h a t  suc
tion of the wat<'[' in the lower ben d which 
will  result in siphoning o u t  the s a i d  water.  

B L l i'i D-LOCK.-R. H, A � In[O]{]D ,  .Jefferson 
C i t�·, Ten n .  I n  t h i s  patcnt thE' i llYf'ntion re
l a tes to novel and piIective means for sC'curing 
b l inds a t  d o s e d  position a n d  wllPI'eby they a r e  
render(�d m o r e  S(2lellre ag}linst b e i n g  opened on 
the outside. B e fore the very pffieient securing 
mean s employed c o u l d  be unfastened from the 
outside o f  the b linds, i t  wou l d  I'('nder neces· 
sal']" much cuttiug away of the b l i n d  by an in
truder. 

Scientific American 
GAUI� AND MAltKE R  F O R  GARMgNTS,

A. It. \YA.!l'lGRMAN, New York,  N. Y. T'hc pur

pose of
' 

the invention i s  the provision of a 

m a r king device and gage for garments adapted 

to expediti ously and accurately m a r k  any gar

ment which i s  to be taken u p  0 1'  s llO rtened, tbe 

device being espec i a l l y  adapted for shorteuing 

or e vening the bottom portions of skirts, coats, 

c l oaks,  o r  dresses of all kinds and sizes, where· 

by when a hem i s  t o  be made a t  t h e  bottom 

of the garment o r  the garment is to be short
ened the marking will be an even distance 
from t he floor a l l  around t h e  garment. 

PROC E S S  O F  MAK I N G  SULFUmC A C I D .  

� A .  L. S'l'IN\'ILLl!J, 1 0  Hue C h i m onniel',  Paris,  
France. 1\11'. 8tinvi l l e ' s  obj('ct i s  t o  sec ure the 
same resul  ts a s  those obtained by the Lun ge 
tower- that is t o  say, the increase of the quan· 
tity of acid manufactured i n  a . given systC'm 
uf lead chambers, while d i m in i shing conside r 
a b l y  a t  t h e  same t i m e  t h e  quantity of water
yapor injected for ilw reactions and doing a way 
en t i rely w i th o r  rQducing to a minimum the 
inc(m venienn�s offer cd uy the towers. 

RULl<J -GAGE.-II. ;U C KIO C ll:>!lIO, North Seat· 
tle, Wash.  The invention relates t o  i mprove· 
mentS i n  gages o r  temp lets  to be used in con
nedion with a pocket- r u l e  o r  the l ike i n  mal'k� 
ing Ihws parall(-'l  with t h e  edge of boards ; and 
the object is t o  p l'ovide a deviee i n  which a 
ller son may place h i s  finger w h i l e  m oving the 
l' u l e  a l ong the board and p revent t h e  finger 
contacting either at the side o r  end with the 
rough edge o f  t h e  board, t h u s  protecting thE 
finger from splinters.  

Heating and L ighting. 

GAS-EUlDIR H.-\\'. C. OmmwALDI£H, New 
York, N. Y. Th e p r i m e  ohj ect of the i m p rove
ment i s  t o  p rovide a burner adaptable partIcn
l a r l y  t o  i n c a ndescpnt mantles,  and in \v h i e h  
the m i x t u re of a i r  w i t h  the gas t o  produce a 
B unsen fl a m e  \v i l l be uniform and a u t omatic
a l l y  regu lated,  according to the pressure of the 
gas, and a lso a b u rner in whkh there wil l  be 
n o  danger of back-flashing of t h e  flame o r  of 
interference w i th the flame by c ll rrents of a i l'. 

Hydraulics.  

SAFE'l'Y C O:\, THO L L I ;\i G - G I� A lt  F O R  

F L U I ]) - l' R E 8 8 C U l<J  I·J:\' G I N l<J S.-K Cuow>J, 

B i re h h o l lll , Bushey ',"ood, To t l e y  Rise,  Shef
field, 11�ngland. )11'.  Crowe's invention relates 
t o  apparatu s for a u tomati c a l l y  c l osing a stop
v a l ve s i t uated o n  the p ressure-pipe leading to 
the engine when the engine a t t a in s o r  exce l s  
a certain speed, a n d  b a s  f o r  i t s  object t h e  pre· 
v('uUon of breakdown s eonseq ll e n t  o n  accidental 
de rangemen t or failure of the ordinary govern
ing o r  contro l ling gear, 01' ( i n ease of an en
gine hand contro l l e d )  in con seqnence of negl i 
gence o r  i n advertence of t h e  engine-dri ver. 

lII a c h i n e s  and JU e e il a nical Devices. 

A l'l'A HATlT 8 O I' E ItATED TIY A l'F.RFOR
ATED B A ;\; ])  F O IL C A 8 T I � G  8 1'AC E B . - M . 
'\'10-1 ULL'l", 

France. 
7 4  H u e  (k 

I n  this patent 
I a  V i c t o i r p ,  Pa ris,  

t h e  invention re-
l a  tes to i m p rovcmen t s  in m a c hines fol' east
ing and composing m o vable type of the kind 
described in the l<Jngl i s h  Patent N o .  18,542. 
1\11'. 'Yeh r l in ' s  invention h a s  fot' i t H object t o  
s i m p l ify the d e v i c e  for the m aking of spaces 
to j u stify a u tomatically the l ines.  

A C TOMA'l' I C  CLU'l'CII l<'OH TY l'l<J CAST
I l'\ G  A N D  C O M P0 8 D I G  MA C I-I l N E 8.-l\1. 
'YI£ H HLIX, 74 H u e  de 1:1  V i e t o i t'<=',  Pa r i s ,  
1" l'Hnce. Practice has brought to l i g' h t  a de
fect i n  the machines describre d in the l'eng l i s h  
Patent No.  1 8 , G 42-viz" tllat i t  i s  a l ways 
Il('('PssaI'y t o  be on the lookout when the last 
line of t h e  registering-band i s  app roaching and 
t o  stop the machine a t  the proper time just 
u ner t h e  casting of the l u s t  c h a racter t o  
p revent the machine,  and partic u l a r l y  the p i s
ton, from running idh�.  Thr p resen t i uven
tion r (' l ates to a n  a rrangem e n t  w h o r('by the 
c a sting-ma chine will be bronght a u t o m a t i c a l l y  
to a stop a f t e r  removal  of t h e  last  l ine Of 
composilion,  which will  a l l ow t h e  attendant 
not t o  busy h i m s e l f  a t  all about the approach 
of the last l ine.  

'l'YPE CAS'l'I N G  A.'II lJ C O l\l PO S I N G  MA

C H I N K-M. "'E llULI:>! . 74 Hue de l a  Vktoire, 
Pa r i s ,  France. In movable-type casting rna
chin��s 'opel'ated by means of register-bands, in 
the course of a certain operation i t  bas not 
been p ossible  t o  p roduce at the same time as 
th e usual printing-type a second sort of writ· 
ing, c a l l e d  "distinguishing" p r inting-type, 
whe rehy a varied composition m ight be m ade. 
'1'h i s  i n ven t ion relates to a device whereby 
without increasing the number of perforations 
( comhinations of perforation s )  of the regis
t e ring-band o r  the n u m ber o f  dies,  and conse
quently thl' number of brackets supporting 
the same, i t  hecomes po�sible  to compose be· 
sides the u s u a l  printing-type a second sort 
of print ing-type c a l le d  " d i s linguishing'·  p.rint·  
iug-type. 

O R E - C ON C E NTRA'l'OH.-S. BE>Jl{, Butte, 
:\l ont. l\l r.  Beer's  invention relates to i m ·  
provements in m i l l s  for sep a rating the v a l u e s  
f r o m  gold o r  o t h e r  ores,  an objeet b e i n g  t o  
p rovide a d e v i c e  of t h i s  c h a r a c t e r  t h a t  may 
be b u i l t  to s e t  up a t  a eomparatively s m a l l  
c o s t ,  tha t may be e a s i l y  oper a t e d  b y  water
power,  and i n  which there will  be but littl e  
w e H r  and tf'ar.  

LB:lIOl'\-SQUT'JFJZE R.-W. H. GUEGOHY, Val
lejo, CaL This i m provement relates to a 
device provided with a magazine or storage-

bin in whkh l e m ons,  l i m e s ,  and other l i k e  
fruit m ay be stored and with mechanism be
low this bin for cutting and squeez�ng the 
fru it, so tbat by the operation of this mechan· 
ism tile fruits may be successively c u t  a n d  
squeezed. I t  is  especia l l y  intended for nse 
a t  bars o r  p laces in f u l l  view of the customer. 

FRU I T- 8 0 HTER.-.T. B .  CHUM, Homeland, 
lela.  Tn this  instance the inven t i on relates to 
i m p rovem ents in machines for sorting oranges, 
app les,  and s i m i l a r  fruit,  an object being to 
provide a machine for this jllll'pose of s i m p l e  
const ruction,  and by means o f  \vhich the fruit 
may be rapidly sorted a n d  the various sizes 
discharged i n  different p i l e s  o r  recep tacles.  

C O TT ON-CLl<JAN I :\' G :\IAC H I N K - - E .  .T,  
GARDNElH, Shawnee, O k l a h o m a  rl'Q r.  I n  c ll r r y 
ing o u t  this inven tion, 1\1 [' .  Gardner h a s  par
ticularly in conte m p l a t i on the correlation and 
a rrangement of certain e l e m en t s  hy w h i c h  a l l  
d i r t ,  l(�avf's,  a n d  h a r d  substances w i l l  be sep a
rated from the cotton and the l a tter i n  

'
a clean 

o r  renovated state will  be d e l i vered to a c h u t e ,  
f ['om w h e n c e  i t  i s  conducted t o  a p roper re·' 
ceptacle or pe int. 

NO'�E ,-Copies o f  any of these patents w i l l  
b e  fu rnished b y  M u n n  & C o .  fo r t e n  cen t s  each . 
Please state the name of the patentee, t i t l e  ot 
the inven tion, and date of the paper. 

Busin�ss and P¢rsonal Wants. 
HEAD THIS COLUMN CARIiCFULLY.-You 

will find inquiries for certain classes of articles 
numbered i n  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 the informati on. i II. every (�ase it i !l!i  neces
sary to give the n Ulllber o f'  the inquiry . 

lII U N N  &: (:0. 

Mar1ne Iron W orks. UhlCaa'o Catalogue free. 

I n q u i r y  No. 58� 9 .- lfor machine8 for making 
pearl buttons. 

AUTOS.-Duryea Power Co, Iteadina. Pa. 

rnquiry Nq.  :J830.-}1'or a m achi n e  for makillg 
mica lamp ch i mney s . 

}'or mining engines. J. S. Mundy. Newark, N. J. 
I n q uiry No. 5 � 3 1 .-For manu facturers of safety 

pins. also for macbine8 for making the �;alUe. 

0 1  U. 8." Metal Polish.  Indiana.po lis. Samples free. 

] n q u i ry No. :i � 3 '..! . -For a m achi ne for extract ing 
t h e  fiber from the m eat. 

Perforated Metals, Harrington & King P erforating 

Co., Chicago. 
I n q uiry No.  a8 33 .-For a hand machine for twist 

ing wire for fenCIng. 
FOR SALE.-Patents on collapsible u m brQUa. Box 

1125. Omaha, NOb. 

I n q ui r y  No • .;,) S!14 . - Fot" an adverti�tng device b v  
w h ich two end less cll aills jJ a v c  attached between 1 hem 
s h eets of printed m atter which are carri p d  llrOl1 n d  and 
caused to drop at interv als b y  a pawl and ratch et. 

Handle & Spoke Mch y. O ber Mfg Co., 10 Bell St . .  
Chagrin Falls, o. 

I n q uiry No. 5 8 3 � . -For manufacturers of san d 
blast machines. 

• If it is a paper tube we can supply it. Textile Tube 

Com pany. Fall Riv er, M ass. 

I n q uiry N o. ';) � 3 6 . - For m akers of Rmal l water 
motors with s u ffi cie nt power to r u n a 20-watt dy namo. 

Sawmill machinery and outfits m anufactured by the 
Lane M fg. Co . .  Box 13, Montpelier. Vt. 

Illquiry l'I o. ;' 8 3 '1 . -For makers of incub ators . 

The celebrated " Horns oy ·Akroyd " Pat ent Safety Oil  
Engine is built b y  th e D-d L a  Vergne :Machine Com pan y ,  

Foot of East 13Sth Street, New York. 

Inquiry No • .58:JS .�For a retail dpaler in fan cy 
woods (foreign and domestic) prepared for t b e  scr u l l  
sawyer. 

Patented inventions of brass. bronze,  comp � 8ition or 
aluminum construction p l aced on m arket. \Vrite to 
American Brass Foundry Co., H y-d e  Park, M'U;8. 

I n q uiry No. 5 � 3 9 . - .F'or manufact urers of spring 
motors. 

Sheet metal. any kind. cut. form ed any s hape. Die 

making. wire iormiEg, e m bo�s i n g ,  l ettertng'. stamping , 

punching, Metal Stam ping Co, . Niagara l!�alls. N. Y .  
I n q u i r y  No.  fj�40.- For manufacturers of revol v· 

l ng hand fans . 
Manufacturers of patent articles. dies. m etal stamp. 

ing. screw machine work. h ardware specialties. machin� 
ery and toois. Q uudriga Manufacturing Com pany, 18 
South Canal Street. Chicago. 

I n q u i ry N o" a �4- 1 .�lfor addresses of tin plate 
m il l s, also m aKers of tIllner.s ' tools and m aciJ illery. 

An Expert Mechanic on scientific instrumen ts.  etc., 
w h o  has a laboratory fitted u p  for accurate wori;;,  

wishes t o  meet a party ell gaged i n  scientitic cxperi· "  
ments,  m echanical or electrical . Absolute privacy, 
H igh est references. E lectrical. 828 K en t  Ave., B'klyIt 

I n q n iry N o  • .5 Sil'.!.-- l'�or m anufacturers of wood 
wool, and quotatlOn s Ull t h e  same. 

I n q u i ry No.  5 � 4 3 . - For t b e  address of the de
signer or m aker of any fil l ing o r  paC K in g  machine Jor 
packmg absorbent m aterial in <1 paper napkin, and in 
clOSing in a r ub ber band. 

I n q uiry ]\"0. a�44 .-For makers of san d  blasting 
macbmes, i"or suud. blasting glass lor signs. 

I n q u iry No. 5 S 4 3 . -For a motorcycle h aving a 
1� or 2 h. p. engine. 

I n q uiry No. a 846.�F'or manufacturers or dealer� 
in llJica. 

I n q u i r y  N o. 5�4".-For a coating machine such 
as used for p h otograp hic papers. 

I n q u iry 1'\'0. 5S4S.-,"V a n t e <1. inform ation COll� 
cerning t h e  makin� of wood n l co h n l .  acetate of lime, 
etc . ,  i n  connection witb ch J.rcoal prOduction. 

I n qu i r y  No. :;S49.-li'or maker o f  alum inum and 
si lver soda-water counter 8uppl ies. 

I n q u h"y N o .  a �50.-For m anu facturers of gilson
ite ano. elaterite allti�corro8ion paiuts. 

In q u i ry No. a � !) 1 . - For parties engaged i n  enam
eling such as used In tin cans, button8 , etc. 

l n q ui r y  N o .  t) S 5 2 . - For makerss of accessorie8 
for an u m brella factory. suell as handles frames. etc. 

I n q uiry N o. 5 � 5 3 . -B'or malmrs o f  centrifugal 
pumps. 

I n q uiry No. ,5S.;')4.-For makers of gasoline en
gines. patterns and foundry Inouldings. 

I n q uiry N 04 5 8 5 5i .-For makers of P Q r t a b  I e 
houses or cottagerS.� __ 
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HIN'l'S TO CORRlcSPO !-! !JJ:JKTS. 
Names and Address must aecompall y  a l l  lL'ttcrs or 

no tl U('ntioll will be paid UH'1'l'to. 'Phis i s  for 
our informatioll alld not for publication. 

