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A 75,000 HORSE POWER TURBINE PLANT. 
The great power station which is being erected at 

Chelsea, London, for the operation of the District 
Railway system, possesses special interest because 00[ 
the fact th,at it  wil l  be the first large electrical powe'­
station to be operated entirely by steam turllines. The 
plant will consist of ten turbines, each of 7 ,500 horse 
power, with an overload capacity of 50 per cent above 
the normal rating. The turbines, which are being 
supplied by the British Westinghouse Company, will 
be of the Parsons type with Westinghouse modifica­
tions. Each turbine will be di rect-connected to a three­
phase generator of 5,5()0 kilowatts running at a speed 
of 1,000 revolutions per minute. There will  be only 
four field-magnet poles , and current wil l  be produced 
at 11,000 volts potential . The dynamos and the tur­
bines are being built, part of them at the works of 
the American Westinghouse Company at Pittsburg. 
and part at the new works of the British company at 
Manchester. As a result of the high speed of revolu­
tion, and the consequent small number of field magnet 
poles required, the dynamos will be only about 9 feet 
in diameter ; whereas, i f  reciprocating engines, of the 
type used at the Metropolitan Elevated Company's 
power station in this city, were u sed, running at 7 5  
revolutions p e r  minute, t h e  diameter of t h e  generators 
woulll have to be not less than 32 feet. 

.. ., 
PERMANENCE OF STEEL FRAMEWORK IN TA�L 

BUILDINGS. 
The construction of the Rapid Transit Subway has 

necessitated the pull ing down of a twelve-story skele­
ton steel building at the corner of Broadway and 
Forty-second Street, which was erected early in 1899. 
Its removal has given an opportunity to determine 
how far the methods adopted for the prevention of 
rusting or  oxidation of the steel of these buildings are 
successful .  Of course, the period of time during 
which the steel has been incased, three years, is very 
limited ; but it is sufficiently lengthy to afford at least 
some indications of what may take place during the 
lapse of centuries. At the time of erection the steel 
work was given two coats of paint composed of carbon 
and linseed oil. The columns and girders were in­
cased either in rectangular shells of brick, or with red 
brick and terra cotta ; if  with the latter, the spaces 
between the inclosing material and the steel work 
were filled in with brick and rement mortar. After the 
recent removal of the brickwork and terra cotta, the 
steel was found to be in first-class condition and 
showed no signs of decay. In the few spots ·where 
there was a slight evidence of oxidation, the rust had 
been on the columns, apparently, at the time they were 
put up, o r  i t  was due to some abrasion of the protect­
ing coat of paint. I t  is interesting to note that the 
outside columns supporting the outer walls of the 
building were found to be in just as good 'shape as 
those in the interior of the building. Although, as we 
have said, the period of test was a brief one, it  is  con­
sidered by architects to have been long enough to 
establish the thoroughly reliable nature of the standard 
methods of protection adopted in this form of building. 

...... 

THE CHANGES IN THE CROTON DAM. 
It . was to be expected that when the present Chief 

Engineer of the Aquecuct Commisl!lion proposed to 
make a radical change in the plans of the partly com­
pleted Croton Dam, his action would provoke more 
or less criticism. The vast importance of this great 
work, the standing and aclmowl edged professional 
ability of the former engineer, Mr. Fteley, who is  re­
sponsible for the original design of the dam, and the 
fact 'that the radical changes proposed would involve 
the tearing down of a considerable portion of the 
completed struct.ure, combined to produce a feeling 
of astonishment that any such fundamental recon­
struction should now be proposed: However, after 
giving careful consideration to the reasons assign ed 
for the proposed changes. and making a personal in­
ve'ltigation at the dam, the SCIENTIFIC Al\IERICAN came 
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to t hc eOllellll:lioll that. so far from having needles::;l)" 
df'1ayell t he completion of the Croton Dam, Mr. Hi l l ,  
the  chief engineer, has  not  only added greatly to the 
stalli lity and appearance of the structure, lIut has 
preventfCd the incorporation of a feature in the design 
which, in all likelihood, would have brought about 
the ultimate co·llapse of the dam. To say the least., 
i t  was a delicate task to propose a change which 
wou ld look like an indi rect censure of the plans of a 
distinguished predecessor; and it was a daring task 
when such changes were certain to provoke a storm 
of angry opposition from the citizens, who had already 
grown weary of the prolonged delay in the completion 
of this much-needed work. While we question alto­
gether the judgment, we can fully understand that it 
was the lIest of motives which prompted the Mer­
chants' Association of New York to criticise both the 
present Chief Engineer of the Aqueduct Commission­
ers and the Commissioners themselves for the delay 
o·f the dam. At the same time it is distinctly fortunate 
that the present Mayor of New York was able to take 
a clear grasp of the situation, and so far from removing 
the Commissioners', as the Merchants' Association 
demanded, did not hesitate to indorse their work, 
especially as cO'ncerns the proposed changes. 

Mr. Fteley, who designed the original structure, sub­
stituted an earth dam fllr a solid masonry dam on the 
southern end of the structure, for reasons of econ­
omy. That he himself was at one time sensible to 
the risks which led his successor to. condemn the earth 
dam, is shown by the following extract from a report 
on the great Quaker Bridge Dam, for which the pres­
ent dam was afterward substituted, made by him as 
Consulting Engineer to the Aqueduct Commissioners, 
as far bacl, as July 25, 1887, in which he says : 

"An earth dam, with a core of masonry, was also 
ronsidered. In such structures, the thrusts exertell 
by the earth against the center wall, during construc· 
t ion !lnrl at the different stages of the water surface, 
when filling or emptying t�e adjacent baSin, are un­
kn own or, at the best, very uncertain ; if the wall 
became fractured under their action, or allowed thE' 
water. in places, to pass through, the leaks, under such 
a considerable and unusual pressure, would endanger 
the stability of the earth embankment. Moreover, 
the authorities agree t hat this kind of structure is  
not safe to adopt beyond a certain limit of height ; 
and it was thought unwise to attempt an experimE'nt, 
which owing to the importance of the interests in­
volved. was not justified by the saving in expense 
which might have been effected by its adoption . 

" I n  this caee, where the welfare of New York is con­
cerned, and where the consequences of a possible dis: 
aster. with 30 ,000,000,000 gallons of water be�'ind 
the dam, may well be imagined, we must deal with 
certainties: we have before us many successful in­
stances of masonry dams, al thoug:h of less magnitude, 
and the proposed structure can be so proportioned and 
const ructed in masonry as to stand effectually the 
great pressure to which it is  to be subjected." 

I t  was in practically the same terms that the pr!�ilent 
Chief Engineer of the Commission recommended that 
a r�vision of the Croton Dam plans be made, to the 
extent of substituting masonry for earth, and we think 
that the above quotation from a report of th� original 
designer of the dam itself should silence fcrever all 
criticisms that might suggest t .hat the cha'1g"e in �he 
plans was made from any other motive than that of 
securing the most durable and perfect struc�ure 
possible. 

---------- .. , . ., . 

WARSHIP CONSTRUCTION IN PRIVATE AND GOVERN­
MENT SHIPYARDS. 

BY OUR LONDON CORRE!o'PONDENT. 

In view of the experiments of the British Admiralty 
d epartment, now in progress , to ascertain whether a 
private shipyard can build warships with greater speed. 
than the government shipbuilding yards, the results in 
tliis direction in other countries afford interesting com­
parisons. In Germany and France battleship construc­
tion in both the private and state yards is very and 
unnecessarily protracted. And this delay eonsti tutes 
a grave national danger which, it  would seem, 
the respective governments do not adequately appre­
ciate. In England, where, on the other hand, such 
work is carried out with all  possible expedition, it has 
now become an axiom that "Great Britain can afford 
to wait until the Admiralty know the designs and 
effiCiency of the projected vessels of other (European) 
nations before she commences to build a new vessel 
to excel them."  In the case of the German battle­
ship "KaisE'r Karl der Grosse,"  a vessel 377 feet 
4 inches in length and of 11,500 tons displacement, 
with four 9 .4-inch guns and eighteen 5 .9-inch guns, 
and with engines of 13,000 i. h. p" capable of develop­
ing a speed of 18 knots, she was erected in the 
private shipyard of Messrs. Blohm & Voss at Ham­
burg, and no less than 40  months and 5 days elapsed 
from the laying of the keel until delivered to the 
p:overnment. Even the Krupp firm. notwithstanding 
its modern and extensive equipment, are not much 
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faster, since they ocellpied 35 months in Imilding thc 
"Zaehringen. "  With respeet to the Imperial dock­
yards, they are quite as slow, since it was nearly four 
years before the "Wittelsbach," a similar vessel to the 
"Kaiser Karl del' Grosse," was ready for sea. In 
France a similar state of affairs exists, but in this 
case the delay is more attributable to the uncertainty 
and hesitancy of the Naval Department, since the 
French government have a peculiar way of suddenly 
stopping work upon the construction of one vessel 
and directing operations upon another ship. But in 
the case of the three new battleships "Oemocratie," 
"Justice," and "Verite," which are each to be of 18 ,000 
horse power, it is calculated that they will  occupy 
four years in build ing. What is the result of this 
protracted construction? These three French battle­
ships are of tremendous power, but progress in nava l 
affairs and armaments is so rapid that by the time 
they are in commission tRey will be somewhat out of 
date. 

In considering the practice in England, we find 
that although the government is comparaively 
slow in construction. everythmg is being done by the 
Admiralty to decrease the time occupied in building. 
The private shipyards, when they have a vessel in 
hand, crowd the workmen upon it, and get it off the 
ways as quickly as possible. The recent caSiS of the 
Chilean battleships "Libertad" and "Constitucion." 
and the new type of torpedo destroyer "Erne," offer 
striking examples of the speed with which battleship· 
construction is carried out. The two first named, 
notwit.hstanding their large dimensions and dis­
placement, were launched 10 months after the 
signing of the contracts, while the builders actually 
undertook to have the vessels ·complete and ready 
for use within 18  months ; arid if the speed of building 
with which they wer,e commenced had been main­
tained, the contract time would have been shortened 
by one month . To build and equip a first-class modern 
battleship such as these Chilean war vessels, ready for 
action, within 17 months is a commendable achieve­
ment. In the instance of the torpedo boat destroyer 
"Erne," a record in quick construction was accom­
plished. This vessel was launched 7 months after 
the signing of the contract. and will be handed over 
to the English Admi ralty 6 months below the contract 
time. Even in the government dockyards quick con­
struction is the chief desideratum, though in this case 
the speed is not so great as in the private shipyards . 
But the English Admiralty are determined to cut down 
the time for building to the minimum, and they have 
n.ow inaugurated a new system of decentralization. 
by which there il!l a superintendent for naval contracts. 
Speed in construction is the continual demand of thn 
government, and it is furthermore a great national .de­
mand. For the battleship costing $5,000,000 upward. 
when launched, to be out of date, owing to the long 
time occupied in its construction, is a result which. 
in the interest of the citizens and the defenses of 
any country, should be remedied at al l costs 

• •• •  
"SHAMROCK III " 

BY OUR GLA�GOW COnRl!;t"oPONDENT. 

It seems to be inevitable that the building of yachts 
intended for "America" Cup racing should be attended. 
year by year, by the circulation 0; a crop of extraordinary 
stories regarding the appearance of the yachts, aId 
the wonders which they may be expected to perform . 
The bui lding of the boats n ow under construction has 
run to the usual accompaniment. and the British 
yacht has received, if anything, the larger share of 
the attention of the resourceful inventors of thes!' 
rumors. Anyone who has been led by these stories to 
the expe�tation of some sensational development in 
the boat built  at Dumbarton to carry Sir Thomas 
Lipton's third "America" Cup chal lenge, may be 
counted foredoomed to disappointment, for the yacht 
which has been evolved by Mr. W i lliam l<'ife, Jr" 
d iffers so lit.tle from recent challengers and defenders 
that it requires the trained eye of a practical yachts­
man to identify the developments. 

Such changes of type as have been made are, how­
ever, none the less important because they are unsen­
sational. In the recent contests which have been 
sailed for this much-coveted trophy there has been 
a marked level ing of t.he abilities of the oppOSing 
yachts, and it  has come to be recognized on both sides 
of the Atlantic that a runaway vict.ory for either side 
is not among the things which can fairly be expected. 
The last contest, that sailed between Columbia and 
the Watson chall enger,  "Shamrock IT.," was admitted 
on all hands to be the closest match ever made tor 
Cup honors, and it would therefore have be 
policy for Designer Fife, when called upon to 
another Cup racer, to have ignored the devel 

·already made and to have struck out in the 
of experiments of unknown value.  This .  cons 
should, of itself, have been sufficient to disco' ,j " • . . .  

of the rumors regarding the sensational dev£ . ,., 
to be expected in the Scottish boat. 

As a matter of fact the designer of "Sham)"· 
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recognized the coming match as one in which the vic­
tory is likely to be gained by seconds and minutes, 
and the boat which he has produced shows that his 
line of action has been in recognizing and strengthen­
ing the weaknesses of the two previous challengers 
rather than in striving after a marked degree of 
originality. Generally speaking, it  may be said that 
the chief novelty in the design of " Shamrock IlL," 
lies in the fact that stiffness and great sail-carrying 
power, which have been the characteristic of each Cup 
challenger since and including "Valkyrie IlL," have 
been treated on this occasion as a matter of secondary 
importance. All  yacht designing is largely a matter of 
compromise. If a stiff, powerful boat is the main object 
of the designer, then the soft flow of the lines which 
give ease of driving must be sacrificed to some extent. 
In "Valkyrie IlL," "Shamrock I.," and in less degree, 
in "Shamrock 11.," the design was controlled by a 
desire to produce such a hull as would stand up well 
to the immense pyramid of canvas which it was pro­
posed to use for driving. In the latest 'boat the con­
trolling feature of the design has been altered, and 
Fife has apparently directed his energies first to the 
posed to use for driving. In the latest boats the con­
ditions of weather. He has therefore given "ShamrOCK 
III." a round fullness of body which makes her stand 
out from the list of challengers as a yacht of marked 
individuality. The fin-keel type of underbody is natur­
ally retained, but the hull of the boat is drawn so 
well down that the fin is made muclr shallower than 
usual .  It is, in short, less of a fin and more of a 
keel than has been seen on any Cup racer in recent 
years. The draught has also been cut down to a 
considerable extent, and the new craft will fioat in 
two feet of water less than was necessary to keep the 
Watson boat off the bottom. 

These changes mean naturally a certain loss of 
initial stability, and to partly compensate for this the 
beam, as compared with that of " Shamrock I I .,"  ,has 
been slightly increased. The full round head whicb 
was characterist ic  of the Watson boat-and helpeu 
greatly to her undoing when she met a head sea-has 
no place in the Fife model. From the point of 
greatest beam the bow i s  carried forward in an easy 
sweep which gives an entrance cleaner than on any of 
the previous "Shamrocks ." The excessive thinning 
down of the flanks, which was also a noticeable feature 
of the previous challenger, has also been avoided, and 
the beam of the boat is carried well out into the 
counter. In profile the yacht has fewer peculiarities. 
The bow is shorter and sharper than usual, and rises 
at an angle that shoul<l keep the decks moderately 
free from water in anything' less than a heavy sea. 
The sheer is peculiar, and looks ungraceful to eyes 
accustomed to thb low waist and the rise fore and aft 
to which yachts are usually sheered. The rail of 
" Shamrock I II." is practically level. 

I n  the construction of the boat Messrs. Denny 
Brothers have produced an interesting bit of work, 
but the interest l ies mainly in the details and the 
qual ity of the workmanship rather than in the intro­
duction of any new principles. In the matter of 
material, the boat might be regarded as a retrogres­
sion, for the manganese bronze with which the last 
Cup yacht was plated is discarded in this instance for 
nickel-steel, such as is largely used in the construction 
of launches and torpedo boats. The builders, on whose 
advice this was done, are, however, convinced that 
this is  a step in the right direction. The difficulty of 
w orldng the manganese bronze and the extra thickness 
necessary to make up for the doubtful hold of the 
seams, etc., more than compensated, in their opinion, 
for the superior smoothness and other advantageous 
qualities of the alloy. The present yacht is plated 
from keel to rail with nickel-steel. The plating used 
in closing in the underbody, where a little extra weight 
is of little account, is fairly stout, but from the 
waterline up; where every pound tells against the 
stability of the boat, the plating is so thin that it 
is difficult to understand how a satisfactory bedding 
has been got for the countersunk heads of  the rivets. 
The only aluminium used in the vessel has been put 
into the decks, whose plates are composed of an alloy 
which is mainly this light, but perishable metal. 
Taken as a whole, and allowing for the weight saved 
by the use of thinner metals, the shell of the boat is 
lighter than that of "Shamrocl{ I I ." and works out at 
a figure very close to that of the first Fife challenger. 

In a yacht of this type the spars are always deserv­
\ng of special attention, as much from their great 
size as from the ingenuity displayed in the effort to 
secure the maximum of strength an d rigidity with 
the minimum of weight. In this, Fife had the ex­
perience of the last challenger to guide him, and 
he has made few departures of note. The mast, gail, 
and boom are of steel, the bowsprit'being solid wood, 
and the lighter spars of hollow wood. The mast 
follows the idea carried out in the second spar of this 
kind fitted to "Shamrock I I . ," in being mainmast and 
topmast in one unbroken length. The reason for this 
is the saving of weight and windage as compared with 
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the ordinary main and topmast, an d the saving of 
weight and complication of gear as compared with the 
Herreshoff system of telescoping spars. All the steel 
spars are constructed on the same prinCiple, a frame­
work of light angle steel being first laid down, and 
bound and strengthened by a series of short straps 
zigzagging across the diameter of the spar. The com­
plete skeleton is then closed by light steel sheets bent 
to shape and riveted.  

On this occasion there has been abundance of time 
for the performance of the work ; every detail was 
subjected to searching inspection, and the result is a 
boat that, whatever her sail ing qualities may prove, 
should at least have none of the weaknesses which 
helped to mar the career of the second "Shamrock." 

. ' .... 
THE SECOND EAST RIVER RAPID TRANSIT TUNNEL 

TO BROOKL Y1I .. 

Plans recently submitted to the Rapid Transit Com­
mission by their Chief Engineer for the impr6vement 
of traveling facilities in Brooklyn includt! the con­
struction of a s econd East River tunnel from Nassau 
and Orange Streets, B rooklyn, to Maiden Lane, in 
Manhattan. The tunnel will terminate at a station 
near William Street, from which point two lines will  
be run, one across Manhattan to West Street at the 
foot of  Cortlandt Street, and another line below Will.­
iam Street and diagonally beneath the Brooklyn 
Bridge structure to Park Row, whence it will proceed 
by way of Center and Grand Street6, to the Man­
hattan terminus of the Williamsburg Bridge. Here 
connection will be made between the subway tracks 
and the tracks which pass over the bridge. It will 
be seen that this second line will provide a loop for 
the I:rool,lyn rail ways 'Ilyway of the new tunnel and 
the Wil liamsburg Bridge. 

Mr. Parsons also recommends removing the ele­
vateJ. trains from the Brooklyn Bridge, sending them 
aC!'OS9 the East River hy the new route, and trans­
ferriq; the trolley caT":3 from the roadways to the 
hridge rail road tracks, tberf'by restoring the roadways 
to the exclusive use of vehicies. It Is also proposed 
to conneet the two bridges by adding two tracks to 
the Se(!ond Avenue Rail road, and building a new 
branch of the elevated system down Delancey Street to 
the Willlamsburg Bridge. I f  these suggestions are 
carried Ollt. Brooklyn and Manhattan will. be con­
nel:ted 'y three bridges carrying six elf'vated tracks 
and ten I'urface tracks, and by two tunnels carrying 
four tracks. The report also rcco!1lmends for Brook­
lyn a new subway system and a development of the 
elevated railroad system. From Flatbush and Atlantic 
Avenues, the terminus of th\l tunnel now under con­
struction, it is proposed to bl:iId a four-track sub'vay 
to the Prospect Park plaza, ",:th a loop at the plaza, 
and from this loop to carry a three-track line easterly 
below Eastern Parkway and East New York. Another 
proposed extension is to run from Flatbush and 
Atlantic Avenues below Fourth Avenue to Fort Ham­
i lton. In addition to these extensions of the subwll,Y 
system, the report proposes no less than n'ne new 
elevated l ines or extensions of existing elevated lines. 
The cost of these improvements exclusive of abuttal 
damages will be about $ 5 2,000,000 ; $31,000,000 being 
for the sUDway system and $21,000,000 for the elevated 
system extensions. 

...... 
SPICES--PURE AND OTHERWISE. 

BY A. B. ATKINSON, K.D. 
Spices properly used have their value in helping 

digestion and stimulating the flow of the gastric and 
pancreatic juices, and at the same time they tempt 
the jaded appetite to  a better relish of good, whole­
some foods. But spices are not always what they are 
sold for ; neither are they always as wholesome and 
harmless as they should be. The tendency to adul­
terate extends to nearly all our foods, and unfor­
tunately a good many people in buying cheap foods 
are not getting all they bargained for. 

When adulterations are wholesome or harmless, 
possibly the deception is not so bad, especially if  we 
cannot distinguish by taste the genuine from the arti­
ficial. Naturally dealers and manufacturers in adul­
terated foods try to select harmless articles to mix 
with their adulterated goods. Whatever the nature 
of the material used for adulterating, it  is always 
cheaper than the genuine goods. It  is usually some 
woody substance, which when ground fine enough will 
pass muster without being easily detected. Thus in 
such spices as cloves, cinnamon, mace, allspice, nut­
meg, mustard, and ginger, there are many such mater­
ials as ground cornmeal, parched wheat, peas, beans, 
and coilee beans, which can easily be mixed with them 
without changing the general appearance or even 
taste beyond lessening the strength. As some people 
like chicory in their coilee, so some people might 
prefer adulterated ginger and mustard to the full 
strength of the genuine article. I f  the adulteration is 
to be done, however, it is much more desirable that 
it should be done at home than in the store. 

Ginger, for instance, is frequently, adulterated with 
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�epper, mustard hulls, and turmeric. These give 
nearly as sharp a taste to the mixture as pure ginger 
would, and the eilect is that the adulterated spice 
frequently passes unckallenged. Cinnamon has quite 
a variety of materials used for cheapening its retail 
cost. Cassia, arrowroot, mustard hulls, charcoal, burnt 
shells and craaker dust are all frequently ground to 
swell the bulk of the spice. Then in cloves we have 
some of these same materials, and such other articles 
as clove stems and hulls �round up, allspice, peas, 
wheat, and even mineral colors. Nutmegs, since the 
days of the first Yankee nutmegs made in Connecti­
cut of white birch colored to resemble the natural ones, 
have been susceptible to considerable adulteration, 
and starch, cereals, mustard, peas, and other roasted 
articies go to make up ground nutmegs. Of course, 
whole nutmegs are hard to imitate, but even these 
are sometimes sold as genuine when they are nothing 
but wild, flavorless nutmegs. 

Pepper has its weight increased with the addition of 
such cheap and harmless substances as bran, peas, 
rice, corn, charcoal, mustard hulls, sago, arrowroot, 
and cocoanut shells. None of these add any ::;picy 
flavor to the combination but they serve to enhance the 
profits of the maker. If one had the time to separate 
these different articles of adulteration and examine 
them carefully through a microscope, he would easily 
see the deception practised upon him. A good many 
dealers will tell you that harmless adulteration like 
this is liked by many people. They prefer the mix­
tures and blends which they put up, and therefore it 
d oes no harm. It is a good deal like coffee and tea 
blends which dealers mix for their customers, using 
cheap grades with the high grades, and then selling 
the results at the highest prices. This may be partly 
true, but no deception can be practised continually 
without causing some danger. 

For instance, some spices act as a special poison to 
many people. The mere touch of ginger in one per­
son's food is sufficient to cause nausea and great suf­
fering. Cinnamon to another acts like a mild but 
quick poison, and mustard in any form will cause an­
other to break out in red, prickl ing spots. All  these 
spices when mixed together, or adulterated one with 
another, might be the contributing cause to a per­
son's illness and death. For instance, the person 
using pepper may be easily affected by mustard, and 
if  the pepper is adulterated with ground mustard hulls 
the damage is done. Ginger is sometimes mixed with 
mustard, and the resu lt in using these two together 
might develop strong symptoms of poisoning. 

One cannot afford to take into the system anything 
under a disguised name. The modern man and 
woman of intelligence have studied their diet suf­
ficiently to know what disagrees with them, and they 
do not care to have anything smuggled into their 
stomachs under some fraudulent name. To many the 
chances of harm from such a source appear very re­
mote indeed, and they discard them from serious con­
sideration ; but to others it  is a matter which seems 
n ot so slight. It makes a difference whether one is 
in delicate health or strong and robust in flesh. The 
former cannot take risks that the latter might daily 
face in his eating with perfect impunity. 

...... 
SCIENCE NOTES. 

A civil war record of the height of Indiana soldiers 
shows that out of 118,254 there were 15,047 5 feet, 
10 inches tall ; !i,706 5 feet, 11 inches ; 6,679 6 feet tall ; 
2,614 6 feet, 1 inch ; 1,357 6 feet, 2 inches ; 406 6 feet, 3 
inches ; and 330 over 6 feet, 3 inches. Commenting on 
these statistics, Dr. Gould, Actuary of the United 
States Sanitary Commission, writes : "It is evident 
from our statistics that the Indiana men are the tallest 
of the natives of the United States, and these latter 
the tallest of all civilized countries." 

Silk is known to be the secretion of two glands of 
the silkworm alongside of the digestive canal.  These 
glands, which consist of tubes in numerous coils, ter­
minate in the spinning-wart, and open in a common 
orifice from which the secretion, of the consistency of 
honey, issues forth, promptly hardening into a thread 
on exposure to the air. Usually the silk is colorless 
on leaving the body of the silkworm, but sometimes 
it is straw yellow or greenish, There has been a dis­
pute of  long standing between the savants as regards 
the origin of this coloration. Some claimed that the 
larva itself produced the color, others ascribed it to 
impurities which it  acquired upon secretion, and still 
others were of the opinion that the green color of the 
leaves of the mulberry tree was the cause of the color­
ing. The last·named opinion seems to be the correct 
one. Latterly, Levrat and Conte fed silkworms on 
mulberry leaves which had been saturated with non­
poisonous aniline red and aniline blue. The result 
was that not only the silkworms turned red or blue, 
but they also secreted silk of the respective colors. 
Injections of the above-named dyestuffs into the anal 
organ of the silkworm produced the same result.-Die 
Seide. 
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THE MONTREAL GRAIN ELEVATOR. 
In a recent issue we published an article describ­

ing the "grasshopper" elevator for the handling of 
grain in harbors, and especially for raising grain from 
the holds of  vessels and delivering same in any desired 
locality. We take pleasure now in presenting to our 
readers one of the most modern and best-equipped 
storage elevators erected on this continent. 

The contract for the elevator was awarded April 16, 
1902, by the Harbor Commissioners of Montreal. The de· 
sign for the elevator was prepared by the Steel Storage 
and Elevator Construction Company, Buffalo, N. Y., 
and, before awarding the contract, the plans were sub­
mitted to the Minister of  Public Works for the Do­
minion. At his direction, a board of experts exam­
ined into the plans very thoroughly and were unanimous 
in their approval. The time specified for completion 
of the elevator is August, 1903 .  The elevator founda­
tions, lower story, and all .  upper fioors are built of 
concrete. The bins are cylindrical in shape, built of 
steel plates, with all spaces between cylindrical bins 
formed into smaller bins, so that the whole area is 
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to take the thrust. The space between columns, as 
shown on our illustration, will  be filled by a concrete 
curtain wall with a double window, three sashes high, 
in each panel, which will make a very l ight lower work­
ing fioor. The entire outer surface of the concrete 
will be blocked off to resemble  massive masonry, and 
bush-hammered all over. The top of the bins, as shown 
in the engraving, will  be 110 feet above ground level, 
and the cupola will run 85  feet above this, making a 
total height from the ground of 195 feet. 

This cupola will be structural steel throughout, with 
concrete fioors and roof. The elevator will be equipped 
to receive grain either from boats or cars, and ship 
grain either by cars or by means of conveyors to 
ocean boats lying at their berths at either King Ed­
ward, Alexandria, or Jacques Cartier piers, and at the 
basins between these piers. The total number of berths 
served by this elevator will  be fifteen. The total length 
of conveyor to be installed in connection with this 
elevator for loading ocean boats will be over 9,000 
l ineal feet. 

The handling capacity will  be: Receiving grain from 
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panies doing business in Montreal . In the elevator will 
be a transformer station and switch room for control· 
ling all the motors. 

.. ,e • 
The World's Inventors. 

The Patent Office statistics inform us that the Brit· 
ons are the most inventive of all foreigners ; that for 
the year 1901, the patents issued to British inventors 
numbered 999 ; while the Germans, in spite of the ad­
vantages of quieter surroundings, come forward with 
only 743 inventions. It is granted that the Americans 
are the leading inventors, and naturally our cousins 
on the other side are next in line. The Connecticut 
people are supposed to be the most inventive of all. 
Benjamin Frankl in was a Bostonian, Samuel F. B. 
Morse and Elias Howe were New Yorkers. George M. 
Pullman l ived in Cook County, Ill. The Maxims are 
Maine men ; Thomas A. Edison comes from Ohio, and 
the world-frighting Gatling opened his eyes in the 
South. 

Patents tell only a part of the story. They have noth­
ing to say about those wonderful airships (our fore-
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utilized for storage. The total number of bins is. 78; 
and the total storage capacity, 1,000,000 bushels. 

The marine tower is built of steel, and is 23 feet 
wide, 33 feet long, and 150 feet high ; i t  will be 
mounted on twenty pairs of car wheels running on 
four steel rails along the dock. 

This dock is now being built by the Steel Storage 
Company. It consists of a middle section in front of 
the elevator, which will be' built entirely of concrete and 
steel construction, supported on piles. The width of 
th is section of dock is 33  feet, height 25 feet, and length 
200 feet. At either end of the middle section is a heavy 
concrete retaining wall with filling behind, which will 
form the dock beyond the elevator. The total l ength 
of concrete dock is 600 feet, running across the in­
shore end of the basin between the two adjacent steam­
ship piers. The total height of the concrete work un­
der the elevator from pile heads to bin bottoms is 50  
feet. About 25 feet of this wil l  be below grade when 
the filling is completed. Two car tracks run through 
the elevator. 

This lower concrete story is thoroughly braced by 
heavy concrete arches running entirely across the 
building, with buttresses extending out on either side 

boats, 18,000 bushels per hour. Receiving fJ;Cilm cars, 
20 cars per hour. Shipping to vessels by means of 
conveyors, 80,000 bushels per hour. Shipping to cars, 
48 cars per hour. The elevator is designed so that a 
second movable tower can be built  at any time, with the 
effect of doubling the receiving capacity from boats, 
or, in other words, raising it 36,000 bushels per hour. 
It is the intention to b\lild this extra tower' as soon 
as the business of the port demands it. The elevator, 
if working only one-third of the time during the 
navigation season of 150 days, would be capilble of re­
ceiving and shipping more than 18,000,000 bushels. 

The whole building will be thoroughly lighted by in­
candescent electric l ights . The elevator will have a 
complete dust-collecting and burning system. It will 
also have an electric passenger elevator, washrooms and 
office for foreman, and all conveniences to m!\1!:e it com­
plete. The cleaners installed in the elevator will be 
specially constructed of steel throughout, so as to be 
absolutely fireproof. All machinery in the ele-vator and 
conveyors will be driven by electric motors, and the 
total horse pOWer represented' by these motors, when 
the conveyor system is  complete, will be about 2,500. 
The current will be furnished by one of the power com-

most theorist on air sailing Is a Bostonian, Samuel 
Pierpont Langley) that always go to smash just be­
fore whirling around the vast empyrean, or about the 
still more wonderful perpetual motion machines, or 
about the yet unattempted desideratum ( greatest of 
all, perhaps) -a machine to rock and sing the baby to 
sleep. The world is yet at the mercy of infants and 
nurses. Nor do patents tell of the inventors of gods 
or goddesses in the East, or of  the inventors of ro­
mances that publishers will not take a chance witb. 

As for Connecticut's reputation, however, it will en­
dure forever and brilliantly, if for no other reason 
than that the prince of  Yankee inventors, the Hon. 
Phineas T. Barnum, author of "The Humbugs of  the 
World," hailed from Bethel and lived to be mayor of 
Bridgeport and the head of the "Greatest Show on 
Earth."-Washington Times. 

. .. ' . 

By-product coke ovens are coming more and more 
into general use, and at nearly all the establishments 
where they are being utilized, extensions are being 
made in this particular. In a short time there will 
be 1,310  of these ovens in use. 
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BULL'S SELECTIVE SYSTEM OF WIRELESS 

TELEGRAPHY. 

BY A. FREDERICK COLLINS. 

Since the recent successful tests in cableless tele­
graphy have proven beyond the peradventure of a doubt 
the feasibility of long-distance transmission, greater 
effort than at any time heretofore has been made to' 
sQlve the difficult prQblem of syntonization. 

In nearly every system except the one under con­
sideratiQn, syntQnic or selective wireless telegraphy has 
been based on the principles of electrical resonance, in 
which the resonator is made to respond sympathetically 
to' the emitted waves of the QscillatQr in virtue Qf the 
similarity Qf their electrical dimensions . 

It is easy to show theQretically the actiQn Qf a syn­
tonic system based upon the parity of the cQefficients 
of the oscillator and of the resonatQr. as exemplified 
by a given receiver responding to' a given transmitter, 
and it may likewise be shQwn by actual experiment 
that the deductions UPQn which the theory Qf reSQnance 
was evolveJ are CQrrect. 

But in applying these principles practically it has 
been found that there are other factQrs which must be 
reckQned with, and as these are not CQnstant a serious 
Qbstacle is at once brought prQminently into evidence. 
As an illustration Qf the fQregoing statement, in a prac­
tical system of wireless telegraphy one side of the 
Qscillator and one side of the resonator are cQnnected 
with the earth ; now the earth acts as a capacity, and as 
such it varies constantly and sO' changes the whole 
system cQnnected with it. 

TO' aVQid these difficulties Mr. Andres Bull has de­
signed a system which Qperates mechanical ly and in 
which the dimensiQns of the sending and receiving 
circuits are not factors cQntrolling the matter of se­
lection, but instead a fixed. number rate of wave im­
pulses actuate different receiving instruments in ac­
cordance with prearranged time intervals. 

The instruments employed in the Bull system Qf 
selective wireless telegraphy are shQwn in the phQto­
graphs, Figs. 1 and 2. The "disperser" and "cQllectQr," 
as Bull terms the transmitter and receiver, are com­
bined in the apparatus illustrated in Fig. I, A. This 
mechanism is connected by means Qf gearing to an elec­
tric mQtQr, B, the speed of which is controlled by a 
Siemens & Halske brake regulator, C. The device rep­
resented by D cQnsists Qf an electro-magnet connected 
with and automatically controlling the disk referred to.  
Fig.  2 shows a number of Morse registers connected 
with the collector 0'1' receiving apparatus. 

In transmitting a wireless message an Qrdinary 
MQrse key is employed. When the key is clQsed the 
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Fig. 3. -The Transmitter, Showing Connections 

Between Disperser and Induc.uon CoU. 
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current frQm the battery, I, Fig. 3, flows· thrQugh and 
energizes the electro-magnet 2. This attracts an arma­
ture, to which is attached a clutch, the side elevatiQn 
being shQwn in Fig. 4. Attraction of the armature 
serves to' draw the clutch out of engagement with a 
pin, 4, on the disk, 3, and this permits the disk to ro­
tate by frictiQnal CQntact with the shaft, 5, at a speed 
of about five revolutions per second. In the course of 
each turn of the disk the pin, 3, closes the circuit, of 
which the battery, 7, and the electrQ-magnet, 8, 
fQrm a PQrtion, through the medium of the CQntact 
springs, 6. 

If it is desired to send a dQt the key is made to 
close the circuit for a periQd of l ess than Qne-fifth Qf 
a secQnd, so that the clutch will engage the pin and 
bring the disk to' a stQP as SQon as it has made one 
complete revolution. Thus the current flQWS through 
the circuit, which includes the magnet, 8, in the form 
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Fig. 5.-The Receiver, Showing Connections Between 

Coherer Relay, Morse Register and Collector. 
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Fig. 6. - Diagram ShowinR' Impulses of Series and 

Specimens of Tape. 
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of a single impulse. When it is desired to' send a 
dash the key is held into contact for a sufficient period 
to permit the disk to revolve several times, when 
successive current impulses flow through the circuit 
at intervals of one-fifth of a second.  This actuates the 
transmitter Qr disperser, cQnsisting of a disk to which 
are attached fQur hundred steel springs, 9, PQsltioned 
vertically near the periphery. The free ends Qf these 
springs paSIil thrQugh radial slots (as shQwn in Fig. 3) 
in an upper and QPPQsitely disposed disk, 10 .  These 
slots permit mQvement of the springs relative to the 
disk in a radial line Qnly. The disks are mQunted Qn 
the same shaft Qr spindle, which in turn is mounted 
vertically in the frame Qf the disperser. The shaft is 
rotated at the rate Qf one revQlution per second. A 
brass ring, 11 ,  is secured to the frame and serves as a 
guide for the spring points, 9, so that when the disk 
revolves they slide either within a U-shaped groove, 1 2, 
fQrmed by the ring 0'1' within the ring i tself. 

Referring again to Fig. 3, a bronze are, 13 ,  whose 
ends cQnfQrm to the angle described' by the dotted 
l ines, a, is inserted in place of the brass ring at that 
sectiQn. The brQnze piece, 13 , has a prQjectiQn extend­
ing toward the cQncentrically arranged springs, and 
causes these springs in traversing this sectiQn to' bend 
toward the PQlar prQjection Qf the magnet, 14,  which 
then attracts them, being cQnstantly energized by a 
current from the battery, 7. Thus attracted, the 
springs slide alQng the prQjectiQn until the edge, 15, 

is reached, when they are released and instantly 
spring back intO' their nQrmal position. As the disks 
continue to' revQlve, the steel springs simply slide 
within the ring, 11. This is the normal prQcess which 
takes place when the magnet, 8, is not energized; 
but if the electrQ-magnet, 8, is excited the armature to 
which the finger, 16, is attached will be swung fQrward 
SO' that it prQjects slightly in front of the polar projec­
tiQn of the magnet, 14 .  When this Qccurs the springs 
in clearing the finger, 16, are fQrced from the pole of 
the magnet, 14 ,  when they will again assume their 
vertical PQsitiQn in virtue Qf their elasticity and will 
pass into the U -shaped grQove at 17, remaining there 
until the disk has completed its cycle. 