References to former a r t i cles o r  allS\\'Crs should give 
date of paper anti page or llumlH�r of question . 

Inquiries not ans,veren in r(1aSOll H  h I e  timc should b e  
reneated ; C01'l'PSpOlHlc�llts will lwar ill miuu that 
some answers require Hot a little rf':;H�arch, :.!,nd, 
though we endf'aVor to r('ply to ull either by 
lettcr or in tLis departrneJlt, each must take 
h i s  turn . 

Buyers wishing to pnrchase any article not adver
tisC'u i n  our C'olumns 'vill b(> fU l'nisited with 
addresses o f  houses manufacturing o r  carry illg 
the samc. 

Special Written Information on matters of personal 
rathpl' than general interest ('aUBot be expected 
,vithout l'pmunel'ation. 

Scientific Americ?n Supplements l"efern·d to may be 
had a t  the office. l'riec 1 0  ce;lls each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for pxaminatioll should be dis tinctly 
marked o r  labe]ul.  

( 9 4 3 8 ) W. H. B. as]{s : I s  there any 
Illpthod of p reventing a l'efip c i ion in show w in
do\ys w h i c h  h a ve a dark yak !Jaddllg" and a r c  
roofe<1 over w i t ll w o o d  ': A t  I) l'('8ent,  a IH'] 'SOIl 
looking i n  the w i ndo\ys wil l  Bee a d i nl reflec tion 
o r  h i m s e l f  besides t h e  goods, so that Lhey a 1'e 
not disvlnyed to a d vantage. A. A vane of 
glass i n  a show winuo\v \y i 1 1  refl ect u n  i m age 
of a ver �()n standing i n  fron t of the window 
WlH'll the o u t s i de or the wind(HV is lighter than 
tile inside. It cannot be avoi ded except by 
m a k ing the i n t e r i o r  l ighter than the exterior. 

( 94 3 9 ) W. M. H. says : In "Experi
mental Sdencl'," Vol . 1 . ,  page 407, t h e  formula 
lor VI'. Gassn e r ' s  dl'Y b a  tl�ry m e n tion ::.:: u lnong 
otbt�l' ingredien t s, p la& tcJ', :.1 p :t r b l  by wcight. 
Would you k i n d l ,Y  t e l l  m e  thro ugh y o u r  v a l u
able  paper wha t p l aster is mean t ·, I hardly 
think i t  ( 'an be p l1u; t C l' of I'aris that i H  meant .  
A l s o  what covpring i s  u sed on this cell ,  to seal 
tlw con tell t s  from t h e  a etion of the a i l'  'c A. 

When plaster is  "ailed for in tile form u l a  fOl" 
dry cells,  p l a s (-e1' of P a r i s  i s  meant.  rl'he 
cement over the top 0 [ t he c e l l  may be any 
l' osin, wax, 01' p i h�h \v ll i c l1 w i l l  beeo m e  hard. 

( 9440 ) W. S.  S .  asks : 1 .  Are the neu
U'a1izing brushes Oll a vV i m sh u t' s t  in fluence m a 
clline u s e d  t o  sIa l' t  the generation of e l e c t r i c i ty 
in the maehine by fric tion of lhe brw- l h e s  on 
t h e  sectors a s  they p a s H  by hrllshes ' {  ] r not, 
w h a t  s t a l'ts the uction oj' m u e h ine to g<:'tl P ra t o  
f:'lf'ctl' icity 't A .  rrlw origin o f  tllt:� (' il a r g e  of 
the 'V h n s h u r s t  machine i s  not w e l l  nndt'l'stood.  
'VriLcl's of tex t-hooks n s u a l l y  IlPgin Ow ex
ll ianati oll by a s s u m i n g  one of the sectors to 
h ave a Slight c h a rge o f  e l ectricity.  A f t ,, !, 
that,  "the C O Li l'se i s  simple.  B o w  this initial  
eharge ol'igill a t e s  they d o  n o t  B t ate,  fijinee 1' 1'oh
a b l y  thl'Y do n o t  klJo\v.  'rbe only a l l u s j o n  we 
have seen t o  t h e  m a t  t e l' is in Ganot's " _l.)hy_ 
sics" : " ' TIl(' i n i t i a  I ehu l'ge i s  p r obably o b "  
ta ilwd from t he d p c t !' id t-;y of ihe a i r ,  01' from 
the frictional  l'P S i S UUH'P n gairu.; t i t . "  I t  way 
l)e so.  �.  ''" li a  t l e n g t h  of spark would t h e  
ahoye lll a e h i n e  give' ,  i f  i t  h a d  lwo 1 G-inch re
v o l ving glass lJ i a tt-'s,  with the lI Hwt l  ll u m bl'l' of 
s('ctor8 on ':  A .  Tl w lpngth oj' spark i s  l i m i ted 
by the 'distance b e t w e e n  t il "  b a l l s  o n  t h e  ends 
o f  t lw c o l l e c ting tombs.  I f  a Ill�H'b i n e  has thE 
d i s c li a rging bal l s  fal' t lH' l' a p a l' t  t h a n  t h i s  dis ·  
lallC(', the s p a rk w i ll j n m p  between these !Ja I l s  
H n d  t h e  a x l e  u p o n  w l1 1 (' l1  t h e  p latcs t u rn.  The 
spurk }pngth iH ll S W-l l l y ('onsidera b l y  Ips::.:: t h a n  
t h i R  dhitan('e. n .  ]l ow w O l l l d  gold l (� a f  d o  t � .  
m a k e  t h e  S{'ei o r s  o f ,  i n s L ead of t i nfoi l ': A ,  
G o l d  I Q a f  \yon l d  ans\\' c l' t h e  IHl rpose of SE'ctorfi  
for a \V i m s h u l' H t  m n e i1ine,  t h o ugh i t  i s  not 
vpry tough , and w o u l fl 800n \:yeal' t h r o u gh by 
L h e  friction o f  t h e  brll s h e s .  4 .  1 8  tlH'l'e (l Il Y  
(li ffcrpnce in q u u l i  ty l)('tween a G-inch Hpal'k 
gen c l'atf'd by an i n d uc tion c o i l  and one 01' Hame 
size made by the W i m shul'st machine ' !  A. 
rrlw l'e is a gr0at d i ffe rence between sparks pro
duced by d i ft'e1'0nt sources of e lectrieity. A 
fine thin spark and a fat thiel, one a l'f� very 
u u l ike in their effects.  One eall,  w i t h o u t  auy 
iTH'ollYl-'niC'nee,  I'Pce ivc the spark of a n  i nlil' e
lion mach inC',  l)lI t not o f  an indnc t i on e( d.  
Th E' J'(�  i �  m u c h  lll ore enel'gy i n  the dise h a  "'g(� ,)f 
the ('oi L  

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 26, 1 904 
A N D  E A C H  B E  A R I N  G T H A T  D A T E  
l See note at end of list  about eo pies o f  these pat ents 
-------.----�---- . _- - - -

....\..eid,  Hl1')ll l'n tuN ful' makillg Ru1fllrk, UPg"C kr & Heiuz . . . . . . . . . . . . . . . . . . . . . . . . . 7Gi, .s:�4 
.-I.tlrl i ng m :t ('h ill (' , m. !fitch . . . . . . . . . . . . . . . .  7!16, H2 
Aerator, erp<lUl o r  m i lk , G. 'V.  Kenl1P(l.v . .  763 , 778 
Air brakp system, "\V. Vfilliaill s . . . . • . . . .  7(16,088 
A i r  eompn'Rsor, J.  S.  Heniot . , . ,  . . . • . • . .  76G,B23 
Air ('UlTPllt govPI'nOl', S.  P. Smith . . . . . . .  765, 7B6 
Air ship, J. Berry, reissue . . . . . . . . . . . .  , .  1 2 , 250 
Alarm for pneumatic fpeders, '1\ J .  Arnault 765, 65? 
Alloy and its manufacture. R. B. \\'hea tley 766, 085 Awmunition hOist, J. F. Metten . . . . . . . . . .  765,67� 



.AUGUST 6, 190�. Scientific American. 
Foot and I 

Anchor, W. D .  Carson . . . . . . . . . . . . . . . . . . . 766, 100 
Animal trap, If. H . C rago • • . • • • • • • • • • • • • •  765,818 
Anllulus, 1 .. . N. D. \V illiams • • . • • • • • • • • • •  766, 1.2.5 
Appard bangPl', C. Naston • • • • • . . • • • • • • •  766, 026 All.5�:�bc La'fhes Axle, \Vag-oll, 0.  J a c k s o n  • • • • • . . . . . . . • • • • • .  765, 840 

Feed Baby walker 01' lIt' rawlJUIator, R. K. Blake 76::;,875 
Balance l'seapernent, II . Reddohl • . . . . . . • •  765, 678 
Bale tie, C. Kitchin . . . . • • . . . . . . . • . • . . . .  760, 045 
Ballot box, L .  D .  'Voodl'uff • • . . . . . . . . . . . • • 765, 803 

Veeder 
Counters 
t o  regIster reciprocating 
nlovenlents or revoln 
hons. Cut full size. 

Booklet Free 

V E E n E R  lU F G. CO . 
Hartford. Conn . 

Cyclumeters. Odometers. 
T(f,chorneters. CC)'lmtc-fs 
an,d ]l"ine Castrin(J8. 

Bandage l'f'st, W. So. IIublmrd . ... . . . . . . . . .  765,733 
Barl'd h l�ad, V. T .  �\v('eney . . . . . . . . . . • • .  765, G88 
Ba�ket m a k Ing m achine, R'. Hortoll . . . . . • 765,839 
Bath o r  basiu \vaste app.uatus, 'V .  H u n t-

ing, J r .  . . . . . . . . . . . . . . .  ' "  . . . . . . . . . .  , 765, 697 
Ba illS, preparing a composition for sul-

fill', \Y. Matzl\:a • • . . . . . . . . . . . . • . • • . • • 0 766,154 
HattL·ry. See Secondary battery. 
Hearillg, shaft, F .  Ray • . . . . . . •  0 • •  0 • • • • • • 765,936 
Bed, lounge, crib, etc., combination, J.  

Schvvartzman . . . . .  . . . . . • . . . .  0 • • • • • • •  765,712 
Beet topping machine, I ... . L. Wilson • • • • • •  766,127 
Belt, G .  A. Cutter . . . . . . . . . . . . . . . . . . . . . . .  765,819 
Belt brushing apparatus, conveyor, C. K. 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,013 
Blocking and cultivating machine, T. Mc-

]]\Villg . • • • . . . . . . • . . . •  0 • • • • • • • • • • • • • • •  76G, 900 
Boiler furnace, steam, G. Kimball • • • • • • • 765,977 
Boiler tUDe cleaner, II. C.  Ryding • • • • • • • •  765, 680 
Bolting o r  sifting m achine, A .  Klein • • • • •  76G, 668 
Hoot or shoe, \Vo Croner 0 • • • • • • • • • • • • • • •  766, 1 01 
Boring and reaming tool, B. Brownstein . •  765,877 
Hottle filling machine, J:i}.  H .  K reider . 0 • • •  766,046 
Bottle, non-refillable, Puffert & Eckhoff . • .  765,790 
Bottle, non-refillable, J .  Whitelaw • • • • • . • .  766,008 
Bottl(� packing d(�viC'e, J .  '1'. C raw • • • • • • • • 766, 139 
Bottle stopper,  '1'. J. Lamping • • . • • • • • • • •  765,780 
Bottle stopper, D .  \V .  Divine • • . • . • • . • • • .  766,023 
Bottle stoppering machines, feeder connect-

ing collar rnechauism for, ,H'. Q.  vVood-
laud . . . . . . . . . . • . . . . . . . . . . . • . • . . . • • • . •  766,090 

Bottles, jars, etc. , stoppering, F .  W. 
l\largetts • . . • • . . . . • • . . . • . . . • • . • • • • • . .  , 765,745 

Brakp, .I!\ A. Rundle . . • . . . • • .  
' 

. . . . . . . • • • •  766,117 
B r i c k  making m a c h i n e ,  E .  R. Sutcliffe . 0 .  766, 074 
Briek m a k ing m achine mold, E. Ro But-

elitre ' " . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  765,907 
Briqueting machine, J. J . Jones . . . . • . . . . .  765,842 
Broom, Tuttle & Horn . . . . . . . . . . . . . . . . . . .  765, 944 
Buckle, J .  C. Rm;;e n k l'anz • . . • • . . . . . . . . . • .  765,938 
nuckle locking d('vicE', J. II . Spaulding . . . .  765,798 
Bundle cal'l'h'r and shoeker, O .  Schneider . . 765, 682 
Burial case, P. D. Skahcn . . . . • . . . . . . . . . .  766, 000 
nurner, A .  McLeod 0 • • • • • • • • • • • • • • • •  0 • • • • •  76G,D85 

TAKE T H E  N I C K E L  l' (. A T E  It O A D  F O R  
ButtOll, L. Votroubck . . . . . . . . . . . . . . . . . . . .  7G5, 758 

THE S�'. LO lJI�· FAIR. ���n��' ��
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. j: 765, 862 

Lowest Rates and many unusual privileges, Special Barry . . . . . . . . . . . .  0 • • • • • • • • • • • • • • • • • • •  766,014 
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Ail�L BnttoHholC' stitching and cutting device, C . 

291 Main Rt . •  Buffalo. N . Y.,  or A, W. Ecc lestone, D. P. A ., B utt��h��at
��:�Ch'i�'g ' �;�bi��: ' E: ' 'ri: ' A'li�� +��: ��� :�85 Broadway, New York. Cable support, J. K. Gano . . . . . . . . 0 • • • • • • •  765,8,s6 

FOR T O W N  OR C O U N T R Y  USE fF'=-_ 
'l'lH'rl� is no more servkeable or simp le 
<:!Il:,.(ine than th.: \VJj: U E R  t'UXIOI{ 
a �.72 H.  1'. eng-InP w.litable for grinding 
feed, pumping water, she i l l tlg' ('orn. 
&c., or for rtlllning fans, pre,%es, 
e1wfns, hukhers' machim;ry' ,  sheep 
shearillg: madlines, I·k. (;om p J e tP 
with water and gasol ine tnnks and 

E;!����ss�)
i
IH!;t�,�;·imi��l(�:�KeS;:. 

Olle operutin.l'; valvl!. 1)50 1bs. 
\Vebel' Gu� & (�a[iil.oli Enu;ine (;0. 
Box 1 1 14.a, Kall'l:1S CIty, M o  i:£AS1'IC}'.N OFIiICIt, 1 1 5  l .i berty Street, New York CIty. 

Yankee Spark ring, $2 
F O R  GAS ENGINES 

Cannot carbonize or short clrclllt. Com 
prf'ssion end cleans poi n t  at each ex
plosion.  Guaranteed.  Everythi n g for 
t he Automobi le,  Bicycle and Motor Boat. 

B i g F r e e  C a t a l o g u e  

E. J. WILLIS CO. 2 Park Place. New York 

Gas Engine 
IGNITER 

Calcnlating maclJine, H. E .  Goldberg . . . . . 765, 774 
Camera support, photographic, A .  Mercier, 

Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, fl80 
Cap. retaining vessel, C. C. Woods . . . . • . • .  766, O!)] 
Car body stak(�,  A. Lipschutz . . . .  0 • • • • • •  76(:i, 048 
Car bumper, E .  1\Iol'an . . . . • . . . . . . .  0 • • • • •  766. 056 
Car coupJing, 11].  H .  Januey 0 • • • • • • • • • • • •  766,042 
C a l'  dump, E'. Moran . . . . • . . . • . . . . . . . . . . . •  766, 1 1 0  
C a r  fender, F .  E .  Caton . . . . . . . . . . . . . . . • •  765, 813 
C a r  pulle-r,  locomotive, 'V .  E .  Hamilton . . . 765,83a 
Car siue bea ring, street, J .  IiJ .  N orwood . • .  766,113 
C i H ,  t('mpe l'a ble shipping, .T. F. l'�ugazz i . . .  765,772 
C H r  track saIHI('r ,  motor, W . Lilltern . . . • • .  765,742 
C41' unloader, I!' . W. Lovell . 0 . '  • •  , • . • • • •  766, 1 08 
Curs,  apparatus for handling mine, W. J. 