The purpQse Qf this device is to establish contact at 
certain prescribed intervals with the induction coil, 
20, and the oscillator which emits the electric waves. 
This is dQne by means Qf a number of contact points, 
18,  fitted to the circumference of the frame support­
ing the disperser ; these cQnsist Qf two cQntact springs 
insulated frQm each othe r ;  when the steel springs, 9, 
move within the ring, 1 1, they just clear the cQntact 
springs, but when passing in the U-shaped groove, 1 2, 

c 

Fig. 1.-Main Apparatus of the Bull System of �elective Wireless Telegraphy. 

THE BULL SELl::CTIVE SYSTEM OF WIRELESS TELEGRAPHY. 
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they project sufficiently to make contact and therefore 
close the circuit operating the induction coil. 

I f  the magnet, 8, is not excited and the disk is re­
volved the steel springs will  slide within the ring and 
ill the contact points will be open ; if  on the other 
hand the key is closed and a current impulse is  sent 
through the magnet, the steel springs sliding through 
the groove make connection with each of the contact 
points in passing them. The electrical connections be­
tween the steel springs and the contact points and the 
induction coi l and oscillator system is clearly shown 
by the dotted l ines and it is  evident that upon contact 
being established between a steel spring and the points 
the circuit will be closed and the current from the bat­
tery, 19 ,  will operate the magnetic circuit closer, 20,  
thus causing the current from the battery, 21,  to flow 
through the primary of  the induction coil, 22, when a 
disruptive discharge takes place through the spark gap 
and electric waves are emitted. Now for every current 
impulse that flows through the disperser magnet, 8, by 
means of the key, 1 ,  a series of electric waves are radi­
ated, which equal the number of contact pO'ints, 18 ,  
and since the disks revolve at approximately constant 
speed the time intervals between a series of impulses 
will be proportional to the angular distances between 
the contact points, and thus by varying the distance 
between these points and by arranging these at d.ffer­
ent positions around the frame of the disperser the 
series of impulses or waves may be varied at will and 
within wide limits. When the electric

' 
waves thus 

emitted impinge upon the receiving antenna ( Fig 5 )  
the nO'rmally high resistance of the coherer i s  in­
stantly lowered and the local current flowing through 
the coherer and relay magnets, 23,  actuates its arma­
ture, closing an auxiliary circuit in which is included 
the decoherer, 24, for tapping the filings back to their 
normal resistivity, and the collector magnet, 25, which 
is  in shunt with the ' tapper. The collector, as the 
receiving mechanism is termed, is  constructed on the 
same principles as the disperser, Fig.  3 ,  in fact they 
may be substituted one for the other by means of 
pro'per cut-outs. It  will therefore be clear that for each 
series of impinging waves a steel spring is brought 
into the groove of the ring, 26. The disk of the col­
lector, to which the steel springs are attached, revolves 
at a speed isochronous, practically, with that of the 
disk of the disperser ; hence the angular distances 
between the springs brought into the groove will. be 
proportional to the time constant between the series of 
electric waves received by the antenna ; e .  g . ,  i f  five 
electric wave series are transmitted, five springs will 
be brought into the groove of the collector at angular 
intervals representing the intervals of time between 
the series of waves. The points, 27, making contact 
in the col lector are arranged in the same relative 
positions as they are in the disperser, the springs 
moving in the groove forming the controlling contacts ; 
these are connected in series with the Morse register, 
28 ,  and consequently contact is made by all the points 
simultaneously.  NO'w when the mutual angular value  
is the  same for  the  points and the  springs a prear­
ranged series of electric waves will  bring the latter 
into the groove, and as the disk revolves the series of 
steel springs, corresponding to the series of waves, 
will  make contact simultaneously at all points ; 
the battery current O'perating the Morse register 
then flows through the circuit and prints a dot on the 
tape. A succession of wave series will produce a dash, 
or a row of dots reading as a dash. Wave series of 
any other combination than thO'se to which the col­
lector is adjusted will not operate the Morse register, 
for simultaneous contact is  not possible and the cir­
cuit is left open. 

In the experiments conducted by Mr. Bull only one 
transmitter and O'ne receiver were employed, but the 
disperser was provided with three sets of contact 
points, 27, and was so arranged that any set desired 
coul d  be operated by the induction coil, by means of 
a switch, and thus any one of three series of  waves 
could be emitted and received at will. Uniformly w ith 
the diperser the collector was equipped with three sets 
of similarly arranged contact points, each set being 
connected with a Morse register, enabling the oper­
ators to use any one of three combinations to the ex­
clusion of all others. Three series or combinations of 
waves only were required, as shown diagrammatically 
by S', S', a.nd Sa, Fig. 6 A. The element of time is 
represented by the horizontal line and the wave series 
or cO'mbinations by the vertical heavy strokes ; the 
equi-distant spaces marked by the vertical lines desig­
nate 0 .05  of a second. At B, Fig. 6, is  illustrated 
how the wave series are registered rhythmically when 
the key is kept closed. By this arrangement selective 
wireless messages were sent and received w ith accu­
racy and dispatch and were printed in Morse characters 
on the tape of that register only for which it was i n­
tended, the other two machines remaining inoperative. 
Specimens of the tape from the three registers are 
shown at 1., I I . ,  I I I . ,  Fig. 6, each of the three series, 
8'.  W. anrl 8". being empl oved successively. The speed 
attained approximated fifty letters per m inute. 
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This is the first time in the histO'ry of wireless tele­
graphy that three messages have been transmitted and 
received simultaneously and selectively and it is also 

.the first time in  the history of the art that mechanical 
methods have been successfully employed in obtaining 
selectivity. The sending and receiving instruments 
may be set up at different points and at varying dis­
tances, which is a decided advantage over those sys­
tems based on pure electrical resonance. 

• • • • • 
THE PNEUMATIC TUBE SYSTEM OF A MODEBN 

DEPARTMENT STORE. 

BY DAY ALLEN WILLEY. 

The use of pneumatic tubes in transmitting money, 
papers, and parcels of various kinds has become so ex­
tensive that the service is considered a necessity in 
the equipment O'f  the modern mercantile establishment. 
The plan is not a new one. Improvements, however, 
which have been made in the system in the last two or 
three years have greatly increased its practical value. 
In the dry goods or department store, for example, it 
is valuable as a labor saver, dispensing, as it  does, 
with the many cash boys, in some instances cash girls, 
that have been employed, and performing their work 
much more quickly, besides avO'iding many mistakes 
which formerly occurred. There is no delay in "mak­
ing change," as the amount due the customer is usually 
handed him by the salesman within a minute, some­
times less than a minute, after his money has been 
taken over the counter. The system also assists in 
checking or auditing the sales, for the charge or cash 
slip which represents the amount of the transaction is 
sent to the cashier O'r bookkeeper, where it is examined 
and verified before being returned. 

In the ordinary store the pneumatic tubes extend 
from the cashier's and bookkeeper's departments to 
the principal sales departments, varying, of course, in 
number according to the extent of the establishment. 
Each tube is termed a "l ine" and is  usually 2 14  
inches in diameter. T h e  tubes are generally extended 
along the ceiling or under the floors for the purpose 
O'f economizing space, and the terminals where the 
carriers are received and sent are of various shapes 
adjusted to suit the conditions. The system is so laid 
out that when a sale is  made the clerk prepares his 
purchase check, gets the money from the purchaser, 
and places it in a small brass cylinder 'which can be 
unscrewed at the end merely by a twist of the fingers. 
To start the carrier, it is  necessary only to insert it in 
the receiving end .  The air  forces it  through the  line 
to what is called the main station. . This is  usually 
in the cashier's office, for sO' many articles in  the 
retail store are sold for cash that no entry is required. 
The carrier drops into the open receiver at the end of 
the tube, from which it is  taken by the "change 
maker," who, as already stated, glances over the fig­
ures on the slip and verifies the total: If an error has 
been made, the slip and money are returned to the de­
partment from which they were sent. If cO'rrect, the 
slip is  returned with the amount due the customer. I f  
the sale i s  t o  b e  charged, the slip O'f course contains 
the name of the customer in addition to a description 
of the article and the amount due. As soon as it has 
been examined, the clerk in  the cashier's office again 
places it in the carrier and inserts i t  in  the tube or 
line connected with the bookkeeper's department. Here 
the memorandum is  taken out, entered on the books, 
and either the original slip or a duplicate is returned 
to the salesman. 

These operation s are usually performed in less time 
than it  takes to read the description ; for the carrier 
travels at a rate varying from 1 ,000 to 2 ,500 feet per 
Illinute, according to' the air current. The length of a 
line is seldom over 600 feet. The current is produced 
by the blower system, and the mechanical plant in­
stalled provides for a force representing from one­
fourth to one-half horse power to each line, depend­
ing upon the number of bends or curves and the 
amount O'f service. A. store having a "50-line" service 
therefore requires an engine of about twenty-five horse 
power. In some systems the blowers are operated by 
steam power direct, but electric motors, either direct 
connected or bolted to the blowers, are preferred. 

The air current i s  maintained in the tube system 
in the following manner : The various lines are con­
nected with what may be called a main conduit, which 
leads to the engine room and to the blowers. These 
blowers draw the air from the various sending termi­
nals of the line, expelling it through a conduit of suit­
able size, which may open in the engine room or be 
cO'nnected with the street. While the velocity of the 
current varies according to the speed of the blower 
fans, the m.inimum is rarely less than 2,500 feet per 
m inute, the pressure in the tubes ranging from 6 to 1 2  
ounces per square inch, the latter pressure being se­
cured with a service of one-half horse power. The 
principle is simply the exhaustion of the air in the 
tubes to produce a partial vacuum. The effect is  so 
powerful that. although the carriers and their contents 
weigh a half pound, they are transpo'rted without  d i ffi- , 
cuJty. The suction is not apparent twelve inches from 
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the end of the receiver. Consequently, the end of  the 
receiver can be placed over a desk or table on which 
light material, such as paper or currency, is spread_ 
Incidentally the system is of considerable value from 
a hygienic standpoint, as it  assists in the ventilation by 
continually changing the air in the apartment where 
the terminals are installed. 

The carriers are merely cylinders of sheet brass cov­
ered at each end with felt to prO'tect the metal from 
abrasion in passing around the elbows of the tube_ 
They range from four to six inches in length for the 
ordinary store service, but do not fit closely against 
the side of the tube. Enough space is provided to al­
low the carrier to be borne along by the air current 
with little or no friction except at the turns, thereby 
permitting of a much greater . speed than if the car­
rier acted as a piston and was continually in contact 
with the tubing. The receiving terminals are of two 
kinds, although both work automatically. The ones 
used in the cashier's and bookkeeper's department are 
merely open tubes, which are usually suspended over 
a receiving table 0'1' desk. An air valve is placed in 
the receiver at a point three or four feet from its end_ 
This is so adjusted that merely the pressure of the 
carrier against it opens the valve. The carrier then 
drops by gravity to the end of the receiver, and is 
taken out by the cashier's clerk or bookkeeper. As 
soon as the carrier passes, the valve is shut by a spring-. 
and thus the current is confined. The air is then di­
verted into a parallel tube connected with the sending 
terminal, the operation of which has already been de­
scribed. The return tube to the sales department also 
terminates in the valve, which is located directly at its 
mouth. When the carrier is sent back, its impact is 
sufficient to open this valve, and it  drops upon the 
salesman's table, the valve closing automatically and 
confining the air current as in the other instances_ 
The system in the cashier's and bookkeeper's depart­
ment requires some one to take the carriers out, i n  
order that they may be examined a s  they are re­
ceived, thus preventing unnecessary delay in making 
change. As the extent of the service is l imited only 
by the power of the bl ower plant, some of the pneu­
matic systems which have been installed in department 
stores recently constructed are very extensive. Per­
haps the largest in the United States is located i n  
Philadelphia. It consists of over 2 5 0  stations, each 
connected with a line varying from 400 to 500 feet in 
length. A plant of 150  horse power is utilized, and in 
all nearly 20 miles of tubes are used. The power is 
sufficient to force the carriers through every line 
as rapidly as they can be inserted in the tubes. 

Carriers of three and four inches in diameter are 
employed for transmitting papers and small packages 
in factories and warehouses, where bulkier material is 
required to be transferred from one portion to the 
other. The arrangement of the tubes is the same, 
and the carriers are received and dispatched according 
to the same plan, the power plant being of course, 
correspO'ndingly larger to meet the requirements. 

Not only the blower, but the compressed air system 
is utilized in the long-distance tube service which is 
employed by the government in New York and other 
large cities in connection with the Post Office Depart­
ment. Thus far the plants for transmitting mail have 
heen principal ly used in conveying it between New 
York and Brooklyn by way of the present Brooklyn 
Bridge and between the main post officf' in New York 
and the Grand Central Station. Here carriers which 
are 10 inches in  diameter and about 3 feet in length 
are employed. The most extensive installation of 
this kind , however, is  in operation in Boston, extending 
from the retail shopping district on Harrison Avenue to 
Back Bay, South End, Roxbury, Dorchester, and other 
sub-stations. This system conveys carriers which are 
10  inches in diameter. The tube is laid underground, 
and cO'nsists of ordinary cast-iron water pipe finished 
at the joints in order to make a close fit. It  is laid 
like a water conduit, with lead and iron joints, the 
curves being of 12 feet radius to the center line. The 
bends were cast in sections, the standard of 90 de­
grees compriSing three 30-degree sections bolted to­
gether. The carriers which, as might be imagined, 
were manufactured especially for the purpose, con­
sist of sheet metal riveted together, but move throug1;t 
the tube on wheels, five of which are placed at each 
head. The carrier is opened at the sid3 by a hinged 
door. On account of size and weight, the terminalS 
are of special design .  The receiving terminal con­
sists of an air cushion closed at one end by a revolving 
valve, opened and closed by a cylinder and piston oper­
ated by the air from the tube. Ordinarily this valve 
is closed, but when a carrier enters the receiver, it 
compresses the air in front of it. This pressure af­
fects a sm'lJl auxiliary valve. When the carrier is 
brought nearly to rest, the auxiliary overbalances and 
moves the controlling valve of the main cylinder. This 
opens the revolving valve, and allows the carrier to 
roll out. Just at the end of the receiver t.wo vanes 
Rrf' mO'lmtf'd . flO that. the pressure of the air behind 
the carrier tends to move them. This motion is made 
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use of to restore the auxiliary valve to normal position 
and close the rece;.ver. The carrier is placed in the 
tube by moving valvell eonnected with an air lock. 

The power for this system, which is over ten miles 
in length, is compressed air, the service requiring about 
1,400 cubic feet per minute, the pressure varying from 
1 % pounds to 2 pounds. Before entering the com­
pressors the air passes through a tank filled with 
calcium chloride, which effectually removes all moist­
ure. This tank is open to the atmosphere, and the 
pipe connections are so arranged that the air of the 
incoming line passes through the tank and returns to 
the compressor. Only such air has to be dried as is  
lost through leakage or used for  operating the  rna· 
chines. The compressors are duplex belt·driven with 
21·inch x 1 2·inch cylinders. There are two each at 
the main, South End,  and Roxbury stations, and one 
eacJol at Dorchester and Back Bay. The compressors 
are driven by 50 horse power, three·phase induction 
motors of the internal resistance type. 

The system has been found to be an excellent sub· 
stitute tor wagons and other methods of del ivery, and 
is  largp]y lIsed by merchants for sending parcels to the 
residence d istricts where sub·stations arp located. At 
t hese they are sort(.d and distrihuted to the houses of 
the customers by teams and messengers. It  is found 
that the average time required to deliver packages 
from the main station to any portion reached by the 
8ervice is ten minutes, where from forty·five minutes 
to an hOll r  would be required by the usual method of 
del ivery. 

The pneumatic postal tube system of New York city 
has been fully described and illustrated in the columns 
of the Sl'lE"T1FIC A :llERICAN .  

I ll h�rt·",t i ll t h e  J a ne N ava l W a r  G allle. 
To the Editor of the S( ' IEXTlFlC A�It:H1l'AN : 

I beg to congratulate you on your energy and enter­
prise in securing the right to publish the series of 
Jane 's  Naval War Game. You not only deserve credit 
for supplying your readers with such an intensely in· 
teresting subject, but you deserve credit for drawing 
the attention of the nation to a critical state of affairs. 

It  is true we may never go to war with one of the 
powerful European nations ; but the best way to make 
su re of chat is to have a fleet that they would dread to 
encounter. Owing to our late "expansion," w e  now 
need two fleets ; one in the Atlantic second only to 
England's, aild one of considerable power in the Pa· 
cific. 

The "War Game" shows how greatly we would have 
to weaken our Atlantic fleet if an attack should be 
made on the Philippines-and there is where i t  wonld , 
be made-as far as possible from our home base of 
supplies. 

I f  civilians are al lowed to join the new Naval 
League I would like to have the honor of becoming a 
member. Can YO'J Idndly give me any information 
about that ? I have been looldng for some professional 
criticism of the "Battle of Manila." There seem to 
be some lessons of great importance in that engage· 
ment ; though I think the Americans were not given 
credit  enough for gun fire and probable skill in action. 
One of the lessons is-modernize the "Oregon" class 
Ily sullstituting 1 2-inch guns for the 13·inch, lowering 
the 8·ineh turrets so the guns can fire on a line with 
the keel, and using the weight saved by adding more 
6-inch guns. All  13-inch guns ought to be replaced by 
1 2-inch. Some "semi-battleships" carrying two or four 
1 0-inch guns and not less than twenty 6-inch guns 
would mal,e a welcome addition to meet such vessels 
aR the "Kaiser" class. B. D. MEIlCIIA:'iT. 

San Jose, Cal., March 5, 1903. 
_ I e . 

Safe t y of Il a i l wa y  'rl'a� "l I II I'; 1I1l;1 a lid .  
To t b e  E d i t or o f  t h e  S(' m"TI !" \ ( ' A 1Jl:I I IC A ' C  

The awful accidents which one hears of almost 
daily in this country wou l d  be comparative ly few if 
the railro:ds were operated on the same baSis as those 
of England,  There is not a railway in England that 
is not fitted out with a complete block signaling system. 
which is worked by an army of trained men , most of 
whom enter the railway service as boys at fifteen and 
sixteen years of age. and usually start in the signal 
boxes or callins as telegraph learners. They serve 
two, thrae, and even four years, until they are thor­
oughly acquainted with the telegraph instrument and 
the working of the signal box. when they are drafted 
out afl relieving signalmen. and are appointed signal­
men whenever a vacancy arises. A man when ence 
appointed to' a Ilox usual l y  hoWs thp same position 
for quite a n umber of years. so that he is  able to get 
tb oroughly conyer<;ant with everything around him. 
He has to have good eyesight and hearing, being ex­
amined for th i s  ahout every two years. The signals 
and points mest l y  all worl, together by means of an 
interlocking arr a n gf'ment , so that when the f'witch or 
point is pulled the signal is pulled at the same time. 