Patterson . . . . . . . . . . • . • • . • • . . . . . . . . . . .  765, n02 
Cn rriage-, 'V. R. Morgey . . . . . . • . . . . . . . . . . .  765, 983 
Cn rriage change speed gear, motor, E. 

::'II a thieu . . . . . . . . . . . . . . . . . , • . • . . . • . . . •  765,707 
C a niE'f's. Spp Rundle carrier. 
0ase h a rd�ning, C .  Lamargese . • • . .  0 " 

• • • •  765,706 
C a sh register,  .T .  H .  McC ormicl\: . . . • • . . • . . 7HG,747 
Cash register, rr .  Carroll . . . . . . . 0 • • • • • • • •  0 765,7G7 
Cash registC'r locking device, C .  C.  Spengler 766, 070 
Castf'!', hed stead, etc. , A. B . Sheffield . . . . •  7()(),068 
Cattle guard, II. Hamel . • • • . . . . . . • . . . . . . •  7 65, 704 
Cement pipe making apparatus, F. M .  

Rozier . . . . . . . . . . . . . • . . • . • • • . • . . . . . . . .  765,939 
Cem('lJt t o  stock, machine for applying, G. 

1.1. Rollins, reissue . . . . • . • • . . • • • • . . . . 1 2 , 248 
C b a il], conveyor, D .  E .  Phillips • . • • . • . . . . •  765,99h 
Chain molding machine, C. Mills • • . . . • • • .  76G, 782 
Cl;mnge maker,  C. C. Spengler . . . . • . . . . . .  766,001 
Chart, dross, .J. U l rich . . . . • . . . . . . . . . . . . .  765,691 
Cht�cl\r('in attach n w n t ,  W .  M. Wright . • . .  766,092 
Ch(�ese hoop. J .  R.  Meyers . . . . • . • . • . . . . . . 76G, 982 
Churn, C .  C .  Pullen . . . . . . . . . . . . . . . . . . . . •  765,710 
Cigar heading device, O .  Hamm erstein . . . . 765,776 

COID}!lete with spark coi l ,  $12.00 Cigar holder, 1\1:. H. Pigou . . . . . . . . . . • . . . . .  765, 677 
'J'he Best Thing Oa the market. Cigarette tnb!:' m a ldng machille,  J. C. IIan-
Latest and most i m proved model. sen-EllehamIU('r . . . . . . 0 • • • • • • • • • • • • • • •  766,035 

� Send for Circular. Clasp, 1J. H .  Rossuck . . . . • . . . . . • . .  0 • • • • •  76G, D95 

Car l i s l e  & F i n c h  C o  . .  2 3 3  E ,  C l ift o n  Av . ,  C i n c i n n at i .  O . g���R ;:es;�l�!
e

�<��h rl��, 
J

�ot����l
��

n
,,;: V�l�l� 

765, 665 

l{ t' r  . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  , 7H5, 692 

ELECTRICAL APPARATUS REPRE. Cloth winding machine, C. W. Brown . . . . .  7GG, 098 
Clothe'S dri('r, R .  C. Steffens . . . . . . . . . . . .  765 , 7 1 9  sented by Convent.ional D i agrams in Drawings.-Fifty 

d iagra.ms showing t h e  mmal m ethod o f  Hlus trat.illg e l ec
trical apparatus in orawlngs. A l abor saving paper. 
Contained in SUPPPE�\1.E)[T '1 1  O fj .  Price 10 cents. 
Iror sale by MunH & Co.  and all p.ewsdealerR. 

Clutch, C .  Pedersen . . . . . . . • . . . . . . . . . . . . .  765,788 
Coiu counting m :1 ch i n p ,  C .  C .  Linindoll . . . .  765,741 
Collal',  , dog, .Ii'.  H. ErlJ,  .Jr. . . . . . . . . . . . . . .  765, 823 
Colter; plow, .J. B. H a m ilton . . . . . . . . . . . .  7 ()() , 0:}4 
Comh cleaner, L. Casper . . . . . . . . . . . . . . . . .  76ri, 700 

A'-\dreW' Ca.rn egie. Thom a s  A. Edison Compn'sBor, I . Carlipr . . . . . . . . . . . . . . . . . . .  760,017 

an d many other snccesRfu l  men De Conduetor banger, overhpad, Coehran & 
a.nn t heir careen� at 'l'e legrap h Anderson . . . . . . . . . .  _ . . . . . . . 0 • • • • • • • • •  765 , 9 1 7  

- Operating.  'Vhy don 't y Oll Container, J .  R. B a rbecl, . . . . . • . . . . . . • . . .  763, 888 
J earn '! For $1.75 we will Conveyor a l) p , uatu8, belt, J. B .  HumplJreys 766, 040 

send yon a complete Copy holdf'r, lL W .  Brool{ s  . . . . . . . . . . . . . . . 7GG, 725 
N. D. outfit with Cork or stoppel' fast01l('r ano extractor, com-
boOl( of instructions, bination, H a rt & Binl\el't . . . . . . . . . . . . 765 , 891 
�;�,i 3( Ps��Sd (r��tc�t�� (�orn h u s l�er and shr('dder, L. Dornton . ' . . .  7()5,8:!I 

1 ('01'11 sboek load(' r ,  ' .  B. :--lehnman . . . . . . . . 76G,fiSa 

��'iu�� ;1?��1}�s 
a

rri�d i����i��� ��I�S���� ... :J. EJ�' D� ��r{!: �����:�� : :  +�g;gi� 
J. H. BU:"JNELL,  & Co . .  Inc" 2D Pa�I�V�\I!���L New York C o t t o n  g i n  f('p<1('l', E. Matthis . • . . • . • . . . . .  766,052 
..,.--���������_.����� __ ����_ Cott01i p1'pss, .J. '1\ Full('1' . . . . . . . . . . . . . . . 765, 664 

W· 0 RK COVd', pot or'  kettlp, R. A .  Sallders . . . . . . . 7(:i6,066 S H 0 PS Crate o r  bask('t, I'�. MaYl'ttp . . . . . . . . . . . . ' 765,D:U 
C rutch o r  enne foot, Morris & Luck . . . . . . . 7GG, n84 

o f  Wood and M etal \Vorl(:ers, with
out steam power, eQui p ped \-"itb 
B A R N E S '  F OOT P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and g-ive 
greater profit on the work. �lachmes 
sent on trial i f  desired. Catalog l?ree. 

W. F & J O H N  BA R N E S  CO. 
Established 1 �7:!. 

1 9 9 9  R U B Y  ST . ,  R O C K F O R D ,  I L L  

Cu r1pl', hai l',  S. A, Spallg'elll)('rg' . . . . . . . . . . . 705, 86:3 
C U l'J'pnt rpgulator, .J. ,J . \Voo(] . . . . • . • . . . . .  765, 948 
Curtnin polf', .T . .  \Y .  SejJ)prt . . . . . . . . . . . . . . .  7n5,7rii) 
Curve cutting maehirw, F. \V .  Starr . . . . . .  766. 158 
Cuspidor,  K .  Stustlw . . . . . . . . . . . . . . . . . . . . . 766,002 
Cnt-off for cond netor pipes, automatic, 1". 

F. IIO\'va reI . .  . . . . . . . . . . . . . . . . . . . . . . . .  765,732 
Cut·off for fluids un(j p r  p ressure, anto� 

matic, M. 1\-1. Zellers . • . . . . . .  0 • • • • • • •  765, 870 
Cycle, L.  Zelenka . . . . . . . . . . . . . . . • . . . . . .  0 .  760, 01 0 
Dam. N. I,' . Amhul'spn, rE'i ssue . . . . . . . . . . . .  12, 246 
Damppr ,for hpa ters, electrically controlled , 

Ii'. ,J .  R p rague . . . . . . . . . . . . . . . . . . . . . . . 765. 68G 
New 7 in. BENCH SHAPER DentHl dHm p, n. 1\1. C a lToll . . . . . . . . . . . . .  766,01 8 

fh'll tal irnrH'i'ssion ('up, C. L. Gihbs . 0  • • • • • 765 , 9 1 9  
The best of Its kind on the 
market. Furnished mounted 
011 a COIUll1n if de,;,;ired . . . 

Dila tor, v\T . .A. K. Campbell . . . . . . . . . . . . .  7G5, 879 
flo,,]', eella]· . •  T .  R. Potts . . . . . . . . . . . . . . . . .  7611,061 
Door hanger, .J. F. Lydon, reissue . . . . . • .  1 2 , 247 
Doo!' Sf' C' U l'er, E. Bpseler . . . . . . . . . . . . . . . . .  765, 658 

S pecial m a c h inery tl m l t  t o order I non�)le h

.

( ' l ieHI 

.

spur wb(>pI,  C. \Vust-Knnz . . 76G, 950 
Inventions Developed. D r:1 ft pqll;tlizer, K .1 . D .  'j\fi 1 1 e r  . . . . . . . . . 766,054 
Send fOT Catalocr D ra ft prod lwiJ.lg' appartltus,  W .  Fredericks . 765, H6? , "" Deaft rigg;illg' m pf'hanism , G .  H .  Forsyth . .  765. U64 

L. E. R H O  D E S Drain t r'll) . Stpwurt & Cleland · . . . . . . . . . . .  7116, OOB 

HARTFORD, - CONN� U. S. A . g����� �:�B: i� ' .r · ���l�'�er" : :  � : : : : : : : : : : : :  +3g:��� 
Complete Eledric Lighting Plant 

PriN'. $34. 00 
Dyn:wlIJ ol l ly,  for ej.l';kt I n-c. p. 
lamps, *'21;'00 ; l amps, wire , 
fixtures, <'te.,  $�.()() ; just ;il1 i t�  
alJ J e  f u r  r('sidt'llCeS, smal l ful'
tories , yal'hts, ek. A strkt l y  
first-class ;!,'uar:l1:t.t:ed ollttit. \Ve 
wlllJ I'ur an,V speCIal pllrpose 
to OHler, Ils\lal l ,Y w it h out �xtra 
cost. Send tor Bu l leim 1\ o. 3. 
The E l b r i d g e  E l ectrical 

Mfg.  Co . •  Water Street. Elbndg-e, N.  Y., U. S. A. 

WE LL DRILLING 
M a chines 

Over 70 Rizes and styles, for d rilling either deep or 
shal low well s  in any 'kim! of SOlI or rock, M ounted 
o n  wheels o r  on sills. With enginps or norse powers. 
Strong, simple and d u rable. A n y  meehanic can 
operate tht-'lli ("aHi l y .  Ren d  for catalog. 

WILLIAIUS BROS., I t haca, N. Y. 

Drier. See Cloth('s drier. 
Dry kiln tr�ck rail supporting post, J. I.  

Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Drying a ppal'atus, 1\1. Heeking' . . . . . . • • . . . .  

Drilling macbhw ,  E. Ch ri:-itman . . . . . . . . .  . 
Drive heau . C. R. 'l'hom a s  . . . . . . . • . . . . . . .  

Driving and speed regula ting dpvice, fric

76[),750 
765, G6t) 
760,881 
765, 864 

tion, C. L .  \Veichelt . . . . . . . . . . • . . . . •  765, 722 
Dyeing' ap}) u ratns� S. \\t. Cramer . . . . • . . • .  765, 88;1 
JiJaV('R t rough clamp, " "K fr. Wildsmith . . . . 766, 087 
Blectriea l conductor's, device for removing 

slf'('t,  ice . ,  e t c . , "  from , D .  D .  Miles . . . . .  765,781 
}ljlectrieul quick return system, Stevens & 

Wales . . . . . . . . . . • • . • . • . . . . . . . . . . . . . . . .  766,071 
Elevator, J. Rice . . . . • . . . .  , . . . . .  765,752, 765,791 
gmhroidery silk holder, L L .  ,Thomas . . . . 7 65 , 720 
E:ngine starting attacbment, explosive, 

Rawl & Roehl . . . . . . • • . . . . . . . . . . . . . .  766,116 
EngiIH's. means f o r  feeding t h e  induction' 

ports 01' fuel inlf'ts of internal combus-
tion. U\ L. Chambpl'lin . . . . . . . . • . . . • • .  760. 880 

F.ngJ':tvi1J g  ma(' h i l}(� .  A .  IU.  Frane i s  . . . . . . . . 705,770 
l,Jnvf'lope, return tickpt vonchel', C .  .J.  

:-::,,,, u n k  . . . . . . . • . . . . . . . . . . . . . . . . . . . • . • .  

lCra st 'I".  lUN'hanicnl,  R. T. Merrill • . . . . . . .  
Bxcdsior machine, G. P. Lyon • • . • • • • • . • • •  

760,07;) 
7 ():j , G 7 1  
766,050 

�� 
Endurance and Power 
are the keynotes) to Rambler sU J,Jel'iol'lty. 
The Rambler won the celebrated E ndurance 
Test in 1D03. It won t h e  Minneapolis Annuai 

�
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llrui nute 7 3·5 second s. 
:ModeJ I i  L," here illm�trated. has 16 actu2 1 

horse power-84-in. wh eel base-BD-in. tires. 
Sold complete �with canopy top, beve l ed 
plate glass t",winging front, tour l amps at: d 
tube hom, $1 , 3;')0.00. 

Write for Rambler Catalogue :  It explail1tl1 
why t b e]Rambler is superi or, and gi v es the 
positive proof of its undenIable excellence. 
TllO;HAS B. JE]<'FER Y & CO ;HPAN Y 

Kenosha. Wisconsin, U. S. A. 
Chicago Branch, 304 Wabash Avenut' 

Boston Branch, 145 Columbus A venue 

GAS ENGINE DETAILt:i.--A VALUA· 
ble and fully illustrated artjcle on this su bject is con
tained in SUPPL�;MENT N o. 1 292. Price 10 cents. For 
sale by M unn & Co. and aJl newsdealers. 

Two Models 
1 904- Tonneau 1 904 -Light Tou ring Car 

H AV N ES 
AUTOMOBI LES 

Llg h t  T o u l w g  Car, $ 1 , 450 Complete. 

WE originated the two cylinder opposed gas 
engine (the only simple engine free from 

vibration) and hav e  brought it nearest to per= 
fection . Others have imitated but never eq ualed 
it. Get the Catalogue. 
Most Haynes-Apperson Cars have practkalJy been sold before thE:y were 

built. Get your order in eady,  

HAYNES-APPERSON CO., Kokomo, Ind., U. S. A. 
The Oldest Make1'S of Motor Cars in Amenca. 

Members of the AssOl:l!1.tion of Lieensed Automobile Manufacturers, 
Branch Store ' 1420 MIchIgan Ave" Chicago. E:lst�rn RepreHentati ves ' 
BltOOKJ.'/N AVTOMOBILE Co.,  I 239-41-4a Fultoll St. ,  Uro?kl ,y n , l\· .  Y . ,  
a n d  66 West 43d S t . ,  New Y ork. Ageney for Southtrn ( alifornia ' .1 . 
A. RORESTI£EL, Los Angelefl. ""estern �ew Y ork Agt:nts : BUFl'AI"O 
AUTOMOBILE EXCHANGE, 401 Franklin St.. , Buffalo, N Y .  

See Our Exhibit at the St. Louis FaIr. 

RAD I UM 
AND 

RADIO-ACTIVITY 
The SC.IENTIFIC A MERICAN SUPPLEMENT has 

published the most complete in fonnation o n  the 
f'ubj ect of Radhull and Radio-activity that has 
thus far appeared.  

T h e  following articles, written by m e n  who 
have played a prolninent part in the discovery 
o f  the marvelous properties o f  rad i u nl ,  should 
be read by every student of chenlistry and 
physics : 

RADIO.ACTIVITY AND THE ELEC. 
T RON THEORY. By S I R WII,I,IAIVI 
CROOKES. SCIENTIFIC AMERICAN SuP. 
PLElYIENT 1402. 

THE RADIO.ACTIVITY OF MATTER 
By PROFESSOR HI\NRI BECQUI\ REI,. 
SCIENTIFIC AMERICAN SUPPLEME�T 1379. 

SOME P RO PERTIES OF T H E  RADIO. 
ACTIVE SUBSTANCES. By PRO 
FI\SSOR HI\NRI BI\CQUI\RF,I,. SCIENTT· 
FIC AMERICAN SCPPLEMENT 1427. 

P RODUCTION OF HELIUM FROM 
RADIUM. By SIR WILLIAM RAMSA Y .  
SCIENTIF I C  AMERICAN SUPPLEMENT 1444. 

THORIUM : A RADIO.ACTIVE S UB. 
S TANCE WITH THERA PEUTICAL 
POSSIBILITIES. By DR. SAMUEl, G. 
'TRACY. SCIENTIF I C  AMERICA::-l' SUPPLE· 
MENT 1470. 

R A D I U M  I N  M E D I C I N E. By DR. 
SA;\I G F;l, G .  T RACY. SClENTIFlC AMERl· 
CAN SrpPLEME"T 145 5. 

A RES U M E  OF RECENT S PECIAL 
STUDIES OF RADI U M  AND RADIO. 
ACTIVITY. SCIENTIFIC AMERICAN SCpo 
PLE�lENTS 14b8, 1471, 147 9. 

RADIUM AND RADIO.ACTIVE SUB. 
S TANCES. By WII,I,IAM J. HAMMER. 
SCIENTIFIC AMERICAN SUPPLEMENT 1429.  

A C O M PLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly exp! aining the 
m ethods o f  obtaining radium , conducting 
experiments with the substance a n d  m easur
ing its radio-active force will be found in 
SCIENTIFIC A MERICA::'>l SUPPLEME�TS 1475, 
147b, 1477. 

These SCIENTIFIC A MERICAN SUPPLEMENTS 
comprise what mav well be considered an admir� 
able text-book o n  the subject o f  radio�activi.ty. 

Price of Scientific A m erican f'Su pplelnentb 
'i' E N  CENTIS RY MA I L  

for eacb n u m ber m entioned. O rder throu�b 
your newsdealer or from 

M U N N  & CO , 36 1  Broadway, New Vork 
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Exercising device, : Chellis & McAnanny • � .  766,019 
Explosive engine, F .  L.  Cbambp rlill . • . • • . . • 765,814 
l!Jxplosive motor,  ruta r'Y , J. F. Uatha\\-'ay o .  7G5,777 
Eyeglu",,", V .  Bertolllli . . . . . . . . . . . . . . . . .  7G6,OU6 
Fabries \vith golJdin like ('lll lJl'oidcr,Y de-

signs, providillg WOVPll, J. L. U .  \V i U c  765,947 
,{I'acet cutting lllaehinp, F. �tansfie ld . . . . . 7 65, 800 
Feed deviee, automatic, G. 1I . Preston • . . .  765, 993 
Ii'ence, J.  A .  Graham . . . . . . . . . . . . . . . . • . . •  765,829 
Fibcl' p u lling ' machine, F .  \V i l kim;on . . . . . 765, 72:� 
li'ile calJinet, E. 1\1. Luulbolm . . . . . . . • . . . • 76G, 928 
Filtedllg apparatus, slime, U. K Duueall . 766, 025 
Ii"ire escape, If. So Oliver • . • . . . . • • • . . . . . .  765,675 
F ire eSt'ape, T. M .  Crowe • . . . . . . . . . . . . • . .  765, 726 
Fire e xtinguisher, automatie, J. .Buteher . •  765,765 
Fishing taekle ease, C. R. Hoag . . . . . . . • •  76G, 730 
Floor thimble, J. II. Zetty . . • . . . . . . . . . . . .  765, 760 
E'luid pressure, regulator, A .  L .  Merrill . . . 765, 849 
lj'lushing or syringing, means for faeilitat-

ing internal, J. D. SOllrwine . . . . . . • . .  766,069 
Fly screen, C. N. ])'riz . . . . • • • . . . • . . . . . • . . 765, 703 
Jj�lying machine, 8. 1\1. C raig . . . . . . • • . . . . .  766, 021 
]j�olding seat, A o  E .  Broek(�tt . . . . . . . . . • . •  7GG, 808 
])�olding seat or 'settee, H. D. Warner . . . . 766, 080 
Food products, treating, Heyde & M itchell 765,H72 
Forceps, spring, J .  Muller . • . . • . . . . . . . . . • 766, 057 
r" urn.acc :(Jue dust into blocks, convertin.g, 

S .  V .  Peppel . . . . . . . . . . . . . . . . . . . . . . . . . 165,78& 
Furnaces, valve mecbani8lU for gas Durll-

ing, H .  R. Palmer . . .  " . "  . . . . . . . . .  " 765, 901 
.I!'urniturc, school, \V .  Collins • • . . . . . • . . .  0 766, 020 
Ii'use, percussion, Dawson & Silverman • . .  7fH5, 0.22 
Game table. cOllvertible, N .  B .  Btolle . • • . • . 7Go,072 
Garment, llethel', �I. C .  Kester • • . . • . • . . . .  765.70l"t 
Garment snpporter clasp, G .  W .  Traut . . .  705,7.21 
Gas d i stributing systems, steadying device 

for, I bach & Bartel . • . . . . . • . . . . . . . . . .  76[),925 
Gas producers for i n ternal combustion 

motors, starting, H .  N eumalln . . . . . . .  766,058 
Gas retort charging apparatus, G .  A .  Bron-

d L l'  . • • • • • • • • . • • • • • • • • • • • • • . • • • • • • • • • •  765, ,sOn 
Gear, speed reducing, E. N elsoll . • . . . . .  0 .  765,785 
Gearing, II.. \-V. Louden, Sr. . . . . • . . . . . . . •  765,848 
Glass beveling machine, P.  l�. 1Velton . • . .  7fi6,084 
Governor. engine, C .  E.  T't.'rrell • • . . • . . • . .  7 6i3 , 07G 
Grain driLl', F . .:\of. Smith • . . . . . . • . . • . . . . . .  765,79[; 
Grain separator a n d  deaner, I .  YI. CoOP(� l' 7G5,7U1 
Granular m a terial drier, Merriman & Vonght 7{)G,708 
Hail' d rier. S. Huusol1 . . • . . . . . . . . . . . . . . . . .  7UG,8H-} 
Harne fastener, S. T. �farlette . . . . . . . . • . . .  7UH,OGl 
Handle, H . .I!'. Keil . . . . . . . . . . . . . . . . 0 • • • • • •  70G , 7::7 
Hurness hook, H. 1\1. Eldridge . . • . • . . . . . . .  7GG, 1 40 
Harrow, d i R k ,  H. }'1. Cosey • .  0 • • • • • • • • • • • •  7tm ,  Bo8 
Harrow sulky. N. l{inpl' . . • . • . . • . . . . . . . . . .  7U:3, ,s4G 
Harvester anti-side draft attachment, J. C .  

I{uyper . . . . . . . • . . • . • • . . . . . . . . . . . . . . . .  7G[) , 77�) 
Harvesting machine, beet, L.  1:". \Vihwn . . . 7UU , 1 :!O 
Hasp locl\:, A. T. Kingsh�y . . . • • . . . . . . . . . .  7fiG, ! -IS 
Haw�,e pipe, G. A. N o\'dallu . . . . . . . . . . . . .  7nr., H;t:� 
Headlight operating device, G. ])\ Challm a ll 7(jO, 1 ;;8 
Heater, C .  A. Cribbs . . . . . . . • . . • . . . . . . . . . .  70;:"),UG!) 
Heater and garbage l.llll'lwr, G .  'V . .i\latb(�ws 7(i(i, I D':'): 
Hide working m a chille, .J . Straiton . . . . . . . .  7(it) , U 7:� 
Hinge, furniture, J. H .  ::;tigglerr�al1 . . . . . .  7 HG , n-l.2 
Hoop. See Cheese LooV. 
Horse detacher, A .  A. Bl'iggs . . . • . . . . . . . .  

Horseshoe, J .  E. Hoffman . • . . • • . . . . • . . • . .  

IIosp supporter, C .  \V. TllOlil PSOI] • • . . . . . • .  

Hot air furnact.', \V. H .  Tippit . . . . . . . . .  . 
Ice cutting macbine, R. Mowery . • . . . . . . .  

I n candescpnt m a n tle burner iguiting devicp, 

76;) , '-';07 
7tiG, O;{S 
7 UG , k6G 
7 ti!"J , S6G 
7(JG, I II 

H. C. Thomson . . . . . . . . . . . . . . . . . . . . . .  7Gfi, 005 
Indigo, manufu('tllI"P of brominuted, flehmidt 

& Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 G;),U9G 
Insect catch ing- alld plant spra.ying maclJine, 

II . .  J. .r"; oll . . . . .  , . . . . . . . . . . . . . . . . . . . . .  7G[i , 748 
TnRect destroying apparatus, A. L . .  Toups . .  7fi(), (H3 
InSl'cts from plants o r  the like, machine fot' 

rE'lUoving, J .  \Y .  Bussell . . . 0 • • • • • • • • •  7GG,099 
Internal comDnstion l'ngine, O. P. Ostergren , 

reissue . . . . . . . . . . . . . . . . . . . • . .  0 • • • • • • • • 12 ,2 49 
Kettle attachmellt, J. ,K Sehneider • . . • . . • .  7o;j,�,m9 
Key rillg, L. Sie l'sdol'fer . . . • • .  0 • • • • • • • • • • •  7G5.754 
K nife, G.  C .  Palmer . . . . . . . . . . . . . . . . . . . . .  766,OGU 
J(llitted fa iJl'h;, C .  ,r. SiblJaJ'd . . . . . . . . . . . . 7()[),H41 
J{nitting lll llehinp, D .  P. Snlli van, reissu e .  1 .2 , 2G1 
Knitting maelliue dial adj ustmellt, L. C. 

rIuse . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  " 76G , 041 
Labeling machiIlP, H. I1anli.ck . . . . . . . . . . . .  765,D70 
Labeling machinf� ,  Hendrickson & Allell . . . .  76;) , 071 
Laeing tie hook i'l't t i llg' rn aehitw, 1. F .  Ppck 7GG,7S7 
Ladder and ironi!lg board, combined step, 

,1. B .  H,ohl'er . . . . . . . . . . . . . . . . . . . . . . . .  7GG, 7!)2 
Lamp burner alld chimney, W. H .  Margetts 7UG , 1 09 
Lam p 0 1' lantprn, t:ulJU1:u,  C .  L. Betts . . . . .  7 G:3 , t)!.l6 
Lamp shade and reflector, T .  Smith . . . . . . 765,755 
Lamp shade holder, incandescent, H. ,"V. 

Schmelz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76G,681 
Lantern attachment, vehicle, F .  !vI. & G. 

l;�ishel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

,LathlHg, metallic, J .  IL E V<LllS • • • • • • • • • • •  

Lanndry tongs, S .  U. N e t tletoll . . . . . . . . . •  

Lead ,  treating the l'('sidue resulting' from 
manufacture of \vhitp, J .  \V., F .  rr. & 

76G, 028 
7 tJ[i.!)6:{ 
765 , 851 

1\1. Railey " . . . . . . . . . .  " . . . . . . . . . . . . .  Z(��, l,3� 
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J..(·gg'ill ,!!: , 1\1. H.os(:' . . . • • • • • • • • • • • . • • • • . • • . .  7 (};-) , nO!) 

t���l , if- Jt�����n� . .  : : : : : : : : : : : : : : : : : : : : : : :  I.gg:��� 
Level, plumb, F .  I'J.  K reatz . . . . . • . . . . . .  0 .  7G!) , S47 
Leveling inRtrument, H. K. Akins • . .  , . . . . •  76f>,871 
Lifter, L .  P.  KOl'm undin . . . . . . . . . . . . . . . . . 7U5,G74 
Liquid d elivering and ' measllring device, 

Ir. Christen . . . . . . 0 • • • • • • • • • • • • • • • • • • •  7W:i , ,s 1 5 
Liquids o rganically eOlltaml[] at(�d,  H Il-

paratus for testing, \V. D. S C'Ot.t�l\IOll-
e l"ieff , . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  76ti, 794 

Loading opvice, J .  P. Foster . . . . . . . . . . . . .  ��2,o;r 
Load i n g  rn adlinf', 'V. 17,/. J1 umilton . . . . . . . • htl, S.)2 
Loek o r  latch eompPllsatiug hub, H .  G .  

Voight . . . . . . . . . . . . . . . . . . . . . . . • . • • • • • •  765, 909 
Loeolllotivl' ,  \\,:I 1'PI' ,  F .  l\. i nh h:lf·h . . . . . . . .  7(j.!) , tm n  
L o o m  beam friction let�off, 'V .  I .  \-Vh ite-

h u rst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  760,086 
IJoom ,  .tilling replenishing, A.  M .  �fa]'coux . 76fi , 1 G l  
Loom shed forming n1l'Qhanism. H .  1,\ lUin-

ge Ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  7firi,7B9 
Loom shuttle chang'jllg mpcbanism, G .  

Sehwabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 7 1 1  
L o o m  t b read cuttillg t('mple, F..  K Stimp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70G, HR7 
Loom um l('rpick Jllotion, �\i])h'y & Hollill g -

w o r t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7Url, n04 
Lnmb('r drier bunl\: o r  t l' u f' k ,  ,1. I. O lt . . . .  7(');) , 7 ;:) 1  
3.Iacud,l m ,  tl p pa ratus for thp preparation of . 

tal', IjJ. P. TI ooley . . . .' . . . . . . . . . . . . . . . .  7m), n7G 
Mail dE'li vf!I'j' Lox, J.  A .  Blll'elay . . . . . . . . .  7GU,OO!l 
�fail df!Jivery index case equipmt'llt, J1()wal'd 

& ::\fcKee . . . . . . . . . . . . . . . . . . . . . . . . . . .  7()5, Sn2 
Manure IOHllill g  devicp, .1. Albrecht . . . . . . . 7fi;) , mn  
Massage appal'atus, 'Y. ::\Iiller . . . . . . . . . . . . 7()i),7�G 
::\fatch box, H. PU l'khol1sP . . . . . . . . . . . . . . . .  7 G :-i , S r):1 
l\Ia tch box, F.  C .  AndNson . . . . . . . . . . • . . . .  7UG. O!)-l 
Mattress, R. L, S t ratton . . . . . . . . . . . . . • . .  7Hr) , '; ;)H 
.Measure,  tailo r ' s, P. O. H i rsC'h . . . . . . . . . . . .  7W'i, H;:7 
Mpasuring machiIH ' ,  chocolate', Hooton & 

Ross . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  0 .  76G,7:'�1 
Metal bille-tR, pte . ,  eonieal rolls fo!' pit-l'C

ing, pxpanding, or cross rollillg', .J. H. 
l\T iel!oIson . . . . . . . . . . . . • . . . .  , . . . . . . . . . . 

Metal shearing maebine, A. A. Ikrglwf . .  . 
'.\IiC I'otOlllf'. HallHdl &. H o m nl l , l  . . . . . . . . . .  . 
::\l i l k ,  e x t radillg' suluble alhulllt'n fl'o m ,  

C .  L t' w i R  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7m'i, �nS 
Mining m a chine ,vuter' rN·oV{·rhlg appli-

an('E', p1<lC(" ', S.  B. vViRe . . . . . . . . . . . . .  7G;-;, ,�O� 
::\-l i n ilig" Rfwil l ,  ,J. R .  PO\\"('ll . . . . . . . . . . . . .  7 i H i , t l l : �� 
l\fiI'l'oI', fl. Hf' l'I'Y . • . . • . • • • • • . • • • • • • • • • • • •  7GG " I.-\7 :1 
1\101(1. Rt�(' C�H'P:-lC mold. 
�TotOl' control systpm, A. C .  gaRtwood . • •  

lVfoving' pIa tforrn. A. l,'runcnvieh . . . . . . . . . .  . 
1\in ffle-,  .J .  C .  l'�ox . . . . . . . . . . . . . . . • . . • . • . . . .  

lVfuffi(' l' ,  (' xlJuust,  W .  ,J.  Perldus . . . . . . . . . . • .  

l\fU R i c  f'h;trt,  \V .  M .  TII'Pse . . . . . . . . . . . • . . . .  