Scientific A.merlcan 
Nearly every country SlalIOn has its signal cabin 0'1' 
box with signalmen always on duty. These usually 
have twelve-hour shifts, but in busy yards they work 
on eight-hour shifts. On single-l ine roads, or  what 
are termed " branch l ines," they work by what is called 
the "train tablet system." With this system it  is im· 
possible for two trains to be at the same time in one 
section. The train tablet is worked by an electrical ar­
rangement from one signal box to the other, and the en­
ginemen of the trains before starting on their journeys 
on a single road are compelled, under penalty of instant 
dismissal.  to see that they have the train tablet handed 
to them Ily a responsible person and fixed in a secure 
position on the foetplate, where they can see it. Whe,n 
they reach the next section they have to deliver one 
tablet and receive another. Trains running in an 
opposite direction they pass at stations booked in thei r 
time table book, or, if trains are running late, ar­
rangements are made accordingly ; so that under this 
system it is almost impossible for a col l iSion to occu r. 
In neal'ly every branch of the rai lway service a man 
has to start at the bottom and be trained up to the 
more responsible positions ; but at busy times when 
traffic is  heavy. most railways employ supernumeraries 
to do less important duties. The hours of enginemen 
and firemen are not to exceed ten to twelve hours on 
duty, so that there is no chance of their being over-
worked. The officers of the various dep�rtments 
have to draw up weekly repmts of hours worked by 
railway servants and these are sent 'in to the Board of 
Trade authorities. 

Now as to the keeping up of the roadbeds, bridges, 
culverts. etc. There are district engineers al)pointe(\ 
for so many miles of road, which is divided up intQ 
so many sections. Each section is kept in good work­
ing erder by five men, the foreman, plate layer or 
"ganger," as he is termed. and four men to work under 
him. One of the ganger's most important duties is to 
t raverse the entire l ength of his section every day to 
see that everything is all right and to report any 
serious defect in the road or bridges, etc., to his dis· 
trict engineer, who then informs the heads of the 
various departments, who issue out printed forms to 
all persons concerned, so that they can be on the 
lookout and be prepared to stop if  required to do so. 
On nearly every railway there is a man to about every 
mile of road,  so that it  gives them a good chance to 
keep the road in thorough repair. Should a collision 
er railway accident of any kind occur, there is  a Board 
ef Trade investigation, presided over by Major Marin· 
den or Colonel York . to determine the cause and the 
persons re�pO'nsible for it. The very few accidents 
that take place around London, where the traffic is  sO' 
th ick, especially at Waterloo Station. during the Derby, 
Ascot. and Kempton Park race days, when trains are 
arriving and departing every minute or so. i s  truly 
remarkable, particularl y s ince London is  subject to 
heavy fogs. These, however, they are always prepared 
for. by having the platelayers do thei r part as ground 
signalmen to lay the detonators or torpedoes when re­
q u ired, so as to warn enginemen when they cannot 
see the signals, etc. 

Now as to the important duties of the enginemen. 
The engineer is supposed to keep a strict lookout for 
all  flignals , and the fireman is  to assist him in doing 
the sam e when not engaged in fi ring up or putting 
water in the boiler, etc. The rules require firemen 
to do these duties as far as p0'3sible between stations, 
especially on express trains, and to he on the lookout 
for signals on approaching stations and junctions, ;;0 
that if  the engineer did not catch sight of the signals 
the fireman would, especial ly when traveling by night. 
Then again there are issued, every three months, t ime 
table bo'Oks for the drivers and firemen. At the head 
of each leaf of the boek the fol l ewing is printed : 
"Time must not be made up in running down inclines. 
and the men are supposed not to take any chances 
whatever." \Vhen an engineman is leaving a station 
with his train he is supposed to look back and see 
that the entire train is following and be prepared to 
stop i f  flignaled to do so,  All these things go towar'] 
making the safety of the t ravel ing public complete as 
shown by the tact that not a single l ife was lost on 
British road s last year. ALFnt': 1 l  T. L.\NCASIIlIlE. 

Little Valley, N. Y., March 7 ,  1903.  
.. . . , .. 

A Coal su b"titu te. 

To the Editor of the SClEXTlFTC A �mRTcAN : 
As a coal famine is subject to occur in the futur'l. 

possibly the following regarding cheap fuel might be 
of use to the public in districts where the material is 
fou nd to exist. 

While living in South Wales we used to send to a 
neighboring pit for a horse load ef slacl, coal . costing 
60 cents , This we mixed with t wo-thirds clay ( dug 
up near the house ) in the form of mortar. and then 
turned it out by hand into balls three or four inches 
in diameter. These, when dry or nearly sO' . we placed 
on already started cea'l fires for heating rooms. coal 
at t h e  time being extremely <'heap and handier for 
cooking. They became like balls of red-hot iron, giv-

ing out great heat and lasting about twenty-four 
hours, when they crumbled to ashes. The fire was 
renewed by placing more on top and making a fuel, 
a::; may be seen, costing only 20 cents the ton. 

Now it occurs to me this peculiar clay ( no doubt 
some vegetable substance ) must exist in many parts 
of the ' North American continent, probably in large 
quantities, possibly beneath the entire prairies, among 
mountains, beneath some kind of swamps, and overly­
ing coal fields. Also that it can be made to burn by 
a mixture with some other material, such as sawdust, 
peat, or finely chopped straw or cornstalks. 

For those l iving inconvenient distances from coa!l 
mines or wanting cheap fuel, I would  suge;e51t experi­
m enting with any Idnd of clay they think might have 
these properties. It will  cost little time or trouble. 
It  would be easy for the gov\lrnment to import one or 
two hundred pounds fro·m the same spot for analysis. 
To any one communicating direct I will give such fur­
ther information as lies in my power. 

H�;!\,RY TAYLOR. 
Chaworth, London South, Ontario, February 14 , 1903.  

• • • • •  

'rhc Del!iigning of tile " C o n necticut." 

To the Editor of the SClt::'iTIFIC A :llt:IUCAN : 
In view of the fact that the General Board of the 

Navy has unanimously advised Congress to have our 
future Ilattleships follow the lines of the "Connecticut" 
class, it would Ile interesting to examine this design 
and see if advantageous changes are possible. The 
d esign fer the "Connecticut" is probably the tinest 
piece of work of its kind that has ever been turned 
out here or abroad and the action of the English Ad­
miralty in discarding completely their own previous 
designs, and practically copying the "Connecticut" 
for their latest and largest battleships, is a great com· 
pliment to our designers. 

In looking first at the armament of this battleship, 
i t  shows up both enormously powerful and excel­
lently proportioned ; nevertheless i t  looks l ike a mis· 
take to reduce the length of her 8-inch guns from 45 
to 40 calibers, and 100 rounds per 7-inch rapid-tire gUll 
does not seem sufficient. 

The writer thinks that these two items should be 
changed, even if it should  be necessary to omit two 
or even four of the 3-inch guns and their ammunition 
supply. This could be done without materially im· 
pairing the fighting efficiency. 

In regard to the protection, the results do not ap­
pear to be quite so satisfactory. The larger part of 
the side is covered with 6-inch armor only ; and in 
view of the fact that foreign navies are increasing the 
sizes of their Ilroadside guns, and that the thickness of 
the casemate armor on the latest designs in England 
is 9 inches and 7 inches, this is  too light. 

It would be possible, by slightly modifying the plans, 
to carry a casemate belt of n�-inch uniform thickness 
extending from the main belt to the main deck. with 
athwartship armor of the same thiclmess by proceed­
ing as follows : 

Stop the lower casemate Ilelt at the same point that 
the upper stops at now, and carry the lower athwart­
ship armor across to meet the barbettes just under the 
upper, This will result  in a saving in length of bath 
the lower casemate and lower athwartship belt. and 
on one side of the ship would amount to about 545 
sqllare feet of 6-inch armor, equivalent to 3,275 square 
feet of I-inch armor, 

Next dispense entirely with the 2-inch nickel steel 
protection to the 3-inch guns ; Ilattle experience having 
shown this class of armor to be dangerous, it not being 
sufficiently thick to excl ude common shell from guns 
of 6 inches and above. an d would  only serve to make 
the explesion of such shel ls  more disastrous. This 
wo'uld  save about 700 square feet of 2-inch armor or 
1 ,400 square feet of I -inch, making a total saving of 
4 ,675 square feet of I -inch armor. 

To increase the thickness of the casemate and ath­
wartship 1;elts to' a u niform 7 %  inches, would require 
about 2 . 420  S(] ,' are feet of l ';0 -inch armor and 1,630 
square feet of % inch,  equivalent to 4,450 square feet 
of 1-inch armor. 

This pro(,ess wou ld  leave a margin of 225 square feet 
of I -inch ' armor for each broadside . and for the whole 
ship would save about 8 tO'11S in weight. 

The barllettes would have to be changed to meet the 
above conditiens. making the face outside of the 7 lj�­
inch armor 10  inches thick, and the portion inside 6 
inches thick, 

This WQu l d  involve a very sl ight increase in weight, 
which could be deducted from the surplus 8 tons. 

The proposer! changes would lower the position of 
the center of gravity of the masses involved about 5 
feet. and would apparently add to the efficiency of the 
ship. 

Note.-The above discussion is based on the plan s 
submitted by Admiral Bowles to the Society of Naval 
Architects and Marine Engineers at their last annual 
meeting, G. B .  M. 

677 Washington Street, W., Bath, Me., March 2, 1903 . 
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A CURIOUS ELLIPTICAL BRIDGE. 

A clever and peculiar example of bridge construc­
tion and erection has recently been carried out UpOIl 
the seacoast of County Antrim in the North of Ire­
land. At this point the shore drops precipitously into 
the sea, the cliffs known as "Gobans' Cliffs," which 
tower to a height of 200 or 300 feet, being of the 
basaltic origin seen in this part of the country. 

This seacoast scenery is of the wildest and withal 
most beautiful in its solemn grandeur in the North of 
Ireland ; and to enable visitors and tourists to view 
the spectacle from its most advantageous paints, and 
also to gain access to the many remarkable caves in 
the vicinity, a walk has been cut out and built in the 
face of the cliffs, which in  itself constitutes a com­
mendable engineering achievement. This pathway 
is only from two to three feet in width, and willds 
al ong the face and climbs the cliffs in a most extra­
ordinary manner, which from a 
short distance always imparts to 
the promenade a most perilous ap­
pearance, since immediately below, 
the waves thunder among the 
rocks. But the walk has been most 
skillfully and cleverly designed and 
constructed. Steps are cut roughly 
and broadly into the solid rock, but 
to insure perfect safety to climbers 
a handrail has been provided. The 
intervals between the rocks are 
spanned by delicate and spider­
looking bridges of iron. The length 
of the walk so far constructed is 
nearly three miles, and it  is to be 
continued for another two miles, 
which it is anticipated will be com­
pleted within a few months. The 
work is being carried out by the 
Belfast and Northern Counties 
Rail road under the supervision of 
Mr. Berkeley Wise, the chief en­
gineer to the railroad. 

The most notable triumph of en­
gineering in connection with this 
work is the erection of what is 
known as Gobans' Bridge. This 
structure is distinctive owing to 
its curious design, being elliptical 
in shape. This piece of work was 
rendered necessary to span a gap 
65 feet in width, giving access 
from the mainland to an isolated 
rock lmown as "The Man-of-War." 

Scientific American 
walking space to accommodate the tallest persons. 

Owing to the exposed position of the site of the 
bridge, the turbulency gf the surf playing upon the 
rocks immediately below, and the strength of tlie 
tides, it was found impossible to erect the bridge on 
the spot. Under these circumstances the structure 
was erect'ld at Belfast and transferred intact to a 
scow. The latter was then towed to "The Man-of 
War" rock and carefully brought to, as far as possi­
ble, immediately below the spot where it was to be 
installed.  Lifting tackle was then placed in position 
u pon each side of the gap to be spanned at the road­
way level , and the lifting cables attached to each end 
of the bridge. The hoisting operation had to be 
carried out with extreme care, owing to the cramped 
space in which the lifting tackle was operated, and to 
prevent the structul"e being thrown by its own swinging 
motion when suspended in the air against the face of 
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Profit.. of Irrigation In the Eastern Part of [the 
U nited States. 

The rise in prices of agricultural lands in the last 
few years has made it necessary that farmers should 
get the largest possible return from their lands, and 
has created a general interest in whatever will help 
to that end. One of the aids now being considered is 
i rrigation. In the East it is not, as in the West, abso­
lutely necessary for the raising of any crops, but, 
like fertilizing or thorough cultivation, is a . means or 
increasing the returns from land. The whole ques­
tion is whether it will pay. The report of the irriga­
t ion investigations of the Department of Agriculture 
for the year 1901 ,  carried on under the direction of 
Elwood Mead, gives some valuable data on this ques­
tion. The report covers experiments in Missouri, 
Wisconsin, and New Jersey. 

A series of experiments extending over several 
years at the Wisconsin Experiment 
Station at Madison shows a marked 
increase in the yields of farm 
crops. The average increase in the 
yield of clover hay on irrigated 
land over that from unirrigated 
land has been 2.5 tons per acre ; 
the average increase in yield of 
corn has been 26.95  bushels per 
acre ; and potatoes show a gain of 
83 .9  bushels per' acre. The annual 
cost of irrigation at Madison has 
been $6.68 per acre, not including 
any interest on the investment, but 
including all extra labor. At cur­
rent prices, this leaves a net profit 
from irrigation of about $20 per 
acre on hay, $11 per acre on corn, 
and $73 per acre on potatoes. The 
conditions of soil and climate at 
Madison do not differ from those of 
the Middle West generally, and the 
results given above show that 
where water can be obtained with­
out too large an outlay irrigation 
as a part of intensive farming is 
very profitable. 

The general shape of the ellipses 
of the bridge and its method of 
construction may be comprehen­
sively gathered from our illustra­
t)ons. The bridge has a clear span 
of 65 feet, but is 70 feet in length 
from end to end. The 

PECULIaR BRIDGE CONSTRUCTION ON THE NORTH COAST OF IRELAND. 

Another series of experiments 
was begun for testing the effect of 
irrigation and fertilization on sandy 
soils, such as are common in large 
sections of Michigan, Wisconsin, 
and Minnesota. These lands are 
poor in plant food, and retain so 
l ittle moisture that all attempts to 
farm them have failed. The ex· 
periments included the supply ing 
of  both manure and water. Manure 
alone was of little use, as there was 
not water enough to make the plant 
food available. Water alone pro-

main structure of the 
bridge consists of twelve 
ellipses made of steel 
placed equidistant. The 
major axis of each ellipti­
cal section is 7 feet insid'l, 
with a minor inside axis 
of 4 feet 8 inches. As will 
be seen from our illustra-

duced good results, but the 
application of both gave 
the hest results. The cost 
of irrigation was $6.70 per 
acre, and the net gain 
from irrigation was as fol­
lows : Potatoes, $30 per 
acre ; corn, $1  per acre ; 
watermelons, $58 per acre ; 
muskmelons, $45 per acre. 
From these experiments it 
seems that with special 
crops irrigation of the 
sandy lands is profitable, 
but the increase in yield 
of corn is not enough to 
justify the expense of se­
curing a water supply. 

In New Jersey water has 
been used on small fruits 
and vegetables, and the 
added returns due to irri· 
gation vary a great deal 

tions, each of the el lipses 
is made in two segments 
of 3-inch by 3-inch by %­
inch angles. They are 
spaced 7 feet 3 inches cen­
ters, except the end ones, 
which are 2 feet 4 %  
inches centers. The ellipses 
are held firmly in  position 
by means of longitudinal 
iron bars, attached to the 
ellipses by means of stif­
fening plates 10 inches by 
10 inches by %-inch. The GENERAL VIEW SHOWING THE POSITION OF THE BRIDGE ON THE CLIFFS. with the seasons. Some 
longitudinal members are 
angles 3 inches by 3 inches by :;·kinch, and the fiat 
bars are 3 inches by ll:! inch. The ellipses are addi­
tio·nally strengthened by means of diagonal stays or 
bracings extending from the points where the half 
sections of the ellipses are joined . 

This arrangement yields a stronger foundation to 
that portion of the ellipse which is to carry the 
greatest weight, i .  e . ,  the floor. The diagonal lattice 
steel girders are 3 inches by II:! inch, and carriers for 
floor angles 3 inches by 3 inches by 'Ys inch. The 
flooring of the bridge comprises two pieces of pitch 
pine 12  inches in width by 3 inches in thickness, laid 
upon the interior bottom surface of the ellipse and 
raised sufficiently therefrom to afford a perfectly fiat 
surface upon which to walk. In the cross section 
therefore the internal major axis from the floor to 
the crown of the ellipse is sufficient to afford a clear 

the rocks, which would have seriously damaged it . The 
structure was, however, lifted to its position without 
mishap. It was originally intended to stay the bridge 
when in position with guys, but when the bridge was 
erected it was found to be sufficiently rigid to dis­
pense with these additional supports. The bridge 
was designed by Mr. Berkeley Wise, the chief en­
gineer to the Belfast and Northern Counties Railroad 
of I reland. 

. · e . •  
Railroad building by electric light i s  the experiment 

about to be tried by the Santa Fe Railroad Company, 
when it begins the construction of its cut-off line which 
will connect the Pecos Valley line with its main line 
in New Mexico. A large electrical plant will be in­
stalled at the mouth of the Abo Pass Canyon, and six 
hundred laborers will be kept at work all the time. 

years no irrigation iii 
needed, in others all crops need it, but in most years 
some crops are helped by it. Prof. Voorhees, who has 
charge of this work, reports that in his opinion, irri­
gation where tried has paid well. Pumping from 
streams or wells is the most common way of getting 
water for fruit and garden irrigation. Small plants 
fu rnishing water enough for from five to ten acres, in­
cluding pump and engine, cost from $ 200 to $500.  

• • • 
Farmers around Butte, Mont. ,  have organized to 

make a fight against the owners of the ore smelters in 
that vicinity, which, it is claimed, have ruined the 
agricultural industry of that section. The statement 
is made by the farmers that no less than five tons of 
sulphuric acid and half that amount of arsenic are 
discharged into the air daily. and that the crops for 
a great many miles around are affected. 
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WHERE OLIVES GROW. 
.BY CHARLES F. HOLDER. 

In the wide valley of San Fernando, down by the 
crumbling mission of San DiegO', or in the shadow of  
the picturesque pile of Santa Barbara. the stroller 
finds some of  the oldest olive groves in Cali­
fornia. They were planted by the old padres, 
inspired by the old and true Italian proverb, 
"An olive orchard is a gol d mine on the face 
of the earth. He who plants an O'live orchard 
plants for the centuries a perpetual income." 
Whether it is the associations or the charm of 
the climate, that is one of eternal summer so 
far as real winter i s  concerned, there is a 
fascination about the O'live fruit and tree that 
induces many to attempt its culture aside from 
the merely commercial reasons. Vve see the old 
grove at San Diego from the mesa on which 
stands the fast-crumbling mission. It  l ies in 
the valley against low hills through which 
arroyos have broken. Along this old King's 
Highway are some of the oldest date palms in 
America, and among them is a modern wind-
mill  startling in its incongruity. 

There is something particularly attractive about the 
ol ive tree ; its  very shape tel ls  of thrift ; its upright 
growth, grac-eful and pointed leaves, ol ive-hued now, 
but turned by the gentle wind, glisten l i l,e si lver. Lt 
is generally supposed that the home of the tree was 
in Italy, where it has been known for ages, and where 
the growth is so slow that it is a cO'mmon saying that 
a man plants olives for his grandchildren ; but on the 
foothills near Elizabeth :Cake a wild olive has been 
found, a large and thrifty tree. I t  appealed to the 
early Californians because it  came into early bearing 
and practically never died. The old trees of San 
Fernando, which have been deserted and neglected for 
seventy-five years. are now being cared for, and are 
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rapidly thrO'wing out branches and assuming their 
normal shape and beauty, and bid fai r  to equal the 
famous trees of Europe and Asia. which have been 
bearing fruit for one thousand years_ 

The enthusiast, i f  he is the man to succeed, does not 

AN OLD MILL AT SAN FRANCISCO. 

come to California to sit in the sun and watch things 
grow, but comes prepared to concentrate all his intel­
ligence upO'n the work in hand.  The successful culture 
of the olive, or any other fruit.  in California requires 
intell igence and worl, as elsewhere. despite the fact 
that nature invites, indeed urges, one to rest by the 
wayside. 

It is the land of do lce far nicn te. but not - to the 
successful orchardist ; he must be a man of vigor 
and energy and eternal vigilance his watchword. 
Having secured his land, he buys from some re­
liable dealer cuttings taken from gO'od, sound 
trees. These are three-fourths of an inch in 
diameter and two-thirds of a foot in length-

slender material one might think from which to pro­
duce a bearing tree in four years. These cutt ings 
have been taken from the parent tree in December 
or January, and are planted in rows in sandy soi l ,  
being replanted permanently in February and March 

at a distance of about twenty feet apart. These 
will grow readily, and fO'r a year the ground 
is kept well turned, the bush then being 
trimmed into a tree by cutting all the shoots 
but one, and in succeeding years the grower 
watches the tree and prunes it,  with the idea 
in view of making a l usty tree. In four years 
some berries will be obtained, and the orchard­
ist is delighted at the luxuriant growth and 
the rich green olives, which hang so gracefully, 
but yet not sufficiently abundant to be of com-
mercial value. I n  the sixth year the trees 
should produce thirty gallons each, and in 
eight years the grower finds himself in posses­
sion of a beautiful and productive grove. The 
trees have grown so wide that they fill  the 
entire space and meet, and each tree under the 
most favorable conditions shoul d  produce forty 
gal lons of O'lives_ The orchardist figures that 

with one hundred trees to an acre, and forty gal lons 
per tree. he will have four thousand gallons ; but there 
a re pests and other enemi es which materially reduce 
this estimate. Indeed, if the grove produces a fourth 
of this, he is doing well .  

In November, when the first rain s come, the olives 
ripen. and as soon as the berries begin to turn purple 
the picking begins ; and if  five hundred acres have 
been planted and are i n  bearing, a gang of Mexicans 

SAN DIEGO MISSION WITH OLIVE ORCHARD AND DATE PALMS. THE OLD OLIVE MILL AT SAN .roAN CAPISTRANO. 

CALIFORNIA OLIVES. WILD OLIVE TREES AT LANCASTER, CAL. 
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and others may be seen on the ground.  Each piel{er 
carries a canvas open bag suspended in front of him, 
about the neel{, and a good picker should pick four 
hundred pounds per day. Some use lad ders ; others 
pick from platforms on the wago-ns which are driven 
along. After the picking the olives are subjected to a 
drying or evaporating process, and now the orchard­
ist is confronted with the most delicate part of his 
work, the making of olive oil. In the o-lden days the 
crusher or mill was a conspicuous feature of every 
mission, and that of San Fernando is  sti l l  in good con­
dition, while the ruin of the old mill of San Gabriel 
is one o·f the points of interest in the San Gabriel 
Valley. The temperature of the drier is  not over 130  
deg . ,  and so  arranged that the work is completed in  
two days. The drier itself has  a capacity equal to  
the  production of the  grove, that of one  orchard being 
500 square feet of surface, and holding about 2 ,000 
po-unds of olives ; five pickers at 400 pounds a day 
keep it filled. The crusher is interesting. It resem­
bles a millstone, but rests on its edge, which is six 
inches broad and runs in a circular trough six feet 
across, made of cement. I ts axis is a long pole which 
is fastened to the center of the trough, at the opposite 
end of whi�h is harnessed a horse, the motive powe r ;  
i n  the old days several Indians performed the work. 

I n  such a mill, seemingly small for the purpose, 
the product of an orchard of one thousand trees can 
be crushed. The millstones differ in size, and in 
large orchards there are several . A building is  gen­
erally erected over the crusher, and the horse works 
outside of it, as everything about the olive is kept 
as clean as possible. The olive pulp is taken from the 
crusher and massed in lumps or cakes about three 
feet square and three inches thick. The press resem­
bles a New England cider press, and two are required 
to press out one hundred gallons of oil a day. The 
entire process is  interesting. The result from the 
press is  run into tanks, where it remains for three 
months, the oil rising to the surface, where it  is  
readily recovered. The seemingly dry pomace or 
residuum in the press is  put through a second crush­
ing and treated to a bath o-f hot water, by which a 
large quantity of second-quality oil is produced, even 
a third quality being made. The oil now obtained 
goes to the clarifier or filter, which is  a series of 
boxes from five to seven in  number, the bottom cov­
ered with fine cotton batting. So-me use a series of 
metal boxes, one in the other, each having a wire 
sieve bottom, the oil  dripping from one to the other, 
and coming out pure and as beautiful as liquid amber. 
The majority of foreign or imported oils are adulter­
ated and made up o-f cottonseed or hog's lard. The 
extent to which this is carried may be realized from 
the fact that the cottonseed exportations from New 
Orleans for this purpose in one year were sufficient to 
fill fifteen million oil bottles at a cost of ten cents per 
bottle. 

The orchardist probably pickles and bottles a po-r­
tion of his era-p, and in California there is an ever­
increasing demand for the ripe olive, which when 
cured is very dark and rich. I n  pickling, the olives 
are first placed in fresh water, which is changed daily 
for forty or fifty days, after which they are placed 
in  salt brine to be changed several times, and finally 
placed in a brine the water of which has been boiled, 
and there are many variations from this which resul t  
in the attractive olive o f  co-mmerce. The orchardist 
now has a fine producing grove, but his paths are not 
all co leur de rose, as while the olive can be said to be 
freer from pests than many other trees, yet success 
is only attained at the price of eternal vigilance. 
Nature is  capricious, and does not always produce con­
ditions perfectly favo·rable .  A year of intense heat 
may come just at the wrong time, or a cold snap may 
literally nip the year's prospects in the bud, and early 
in his experience the orchardist is confronted with 
an army of pests which he must fight day and night. 
How discouraging this is at times can be realized by 
a glance at the authorities on the olive scale insect, 
by whom we are told that one female will  produce 
four tho-usand eggs, and that a single coccus will  
produce five generations, nearly six billion descend­
ants ; or at the end of a year, according to Lejourdan, 
the progeny of a single female will  be one billion 
billion. This is  appalling, yet the world's supply of 
olive oil is kept up, and the pure oil of California 
leads .in quality and return. 

.. . . . . 

A new floating pontoon dock is being constructed 
in Great Britain for Durban, South Africa. to replace 
the one which was recently wrecked on the rocks off 
the coast of  Cape Colony, while en route from Eng­
land to its destination. This new dock is to be much 
more powerfu l than the one which was wrecked. 
though it will be similar in construction. I t  will 
measure 475 feet over all-an increase of 110 feet over 
the wrecked dock-while its l i fting capacity will be 
4,000 tons greater-8,500 tons as compared with 4 ,500 
tons. 
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The Pennsylvania Railroad has a contract to take 
all the cars which can be turned out by the Pressed 
Steel Car Company, between December 1, 1902,  and 
June 1 ,  1903 .  The capacity of this plant is one hun­
dred cars per day. This means an expenditure of 
$15 ,000,000,  and will increase the capacity of the 
Pennsylvania equipment by abo-ut 750,000 tons. 

After having been extensively overhauled and reno­
ated, the Hicks Locomotive and Car Works at Chicago 
Heights, I l l . ,  is now in full operation. The improve­
ments consisted of replacing all the original buildings 
with a single exception with fine well-l ighted and ven­
tilated buildings. This concern is  devoted almost ex­
clusively to the repairing and rebuilding of heavy 
and modern locomotives. The capacity of the works 
is at present 15 locomotives, 15 coaches and 200 
freight cars per month. Thirty locomotives can be 
handled at one time at the Hicks plant. 

I n  connection with the speed trials of the new Brit­
ish cruiser "Drake,"  in which a speed of twenty-four 
knots was obtained while running at full speed, experi­
ments were carried out with a new type of propeller, 
the blades of which are almost circular in shape, in­
stead of the present approach to the oval form. By 
this arrangement the screws obtain a more powerful 
grip of the water. Owing to the conspicuous success 
which attended the speed trials of the "Drake," since 
the maximum speed contracted for was only twenty­
th ree knots, it is proposed to carry out further tests 
with the propeller upon other vessels. 

The Pennsylvania Railroad has been experimenting 
with a new style of track, which has been laid for 
the purpose of making a practical test on the Fort 
Wayne Division, at Leetsdale, Pa. The tracks are 
laid on a pressed-steel girder of trough shape, and 
directly supporting each rail with channel spacers to 
maintain the gage and fastenings for the rail ,  which 
do not require the use of bolts, wedges, or any other 
movable parts. This constitutes the rail in its en­
tirety, and although simple in  constructio'n, is  effect­
ive in providing a solid track without the use of heavy 
ballast, as is required by the wooden ties. 

The commission appo-inted by the French Admiralty 
to investigate the subject of water-tube boilers, t� 
ascertain the best all-round boiler of this type for 
naval vessels, and to investigate the respective advant­
ages of small-tube and large-tube boilers, has pub­
l ished its report. The commission recommend the 
adoptio-n solely of large tubes for boilers fitted to 
battleships and armored cruisers. Experience has 
conclusively proved to the commission that the small­
tube boiler, while i t  gives a higher evaporation per 
square foot of heating surface than the large-tube 
boiler, consumes far more fuel per unit of power, 
while it is  also more difficult to clean and repair the 
tubes . In this decision the commission is supported 
by the results of the boilers of the "Jeanne d'Arc" 
and two other similar vessels. Two types o-f boilers 
-the Niclausse and the Belleville-are advocate . as 
being the most satisfactory water tubes; though in 
the case of the Belleville,  economIzers are deprecated .  
Either of these two types wi l l  be fitted in al l  future 
vessels, including those now under construction. I t  
h a s  furthermore been decided that in the full-power 
and subsequent trials with only 75 per cent of the 
boilers in use, of vessels, the maximum fuel consump­
tion is  to be 22V:! pounds of coal and 30%, pounds per 
square foot of grate per hour respectively. 

.. . . .  
'rh e  C u rrent S u ppleDlent. 

The curren t SrpI'LEMENT, No. 1420, contains a note­
worthy ' series of articles on widely different topics. 
The salmon investigations of the steamer "Albatross" 
in Alaska are fully narrated by Commander Jefferson 
F. Moser, and are i l lustrated by many striking pic­
tures. Fred T. Jane presents another installment of 
the Naval War Game between the United States and 
Germany. In the present installment he tells  of the 
severe defeat and destruction of the German fleet in 
the Far East. Emile Guarini gives an account of a 
very novel way of solving the smoke problem. The 
article describes the method by which the smoke is not 
consumed, but is commercially utilized in the form of 
an enriched gas. J.  D. Geddes writes on photography 
as appl ied to illustration and printing. Charles C. 
Drueding presents a plain, intell igent treatise on cha­
mois skins. Ceylon tea is now almost as widely con­
sumed as the tea of China and Japan. An article on 
the tea industry of Ceylon will, therefore, not be with­
ont interest. Prof. Asaph Hall . president of the Amer­
ican Association for the Advancement of Science. dis­
tinguished the world over for his astronomical work, 
presents a scholarly paper on the science of astronomy. 
Prof. Wesley Mills, of McGill University, for a num­
ber of years has studied the behavior of animals totally 
blind in  either one or both eyes.  He summarizes his 
studies in an instructive review. The paper on high 
temperature electro-chemistry by R. S. Hutton and J_ 
E. Petavel is  continued. 
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A patent has just been issued in  the United States 
to Mr. I. M. Hunter for a coin-controlled X-ray 
machine for public use. The external appearance of 
the apparatus is similar to that of the automatic 
cinematograph II.1achines so commonly seen on railway 
platforms and other places. The observer places a 
coin in the slot, moves a lever, puts his hand, or 
whatever he wishes to examine, into a box without 
any sides, and looks down at it  through a fluorescent 
screen which forms the top of the box. The coin, 
on being inserted, closes the primary circuit of an in­
duction coil worked by a few dry cells, and the 
vacuum tube is in a position immediately below the 
object to be observed.  

A novel way to get electricity for lighting a rail­
way train is described by Cassier's Magazine. A dy­
na.mo- is located on the engine, perhaps under the 
pilot. Power in driving it is  derived from a rotary 
fan or windmill immediately above, under the head­
light. As the locomotive travels at the rate of 20, 30,  
and even 40 miles an hour, a breeze of corresponding 
velocity is developed. The current is conveyed to 
small accumulators under each car o·f the train. It 
may be assumed that when these are fully charged, the 
cu rrent is  automatically cut off. Tests are said to 
have been made with an outfit of this kind, and the 
results are said also to have been encouraging, con­
trary to what one might be led to expect. 

A short time ago the proposal was made and serious­
ly entertained in some quarters to distribute Green­
wich time to vessels at sea as well as inland by wire­
less telegraphy, and, according to our contemporary, 
Cosmos, Massrs. Burgos, a firm of clockmakers at 
Ocejos, have devised an apparatus for carrying out 
the distribution inland. A standard or primary clock 
determines the discharge of an oscillator at regular 
intervals. The local or secondary clocks have each 
an air wire to direct the electric waves on to a de­
tector, which actuates a mechanism and corrects the 
hands on the dials. We are not aware that the above 
plan has been put into practice yet, nor is information 
available as to the results of experiments. The diffi· 
culty appears to be that other signals by wireless tele­
graphy will  affect the clocks. 

An automatic mechanism which is intended to regis­
ter the number and class of passengers of a car, the 
distance ridden by each, the approximate time and place 
of ingress and egress of each, identifying the conduc­
tor, car, trip, day or night, noting the hour or minute 
of the day or night and the approximate location of 
the car, in order to obtain a true automatic register or 
record of the trip and the number of passengers car­
ried independently of the co-operation and beyond the 
control of the conductor, is an invention for which 
F'rederick W. Brooks of Brooklyn, N. Y.,  has obtained 
a patent. The apparatus takes its records in such a 
manner that they may be used as lalitern slides and 
projected on a screen. An automatic mechanism con­
trols electric circuits and connections to operate a 
camera electrically, at such intervals or distances apart 
as may be desired by and in consequence of the revo­
lution of the car wheels. The mechanism is arranged 
in such a manner that the intervals can be changed 
or adjudted at will .  The camera is so adjusted as to 
photograph the interior or part of the interior of the 
car, the platform or platforms and side running boards, 
and any and all passengers that may come within its 
field. The camera is  so connected with the electrical 
appliances of the car as to cut off objectionable or con­
flicting lights. The connections are all protected. The 
parts of the i nvention may be briefly summed up as 
follows : First, a device connected with and operated 
by the revolution of a wheel or axle of the car and an 
electrical connection by which the operations of the 
camera and registers and the distance between such 
operations are actuated and controlled ; second, an 
electric current from any available source, preferably 
a battery, either primary or storage, situated in such 
part of the car as may be deemed most convenient and 
connectad by conductors with the above device, by 
which the circuit or circuits are opened or closed, the 
opening and closing of the electric currents being ar­
ranged to operate the camera or cameras, the registers, 
and the lighting and de-lighting of the car ; third, a 
method for automatically lighting the car in such por­
tions as are desired and means for shutting off con­
flicting or objectionable lights. 

• • • 
A Correction. 

In the SCIEXTIFIC A�IERICAX for February 14, t here 
appears an article under the heading "Transporting 
Lu mber Across Deep Gorges," in which credit fur the 
d esign of the installation described is given to Mr. 

Edward I .  Parsons. We are informed that the system 
in question was really designed by Percy R. Stuart, 
of San Francisco, Cal., and we take this opportunity 
of giving to him the credit to which he is properly 
entitled. 
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CURIOUS JADE CARVINGS FROM MEXICO. 

B Y  WALTER L. BEASLEY. 

The Mexican Hall of the Museum of Natural His­
tory, through original researches ' and explorations of 
Prof. Marshall H. Saville, together with recent gifts 
of the Duke of Loubat, has now on exhibition the 
most extensive and valuable collection of jadeite 
objects in the world. The variety and brilliant array 
of the sp':lcimens in design and polish, all exquisitely 
ca rved, strikingly illustrate the style and character 
of the ancient ornaments worn by the kings and 
aboriginal inhabitants of Mexico and Central America, 
centuries before the coming of Cortez. One of the 
astonishing feat ures disclosed by the jadeite collec­
tion is the extraordinary skill and perfectiO'n dis­
played in the cutting, drill ing, and polishing of the 

hard stone, so effectively accO'mplished by these ancient 

craftsmen. The specimens vary in size from one inch 
upward, and were obtained mostly in the State of 
Oaxaca. Prof. Saville found great numbers during his 

. recent excavations among the Zapotecan tombs and 
temple structures in Oaxaca,

' 
which State is now con­

sidered to' have been the metropolis of the highly­
gifted race who occupied this area. The capital, 

Monte Alban, recently excavated, contained many 
elaborate palaces and other monumental buildings. 
The donated collection of the Duke of Loubat numbers 
some 300 pieces in all,  100 being of pure jadeite, the 
remainder being of obsidian, serpentine, amazon and 
turquoise. The collectiO'n included several rare and 
beautiful specimens, among them two gems of their 
kind being breast ornaments, carved in the shape of 
a parrot and turtle out of a piece of apple-green 
jadeite, the most highly prized of all colors. Another 
interesting carving is  in the shape of a highly­
polished hatchet, of pure jadeite, O'nly � few of which 

have yet been found. It  is supposed that the hatchet 
was not intended for practical service, but that it  was 
worn symbolically as a decoration. The body of the 
extensive collection is composed of breast, ear, and 

lip ornaments, necklaces of beads, and idols. 
The majO'rity of the specimens are profusely sculp­

tured in high relief, the face sometimes in full and in 

profile, with huge earrings, while in most cases the 
head is surmounted with the characteristic plumed 

headdress, like those represented on the ruined struc­
tures of Central America. The hat-snaped ear orna­

ments are nearly two and a half inches in diameter, 
and are pierced through, leaving thin rims and walls 
designed supposedly to hold the clusters of feathers 
wh ich were used in the head-ornaments of that age. 
The m03t noteworthy and remarkable piece O'f jadeite 
in the collection is a magnificent votive adz, the largest 
carved specimen of its kind contained in 
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and other investigators of jadeite, viz.,  the locality 
where it was obtained or mined, and how the ancient 

lapidaries carved, drilled, and sawed this hard stone 
from blocks. It  is certain that an enO'rmous amount 
of skill and time was employed in their production. 

The blade of a modern steel knife will hardly produce 

an impression on the polished su rface. No drills, grav­
ing or incisive tools giving a clue to' the methods of 
manufacturing them have as yet been found. Cortez, 
it  is claimed by early writers, took back to Spain, 
among his loot and spoils, some of the rarest and best 

specimens in the country of jadeite. Some were especi­
ally cut and elaborately carved to order. These were 
presented as a gift to his wife, whose casket of jewels 

was said to have been the finest of any woman's in 

CARVED JADE ,ORNAMENTS. 