M ll s i e  instruction devicp, K. B urrowps . . . •  

'.\Tusif'ul in�.tJ'umpnt,  }j' . II . Fai]'('h i ltl . . . .  
Name plate holder for d rawer pulls,  E'tc. , 

7nn. l 04 
7GH, 1 07 
71};, , 72� 
7():-i . 70n 
70;" n:n 
7(H'i,(iHR 
711(i, 027 

IT . Ij�. Keil . . . . . . . . . . . . . . . . . . . . . . . . . • .  7G!i, 7;�4 
N a p k i n  holder, D .  G. McClay • • . • . • • . . . .  7nG, 7k4 
N:l.ppl(� holder, W .  Shaw • . • . • • • • • • • • • • . . •  76o, !ltO 
�otp rl'g-i RtC'r, .J . B. \Villll . . . . . . . . . . . . . . . 7Gfi.OH!) 
N n m lwring maehinp, 111. G. Rates • • • • • • • • .  76n, l �4 
N n t  lock, W. Piekal'd . • . . . . . • . . • . • • . . . • . 765,091 
on, m a king- a suhstitnh� for cOfl liveI', 
K. F. rrolhw r  . • . . . . . . . . . . . . . . . . . . . . . . . . .  76!i, 94:1 
O n ion toppi n g- m a (' h i rH', W .  D.  JTu skf'I1 . . . .  7Go, S02 
O I'(lna lH'P ,  hl'l ) ( ' I'1l l o : \ (l i l l l':: . C, \V.  H a l'1'h olll1 P s  7 GrJ, 80:) 
Ore pulp \y:tRlwr amI cOl } (' ( 'ntra tor, Ir. I'� . 

l' a l'k��1" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76fl,OG0 
Ore J'Ofi RUng- and o x i (lizing apparatuR, L. 

H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,1116 
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Williams' 
Shaving 

Stick 
signifies-Perfection. 

Williams' Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 
Soap, etc.,  sold everywhere 

Writ. for booklet .. How to Shave .. 
THE J. B. WILLIAMS CO. 

GLASTONBURY, CONN. 

It Lay In Our Road 
T O  MAKE A DOWNRlfiHT (lOOD CHAIN DRILL 

This tool is bound to please any user. 
It bas a three-jawed chuck for holding 
round shank dri lls 0 to -72 in ch. G ets an 
accuracy not obtainable from square 
shanks. Price, each , $5.00. Th is Auto· 
matic Chain Drill is mt..de by the 

GOODELL-PRATT COMPANY,  Greenfie ld .  Mass. 

The Genu i ne  
Armstrong's 

STOCKS 
and  D I ES 

Acknow ledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE AIUISTRONO MPO. CO. , Bridgeport, Conn. 
New York Office, 139 Cent1"e Street 

Send for It To·Day 
You'll fi n d  i t  always convenient to 

have as a useful aLd instructive book 
M o nt g om e ry & Co.'s Tool Cata l o g u e  

Th e n e w  edition h a s  704 pages a n d  is 
copiously illustrated. Pocket size 67"ix 
4� ins. Sent by mail for 25c. 

MONTGOMERY & CO., 
100 Fulton St., New York CIty. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small  el ec
tric motor devised and constructed w ith a view to as!'li st
iug amateurs to ruake a "motor which might be driven 
with advantage by a current derived from a battery, and 
wh ICh would have sufficient power to operate a foot 
lathe or any lll achille requiring not over one man pow· 
er.  With 11 figures. Contained in SCIENTH'IC AMER
ICAN SUPPLEMENT, No. 1)4 1 .  Price 10 cents. To be 
bad at this office and from all newsdp,alers. 

SPRING BUB �
o
;Cl�:,

c
r;���'m����: 

Holds several World's Records tor speed. 
Relieves and breaks jar belf)w the axle, 
thereby saving at least half the wear on 
tlre. Absolutely guaranteed. 

Frank Schmitz & Son!!! 
560-564 Orleans Sf... • - CHICAGO, ILL. 

T H E  M I ET Z  & W E ISS KEROS ENE SIzes from 
1 to 60 H. p, and GAS ENGINE 

burns KEU08EN E cheaper and 
safer than gasohne. AutomatIc, 
sllnple, reliable. N o electric bat
tery or flame used. Perfect regula. 

����m�ei��
d
e��t�:�el;�htf�;,P�h�T�o 

lUg stoTag� batteries, pumplllg and 
all POWA: PltlE1.�z: 

1 28-1 38 !'IIOTT ST., .NEW YORK. 
ADm"TEl) fl V  

U .  S .  GOVERNMENT. 
In�hel!<t Award, direct coupled 
Generator Set, Paris ExpositlOn, 1 900. 
Gold Medal. Pan American Ex

pOSItion, 1 901 . Gold Medal, Charleston, S. C., Exposition, 1902. 

Patents, Trade Marks, 
C O PY R I G M TS �  etc., 

Address MUNN a GO., �tl!���c;:-:s 
Office of the SCIENTIFIC AMERICAN 

361 B:roadw8Y, New York. 
Branch Office, 625 F St., W 88blnllton, D. C. 

Hand-book Sent Free on Application. 

T H E  WATER B U RY 
Emery Grinder, 

witb adjustable table, for flat surface 
grin dIng and finiShing, and for ordI
nary tool grinding. 

iI'F' Send tor Catalo{lUe. 

B L A K E  & J O H N SON 
P. 0, BOX 7 .  

WATERBURY, CON N ,  

BARKER MOTORS 
Rave more good points, fewer 
parts and require less atten
tion in operation than any 
other. 

llunch •• , V.lvlI. Splcialt i  ... 
C. l. Barker. Nor.alk, Ct. 

Scientific American �UGUS1' 6, r1904-

Ore roasting furnace, G_ H. Shellaberger, 
765,997, 765, 998 

Ore washer and 8Ppa l'utor, S. B. Wise . . . . .  765, gOl 
Otos('opp, P. T. G f.'.\'l' l"man . . . . . . . . . . . . . . .  765, 887 
Packagp, J<j. .I!'_ PrieC' . . . . . . . . . . . . . . . . . • . •  765, 903 
Pueking, metallic rotl , W. Kollermpyer • . .  765,740 
Paper, eh' _ ,  feeder for sheets of, '1'. & S .  

Emerson . . . . . . . . . . . . . . . . . . . . • . . • . . •  _ .  765, 962 
Pedometpl', ,Yo It:.  Porter . . . . . . . • . . • . • • . .  760. 992 
Pbonograph, A .  N. Petit . • . . • • . . • • • • • • . •  766, 1 1 5  
Piano frame, grand, L. 0 0 1'  • • . • • . • • . • • • . •  765, 987 
Pipe joint, H. C. Wl'eden . . . . . . . . . . . . . . . .  766,006 
Placer machine, dry, J. J.  Callahan • • • • • • •  765,811 
Plow, G .  A. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  765, 84:3 
Pole tip, W. Ainlay . . . . . . . . . . . . . . . . • . . . .  766, 011 
Powder and making same, smokeless gun 

\V. H� Simpson . . . . . . . . . . . • • • • • • • • . . . .  765,999 
Press, M_ P .  Mahar . . . . . . . . . . . . . . . . . . . . . .  765.74. � 
Printing machine, electric, G. S. Gallagher 765, 773 
Printing machine, tobacco bag, W. E. J\Iar-

tin . .  _ _  . . . . . . . .  _ _  . _ _ _  . _ . . . . . . . . . . . . . .  766, 152 
Pulp screen apparatus, Z.  Lovejoy . . . . . . •  766� 150 
Pump, centrifugal, N. K .  F. Hallson . . . .  _ 765, 969 
Pump, multistage centrifugal, turbine, or 

similar, F.  Ray . . . . . . .  _ _  . . . . . .  _ _  . . . . .  765 , 935 
Pump or lubricator, oil, W .  Q. Pfahler . . . .  765, 934 
Pump steam head, uir, J.  C .  Lyons . . . . . .  _ .  765, 929 
Pump apparatus, �L C _  E .  Rateau . . . . . . .  765, 994 
Punch, W_ A. Bernard . . . . . . . . . . . . . . . . . . .  765, 954 
Punching machine, D .  D.  }�rothingham . . . .  766,030 
PU7.;zle, S. L. Saunders . . . . . . . . . . • .  _ . • . •  _ .  766, 1 1 8  
R a i l  joint, C .  F .  H a l l  . . . . . . . . . . . . . . . . . . .  766,0:33 
Rail j oint bridge, portable, C .  W .  Coburn . 765, 882 
Railway, A. J.  Smithson . . . . . . . . . . . . . . . . .  765,797 
Raihvay connecting plates, machine for 

burrillg-, R. B. Charlton . . . . . . .  _ . • . . . .  766, 157 
Railw4Y, gl'avity, B .  B.  }�loyd . . . . . . . . . . .  766. 1 0t) 
Ranway ra i l ,  Rtref't, ,Yo Bertling" . . . . . . .  765 , 7 ()4 
Railway side line sod cutter, 11\ W. Gideon 765 , 82 9  
Hailway switch, R_ S.  Sheeley . . . . . . . . . .  765 , 7 1 8  
Railway hack structure, G .  M .  E'rvin . . . . .  765, 661 
Ruihvay track structure plate fastening, 

G .  �L Ervin . . . . . . . . . . . . . . . . . . . . . . . .  765, 663 
Railway vehicles, method of and means for 

u pplying or retracting brakes of , F. 
W. Gasmier . . . . . . . . . . . . . . . . . . . . . . . . . . 766, 032 

Ratchet wrench, H. E. Baker . . . . . . . . . . . .  765 , 7 62 
Ratch('t wrench, C. J. Coulter . . . . . . . . . . . .  765, 8 1 6  
Razor, safety, D. W. Gage . . • . . . . . . . . . . . .  765, 885 
Retlector bUl'nishing machine, A. Carter _ .  765, 699 
Refrigerator tube holding machine, A. B .  

I{okernot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 927 
Riv(>t making maehine, C. \Y. Riebards . .  766,064 
Roasting pan and skeleton support, com-

bined. L.  Reinhard . . . . . . . . . . . . . . . . . .  765, 679 
Roof flushing for vent pipes, J.  Bropson . • .  766, 1 37 
Rope drum engine, H. N. Covell . . . . . . . . .  765, 659 
Rotary engine, W. ","Tyand . . . . . . . . . . . .  _ • .  765,759 
Rotatable wheel with backward brake, 

freply, J . . 1- WpiJel' . . . . . . .  _ . . . . . . . . . . 76!), 945 
Roundabout, J_ Armitage _ . . . . . . •  _ . . . . . • .  765, 952 
Rubber compound, W. F. Hogan . . . . . . . . . .  765, 973 
Rule for steel beams, architect' s  slide, B. 

I<J. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . 766,OO!\ 
Running gear, W. H .  Birdsall • • . • . . • . . . .  765,D55 
Safety pin, C .  B.  Taylor . . . . . . . . . . . . . . . .  765, 757 
Sash fastener, S .  F .  Albright . . . . . . . . . . . .  766,012 
Sausage stuffer, H .  W. Louden, Sr. . . . . . .  765, 899 
8ftw, G .  �I. Tilden _ . . • . . . . . . . . . . . . . • . . . .  766,077 
f' ' ·Ying apparatus, E.  E.  }�rank . . . . . . . . . . .  765,771 
Seale, automatic wC'ighing, H. Hager, 

765, 920, 765, 921 
Scale, spring, L. B. Galorneau . . . • . . . . . . .  766 , 1 43 
Screen. See Fly screen. 
Seal, ('ar. etc . ,  L . •  1- CampbplI . . . .  _ . . . . .  765,766 
Secondary battery, O.  H .  F. C .  Walter . . . . 766,078 
Seed gatherer, J.  Hall . • • . . . . . . . . . . . . . . . .  765 , 82] 
SeL'<iing machine, W_ M .  Gibbs _ _  . . . . . • .  _ 765, 968 
Separator Hnd cleaner, C. F.  Hettinger . . .  765,826 
Serum holder, �\ K .  Stearns . . . . . . . . . . . . . 766, 1 2 1  
Rervice cup, A. W. Beers . . . . . . . . . . . . . . . .  765,763 
Sewing machine presser foot mechanism, 

C .  Pf'derSell . . . . . . . . . . . .  _ . _ . .  _ . . . . . . . 765, 854 
Sewin g  machine presser foot mechanism, 

G. J. Dormandy . . . . . . . . . . . . . . . . . . . . . .  765, 884 
Sewing machine, revolving hook, P.  An-

scbutz . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  766, 130 
SC'"wing m a chine tension, C.  Pedersen . . .  � :  765,855 
Sewing machine tucker, P. T.  Smith • . . . . .  765, 684 
RluwkIf-' hook, W. Rohson . . . . . . .  _ . . . . .  _ 766, 065 
Shade holding device, E. T. Burrowes . . . . .  765, 878 
Shaft coupling, I .  Lehman . . . . . . . . . . . . . . . 765, 897 
Shaft for Qui eksand or other dangerous 

ground,  safety, R. Bag-galey . . . . . . . . .  766, 1 32 
Sharpent-'r, d i s k  or co1ter, G. D. Denio . . . . .  766, 1 03 
Shelf rest, H. I,' . Keil . . . . . . . . . . . . . . . . . . .  765, 7R5 
Sbop tree. E. ",""'hite . . . . . . • . . . . . . . . . . . . .  _ 765 , 9 1 0  
Sboe upper. F. O. Beaudry . . . . . . . . . . . . . . .  766,0 1 5  
Shunt, .T. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  765, 889 
Signal system. electri(', J. Il. Harrell . . .  _ _  760, 922 
Si gnatnre ga tbpring machine, B_ Kerscher . .  765,738 
Silo, E.  Hillard . . . . . . . . . . . . . . . . . . . . . . . . .  766,038 
Sldrt fa stener. V .  'V. Mi11s . . . . . . .  _ . . . .  _ .  766,Orl5 
Sled runner attachmf'nt, G .  S .  Frary . . . . 765, 966 
Slop hopper, floor drain, and back\vater trap, 

('I)m hined, C .  ",V. O ' NE'ill  . . . . . . . . . . . . .  765, 749 
Smelting compounds and producing carbids, W. S. Hor"" . .  , . . . . . . . . . . . . . . . . . . . . .  7ft!),R�R 
Rnap book, C . •  T. Carlson . .. . . . . . . . . . .  _ _  . _ . 765 , 8 1 2  
Sppctp ele or eyeglass support, W. S. Boyd, 

3d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76n , n 1 4 
Speed� dpvicP, varia hIe, H. E. Kellogg _ . _ . .  76G, G67 
Sppe�r rpgu lator for hydraulic presses, 1$. Wenzelides . . . . . . . . . . . . . . . . . . . . . . . 766, 007 
Spepi) transmission mechanism, variable, ;Nf. C.  Bl1 c k l w m  . . . . . . . . . . . . . . . . .  _ . .  _ 760,956 
Speeej,ometor, .T . W . •  Tones . . . . . . . . . . . . . . . .  765, 841 
Spinning machine roller stopping mpchan-

I�m, J. H a rrison . . . . . . . . . . . . . . . . . . . . .  765, 8�0 
Spinl},ing, hvisting, Winding, or  like ma-

9hitws, mp('hanism for driving flier 
o,r likE' spindles of, J _  Boyd . . . . • . . • . .  765, 9 1 3  

Spa,,}· ma chine. A. J .  Thornley . . .  , . . . . . . .  7 65 , 908 
Spod.n forming mechanism, F. W. Otis . . .  765, 988 
Spril}G dampener, frictional, E. Denegre . . •  766, 102 
Spril)g spat, .J. J _ ,\Visda . . . . . • . . . . • • . . .  76;') , 946 
,�tHmn shop or die,  W. Brinton . . . . . . . . . . . 765, 876 
Stapling machine feeding mechanism, F. 