Spain. Prof. Saville, through the generosity of the 

Duke of Loubat, who has done more than any other 
modern explorer in uncovering the monuments and 

culture of Mexico's ancient civil ization. is confident 
that in his future excavations and researches in the 

State of Oaxaca, he will undoubtedly come across the 
whereabouts of the long hidden jadeite mines and 
throw new light upon the mysterious and lost art of 
wO'rking this brill iant and precious stone. 

• • • • • 
Fahrellhelt',. TherIIl O Il. e C er. 

Writing in Knowledge on the history of Fahrenheit's 
thermometer, Prof. Cleveland Abbe, of the United 
States Department of Agriculture, says : "There is every 

evidence that the Fahrenheit scale began with his use 
of plus 90 as the upper limit of the temperature of the 
human body, and minus 90 for the lowest temperature 
of the air in Europe, and also the temperature obtained 
by the mixture of salt and ice. Fahrenheit subse­

quently used a second scale in which plus 12 and 
minus 12 replaced the plus 90 and minus 90. In 1714, 
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The Dilteh Brine VCll,'etable I ndm.try. 

The cultivation O'f vegetables for pickling constitutes 
one of the most important industries of Hollanll.  

According to the official record, there are in all  about 
7,500 acres of farm land devoted to the cultivation of 

onions, in addition to' a number of market gardens 
which do not enter into the official estimates. About 
half the entire crop is grown in the province of Zee­
land, the remainder mainly in the provinces of North 
and South Holland. The yield per acre varies consid­
erably with the season, but in the case of the cO'mmon 
large onions, the average may be taken at about 300 
bushels, though in some years the produce ' has 
amounted to over 370 bushels per acre. The areas 
upon which these onions are grown are usually small, 
seldom exceeding five acres in extent, and more fre­
quently being about half that size. Small holdings 
are, however, a general feature O'f the agriculture of 
the Netherlands ; over three-fourths of the total num­
ber of holdings consists of farms of 50  acres and 
under, and nearly half of this number is represented 
by holdings of less than 1 2 %  acres each. The small 
white onions known as "silverskins" are grown 
mainly in the provinces of Gelderland and North 
B rabant, thO'ugh in recent years they have also been 
cultivated on a small scale in South Holland and 
Zeeland. The total area sown with this variety does 
not, however, exceed 125 acres. The growers are 
mostly small market gardeners or peasant farmers, 
occupying about 2% acres of land ; a few of them 
rent larger plots, but their holdings seldom exceed 
five acres. The rent usually ranges from $17 to $25 
per acre, accO'rding to the qual ity of the land, to which 
is added a rate of 50  cents to 8'7 cents per week for 

the cottage. The soil in which the onions are sown 
is clay, and as its surface el evation is maintained at 
on ly a little over three feet above the water level of 
the dikes and canals, it never gets very dry. 

In culti vating silverskins the land is usually marked 
off into plots about 30 yards wide, separated by fur­
rows. After having been thoroughly cleaned it is 
manured, then well dug over two or three times with 
a spade, and finally raked. No horse labor is em­
ployed. The manure is applied at the rate of 40 tons 
per acre. The growers usually produce their own 
f'eed by selecting from the crop in autumn the best 
speCimens of small round silvery white onions with 
thin stalks and few roots. These seed onions are 
carefully dried aud preserved from frost through the 
winter ( either by covering thl/m with earth, hay, or 
straw, and storing in the open, or by placing them in 
lofts ) ,  and again planted out in the early spring in 

favorable situations. It  is the practice to sow the 
seed in Apri l ,  about 56 pounds per acrt� 
being used, so that the onions grow 
IJlosely crowded together. This preserves 

the whiteness of the bulbs by saving them 
from too great exposure to the light. On 
ho!llings of 2 %  acres littl e outside labo r 
is required , as the occupier is usually 
able to' work the land with the aid of 
his wife and Children, large families 
being the rule rather than the exception 

among the small growers. It  is the prac · 
tice to put children to work on the land 
at 10 or 11 years of age, when they are 

taken away from school. Sometimes, 
however, and especial ly in cases where 
the area cultivated amounts to 5 acres, 
occasional laborers are employed to' help 
in di gging and clearing the land, and 
again at harvest, sufficient work being 
found to occupy two men for about three 
months in the year. But, wherever it is 
possible, women and children are em­
ployed, as their labor is cheaper. Child­
ren are largely employed for picking the 

onions. Adult male labO'rers earn 60 
to 80 cents per day. Women are paid 
50 cents, and children 25 cents a day. 
The average yiel d per acre of silver­
skins in Holland varies from 1 1 2  bushels, 
or 2% tons, to 7 tons per acre where the 
seed is sown very thickly. 

a museum. No other of like dimension3, 
ornamentation, an d archa'ological interest 

exists in any of the European museums. 
All the salient features of this extraor­
dinary relic, nO'twithstanding its cen­
turies of burial, are still fresh and vivid 
to the eye of the onlooker. This was 
found in the State of Oaxaca. In de­
ci phering the figure, Prof. Saville has 
found a series of marliings which make a 

unit of the whole design ; and, from the 

presence of sharp canine teeth, it is in­
tended to represent a tiger's mask, which 
was a characteristic feature of Southern 
Mexican art. On the edge are what ap · 
pear to be teeth, evidently intended 1.0 
symbO'lize the biting or cutting nature 
of this part of the adz. From the enol'­
mOils size, woight, and symbolism, it is 

thO'ught that the adz was used as an 
idol,  or for some ceremonial purpose. 
The color is light grayish-green, with a 
tinge of blue, and streaks of almost 
emerald green in the back. It is 11 
inches long by 6 inches wide, and w eighs 
over 19 pO'unds Troy weight. A portion 

weighing 2 pounds has been removed for 
some cause from the back. Dull mark­
ings under each eye, ear, and hand evi­
dently were for the purpose of holding 

plates or rims of gold, which the polished 
surface would not. The polish on the 

adz is as fine as that of modern times. 

smE VIEW OF THE CARVED JADE 

VOTIVE ADZ. 

FRONT VIEW OF THE CABVED JADE 

VOTIVE ADZ. 

• • • 
At a conference of German electrical 

Jade
'
ite was the most highly prized and sacred stone 

of the ancient peoples of Mexico and Central America, 
and was supposed to possess great curative properties. 
The word jade is thought to be a cO'rruption of the 
Spanish " Ijada," the Nahuatl or Mexican name being 
Chai�bihuitl, meaning a stone of metallic green, like 
the pfumes of the Quetzal . Spanish historians tell 
us that, when a great dignitary died, one of the im­

portant mortuary customs was the putting in the 
mouth of the dead a stone O'f jadeite, which they 
placed as a heart. The natives and poorer classes 
wore them fastened around their arms and throats 
as charms to ward off evil and certain diseases. There 

are two puzzling and extremely interesting problems 

which have not, as said, been solved by archreologists 

he adopted a third scale, viz. ,  plus 24 for the tempera­
ture of the body and zero for the lowest temperature 
at Dantzic in 1709.  His fourth scale was plus 96 
for the temperature of the human body and zero for 
the great cold of 1709.  This scale gave him 32 as the 
temperature of melting ice, but that natural point was 
not directly adopted by him. With this first satisfac­
tory mercurial thermometer ( made in 1721,  and whose 
scale was graduated according to this last system 

but extended much further upward, by extrapolation ) 
he found that the boiling point of water was constant, 

or nearly so, at 212  degrees. The fact that Newton's 
'arithmetic scale' read 33 or 34 for boiling water, had 

no infiuence with Fahrenheit in the formation of his 

scale." 

engineers, Dr. Haas, of Hanover, re­
ferred to the electric power supplied for agricultural 

purposes in that neighborhood. The greatest demand 
for current is for the operation of threshing machin­
ery, for hay presses, straw-cutters, etc. Of the total 
horse power installed 77 per cent represents purely 
agricultural operations and 8 per cent factories. On 
an average, the annual revenue per horse power in­
stalled amounts to 27s., at a price of 2s. 3d. per kilo­
watt hour, as compared with from 68s. to 1 46s. in 

tO'wns, and the average period of use does not reach 
150 hours, as against 500 hours in towns. The author 
concludes from the experience in the Hanover district 
that satisfactory results are possible in agricultural 
operations only where cables already exist for the 

transmission ot power or tor electric tramways. 
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RECENTLY PATENTED INVENTIONS. Me�hanl�al Il evlce". 

Agricultural IlllplelDent... MARKI NG-MAC H INE.-C. S. 1\leGnm, Junc-
AGRICULTURAL IMPLEMEN'J.'.-D. LUBIN, 

tion City, Kan. In perfecting this Improvement 
New York, N .  Y. Improvements are provided I the Invento.r supplies a mechanism for stamping. 
In this invention for Implements operated by and markmg in general ,  but particularly 
motors carried on vehicles. 'J.'he mechanism is  adap ted for stamping linen or sheets of fabric 
so arranged that. the motor wlli a lterbately or other material, these being Interposed be­
move the vehicle and operate the ground dig- tween a type-bearing wheei and an elastic pad 
ging and pulvel'izing tools. secured upon the table. 

POWER-PROPELLED AGRICULTUHAL I 1\!. S PJoJ ED-INDI CATOR.-C . E. KELLY , Ander-
PLEMENT.-D. 

'
LUBIN, New York, N. Y. This son, Ind. 'J.'wo patents have been granted Mr. 

Implement Is operated by a motor carried there- Kelly for Improvements In speed Indicators. 
on ; and the object I s  to provide a device so Oue Invention p rovides an Indicator which may 
arranged that while the motor Is  in continuous be conveniently applied to indicate the speed or 
operation It  will serve a l ternately to p ropel the movement o� any machinery, snch as the speed 
machine and to operate lhe digging tool, thus of a wheel m t raveling over the ground. 
making It possible to emp loy a motor of much 'J.'he other Invention relates more particu­
less power than needed to p ropel the machine larly to a centrifugally control led means for 
and operate the digger a t  the same time. transmitting movement to a speed Indicator. 

BARRACK-JACK.-C. HA)I MOND, WoodclitI, The device comprises a casing In the form of 
N. J . The purpose of this i mprovement relates a hub which may be fitted to any rotary part. 
to a device for raising the roof of hay-barracks, Within this casing a number of spherical 
a l though i t  may be used In other connections. weights coacting with Inclined planes serve, 
In the Invention is embodied an arrangement by when actuated by centrifugal force, to t rans­
which the jack Is mounted at any height on the mit the movements to a ring outside of the 
pole as contradistinguished from on the ground. casing. 
The jack is provided with a shank with two MAIL-CATCHER AHM.-F. l\I . EDWARDS, New 
studs which may be entered into any two con- York, N. Y. "'hen the arm of this device Is 
tiguous holes in the post. This enables a very not required I t  can be locked at the center of Its 
compact jack to be used and avoids using a supporting-bar within the plane of the outer 
long connection between the ground and the surface of the door-joint, and the arm may be 
e levated roof. reversed to bring Its receiving end facing the 

BHOADCAWl' HAND S EED-SOWE R.-K C, direction of i:ravel of the train and then brought 
S)IITH, St. Louis, :110. This machine is  carried to a receiving position beyond the door-jamb 
conveniently on the person and Ol)erated ' by and locked a t  either end of Its supporting bar. 
hand. "'leans are provided for securely holding An automatic locking device Is provided which 
the handle, for covering the seed-opening, for otIers no hindrance to the reception of a bag 
adjusting the gate, so as to regulate the kinds on the arm, but which acts to prevent the bag 
of seeds to be cast over the ground, for adjust- leaving untii purposely removed. 
ing a gage-stop to suit the fixing of the seed- MA I L-DhlLI VE R ER.-}<'. 1\1. EDWAI<IJS, New 
gate, and for a rranging the gage-bar with the York, N. Y. This mail-deliverer Is capable of ready 
seed-plate to restrain accidental movement.  attachment to the door-jamb of any mail-car 

BJoJJoJT _ HAUVE STER. _ C. E. BAIITLETT, and will not Interfere with the use of the door. 
Wayne, �eb. Of the seve ral purposes of this I t  Is so made that a mail-bag may be quick ly 
contrivance, one Is to adapt it for automatica l ly attached thereto at the top and bottom of the 
removing beets from the ground, and means are bag, the fastening device In no way stopping the 
p rovided for gradua lly withdrawing them from safe and qnlck removal of the bag from the de­
the soil and taking them to the rear of the ma- IIverer. The deliverer Is held parallel with the 
chine by conveyers engaging with the beet tops. side of the car within ' the doorway or extends 
Another is  to furnish cutte,'s by which when out from the doorway a t  right angles to the 
the beets reacQ the rear of the machine the tops side of the car. A crane Is used with the de­
w i l l  be severed, the bodies w i l l  fal l  Into recep- liverer, and it has supporting-arms for the 
tacies, the final recep tacle being capable of an bag like those of the deliverer. 
automatic dumping action. MACIl INI1 FOR Cl'TTING ARTI CLE S 

AGRIC ULTt:HAL DIPLE:lIENT.-P. Lu- FROM THI� INSIDE OI? S H O }O)S.-W. S.  
B I li, New York, X. Y. �Ir. Lubin p rovides an l<'ULTz, New Orleans, La. In operating this 
Implement operated with little exertion and device, the shoe Is turned bottom upward and 
from the action of which a l l  the molecules of slipped over the cutting mechanism. The work· 
the earth operated. upon w i l l ' be set in motion, man works the shoe around over the neck, so 
the action causing a fine separation, as the that the cutters come In contact with the nails 
particles move in a l l  directions, leaving the or tacks, cutting them out completely. By 
ground l ight and porous, thus permitting ae,:a- manipulating the shoe the cutters can be forced 
t lon so essential to fine cultivation. It may be into the remote parts of the toe. 'J.'he hand 
adj usted for ditIerent depths of work and need not enter the shoe while the cutters work. 
operated close to plants safely. The neck protects the gearing and the shoe. 

Ele�trlcal Devlee ... 

ELECTRO)IAG�I.;'TIC MOTOR . - AliGEL 

POL y Am;IllItE, Havana, Cuba. This motor 
consists of permanent magnets secured In two 
non-magnetic frames, the magnetic poles of 
which are arranged alternately. lIiounted to 
turn within the series of magnets at both ends 
thereof, are a double series of electro-magnets 
constituting a revoluble armature. The twin 
a rmatures assist each other In passing dead­
points. Each series of electro-magnets has a 
collector ring connected with every second 
electro-magnet and a distributing ring to the 
remainder. Commutators and brushes connect 
the rings with separate mains of opposite 
signs. 

Englnf'f'rl ng Iml.rovements. 

Pl':lIP.-W. II. WES'l'EIDIAli,  :lIa rietta, Ohio. 
The mechanism emp loyed here relates to that 
class of pumps adap ted to be worked by fiexl­
ble power-connecting means such as Is well  
known and commonly made use of where a 
series of remotely-located pumps are mechani­
cally worked from a common source of power. 

STEA:lI-B O I LICH.-Eo WARD, l\Iayville, Wis. 
'.rhe part (0 which (his Improvement most par­
ticularly relates Is the "arch" of a boiler. The 
invention provides a construction easily re­
moved and replaced without dlstnrblng the 
brick of the hol ler-setting at the side or real' 
walls, whereby the real' end of the boiler ean be 
exposed for cleaning and repairing. The Im­
p rovement prevents expansion, which would 
displace brickwork, and the parts a re joined 
so as to do away with bolts and other fast­
eners. 

CONTROLLING DEVICI<, I.'O H  HYDRAULIC 

CYLINDEHS.-S., W., O. E o ,  C. and II .  HIB­

RAIID, Sandyhlll ,  N. Y. The Invention relates to 
hydraulic cylinders for use on wood pulp grind­
ers, and Is an Imp rovement on an Invention 
p reviously filed hy :lIessrs. H ibbard. The Inven­
tors . ha ve perfected a control ling device or valve 
arranged to cause Inflow and outflow of water 
to and from the cylinder without danger of leak­
Ing and to equalize the pressure on both sides 
of the cylinder-piston to stop the piston when­
ever desired. 

COKE-DRA WE U.-W. S.  JONES and J. P. 

DONOHOE, Greensburg, Penn. The Invention 
compl'ehends a carriage held to travel In fron t 
of the coke-oven and Includes a platform, for 
sustaining the operator, reciprocal In the longi­
tudinal p lane of the oven. The carriage has 
a nose adapted to penetrate through the oven­
door, with means for attaching the scraper and 
holding it In a position under the operator's 
control. Thus the scraper can be set in the 
coke at desired points and be pulled by the 
outer movement of the platfo " m  to draw the 
heavy coke bunches out through the oven-door. 
An endless conveyer receives the coke and con­
veys It to any suitable receiver. 

Railway Improvement". 

UAIL·JO I � T.-}<'. S. PASCOE, A l legheny, 
Penn. :lI r. Pascoe's invention refers to rail· 
.1olnts and It  provides a simple construction 
whereby the joint may be securely locked when 
applied and the locking key retained In position 
by the locking device. 

AUTOMATIC T U I P-BRAKE.-E. L. CItIDGE, 
Passaic, N. J.  In the design of this Improve­
ment on automatic trlp-.brakes for railway 
vehicles, the object Is to stop such vehicles au­
tomatica lly In case the engineer for any reason 
disregards . th� danger-signal. The Invention 
thus atIords an efficient device for p reventing 
mllway collisions. 

CAR-FENDEu'-J. Roc LANDT, New York, N. 

Y. The object In this Invention Is to p rovide 
a fender that will  be quickly lowered when a 
part comes In contact with a person or other 
obstruction, and thus p revent the ca� from 
running over the same. Means a re furnished 
whereby the motorman may raise the fender to 
its normal position. 

TRACK ATTACIUmNT.-W. H .  CROSSLEY, 
Bloomsburg, Penn. :Ill'. Crossley has Invented 
an Improved attachment designed to prevent 
fire hose run across the tracks of a street 
railway from being Injured by .the car wheels 
and a t  the same time obviate the Intt'rruption 
of travel. The attachment consists of a bridge 
which can be easily applied to a track to lead 
over the fire hose. 

llEYICE FOR RA I S ING L I Q P I D S  FHOl\1 MI .. �e1l8.neou •• 
WELLS .-'l'. F. l\loIlAli, De Young, Penn. 1\Ir. CARBrUETER-A . H .  RIFE and J. R. CAR-
:lloran p�o�ldes In . this Invention an Improved PER. Dallas City, I l l .  This carbureter belongs 
device fOI l alslng 01 1 and water from dl'ep wells, more particulal'ly to the type used In so-ca lled 
more particularly oil-wl'lls.  The device i s  so "vapor-stoves," which burn gasoline and Rim­
arrang�d. �s to ?revent thl' I'seape of the natural I liar hydrocarbons. Four di stinCt vaporizing 
/rn s, utllIzmg I t s . pressure in raising the 011 to operations of the ga Sollnt'

. 
are etTected. I" lrst, 

t he snrface. ThIS pressure Is a ssisted by ('om- by contact with the heated plate ; second 
pressed all' p umped Into the well. t hrough close contact with the heated gauze ; ' 

third, by a wick arrangement vaporizing by Busln�ss and P�rson�1 capillary attraction ; fourth, where vaporlza- � .. Wants. 
tion Is due to a cup located Immediately ad-
jacent to an auxiliary lIame and which receives READ 'THIS COLUMN CAHEFULLY.-You 

wili lind inquiries for certain classes of articles 
any liquid remaining after p revious vaporlza- . numbered in consecutive o,·der. If you manu­
tion. facture these goods write us at once Ilnd we will 

APPAUAT I ; S  }<'OU }<'ORMING BLAST-
send you the name and address of the party desir-
ing the mformation. I n  every .. a .. e it i .. nece .. -

I<'lI R�AC N CaARbI�S.-A. S. DWIUH'!', New .ary to give the nUlllbel' of' the Inquiry. 

York, �. Y. Provision Is made in this appa- llI U N N  &; CO. 
ratus for forming blast-furnace charges In a 
very simple manner, the al'I'angement being Marine Iron Works. ChlCal(o. Catalollue free. 

such that the charges p repa red are of a certain C1�W:I:i
r';.l'i:"�· t�e�.t 

7 .-For maker. of machine. for 
composition and of approximately equai weight 
and the ingredients thoroughly mixed. 'Thus AUTos.-l)uryell Power Co., Heading, Pa. 

much saving of time and labor is etIected. IlIquir)' No. 391 !oi.-�'or dealers in coal oil. 

LOOSE-LEAlf! LEDGEU.-F. B. Tow�n�, U L. S." Metal Polish. lndiauapolis. Samples free. 

Holyoke, l\Iass. This Is an Improveme
.
nt on j l nqU l ry No. 3"1 9.-�·or dealers in telegraph in­

a patent p reviously Issued to l\Ir. Towne. The 
.truments of all km<ls. 

ledger or book Is doubly locked owing to means �'or bridge erecting enginc8. J. S. Mundy, Newark, N.J .  

for confining the leaves, few or many, securely I Inqult·y No. 3!1'lO.-�'or manufacturer. of toys: 
in place and to the use of locking devices which Coin-operated machine.. Willard , 284 Clarkson St., 
hold the covers and back rigidly together, While Brooklyn. 
the covers may open freely and the back lie J n q u i t·)· No. 3!}'l1 .-�·or makers of .mall melal 
flat on a desk. A stay bar connects· the I)Ost ��)t���' Itull , IJrass or aluminiuUl, in the lme of match 

against spreading under the leaves. Means Hlowers and exhau.te... ]<;xeter Machine Work., 
are provided for obtaining access to the lock- Exeter, N .  H. 
ing-slat and leaves on the post and also fOI' 
enabling the leaves to be put In or withdrawn 
easily without tearing. 

INDICATOR }<'OU TOILET-IWO�IS .-E . D. 

I�q U h'Y No. , �f922.-}'or maker� of windmil1 pump 
cylmders jl) wblch plungers on pistolls are used that 
work WIthout leathers. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. , 
Chlurrin I"o.lls. O. 

ALLEli and 'V. A. McELliEl', l\Ieriden, Conn. 
'J.'hls device I s  easily applied to existing struc- gi�I���;�ivi��;g ��JJlt��(�h�u��[;����

in
!! 

dividing e
�-

tures. It Is so arranged that It wil l  auto- Die •. • tampings and armature di.cs. Advance Manu­
matically Indicate whether a toilet room is fllcturing Co., Racine, Wis. 

I nqu iry �o. 39'l4 .-�'()r wholesale dealers In m�1l 
�[:�tp:'OOdS and rubber suitable fur lllaking rubber 

occupied or vacant. I t Is adapted especially for 
railway-cars, and advantageously for rooms of 
hotels, houses and other p laces. It  may be 
applied to a sidewa l l  of a toi let-room or to Sawmill machinery and outfit. manufactured by the 
the door and used on doors swinging In or out I,ane Mfg. Co . . Box 13, Montpelier, Vt. 

and also In connection with full or with half ��J;:�I�!rJr�:'b�t�';i!,'s� �'or the manufacturer. of the 
doors. The same etIect may be had from the 
door bolt as from the floor. 

HASP-}<'ASTENEH.-A. KELLER, Paris, I l l .  
This efficient device cannot be readily tampered. 

}I'on. SA J.1.:.�-60 h. p. Otto IItHS engine, the latest type. 
practically new. Co)borne Mfg. Co., Chicagoo. 

Inquiry No. 3926.-For manufacturers of brass 
numbering tacks for fly screens. 

with or unfastened. As the hinge Is set down ),et me sell your patent. I have buyers waiting. 
wi thin th,� woodwork and has no pintle it Charles A. Scutt, Granite Building, [tochester, No Y. 
otIers no p rojections on which a chisel could J . � 39"" 

maclll�IUII�lr'yY all
o
d ·drl. "r ..... • .-]1'or IIlanufacturers of sugar 

be used. If a pintle were employed and the U v 0 

hinge projected, the pintle could be cut and 
l emoved, rendering the device use iess. It Is 
a superior fastener for boxes, trunks, car-doors, 

Machine Work of every description. JobbinJ: and re­
pairing. 'The Garvin MaChine Cu., 149 Varick, cur. 
Sprillg" Sts. , :\. Y. 

eell-dool'S, etc. Inquh')' N o .  39�S.-For a. 21-foot gasoline river 
TUAXS}I'EUABLE JOn _ BAXK. _ G. 1\1. 

launcb titted with goud 2 to " h. p. engine. 

Gn .. ;E,S, O'Nei ll ,  �eb. This t ransferable job-
Mllnllfacturers of patent articles, dies. stamping 

tools. l ight machinery. QuadriJ{a. Manufacturing Com� 
bank consists of a flat slab p rovided with a rib pany, 18 South Canal Street, Chicago. 
at the lower end and a number of compartments Inq u i ry �o. 3929.-For maker. of suspender sunk flush with the surface at the upper end. buc�le., etc. 
The bank is supported at an Inclined position 
by angle braces. 'J.'he many uses to which the 
device and . particularly the compartments can 
be applied will be obvious to p rinters. 

Pl'US I NG·SI" I NK-W. F. lIAUlU S, Glouces­
ter, �Iass. With seines a's heretofore used con­
siderable difficulty has been experienced when 
circling around a shoal of IIsh by reason of the 
hea vy metal rings attached to the foot of the 
Heine which tend to drag the small fixed boat 
toward the fish, frightening them otI before they 
are completely surrounded. This difficu l ty Is 
obviated by the p resent Invention. 

The best book for electricialls and beginners in elec­
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail, $So Munn & Co., publishers. 361 Broadway, N. Y. 

b!k����I�. N
o. 3930.-For makers of pyrometers for 

The lar�est manufacturer in the world of merry-go­
rounds. shouting Jlal leries and haud or,6{ans. For price8 
and terms write to C. W. Parker, Abilene, Kan. 

Illqui l'Y � o. 393 t .-For maker. (If .heet meta) 
8PIllJ litl� and polishiug lathes, ulso makers of novelties such as call-openers, curk screws. etc. 

'l'he celebrated " Hon1sby-Akroyd " Patent Safety OiJ 
gll�ine is built by the De La VerJ;rne Refrigeratin� .Ma­
chine Company. Foot of least 138th Street. New Yort. 

CLI l'-API'LIEu'-G: J. VA:oI S CHOTT, Pas. Iuquiry N!'. 393'l.-;-For \nforn.ation about a cre· 

sale, N. J.  'l'he efiiclency of surgical appl iances ����y for dlSPOSII1g' of refuse and g-arbuge of a large 

is advanced by this implement, which engages 
and p resses a clip In posi tion on a superficial 
lIesh wound to close the same, the clip being 
preferably of the const ruction shown and 
described in a previous patent granted to IIII'. 
Yan Schott. 

}fOM SALE.-lJuited States patent right of feed trough 
for poultry or �wine. Price moderate. Copy of patent 
free. Jno. Ahrellds. 

Sunman, Ind. 
Inquiry No. 3933.-For a strong' horseshoe per· 

ma,nellt magnet capable of l i ftln� 15 or 20 times it� uwn 
weight. 

"'·anted-Revolutionary Documents, Auto"raph Let­
ters, �ournals. Prints, "Tashllll!tOIi Portraits, Early 
American ll lustr:lted Magazines, Early Patellts si •• ned 
by Presidents of the United States. Valentine'S 
�tanullis of the early 40's. Correspondence 80Jicited. 
Address C. A. M., Box jj;;, New York. 

HAT-PIN AND I" ASTE:"i' Eu'-C. n. GARlIl­
SOli, Cincinnati, Ohio. :lIeans are here p ro­
vided for mounting hat-pins in a hat so that 
the pins may be movpd freely into and out of 
operatlvt' position without actually detaching 
them from the hat, while the devices employed 
permit the remova l of the pin when desired. I nqnil'Y �o. 39:J.4.- For manufacturer. or bus\­
'l'he formation of holes Is a voided and the pin \!;iS�I�y::���ns that WIll have all exhibit at the 15t. Loui. 

is firmly held. Patent No. 701.951 for sale or royalty. 'rhe strungest 
and most rigid adjustable ulligator wrench inventec1. 

Wm. �hirk. Panama. Iuwa. 

.h
J
;����Jttre:re��o��biY�'or part ie. to make odd-

NON-HE}<'I LLABLE BOTTLFl.-P. J. ATZ­

BERGEn and }<'. W. PET�JlIS , Cleveland, Ohio. 
Tlie main purpose of the Inventors Is to furnish 
a bottle so constructl'd that after It  has been 
emptied of Its contents It cannot be refilled �'Olt SALE. 'l'hornycroft steam wallon, good condi­
and again p resented as an original package. 

11011, 23 h. p., speed 8 mIles, capllci ty 5 ton •. Add. e •• 
They have provided one of this chara cter con. 

W. T,. M., S2 Cotton Exchallge Bulloin", N. Y. City. 

venlently made and substantial ly of the same le!r�:�I;Jd ��';r ��,��;;..';'�.1' machines for embossill!! 

shape as an ordinary bottle. J I1" uh'Y �o. 3937.-For parties hal1dlinj< the �;o i-

AN DIAL-TUAP.-Y. WEI LER, Lincoln, �eh. ��:uJ;.°a':.��f:��!:g 'l'elephone " alld the Hewitt mer-

This structure Is capable of trapping small  �lIq ll l ry No, :I !l 3".-�·()r automatic wetgiJ ing ma-
animals, the size of rats and mice. It Is a 

chllles tor sackl llJ,r aud weillu ing' gTHin. 

sensitive tripping mechanism. The sl ightest prt�t?���cbi�e':.: 3939.-�'or maker. of electric blue 

weight compels the quickness and certainty of T nqu i r)- .�!,' 3!14U.-For ma.ker. of elecl ro·mag­
operation, B:�d the tripping part is  so related 

nets with disk urmat u l l'S f()r use III IHpe orgH.1l actiolls. 

to the halt-holder that the animal in Its etIorts fo�nh'l,':!r.� .�:cio�'!�h;����)�i��aker. of electric clocks 

to reach the bai t  must engage with the movable fil�en:'�r�V No. 394'l.-�'or a machine for windinl{ 
�ember, which springs the trap and drops the Inq u iry � 9 .  394a.-�'or 1\ stpel hu l l  ;J(J feet 1011 captivE' Into the cage. The t ripping devices fi · t hnttOlll ,  to dmw 110t over III inches loaded propel l  gd 
form a runway and serve to close the sub- by stern wiJeel driven by ga.oline engine.. ' e 

jacent cage and they In Iud t tl I k Inqu i ry No. 3!144.-F'or mak.," of kero.ene oil 
• e e au oma c oe - 1 pressure lamptl Oil the Kitson prinCiple. 

Ing and setting parts. . J n q ll iry No. 394ii.-�·or makers of wooden novel-ties, such as spoons. furks, bowls. plates, etc. . 
CAr.I�NUAR .-A. F. Hm'nlAli. New York, N. 

Y. The Invention p rovides a simple and neat 
calendar which will Indicate comparative dates 
for dltIerent years and thei r suhdlvislons. i t  
compt'lses a boa rd o r  base on which are secured 
twelve pads, one for each month. Each pad 
contains detachahle leaves for the days of the 
month. Beneath these is a leaf containing the 
tahle for the entire month, while under this 
leaf Is printed a table for the corresponding 
month of the previous year. 

NOTE.-Copies of any of these patents will be 
furnishe<l by MlInn & Co. for ten "ents each . 
J>lease state the name of the patentee, title of 
the invebtlon. and date of this paper_ 

I nq ll h'Y N � .  394-H.-}"or mHkerR of Jlol ished hard­wood bases 81utable for telegraph instruments. 

ch'i�:!I:,�� :ikin����:ii����)U!n!�i��
ation as to ma-

l n q u j r�' No.  :t94�.-�·or mAkers of hard ru bber 
�oodst such as telephone receivers, bard rubber t ubing. 
etc. ' 

enT�;�:'��iw��; :i
1
a���·h."��r a second-band gaso1ine 

I nqu iry Nn.  39."iIl .-For IIddre .. of partie. making 
small �as enJ!ine ca�t l ll�R with drawings. 

fo�':tq:�!'Jr efe�ir�c
9��t�;.�"'

or castings and connections 

tll�rn'l.",!�r.d�n
o(;..:�:I')2.-F'or a machine for manofac-

Tnquh'y N �  •. a9.)3.��F(lr the manufacturer of the 
B����1��lJ�!�� lY��:(1.Wht('h was recent ly tested at the 

Inqui ry � n .  :1954.-�'nr crude rubber and asphal­tum uscd in the mauufacture of roofing paints. 
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( 8877 ) A. J. R. writes : have a 
sma J i  machine requi ring ahou t Vi h o rse power 
to operate, and which we run con t i n u o u s l y ,  
and a m  d e s i r o u s  of ge t t ing s o m e  economical 
power to operate and run i t ,  and write t o  
a s k  i f  there i s  anything o n  t h e  market more 
economical  and sati sfactory than the gaso­
line engine, and would it be possible t o  so a r­
range gears a� to run the machine by c lock­
work, o r  weight or spring : A .  There i s  no 
power in a sma l l  way so good o r  so cheap 
to run as a gasoline motor. You should bave 
for your work one of a half horse power.  
,,'eights or sp rings have to be wound up, and 
only give o u t  power for a very short t i m e ,  and 
not all  t h a t  i s  put into them i n  winding. They 
ha ve been tried for useful work, and ba ve been 
given up a s  only s u i table for clocks, sma l l  
fan s, a n d  for t u rning images a n d  goods in 
show windows. 

( 8878 ) H. H. asks : Will you please 
tell  me how mueh a i l' comp ressed to 1 00 
pounds p ressllre w i l l  expand when released '! 
The qUll n tity of a i l' releaspd to reduce 11 I'eH­
sure one pound. A. The air released from 1 0 0  
pounds p r� ssure w i l l  expand .I % t i m e s  i t s  
volume. T h e  quantity released to reduce the 
pressme one pound must be 0.OG8 of the v o l ­
u m e  of the a i l' holder. 

W. V. H .  w rites : I nclosed 

Scientific American 2 1 3 
( 88 8 2 )  O. F. asks : Will two coils of 

insulated copper wire attract one another 
when an electrical current i s  passed th rough 
them in the propel' direction s "! What is the 
max i m u m  of a ttraction obtainable expressed 
relatively to the weight of tbe c o i l s '! A. A 
coil  of w i re carrying a d i rect electric c u r rent is 
an electromagnet, and t w o  such coi l s  will  at­
tract each other as t w o  electromagnets ' will  
do. The a t t raction depend s  upon di stance, 
mode of wind ing, amount of i ron on the cores, 
etc.  '1'0 determine the a t t ra c t i on of the coils  
y o u  w o u l d  use you should make und try them. 
You cannot use the a l ternating c u r rent in an 
electro magnet. 

( 8883 ) A. G. P. asks : Fo r  a magnet 
w i t h  cores 1 14  x ;; - l U  inch w h a t  size wire 
should I use t o  get the strongest magnetism 
when wOllnd the m u l tip le-wire method '! Will  
a magnet wound this way be a s  st rong a s  one 
wound the rtgu l a r  way '! Ahout what i s  num­
ber of pounds pull  on the tailpiece of a 
guitar when the instrument is in tune '! A ,  
Tbere i s  n o  n e e d  to w i n d  a s m a l l  ba r of i ron 
by a m u l t i p l e  wire t o  ohtain i t s  magne tic 
saturation. {"se any conven ien t numbe r  of 
wire ft'o'm :!O to :!.1 and wind the spool t o  a 
dep t h  of 14 to 1 -3 Ineh. Then t w o  to fou l' 
ce l l s  of bat tery w i l l  make it l ift  I t s  f u l l  load. 
The theore tical  l ifting power would be 1;; 
pounds which i t  i s  not p robable y o u  can reach. 
We are not able to give tbe pull upon the 
t a i l p iece of a guitar,  I f  you have a spring 
halance, y o u  can easily Inea su� e i t  1Iy taking 
each s t r ing sepa rately and tuning i t  to its 
note with one end a t tached to the hook of 
the balance. G e t  the strain in pounds for 
each s t r ing, and add the separate p u l l s  to­
ge ther. You can do the same thing by using 
weights o r  stones instead of a balance and 
weighing them. The exercise of your inge­
n u i t y  w i l l  enable you to do your own investi­
ga t i ng-, and be of more hen e fi t  to y o u  than 
i f  we could tell YOIl direc t l y .  

( 8S84 ) 1. C.  R. asks : What will make 
, i l k  waterp roof and s t i ff  at tbe same time '! 
A . After the s i l k  has lJeen soaked in glue and 
dried. i t  Rhou l d  he digeKtt-'d for severa l hours 
in a so l u t ion o f  a l u m : t h i s  will  make the glue 
inKoluhle,  and the refore w a t e rp roof, O r  t h e  
glue may be rendt')'pd i n s o l u h l e  hy digesting; 
the t reated si lk in a weak s o l u t ion o f  formal­
drhyde, CaRein ('a ll 1,e liKed in p l ace of the 
gille : after drying the treated s i l k ,  tbe casein 
ean a l so be rell dered insoluble by form a l de­
hyde. 

has not been definitely proven, t hough various 
theories have been advanced. )Ieasurements 
with a thermo-d�ment show that in tne same 
zone of the Bunsen flame, this mixture w i l l  
a t t a i n  a higher tempe ra t u re t h a n  either thoria 
01' ceria 0 1' any other earth,  i f  a l one ; while 
this does not explain why i t  a ttains a higher 
tempera ture, I t  does explain wby there is 
greater luminosity. 

( 8890 ) D. McK. asks : How much 
does a lmshel of ve r m i l ion red weigh '! Bow 
much does a hushel of yellow ocher weigh "! 
"'h a t  is the specific gl'a vity of red lead "! What 
i s  the specific gl'avity of white lead '! Do 
verm i l i on red and red ocher mean the same 
thing ': A. Ocher i s  very variable in character 
and weight : a "'inchester bushel w i l l  weigh 
from 1 :! ;;  p ounds t o  170 pounds. A s  Vene tian 
red i s  a l so equa l ly variable, its weight w i l l  
a l so vary , but runs somewhat higher than 
ocher. The specific gl'avi ty of red lead i s  ahout 
1 I : of white lead, ahout G . ;; .  Venetian red is 
made by h u m ing ocher : the term red ocher is 
rather IInusua l ,  but i t  w o u l d  p robah l y  be the 
same a s  Venetian red. 