Ba lze . . . . . . . . . . .  _ . . . . . _ . . . . . . . . _ _  • . . .  76f:i. n1 1 
Stay tipping machinf', O. !{ raus . . . . . . . . .  766, 1 49 
Steam engine, P.  Thornley . . . . . . . . . . . . . • .  760, 689 
�tppl , rnnnufacturp of cast. lVI. Mps] u n s  _ _ 765, 932 
Steel, t reating and recarburizing scrap, 

H. B .  Atba . . . . . . . . . . . . . .  , . .  76n, 724, 766, 131 
Stf'eri ng ill f'('hanism, m anually operatl?d, P. 

T. Cable _ . . . . . . . . . . . _ . .  _ . • . . . . . . . . . .  765, 9 1 5  
Ster(ootype plateR f o r  printing purposes, pro-

d llcing. C .  B. Herrmann . . . . . . . . . . . . . 766,037 
Stoe�ing or hosE' sunportf'r, C .  R. Bannih r .  765 , 6!)5 
:;Hove" burner. gas, .J. Joh nson . . . . . . . . . . . .  766, 1 47 
Stove, oil,  E. A. Andf'rson . . . . . . . . . . .  _ . . .  765, R72 
StUffing box, G. E ,  Alhrand . . . . . . . . . . . . . .  76fl,Om 
Supporting df'viee, A. M. Cox . . . . • . . . . . . . .  790 , 8 1 7  
Surfacing wheel, C. G .  'Varner . . . . . . . • . . .  766, 079 
Surgical bridge, J. F.  Rllckel . . . . .  " . . . . .  765,7�a 
Swaging tool , 1\1. O .  I<'elker . • . . . .  765, 825, 760,827 
SWillg", C. T. Cam nhell . . . . . . . • . . . . . . . . . .  76n, 957 
Switch, Lewis & Caskey . . • • • • • • . • • . . . . .  766, 04,) 
Syringe, va ginal. H .  T. Foote . . . . . . . . . . . .  766, 1 0 6  
Tablp. Sf'e G a m e  table. 
Talking machine sound box, .T. C . English . 766, 1 41 
Tap, adj ustable collapsing, H. H. Russell . 765,906 
Taps to drums, pte . ,  lliPans for attaching 

draw-off, A.  111. S. Watts . . . . . . . . . . . . 766,083 
Targets on rifle ranges, means for opera t-

ing, T. Murray _ . . . . . . . . . • . . . . . • . . . . .  766, 1 1 2  
Telegrapb system receiving instrument, 

printing, W. R. T .. and fea-r . . . . .  _ _  . . . . .  765, 978 
Telephone exchange systf'm, .T. P. Downs . .  760,R22 
Tf'lephone repf'ater, D .  H. Wilson . . . . . . . .  766, 1 55 
Teleooonf' sy stem auxiliary apparatus, W. 

W. Dpan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 768 
Tberapeutic purposps, apparatus for pro

ducing- gy ratory ma gnetic lines of force 
for, R.  Trub . . . . . . . . . . . . . . . . . . . . . . . . . 76n, 6�O 

Thread take off, C .  Ped<:>I"sen . . . . . . . . . . . . .  760,856 
Thresher and clf'aJ�er, ('otton, F.  A _  Bla i n  765, 874 
ThrPRhing machine separating device, R. 

Da vies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76n, 702 
Tire clarnn, P. F. Schaffer . . . . . . . . . . . . . .  766, 1 1 9  
Tire, double tube nneumatic, A .  H .  Marks 765, 670 
Tire, spring, L.  Hf'rz . . . . •  _ . • . . . .  _ _  . . . . . .  760, 825 
Tire upsE'tting machine, W. H .  Wolfe . . . .  760, R68 
Tongne switch , E.  B.  Entwisle . . . . • . . . . .  765, 060 
TonguE' switch. G. M. Ervin . • . . . . • • . . . . .  760, 062 
Tongue switch, P.  Lavelle . . . . • • . • . . • . . • . .  765,669 
rr'ool , comhinR tion , K P. Watt . . • • . • . . . .  706,082 
Tool holder, J. R. Gilcrest . . . . . . . . . . . . . . .  766, 144 
Torpedo safety device, automobile, G .  E. 

Edgar . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . .  76.'\, 7f\� 
Toy air gun, G. Horton . . . . . . . . . . . . . . . . .  765,924 To,. .W1ca1o J. x:� . . . ..  , . . . . . . . . . . . .  '1'65,1126 

"Let Us Put You On the Right Track" 
Send for full information about the ideal road that i s  free 

from ruts and constant repairing ; that costs less than stone roads, 
lasts longer and is always in good condition and not d u sty or 
muddy. 

The Steel H ighway Track 
IS better for the taxpayer (less taxes) and better for horses 
and all vehicles. 

a Steel 
load 

One horse on 
can Pl;lll as heavy a 
good macadam road, 
good gravel road. 

H ighway Track 

or 
as S I X  
twelve 

horses on a 
horses on a 

This means less wear and tear on the road and wagon and 
harness, less exertion for the horse, greater speed for the wagon 
or any kind of vehicle. 

This p i c t u r e  
shows the S t e e  1 
H i g h w a y  Track . 
Every part of it is 
interlocking a n d  
p r a c t  i c a 1 1  y inde
structible. 

Write for book
let A that tells all 
�1bout it. 

Steel Highway Track Construction Co. 
O F  A M E R I C A 

SALES OPPICE 
1 1 4 - 1 1 8  Liberty St. ,  New York 

HonE OPPICE 
758 Drexel Building, Philadelphia 

Motors 
are Simple and Valveless . Easy to 
start and easy to operate. 

For autom Obiles and 1 aunche8. 
3 to) 24 H , P. 

Cut shows LaCkawanna Rever!:ling 
Device attacbe d to our fi H. P. mari�l� 
motor. No reversing gear necessary 

LA C K A W A N N A  lUOTOR COMPA N Y  
1) 1 . 6 1  Letchworth !"It, Bullalo. N, Y .  

HOW T O  MAKE AN ELECTRICAL 
Furnace for A m ateur-s IJ se.-The utilization 01' 1 10 volt 
electric circuitR for small  turnaee work. B y  N. Monrne 
Hopkins. 'l'bis  vul uable article is accompani ed by ti c
tailed working drawin gs on a large 8caJ e, an o th e fur
nar:e can be ID ; l df: by any amateur w b o  is versed in the 
use of tools. This article is contaIned in S('IR�TJ1i' I C  

P�iE�'�A
b� ��

P
;rfb�:��wrfirJa1�:y, :��e

Y��12�Yi;: 
or by any bookseller or n ewsdealer 

� Its triangular sh ape prevents 

W E  B U I LD M AC H I N E S entangling and gives three ttm.es 
th{� capacity of any oth er ClIp h\r 
attac h ing paners togetb er. 

'YJ< lHE(LlPPER(UP 
We have tbe advantage of having a large and 

perfectly appointed shop in a town where ex- Best &: Uheapest. All Stationer,. 

E;���8-W� :i:�i�:r\;d�����;S 6tS!��eer�����!� 
machinery. and are eq ui pped to man ufacture in 
quantities. 

C L I P PER JU F G .  CO . . 
. 401 W est 124th St., "ew York . U . S . A .  

• HRASS on STEEL · F or tree samples and information wnte to us. 
MARVDi & C A S LER CO,. �De�Pt.�L. ���c�an�a st�ota�, 

N
�. �Y.� . Low-Price� Electric Wagons 

Capacity 1 to S 'l'OIlM 

M ORRIS & R USHTON Boab and Canoe@.. We have in 
stock the most complete assortment at Hip:h Grade Cedar and Canvas· 
rovered Boats and Canops ever Sf-en m thlS rity. A lso FiJ eaT lIIS and 
Sporting Goods of every description. Send for catalog-ue. 

Dou b l e  ylotor Equipment 
Di rect D:,uble Chai n  Dri ve 

No Gears or PillIons 

THE AUTO·CAR EQUIPMENT CO, 

Buffalo, N. Y. The H. & D. Fol!!!om Arm!!! Co., 314 Broadway, 1'OHW YORK 

The Frank l i n  Mode l Shop SENSITIVE LABOR ATORY BALANCE. 
. . • By N. Mon roe H opkins. This " built-up " laborat ory �xpe.nmental work for.lnvent�r8: any- balance will weigh up to one pound and will turn with a t.hlng ]n metal. from a slDgle pIece to a i quarter of a postage stamp. T h e  ba1ance can b e mad e complete wor�l�g.mod e1 .  Apparatus for by any amateur skilled in the use of tools. alJd it wilJ c?lleges. Exhfl;ntlOn mod els .. Introduc- work as well  as a $125 balance. The article is accom. t�on samples of pa�ented artIcles. Spe.. panied by detailed worki ng d rawings showing various CIal t0918 for makIng meta� noveltIes. stages of th e  work. Th is article is contained in SnENI�ventlOns perfected. :!?rawIllg8 ��d de: TIFIC AMERICAN SUPPLEMENT. No. 1 1 84. Price 10 SIgns �or�ed out from Inventors Ideas cents For sale by MU�'N & Co . •  136 Broadway, .New Send for CIrcular 9. Y ork City. or any bookseller or newsdealer. 

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

The Brennan 'Motor Induction (Oils IS OUARANTEED 
for X-Ray Apparatus aud 14 H. P. d evelops rated power 

at 700 R. P. M .• devel ops 16 H. P. 
at tCO. and 18 H. P. at 9;'0. Mo
tors are used for automobile, 
marine and stationary purpol!les� 
They are sure and quick to run .. 

Wireless 
raphy. 
Jump 
Coil for 
mobiles and Engines. Syracu se, N. Y. 
E, S. RITCHIE & SONS. Brookline. Mass. 

~ 
Squ abs Pay Beat 

L A T  M E S . � 
Hens a I Easi er, need attention only part of 

First�class tools at reasonable prices. We IHnld .... tIme, bring big prices. Raised in one foot and power lathes from 9 inches to 15 mches. month. Attractive for poultrvmen F-enSltlVe drills, emery grmders and "ood latheS' l L � farm ers, women. Send for F�REE Wrlte for complete catalog. We guarantee to - BOOK L ..... T and Jearn this immensely 
- - ;�;����01l.JBmle80n Maelflne Tool Vo. rtch home industry. 

B4'U.VU, OIlIO, U. S. A.. PLYKOVTII Rocx SQ.u .... Co., S89 AilanUc Ave.,  Boston, M--. 



AUGUST 6, 1904. 

-

BLISS ELECTRICAL SCHOOL 
2 1 4 0 Street, N. W • •  Washington . U .  C .  

Offers a theoretical an d  practica l cour8e in ELEC
TRJ CITY complete in one year. Students actually con
struct Dynamos, Motors� etc. Twel/th year opens Sep-
tember 28. Send for Catalog. ( , 

Scientific America.n 
'T'O,\T gUll, R. M. Paintf'r . . • . . . . . . . . . . . . . .  765,7R6 
(l'l'ap, R. N .  Wynne . . . . . . . . . . . . . . . . . . . . .  765,869 
�l'rolley, W. O. Miller . . . . . . . . . . . . . . . . . . . . . 765, 850 
'l"rolley, J.  M. Olinger . . . . . . . . . • . . . . . • . . . .  765,852 
TrollE'Y wire clip, A. E. Holaday . . . . • . . . .  765, 974 
Truck, car, E., Packham . . . . . . . • . • • • • . . . .  765, 989 
Trunk harness, D. W. King, Jr . . • . . . . . . . • •  765, 895 
Tubes, etc . ,  manufacture of, B. }\ McT'ear . 765,673 
Tubular boiler, C. Bioly . . . . . . . . . . . . . . . . . •  766,016 

S P EC I A L  MANUF'ACTU R I N G .  
D I ES A N D  STAMPINGS TO ORDER. 

S P E C 'L M A C H I NE R Y - M O D EL S · E X P E R I M ENTA L  W O R K  
D R O P  F O R G I N G  D I E S  A N a  D R O P  FORG I N G S .  

H A R D WA R E  SPEC I A LT I E S  E T C'  M A N F o :rO O R D ER.SE N D  S A M P LE S  P R  O � A W I N G S  FOR ESTI MATE S W R I T E  FOR O U R  BOO K L E T. TH E G LO R E  M AC H I N E  & STA M P I N G  c o. 9 7 0  H AM I LT O N  S T. ,  I.. L E V E i... A N D ,  O H I O . '.rurbine, G. M. Andersson . . . . . . . . . . . . . . . 765,761 
Turbine, 1. Benj amins . . . . . . . . . . . . . • . • . . .  765. 806 1 ______________________ _ 
'.rurbine, steam, M. D. Kalbach • . . • . . . . • •  766,044 
Type casting and setting machine, G. A. �U3:ua:+19 C orliss Engines, Brewer.' Goods�n . . • . . . . . . .

.

. . . .  , . . . . : . . . . . . . . . 165, 775 1.1.!l.!I�IlQ !iuttlel S Macblnerv. 'l'HE VIVJ1F.JR TYpe
Fo��l�;:ng 

. .  ��� . .  ��
t
.
t��1� . .  �.��1�I.�0: . . . � � . ;: 765,965 

:MFG. CO .. , 899 ClInton St., Milwaukee. Wis 
Type writer actuating IDC'chanism. W. U. 

Spier,,,1 J • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  765, 799 
Type writer attachment, J. A. G .  Arnold . •  76;), 804 
Type \\-Titer copy holder. D. M. Sells . . . .  766, 1 2 0  
'l'ype viTiting machine actuatIng mechan-

ism, f'<lpctromagllPtic, B.  K .  Cnrtis . . . 765, tlGO 
Type writing machine carr.1age feeding 

C H E M I CAL E X A M I NAT I O N S  M/J�� 
D R. H. C. STiEFEL, Bissell Block, Pittsburgh, Pa. 

THE STATE U � I V E R S I TY O F I OWA valv�ecji����';?k/& AG,·�I�W�h : : : : : : : : : : : : : :  ���:�g� 
!:lCHOOL O F  APPLIE D SCIENCE, Iowa City. Iowa. I V alve device, C. H. Watters . . . . . . . . . . . . . 765, 867 

High grade courses in ENG IN E ERI NG. Numerou:,\ I Valv(> piston and connection, triple, GeItz 
technICal courses in special branches. A d equate eqmp- , & HosacI{ , reissue . . . . . . . . . . . . . . . . . . .  1 2. 245 
ment. Vniversity environment. Location unsurp�ssed . ValvE', puppet, H .  Dock . . . . . . . . . . . . . . . . . .  765,727 
Expenses low. Address G. E. MACL EAN , PreSIdent. Valves, means for operatillg pneumatic, 'V. 

Lintern . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . .  76fi, 74� 
Vapor g('nerator, .T.  Stnbbers . . • . . . . . . . . . .  766, 1 22 
Vehicle curtain, R. Wall . . . . . . . . . . . . • . . .  765, 6B3 
Vphiclp lighting apnaratus , J. A. Little . . . .  765, 979 
V pntilator, F . .T .  Proehaska . . . . . . . . . . . . . .  7H6, 06� 
Violin, J. D. Loppentien . . . . . . . . . . . . . . . .  766 , 049 
" �agoll l)1'a 1\::E',  J. J. Sl'llOfipld . . . . . . . . . . . . .  70l), ROO 
Wn p."on , dump, H. C.  Tripp . . . . . . . . . . . . . . .  766, 1 23 

MODELS & E X P E R I M E N TA L W O R K . 
Inventions developed. Special �lachinery. 

E. V. BAI LLAR O ,  Fox B l d g  .. Fran k l i n  Square,  New Y o r k .  

""'all seetion for house building, portable, $3 00 h F K C. Muhoney . . . . . . . . . . . . . . . . . . . . . . 765,930 TH E R M O- P I L E S  ly"u'c ass�;S� Chargi'i[g ';i��r:�� "\Yashillg' rn achinp, E.  G .  E:llis . . . . . . . . . . . .  765, tl1R batteries, etc.  Walsh's :Son s & Co., Newark, N. J.  
'Vashing machine,  H .  A .  Bierley . . . . . . . . . 766, 097 
'Yatch rpnairing tool, combination, M. W. 

Sayyidah . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 067 
Water, purifying, Jpwel1 & McGee . . . . . . .  76G, 1 4fl 
'Vatpf tube boiler, R. G ray . . . . . . . . . . . . . .  765 , 830 
Weather strip, m etal, n. E .  I{enny, 

765,844,  
"repd pr, \vhf"(,], S.  Fuller . . . . . . . . . . . . . . . .  . 

vVeip:hing mach'inp, automatic, E. G .  

'veii��(��aS
m�ch

'
��is

'
� : " 

��t���ti�: " 'A.: ' 'rI: 
Phi11ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 765, 676 

MODELSlCHICAGO MODEL WO RKS 
11.9 E. MADISON sr eft. )4130 IL L ESTABL ISHED /887 W R i T E  F O R  CATA LOGUE OF MOO�5lU PP'L' E S  

'Vhppl. SPf" Double helical spur wheel. 
"'?hiffi dreE' ('onpling', 8 .  .T.  Davis . . . . . . . .  . 

"\VhiffietrE'P hook,  A. R. OttE'rman . . . . . . .  . 

M O D EL A N D  E X P E R I M ENTAL W O R K .  ���:�i� liJ lectrical and M echanical Instruments. Hmall Mach'y. 
E DWARD KL E I N S C H M I DT .  82 W, Broadway, New Y o r k .  W h i n  RPctions, means f o r  uniting, M .  O.  

Felker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765.826 
YVh i n  "tock I f)l"lD  C'/'ll lll'l't io ll .  1\1" (\ Fun' Pl" . . 7RI;, R?J. 
"Thipping device, draft animal, J .  Brooner 766 , 1 :16 
"Thistlp, stpam. Andprson & Ayres . . . . . .  7()R, 1 2 9  
,\V i f' k ,  l a m p ,  H. G .  James . . . . • . . . . . . . . . . .  7G!), 076 
,\Vindow, H. E. Brown . . . . . . • . . . . . . . . . . . .  7(j!) . 81 0 

'SPLITDON�§fARK COltS 
�25 VAN DEWATER ST. ttY. �  

Makes Roofs Last 
Ten Years Longer 

Will Make Your Old Roof Absolutely Water� 
proof and Look Better Than a New 

One and Save the Pri ce-Will Add 
Ten Years to the Life of Any 

Roof-Guaranteed 
Liquid Samples and Book Showing Various Uses 

Sent Absolutely Free on Request 
It is useless to go to the expense of putting ou a 

ne w roof when you can make the old one good as 
new in point of service, have it  look better and 
save the price . ROOF LEAK will do it . Guaran
teed . It will make an old l eaky roof absolutely 
waterproof. It will add ten years to the life of any 
roof, new or old. It stops and prevents rusting in 
tin or iron roofs and arrests and prevents decay in 
shingle roofs. ROOF I.EAK is put up in heavy l i quid cement 
fo rm and is applied as received .  You will be sur
prised to learn how chea p you can mak(: your old 
roof n ew or make your new roof last a lifetim e . It 
will not crack in wi nter or soften in summ er, and 
is h ighly FIREPROOF. 

R O O F' LEAK has been made and sold since 1898 and 
i s  in creasing" in popularIty an d use at an enormous rate. 
It is being used on the h om'les. barns and granaries of the 
farmers of the land, and un t he beautiful bomes and 
cottages of our cities. 'Th e roofs at mills, elevators, 
store buildings, factories. d epots, roundb ouses, hot{>]s, 
c h ur ches and schoolhouses th rough out the l ength and 
breadth of the l and are being beautified, made wh ol e 
and durab l e  by ROO�' LEA K . ' H as heen adopted b y  th e U. S. Marine H oElpital s("rvice,  prominent railroad!':! and 
steel works. I t  gives equally good service on tIn, iron. 
felt or s h in g l es.  Wh en you buy It you have the assur
ance that you are not only sav ing- the price of a new 
roof, but that you are getting a roof t h at will  last ]onger, 
look better and b e  better than anything else you could 
get. I t  bas b een tried and stood the test. 

There is but one ROOF I� E A K  and 1S sold in our 
original kits beari ng our signature aild trad e-mark, not 
sold in bulk. A nyone having a roof that 'he wants to eet 
ten years more .service from witbout the expem�e of a 
Dew roof should write at once and get l iquid samples 
and interesting book sbowhlg various uses, uU of which 
will be sent absolute1y free on request. 'Vrite to-day 
and save t11 e price of a new roof or insure tb e prolonged life 01 roofs in good condition. 

"''''indow, C. E. Gale . . . . . . . . . . . . . . . . . . . . .  76G, 828 I 
� f.:_"u...� �r, 156 Fnlton St . •  Chicago �U �""' 263 PearI St . . New York 

_____________________ MAN'C'FA CTURERS OF FINE VARNISHES 

Remington Typewriter Co., 327 B'way, N. Y. 

The Light Running YOST is easy to operate. 

Its Beautiful W ork is easy to read. 
Our Vnusual Catalogue is easy to ullderstaud. 

W hy not sena for the UNUSUAL CATALOGUE 
ana leal" of the BEA UTIFUL WORK done by 
the LIGHT R UNNING YOST 1  Sent jree. 

Y O S T  W R I T I N G  MACH I N E  CO .. 2 4 5  B'way, New York 

K E N T  P O CKET M ETERS 
Automatic Volt-Ammeter 

r8 designed and calibrated espec
Ially for testing batteries on gas 
oline automobiles and l auncb ps 
and for any other use of like ca
pacity. Accurate and substan
tial. Ampere reading made sim
ply by pressing button. �P b e  

___ most COllvenient and complete 
battery Le�ter on the m ar ket. Volt-Ammeter $6.00. Amperemeter $1).00. 
Atwater Kent Mf'g� \Vorks, 1 10  N .  oth St., Philadelphia, Pa 

Trade Marks. 
Designs, 

COPY:I;ights. Etc. 
Anyone sending' a skf>tch an d def:l.criPtion may 

9uickl� as�ertain our opinion free whether an 
In ventIOn IS probably pat entable.  Communicft� 
tions strictly confidential. Handbook on Patents 
sent tree. O l d est agency fo!' securing- patents. 

Pa�ents taKen through M UNN & Co. receive 
Spectal Notice, without charge. III the 

Scient i f ic  American 
A handsomel y il1ustrated weekly. Largest cir
culation of any scientific journal. rrerrn..-, $3 a 
year ; four months, $1. Sold by all newsdealers 

MUNN & CO.36 1 B roadway, New York BranCh Ollloe _ j' 8t. Waahillllton, D .  C. 

""'indow, R. H .  ""'under . . . . . . . . . . . . . . . . . .  7fl!), D49 
Wi nuow fI'flm e  ::!.:l1d s m � h ,  A.  Rn snPf . . . . . .  7()5 . R57 
""'iring system, hOllSP, .T. " ... . A. Richardson 765, tl04 
",Vorsted pr'pparing and spinning macblne, 

MECHA NICA l, M A N U F A C T U RERS wishing , p .. p .. �pi ... iI�i.��iiiiiP!9��!!� 
t� e:'��!it'kbl"e%��Jt'y 6g:� £t)ji'.;'�:;:,Pir:�t

ed ' 
F. P R h n \,' . . . . . . . . . . . . . .  76l), 7 1 �  to 7f)!') , 7 1 7 

Woven fahric. T. B. Dornan . . . . . . . • . . . . .  7fl!'),!161 D RY I N G  M AC H I N ES S E 'V O RRELL 
W rench, H .  L. Bordwell . . . . . . . . . . . . . . . . . . 765, 9 1 2  • '

H�nn i bal , Mo. 
"'rench , W .  N. Greer . . • • • • . • . . • • . • . . .  766, 1 45 

DESIGNS. 
Pin, clafoip, H .  W. FishE'l . • . . • . . . . . . . . . . . . .  �7,055 
Rubbpr fnl)riC', shE'd, D .  B. Mu rfin . . . . . . . . .  37, 057 
Spoons, for}{:-;. or  similar a rticles, handle 

for, F .  HabC'llsack . . . . . . . . . . . . • . . . . • . •  37,056 

TRADE MARKS. 

TWE N TY- F I V E  D O LLA R S  CASH  
For information about a machine to wash ( outside only) 
50,000 round ]ight-weight 8 and :20-ounce bottles per aaY" • 
.E'our girls to attend .  Or O D e  of 20,000, two attendants, 
daily. STEVE. J. THO"E, 4;)8 Wabash Ave., Chi cago, Ill. 

Bak ing powder, J .  H. Pa rrish . . . . . . . . . . . . . 43 ,o58 1 TypJ:WhITJ:h HJ:ADQUAhTJ:hS Bee l:, A. Sch?eidE'r . . . .  � . . . . . . . . . . . . . . . . .  , 43, 050 L K LK L K LK 
BeltI�lg,  <;cr

.,.
tam llamed, ? L.

, 
I r

.
eS?r� . . .  '

r
' � 43,068 332 Brvadway, .New Yoril:, sell all makbs undt:t half.price. Don't buy C a r  cO�l pIlllg S,"

, 
buffers

�
, dra:� g

,
ears, a d pa t " 

.
before sendlllg" for samples of wrltmg, pnce�. exchange and unprejudiced 

. th( reof, ( .. ould Couph 1 Co. . . . . . . . . . .  41 . 0�2 ·Idvice . fmmense stock tor Nelection. Shipped fOT tnal. Guaranteed 
CIgars, A .  Caruncho . ,  • . . . . • . • . . . . . . . . . . .  4.l, 002 tirst-clas8("ondiilon. Dealers suppbed. 

Coffee, green, E. de la Garza y Cia . . . . . . . .  43,053 
Coffer� made from bananas, Banana Coffee 

and Ii�ood Co.  . . . . . . . • • . . . . • . . . . . . . . . . .  43,054 
Corn c']rc, N .  Chennaux . . . . . . . • . . • . . • . . . . .  43, 0(;1 
Corn shellers, A. H. Patch .

. . • . . . . . . . . . . . . .  4 :J , 071 
Corset covers, 2\ialine Mills Co.  . . . . . . . . . . . .  43, OGO 
Duck and dress good s, LO\vell Wf'aving Co . .  43, 049 
Feed, certain named, Washburn-C rosby C o  . .  40, 059 
I��enciIlR  wirf', PU f' Hif' Rtpo('l and "'Vir" Co. . .  4� . OGf) 
Mineral waters, Hydatso Mineral Water Co. 4:J, OG5 
Oils, lubricating, Crc",' Levick Co.  . . . . . . . . .  43,()(t6 
Ointmeut, JOGf'ph D. Brown Chemical Com-

pany of Baltimore City . . . . . . . . . . . . . . . .  43, 063 
Painters' supplies, certain named, BE'nj amin 

Moore & Co. . . . . . . • . . . . . . . . . . . . . . . . . . .  43,065 
Paints for certain named purposes, Columbia 

Refining Co.  " . . . . . . . . . . . . . . . . . . . . . . .  , 43, 064 
PapPI', grease and moisture proof, R. S. 

EIli,)t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43, 067 
Salvps, G. F. Fuerth . . . . . . . . . . . . . . . . . . . . . 43,062 
SlicE'rs and kraut cutters, vegetable, E .  C. 

�-\ tl;:ins & Co. . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tbrpad,  sP\ying, ,\Villiam Paton, Limited . .  . 

,"Vashing fluid, J. E. Jnshf'r . . . . . . . . . . . . . .  . 

"'ntches, C. F.  York . • . . . . . . . . . . . . . . • . . . .  

Yeast, J. H .  Marquurdt • • . • • . • • . . . . . . . . • . .  

LAB I<�LS. 
"Cinch Rubber neels, " for rubber he"�Is,  Jj"1. 

43, 070 
43,1l51 
4�, 060 
43,048 
43,Ol)7 

W. Whitcher . . . . . . . . . . . . . . . . . . . . . . . . . .  11 , 269 
"Colonial Art Finishps, " for finishing ma-

terial,  Chicago "-Tood Finishing Co. . . .  1 1 ,27tl 
"Dorothy Di x , "  for cigars, H .  Sommer . . . .  11 , 275 
"Dr. Straube ' s  H ien-fong-Esseuce , "  for 

medicine. German-American H ien-fong 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 272 

" Erin Brand , "  for handkerchiefs, A. B .  
Heine & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,268 

"Im perial Vaginrttes, " for suppositories, J .  
8.  Falel, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 27� 

Manufac� 
turers of H A R DWAR E  S P E C IAL  T I E S  

Contract 11lannfactnrers and 
will  market arti cles of merit 

LO R I M E R  M F G .  C O  . . 1 5 3 S ,  J efferson S t  . .  Ch icag o ,  I I I .  

Removed to 182 Milk Street. 

B A R C A I N S  I N  M A R I N E  E N C I N ES.  
%" H. P .  t o  8 0  ! .  P. 2 and 4 cycle. Hug-Ie. double, tnple aud 4 Cylill 

del'S, auto marine and workmg engines. IIh:'h and low speed. Tho; bps 
on the market for auto, speed or racmg boats. launches, cruisers an d 
auxiliary yachts. ""Ve also manufacturtl the onl�' true Soild Reversi hie  
Propeller 'Vbeel, the best wheel in the world. \Vritl! tor full descrlptlve 
catalog B. Agentf:i wanted in every country. 

Michigan )lotor Co., Grand Rapids, Mich. 

E c l i pse  Pocket Am meter 
for g-eneral battery testing. 0 to 2 0  amperes. 

Flexible eord attached and contact spur in ease, which 
IS dl'awn ba(lk iuto ('a�e, when cmned III pocket. 
��� ������� an�a;:l��I��l��t �ve�����'d ��

ll 
!�tl��

e
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Price $5.00. 
ELIlREIlGE ·ELECTRIC M PG. CO. 

22" Main St., Springfield, MUliiIs. 

8BL�JiL'LIN8,PlmN 
" Th e  Pen That Fills Itself" 

Dip pen in any ink well or any ink, press lever and operation is 
oyer. A s  a matter of cleanliness, comfort and COllYenieuce don't 
you o�ve it to yourself to learn more about thif! perfect pen ! 

If you will let us send you our beautiful nt'w lliustrateu 
(�ataJogue, it wiI! IIl.1,ke you a C01\'KLL� enthusiast. 

The Conk l i n  Pen  Co .  l 1i :l:g.:�o(il;t:
e
. 

Represented in Great Britain by American AgenCIes, Ltd . ,  3.'< Rhm· 
I,an." Farringdon St. ,  Londoll, E. C. in Australia by Rae, lI.Iulln & Gilbert, 47 .Market St.,  :\1 e l bourne. 

: :��:�, ,�
r:�r

d,����� c;�\��e r� 'M�a
e�rr�o;�i�g 

1 1 ,277 

Po\vdf'r Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 ,278 
"Paynps Healing Powdpr, " for healing pow- JEFFREY ELEVATI NG--C O N V EY I N G --POW E R  For Catalogues addref.iS 

T H E  J E FF R E Y  M F G .  C O  
der, PaynE' Drug C o .  . . . . . . . . . . . . . . . . . .  1 1 ,274 

"Sa-go-Ia Mountain Sage Tonic, " for m{'di-
cine, Rocky Mountain Sage Tonic C o  . . .  11 ,270 

"Spef'kled - Henn, " for candy, Benn & Speck 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,276 

"Ticknor':;:;  Magic Capsules , "  for medicine, 
G .  Ticknor . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,271 

PRINTS 
"A Delightfnl Sweet to Eat, " for milk choco 

late, Huyler's . . . . . . . . . . . . . . . . . . . . . . . . • •  1 , 033 
"Adlf'l' Clotbp:;:; for fall and '\-vi n ter. " for 

m e n ' s  winter apparel, David Adler & 
Sons Clothing Co. . . . . . . . . . . . . . . . . . . . . . .  1 ,031 

"Fo3-" s Vest Poclwt Foot Hook , "  for foot 
hooJ, s .  .1 . Foy . . . . . . . . . . . . . . . . . . . . . . . . 1 , 032 

"Gold Medal !O\va Sorghum , "  for sorghum, 
FH l'l'r 1 J  8< Co . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 034 

"GolfonelIa , "  for ladies' head gear, J.  Rosen-
feld . . . .  ' . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  1 ,02 9 

"Gustav Eispnkmmer's  G rand Darklight 
Cleaning Fluid , "  for cleaning fluid, G .  
Eh;;f'nkramE'r . . . . . . . • . . . . . . . .  , . . . . . . . • . .  1 , 035 

"PIE'ased Customer, " for men's clothing, G .  
V .  dmith . " ._ . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 030 

"PyramJd Nutural Cpmpnts Plaster, " for ce-
IL:It plaster, United States Gypsum Co. 1 ,036 

A printed COpy of the spedtlca tion and drawing
of any patent in the foregoin� list, or any patent 
in print issued since 1 863, will be fu rnishC'd from this  office for 1 0  cents, provided thp name and 
number of the patent desired and the date be 
g-ivPll. Address Munn & Co.,  361 Broadway, New 
York. 

Canadian patents may now be ohtalned by tbe In· 
vf"nto rs for any of the inventions named in the forf'
�olng list. For terms and further partlcula .. 1 'lddre .. MulUl ,. Co •• 361 Broadwll)'. New York. 

Transm ission·-Scre e n  i n g-·Oredg i n g ·-Coal C u t t i n g  
Dri l i i ng--Ha u l i n g  .. Wash i n g  M ach i n e ry. 

COLUMBUS, OHIO, U . S .  A .  
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ELGIN 
TI.M'E 

lIiEW YORK 

The Elgin Watch is as indis
pensable to the traveler as it is 

to the great railroad systems . 
Every Elgin Watch is 

fully guaranteed . All 
jewelers have E I g i n 

Watches . 

"Timemakers and Time
keepers, " an illustrated 

history of the watch, sent 
free upon request to 

E L G I N  NATI O N A L  WATCH CO" 
E l g i n .  m. 

DENVER 



lC4 

A osolute air governor, guaranteed tires. indestructible 
crank-shaft. meChaUicallc: correct trans rnh's i ()ll. thor· 

�.
U&h�: 6l'��':,�i'i.:r��Ii't"ou�

°'fJ'���lJ, �'huO�P"tr:�pf�g 
lIverIes. 
THE WINTON MOTOR CARRIAGE CO. ,  Cleveland, 0., U.S.A.  

Orient T00neau Car 
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\Vrite for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O . 

Waltham. Mass. 

DARRAC Q 

12, lo�20. 30-35 lIor�e Powers 
Favorite of two contin ents. Holds more 
records for speed and end urance than aI1 Y 
other make. Prompt deliveries. Dupli 
cate parts always on band. 

Scientific American. 

At Last the Game of Golf 
enjoys the pecul iar pnvilege of being perfectioll_ TIlE 
" ltlISSING I,I N K "�0 1!' 'l'HE L I N K !-l  found in 
the ' "  I deal " :Scoring H evice. Always keeps the 
score in Sight. �"'eightless. A ccurate. A djusta b l e  t o  
a n y  wrist. A transparent cover protects the sheet from 
soil. O penings permit scoring with convenience and 
d espatch. Lift the button and a fresh sheet is Instantly 
exposed. i\-lade from tine tan Russia. Device mailed for FillY Cents. 

W .  H .  W E I S S B R O D . G r e e n f i e l d , M a s s . 

ACCURATE 
RELIABLE 

DVRABLE 

VV A T C H E S 

STYLISH till. 

EFFECTIVE 

IN DESIGN 

We know that our watch es wi l l  do what we expect of them, the)'efore, it  is easy t o  unqu estion
ably gu arantee every watch we In uke, frOID the cheapest to the Blost expensive grade. 

THE N EW ENGLAND WATCH CO., 37 ®. 39 Maiden Lane. New Yorh 
7 Snow Hill. London, England 

Edison 

Records 

Gold Moulded Phonograph 

Reduced to 35 Cents · Each 
F O R.  S A L E  B Y  D E A L E R S  E V E R. Y W H E R. E  

HAPGOOD DOUBLE fLUE HOT ILA51 RANGE 
Guaranteed to sa.ve one.third in fnel over any other range. Material and workman
ship unexcelled. Guaranteed to be satisfactory or your money refunded. (See cut.) 

Our Ha pgood Anti -Trust Range, $2 1 .75 
A 6-hole range, full  nickel trimmings and aluminum coated reservoir. Most perfect 
low priced range made, Send for eomplete Catalogue showing our full line, at least 
1000 other articles, at faetory cost plus one small profit. 

HAPCOOD M FC. CO., 231 Front St. , ilL TO N ,  I LL. 
The only manuf&cturinc company in lbe world in their line selling direct to the cODsumer. 

:r�:t��rl/��e :�:/:� ' M o sq u i to es  
In  many, the  th ing we JAPSTICK is a new aromatic p�s. 

A M E R I C A N  D A RRACQ A UTOMO B I LE CO. 
Oontrollea by E . A. La RocIw Oo., 6b l Hudson Street want to say to 

1 4 7  West 38tb St., New York 
you IS 

O l d  

. 
tille,  which is guaran

teed to drive away mosqujtoes. Each stIck burns a n  

hour. Cures mosquitoes of. t h e  b I t i n g  ha bIt.  Sent 
postpaid for Fifty Cents per box. 

-���iiiijiiiiiiiiiijiliiiiipiiiliipiiiiliiW. t h t " T  a y l o r  
[Ii; ri1 ;i i :It ;J S t

a
y 1 e "  roofing 

THE CULECIDE CO. 

GAS and GAS'O"i:IN'E 
t in 1 6 5  SUInIner S ••• Boston Mass. IS 

For A l l  Work. the I t ·  t ' I I d St,atlonaries, Portables, Hoisters, Pump- on v I n  S I ma e 
ers, Sawing & Boat Outfits. ." 

Senel tOl· Oatalog"e anel Testimonials l' n the oldJashl' oned way !-ltate Y our Power N eeds. 1 ;  
CHARTER GAS ENG INE  CO • •  Box 1 4 8 ,  STER L I N G ,  ILL.  b y -hand labor, which is  

T i l e  Packard i s  greater and grander than al 1 other 
l o o ;,or cars of t b e  V oiture Legere claSH. Supreme 
i,n end uranee, strength. speed, light weight, cum
f,ort, a PPoi n t m ents. appearance and control. Per
fect in mechanical d esign and construction. 
Model "L," 1 904 Four-cylinder Packard, 22 h.  p., $3 ,000 

Otber Models, $ 1 , 500 to $ 1 0 , 000 
Send' for descriptive, illustrated literature and name 

o f  nearest agent 
]'ACKAUD M O T O n  C A n_ co., Dt-'pt. 5, DETr.oIT, U ,S.A. 

!\1€mber Associatioll Licensed Automobile J\.lannfacturers 
New York Age1lts . PACKARD !\10'I'OR CAR Co , of .r\ew York, 

317·319 VIlest 5!-Jth Strt'et, New YOlk City 

W h at J s D au s,' Ti  p -To p ? 
TO PU: O \'E I h �t Daus' . " T!p Top " is 
the best and Simplest rle\ lee for making 
1 0 0  copietil trOlH pen-wri tten and 00 
('opiel!l from typewritten Orlglll:tl , we will 

ship complete duplicator, cap Size, 
\\ i t h o u t  d epoll!it, on ten (10) 

�::.�:: ���t!·O letil� '5 
trade dh�ountof Net 
33% per (·Cllt. 01' 

The Felix A.. B. Daus Duplicator Co., Dans Bldg , 1 1 1  John St., �ew York 

S 1 A l l  varietieR a t  lOWeSt  prlces. Rest Hal lroad 
Track and 'Yagon or StOCk �caJe� made. 
Also 1000 useful artICles. in c l u ding Sateh. �a � � .  'lewmg "l achines, Bicycles. Toul,. etc. " ave 

Money� Lists Free. CHICAGO SCALE Co . . Chicago, Il l .  
--------------_. -�- -

T H E C R A N E  P U L L E R  
A d eliberate acceptance of this imple

ment upon out' word, will reward the 
buyer with a N  E W tool d esigned for draw

ing oft cams. wbeels, puB eys, etc .. and 
forci ng on or off sleevets, coupl ings 
and th e l ike. No_ 3.-F'or use in ma
chine shops and automobile repair 
s h ops. capacity, 10 tons. No. 2.- For 
ul?loI?obile K.its, capacity, 6 tons_ 

C RA NE & R I C H A RDSON, 
1 1 3 Waler  Street, Bost o n .  M a s s .  

the only way to make a roofing t in  t h at lasts 
Will pulverize all kinds o f  millinll 
ore. It is economical i n  the use of 
power, will reduce to fo:ny mesh 
10 to 15 tons per day, operated by 
steam or cOllipressed air.  Can be 
n �talled at sruall  cost. Is equally 

efficient for large or FIlla)) plant. Every one who lives u nder a tin roof, or expects 
to, shou ld send for a copy of "A G uide to C-ood 
Roofs," but architects, builders a n d  t i n  roofers wi l l  
b e  especial ly interested in 'T h e  Arro w .  a l11onth!y 
publicatlO11 sen t free to thenl 011 reqdest. 

Prospects can quicl{ l y  be made 
pay mil properties by the use of 
The I deal �tamp and fo.uitabl e 
concentrating table. 

N. & G. TAYLOR COMPANY 
ESTABLISH ED 1810 

P h i l a d e l p h i a 

THE IDEAL COMPANY 
8 9  State S t  . •  Boston. Mass. 
The Hendrie & Bolthoj)' 
.M!g anel Supply 00 .• 

Denver, Col., General Agents 

WHERE TO STOP AT THE 
WOR.LD'S FAIR. 

An ideal World's Fair stopping place - AMER.ICAN HOTEL, 
S�. Louis: Pra�tically fi!'�-I?roof. _Five hundred ligbt, airy rooms. 
Situated ImmedIately adjOining Main Entrance, two minutes' walk 
to the �ery heart .of World's Fair Grounds, saving you much of 
the fatigue of slgbt-seelng. Clean, comfortable, convenient ; 
evel"Y!hing new and first-class. European Plan, one dollar up ; 
American Plan, two dollars up. SOUVENIR Map of World's Fair 
Grounds FR.EE. Address American Hotel Co .• St. Louis, U. S. A. 

I DOING BUSINESS IN CA NA DA ? 
Why Not Establish a Branch Factory There ? 

A gOOd o pportunity ,is open in t h e  man u fa.cturing city of Brantfo.rd, Onta.rio. w h ere a fi n e  factory is  
for sale, or to rery.t. l� ,  IS l ocat(�d on a large JOt, and in('J ud �s three g90.u b I i e l{ build ings and fil'eprouf 
stor,:house: M am bUI lding · lI5 teet by 65 feet, three 8toreys high, w�th good 18:1 H.  P. engine and boiler 
AvaIlab l e  for })resent use. Will  b e in market only a short time. Apply to P .  O .  Box 49, Bruntford, OntO 

In the shop GA S is to be tbe 

R d · I Predominant Power. a HI": "TRUE" GAS ENGINE I U ·m for spee d .  power and economy. . 
}l'our cycle. V erti.cal type. I -

'The Spintl:ariseope, givlIlg mo�t bril l Iant "ifeets, postpaid , $\/.00. R:tdiant 
Tubes, contaming l{adiulIl lllu:tn)'<i" tor demonstrating fluorescence, $7. [,0. 
Newton's Rarlionwter, demoOf,trating by m',ans of mai.!"lC lant-pro the eleClrical 
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UramuHl COlleen/rate,>. Pitch"u lclHle) 'VilIelilite. \Vnte for circulars to 

W i l li am!!!, Urown &: :Euric, Dept. 6, 918 Chestnut St., Phila(leJphm 
If-ulls as smooth as a 
new pack of cards . 

---
10. 15. 2o-H.P.�30, 40, 60, 100 

supplied at once, others on de
mund. 

FRA N K  RI D L O N  CO. 
200 Summer St. Boston, Mass 

A BRAKE I S  " TH E  J EWEl" O F  B I C YC LE M .ECHAN I S M  
It is simply l awl essness to life and apparatus not to 
take advantage of tbe ne w principle applied in the 
new 1904 MORROW BRAKE 

The Morrow avoids all troubles by employing- but one clutch. 
Send for a catalogue and learn Hle recommendatory features of tbis perfect device. 
PRICE, $Ii. E(H, JP!'!E MACHINE CO., Elmira, N. \' .  

AUGUST 6, 1904. 

C\OLD G A LVAN I Z I N G .  
AMEJRI CAN PROCE S S . NO R O YA LT I !:: 5.  

SAMPLES A N D  I NFORMATION ON APPLICATIO N .  
N I C K E L 

AND 
Electro- Plating 

Ap�aratu8 aDd Material. 
THE 

Hanson & Van Winkle 
Co., 

"N ", ,,,·n,·li .  N. J .  
92 William St., N. Y. 

30 & 32 S. Canal St. 
ChlcSIlO. 

Perkins Power Presses 
!lre the strongest i n  the 

world. This is Model "A" 
No. I, called 

HThe Crimson Beauty" 
Built in lots of 100, quick 

shipmeut is the result . 
Steel forged shaft. 
Over 200 different presses 

shown in our 1904 cata
logue. You NEED IT. 

Historic Boston Souvenir Knives 
FIRlST QUA LITY 

Two-bl ade pocket knife, 6Oc· 
A rtistic reproduction on alu ... 
minum band J e  ot famous his-

�?��1:_lh���e
Of :n����n

watJ�� 
guard size, nOc. Mailed to any 
address on receipt of price. 

BURDITT &. WILLIAMS CO. Boston, Mass. 
Proprietors of the H Hardwttre Store for a Hundred Years." 

The OnLy Device .8 
that will remove aU Bcale from the tubes of a water 
tube or return tubular boi l er is tbe 

Dean Boiler Tube Cleaner 

It has taken hundreds of pounds of scalp- from boilers 
�bought clean, and .in one im�tBnce h saved $80 per day " 
In fuel consumptWIl. Pamphlet U EcoDomy in the 
Boiler Room " sent upon request. 

WM. B. P IERCE CO. 
319 Washi ngton Street, Bnffalo, N. Y. 

DIETZ Runabout 
Searchlight 

With Self-contained Generator is the 
HS!fih�a:�r 

1�;�8
sI�;t�;.

n
�f C��b�!: 

rl!llS 10 hours WIth one 
fi J i i llg, anrl can be turn 
ed (Jut and burned agam 
and again wlthout ma
I t;'l lal waste ot carbIde. 
SImplest COllfotruction ot any AcetyJene Lamp, 
an" certain in operation. 
Send tor circular. List 
pnce $SO.OO. Sol,1 
by all bve dealers. 

E s t a b l i s h e it  1 8 4 0  
R. E.  D I E'l'Z COMPAN Y ,  r r  Laljl"ht St., New Yo�k 

An invaluable aid to 
pil ots of launches or 
auto boats in picking 
way atnight and espe
cially making land
ings. The name 

SOLAR 
LAMPS 

insures their successful, 
satisfactory operation, 
for years of making 
" lamp successes " 
places Solars. i n  the first 
rank. The search-lights 
throw an extreme white 
ligh t and will pick up 

SEARCII.LIGIIT 
dock or buoy 500 feet with It':.�.'d:rtd.r and away. Write for free 

Price, $65.00. catalogue. 
BADGEIt BRASS MFG. C O . ,  Kenosba, Wis. 

NEW YORK OFFICE, 11 WllXren Street. 

J ESSO P'S S T E E LTHB\��V 
FOR TOO L S, S AW 5 E TC 

W!!! J E S SOP & S O NS  t:e 91 JOHN S T. N E VI"  Y O R �(  