( 8891 ) C. T. J. asks : 1 .  What is the 
equivalent o f  one I I .  1'. in man vowel' : i .  e . ,  
a h o u t  h o w  Ill u c h  nlan p o w e r  e q u a l s  o n e  I I . P. ·! 
A. For constant work a horse power i s  equal 
to the work of 8 men. :!. What i s  tlte reason 
that two pla UIl ./I/! strips a re a l ways p laced in 
the a c i d u l a ted water to he dpcomposed by an 
electric c \ll'rent ·! "'hy c o u l dn ' t  two strips o f  
any other metal  that i s  a conductor of e l e c ­
t r i c i ty be used '! A.  P latinum i s  emp loyed a s  
(}lect rodes in decomposing water lJecanse i t  i s  
n o t  a t tacked che m i c a l l y  b y  either t h e  oxygen 
or hydrogen of the water w hen they appear 
upon i t  a s  nascent gases. It i s  the cheapest 
meta l ,  i f  nu t the only one, of which this  is 
t r ill'. Hyd rogen can be c o l l e c ted by the use 
o f  ca rbon elect rodes ; but the oxygen combInes 
with the ca rbon to form ca rbon dioxide, which 
ean be col lected i f  desired.  Oxygen cannot he 
col lected from C3 1·hon. 3.  ('oll id a sma l l  elec-

battery should be run fO I' work w i t h o u t  having 
the proper instruments for indicating its con­
d i t i on. 

( 8892 ) G. J. V. asks what are the 
ing'l'ed ient� llspd in the manufa e t 1 1 l'p of lava 
insulatol'K ; a l so enamel on the hucks of re:-:ist­
allce p l ates. A, The en a m e l s  u sed on insllla­
tors are the same a s  are used on dh.;heK, TIlPre 
are many formulas. A good one i K : Talie 
quartz,  1 00 pound:o:, e a l e ined and ground ; 
horax g-lass. ground, 30 pOllnds. ::\l i x .  fuse in 
a crucihle,  and l e t  cool slowly. Powder -10 
VOllnd� of t h i s  glu:o:s,  und m i x " w i t h  j lJounds 
of white p o t t e r ' s  c la�- . (;rind the m i xture to 
a fine paste in water,  Apply to a dean sur­
face, and l e t  i t  stand in a warm dry p l ucp to 
dry. After t h i s ,  i t  i s  hurned in a n  oven. A 
glaze can ue p u t  npon this hy using a powder 
of white glass 1 :.!;) pounds, horax :.!;) pounds, 
ea rhona te of soda, fused and powdered, mois­
tened and dried, :!O pounds. To -I ;; pounds of 
this add 1 pound soda. �I i x  thoroughly and 
dry. Then reduce to a fine powdel·.  flust the 
surface of the enamel while s t i l l  moist with 
this powder, and then lJake, Several cuat ings 
of the glaze may be put on, one after another. 
The l a va s  are made of fine days baked as 
porcelain i s  t reated. For many I'eeei p t s  for do­
ing this see " (  'yclovedia of Heceipts. , .  

( 8893 ) O. C. S. writes : A friend uf 
m ine c l a i m s  that the wheels of a m i l road cal' 
slip side\vays on ly when rounding a curve. I 
c l a i m  that t hey a l so have what I sha l l  c a l l ,  
f o r  want of a l iettel' eXpl'eHHion. a r o t a r y  slip ; 
t h a t  on a slow-moving tmin the outer whee l s  
s l i p ,  w h i l e  on a fustf' l' t r a i n  t h e  inside whee l s  
s l i p .  What a re t h e  fa cts in t h e  case. A. The 
wheel fla ng-PH of railway cars uear agai!lst the 
outer ra i l  when rounding a cut've by their 
momen tum, and v gainst the inner rail when 
st rongly p u l led by the locomotive. The innel' 
and outer whee ls both s l i p ,  the inner one for­
ward and the outer one hack ward, accot't1in� 
to the conditions of running on a CllI'V£'. The 
l'en t r i fuga l force a t  h igh speed throws tlw 

t l' ic  motor, say �li o r  1f:'! II. P. ,  t o  be rnn on gl'patel' weight un the outer \vheels, when the 
a 1 1 0-volt ,  [j V� 01' (j ampere ,  a l terna t ing ell 1'- i Ullf:' 1' w lwe l s  slip forwa rd, 
ren t ,  incandescent lighting c i r c u i t ,  be started 
and stopppc] hy means o f  a switch on ly,  01' ( 8894 ) C. E. H. asks : If we take a 
w o u l d  a rheosta t a l so he necessary as w i t h  B unsen l nu'np r w;;ing good fupl gas. capahle of 
the IU )'ge r sized m o tors on c i r c u i t s  of higher 700 heat u n i t s  pel' cullie foot.  and hurn thi � 
vol tages ': A. A sma l l  e l p c t r i c  motor is u s u a l l y  w i t h  a naked fia m e, t llP IlPa t rpsu l ting- from 
prcv idpd w i t h  the p rope l' ('o i l s  for star ting- and each c u1 >i e  foot of ga s con slImNl would be fli f­
running at two 01' th ree speeds in t he machine fusNl into the SlI l'l'olw ding atniosphere, and 
i t self.  The s w i t (,h then h a s  th ree o r  fo u l' would r u i :o:e the temp pra t u re HS h igh as 800 
points,  and i s  fasU-'ned t o  the frame of the D10� units.  Xow, if  we take the same hurner and 

you will  find drawing describing a t  the bottom ( 8885 ) H. K. asks : How can I con- tor. It  i s  more eonyen ient t o  place these in a slI l'I'mInd i t  w i t h  a sh . ... t metal  t llhe after the 
what i t  will  do. Please explain why the mo- nect 1 :! ;n{, -vo l t  lamps,  consll m illg hetweell ;;11  sepa rate p l a l'e in a la rge motor.  4.  'Yoll ld YOIl ma r ner of an o nlinary ga s radia tor,  and in ad­
tor reverses when w i re is connected a t "1 . A. alld (i0 amperes each,  on a I I 1H- ,'o l t  a l t e rn a t illg p lease state the di fference he tween the induc- d i t ion to the tllhe p l a ('e t wo 0 1' t h ree metal de­
"Yhen one ce l l  i s  u sed in y o u r  Porter m o t o r  Cll 1'l'ent ': La m p s  a re a t r i fle O \'e r  1 eandle tion coil \1 �ed in eonnect ion w i t h  the X- ray s fl f'ctol' p l u tf's at a ('on yenien t distance uhove 
a s  shown in y o u r  diagram, the motor runs as v owel' , A ,  Yo u  cannot eonnee t 1 :.! :{ V:,! - v o l t  lamps and tele)j honr, and the indllctancp c o i l  u sed t Iw fla mt' , so a � to ha ve a s m u c h  radia t ing Sll r� 
a series motor.  When Y OIl connect the second p('onom i ca l ly t u a c i r c u i t  w i t h  1 0H v o l t s  in i t .  in w i r�less t,' I t'g l'Uph�" ! A. An induct i on coi l face as possl 1 l l<' , WP find lIude l' these conditions 
ce l l ,  the a r m a t \l l'e 0 1' the fie l d ,  a s  you ma r The twelye lamps Illl\'e -I :! yolts i n  series. has t w o  winding-s. the p r i m a ry and the sec- the tpmpera t \l l'e o f the sllrrolluding a t m osphere 
look at it, i s  reve rsed, and the d i re c t i on o f  t llt' Y 011  can connect them in serif'S t o  a rpsist- ondary, A c u r rent in the p r i m a ry induces an- i s  ra hwd very lU uch h ig-her than it would w i t h  

verse the C U l'ren t in hoth fie l d  and a r m a t u re 
anee, 0 1' III u c tance COl ,  an t H) S Ight t lem. othp !" c u rren t in the sf'conda ry, of a d i fff' rf'll t the na ked fia llH'.  n l th oup;h we are using the 

( 8879 ) 

rotation of the a r m a t u re is reversed. To re- . d ' I d 1 r I 
You should apply to the (OIll}JUn,r f u rn i shing \'oltage and c u r l'ent st reng-th in a mperes, H uch same h U l'ner and p roducing- approximately the 

does not l'(}VPI'Re a motor : to reverse one of the c u rrent for the connection,  and they w i l l  a re Ull hmkorff coi ls and t ransformers ,gener- �;;a me n u m her of hpat u n i t s  Pf'l' cllhic foot of 
these a lone dof's l'P \'erse the ul otor.  fi t YOl1  o u t  w l t� the p ropel' appara tus,  S uch a l ly .  A n indllctan ee to i l  h a s  a sing-Ie wind- gas, H o\\' do y o n  explain this increased ef-

( 8880 ) F. A. H. writes : I am produc- low-vol tage l a m p s  are made for ba t t e ry lise,  ing, usually w i t h o u t  iron, to a c t  as a rest raint fi ei ency fOI' hpating '! A. Your difficulty w i t h  
ing, in an induction c o i l ,  a l ternate c u rrents in and ough t  not to h e  p u t  on a h ig-h-vol tage u p o n  the r u s h  of thp c u r J'ent th rough t h e  c i r� t h e  d i ffel'el� Ce i n  the hea t ing- p o w e r  of g a s  when 
the secondary h�" emp loy ing. instead of the c i r c u i t ,  (' u i t .  rrhis i t  d o e s  hy the c o n n t e r  f> lf>c t romo- l llll'ned w i t h  an o p e n  H a m e  0 1 '  with a radiator 
usual contact br�aker. the change from high- ( 8886) D .  H. F.  asks : What percent- t i ve force produced in the coil by its self-induc- i s  easy of pxplana tion. When the op�n flame 
est t o  lowest resistance in the primary, j ll s t  t i on. I t s  e ff e c t  i s  p roduced not m e r e l y  b y  i t s  i s  useel , the hea t i s  e a n i e d  liP to the ceiling 
a s i s  done in the telephone with the t ransm i t- ag-e o f  shrinkage i s  there in the casting of resistance in ohms, h u t  a l so h�' the imp edance in a st rong' c U l'rent of a i l' ,  and the upper pH r t  
tel' in serie's w i t h  t h e  primary of t h e  coi l .  I h r a s s  'f That is ,  how much l a rger shou l d  t h e  due to t h e  l'eae tance of t h e  t u r n s  o f  the ('o i l  I !),

f t h e  l'oo�n i s  m u c,h h o t ter t h a n  th� lowe r  p a r t .  
learned f r o m  you s o m e  time s i n c e  t h a t  t h e s e  p a t tern ue to give the propel' dimensions '� A,  upon the c u r rent. 5 ,  Abou t what would be I he hea t IS lost , SInce we do not h ve up thpl'e. 

d t I I I d I t · The shri nkage a l l owance on pat terns for cast- \ d' t 1 . I ' . I ' secon a ry curren s ('o n  ( Je rna e pu sa lng the vol tage and the ampe rage of a \\' i mHhllrs t 1 1  
,
ra l U OJ' ( oes .1 n � t  w w t  I t :o:  name I mp les-

direct by the u se of a condenser. This has ing In'ass sholl l d  be 3-1G of an inch pel' foo t frictiona l e l e c t r i c  machine having i t s  two stops the rising of the heat.  The heat of the 
been a rgued against hy others whom I have in lengt h  o r  dia meter. circular discs of glass 16 inches in diameter fl ame is eo m m llniea tNl to the metal  of the radi-
since been in connec tion w i t h .  W i l l  you kind- ( 8887 ) F. S .  P.  asks : Can you fur- ( ea ch ) .  the glass being l - l U  inch thick '! ( �I a - a t Ol', and this acts a s  the real heater. I t  

Iy advise m e  j u s t  how to accomp l i sh the de- nish me w i t h  a recipe giving fll l l  directions chine gives a spark 1 V:, t o  :.! Inches l ong. ) A.  sends Ollt the hea t ,  down and a l l  around w i th 
sired resu lts,  either w i t h  the con t a c t  breaker for making Flemish oak 11nish ': A. The wood rl'he vol tage corresl1onding- to a given length of eti lla l fp. c i l i ty .  Yo n  ('an test t h i s  w i t h  a ther­
aI', for instance, the transm i t ter,  sholl l d  i t  be is smoothly sllrfaced, and a sol u t ion of cop- spark cannot be stated in exact fi gllres. I t de- m Olne t<' r, and see huw the a i l' below the radi­
possible '! A. With a condenser a t t ached to peras containing one ounce in two qllarts of pends u[>on a numher of fa ctors : whether a tor is hea t",l. W i t h  the opl'n flame the space 
an induction coi l ,  the spark at the hreak of the w a t e r  is hrushed over. Fo l l o w  this w i t h  an pl a tes 0 1' ha l l s  are employed as termina l s ,  an d helow tlte fl ame is cold,  hy rea son of the dra f t  
c i r c u i t  In the vibrator i s  m a d e  m u c h  longe r o i l  stain m i xed w i t h  sienna 0 1 '  umbel' and thei r size in e a c h  case : a l so u p o n  h o t h  tem- of cold a i l' d rawn i n  to feed t h e  fl ame. Hadi­
t h an the spark a t  the making o f  the circu i t  drop black t o  color desired. l" inish by wax- pera t u re and p ressure of the a t m osphere. A a n t  IH'a t t r a v e l s  down a s  easily a s  i t  rises. 
th rough the p r i m a ry.  Il ence if the spark ing the wood one 01' more coats to get the de · good discussion of t h i s  is to he found in Com'pl' t l on c u r ren t s  of a i l' a l ways rise, and 
terminals a re drawn a p a r t  so far t h a t  no sired effect, leaving t h e  grain rubbed off smooth Thompson ' s  " E I � mentary Lesson s . "  Ahout carry tlw heat up w i t h  them . 
spark passes on the closing of the p r i m a ry and open. :!8 .000 volts a re u s ua l ly given a s  the p res - ( 8895 ) G. H.  B. says :  I have just 
circuit, only the sp ark a t  t lte br�ak can pass, sure n eeded t o  force a spark t h rough one inch 
and that will alwa;;s be i n  one d i rection. The ( 8888 ) C.  J. S. asks : Can you tell of d Q' a i l' .  G .  Ahout w h a t  w o u l d  he the y o l t- com menced to nickel-plate,  and am p l a ting for 

secondary curren t  becomes a p u l satory uni- me how t o  make an e l e c t ro-mabTllP t t o he used R g-e and the amperage of u Xo, -:l Laelede sal a la rge Rtove finn : they have all  one can ti�. 
1 00 I t  It  t '  n t 'i A An }{lctI'O I lIn yp t u rned out some tine work, hut some of 

di rectiona l  clI\'rent. When the sllU rk termina l s  on -vo a e l'll a mg C III,\
,� • • e - ammoniac c e l l '! What would i t  he, and how i s the n i ckel  w i l l  peel o ff. As I am a heginner, 

are neal' enough to each other. the secondary m agn e t  cannot he used upon an a l tel'll a ting i t  caleula t�d, for a hattery o f  th ree such ce l l s  I h a y e  u se<l n i c k e l  sa l t s  and single s a l t s  for 
curren t passes hoth a t  the make and a t  the c u r rent. They are employpd w i t h  a d i rec t in seri�s, in m U l t ip l e ? A. The Lad ",1e ce l l  
hreak of the pri mary c i t'cli i t ,  a n d  a n  a l ternat- c u r ren t.  'rhp a l te rnating c u r rent fl uws fi rs t has ahout 1 . 4 v o l t s  on open c i r e u i t ,  as do a l l  the pxposed parts.  I w a s  told to p late the 

, d ' t ' nd tl n in the opposite di pieces in n i trate of copper fi rst,  to make the 
ing p u l sa tory clll'ren t is p roduced i n  the . sec- m one I ree IO n a lP · . - the ya l' l ous forms of sa l ammoniac cel ls .  On niek�1 a dhere b�tter. I t ried i t ,  b u t  did not 
ondary winding. redion t h r o ugh the c i r c u i t ,  so that the poles c losed e i r c u i t  i t  Iluickly fa l l s  to 1 v o l t  o r  less,  get any copper p l a t e  on. Please t e l l  me the 

( 8881 ) C. D .  S .  writes : We have a 
of the m agne t  a re rpy�rsed at paeh a l tel'lla t ion. i f  the c u r ren t i s  as great a s  t wo-ten th s of an he ".' t \",'I �' t (l .,_,a t the I ,est resil i t s  of Il l a t ings. A. Such an a rrangemen t is not servleeahl�. I . ", 

pancake griddle u sing charcoa l which is not ampere.  1'pon op�ning the c rCll l t  they recover The peeling off from some of the work i s  Ill'ob-
a success. I w o u l d  like to convert i t  into an ( 8889 ) S. G. asks : What is used in ' l u i t e  w e l l .  since they have so la rge an a rea of ahly due p i th�r to i mpeded cleaning of the 
electrical one . The size i s  :.! fee t ;; inches by the m a n t l e  of the Wel shadl which gives to i t  ca rhon. Three c � l l s  in se ries will  have three object or h�' using too st rong a cu rrent . The 
1 foot 3% inches. l I ow much and size of i t s  b r i l l iancy , and in what manner i s  it a p - times the Yoltage of one : in m u l ti p l e  they failure with the copper was due t o  the use of 
steel w i re w o u l d  he requi red to raise i t  to p l ie d ; and a l so w lta t change 01'  a c t ion i s  it,  will  haye the same voltage a s  one cel l .  Tlte the n i t r a t e  of coppel' , w i t h  which i,t is praeti­
the right hea t a t  1 1 0  y o l t s  p ressure ? A. We chemically o r  physica l ly .  that caus�s the amperes can.not he giypn since they depend e a l l r  impossihle to do any p l a t ing. Copper 
do not advise you t o  a ttemp t the w inding of m a n t l e  t o  glow so h r i l l i a n t l y '! A .  The Wels- upon til!' r:s l stanee Of. the extern a l ,  a s  w�ll as sulphatC' ,  co[>p�r acptate, 01' coppe r ca rbon ate, 
an electri cal griddle.  The danger of fire is bach mantle i s  made in the foll owing manner : upon the m t!'l'n a l  resIstance of the ce l l s .  7 .  t ogether with sufficient potassium cyanide to 
too grea t. Special a sbestos insu l a ti on i s  re- A net i s  woyen out o f  th read, and this i s  then I have read that some damage might he done 

I make the doul l i e  sa l t .  i s  the I,roper m'ateri a l  to 
qui red hy the underwriters for such a r t i c les, thoroughly imp regnated w i t h  a solu tion of the t o  a storage hattery hy overcha rging, hut t h a t  u s e .  Rfe " S <" I 1� � 'l' I F I C  A ) I >mrCA:-1 Cyclopedia of 
and YOIl would find i t  far cilPaper in the end m i xed ni trates o f  tho !' i u m  and cerill m ,  in the there is  a l ways more or less damag!' done hr 

I Uecp i l' t s " a r t i c l e  on " m�ctro-me t a l l u rgy . "  
t o  purchase an article made t o  conform t o  the proportions of nn per cen t of the f o r m e r  to ovel'-di s('ha rging, C o u l d  :\,011 p l ease explain how ' . 

requirements of the insurance companies. We 1 pel' c�nt of the l a t t � r .  I t  is P ll t  on th .. mar- this  ( ovel'-dis('harging ) damages the I la t tery, ( 8896 )  H. M. H. asks If hard woods 

do not know the temperat ll re o f  a griddle nor k e t  in this shape. Now, when a match i s  and i s  there any way in whleh to 11 I'e" en t  i t  c a n  h e  used I n  th e  manufa c t u re of wood Jlulp. 

do we know the a l lowance t o  be made for ra- tou('hed to it,  the thread hllrns a w a y ,  and b�' simply ohserving the lead p l a tes 01'  t h e  SIl I - I I I OW fine wood i s  ground for the p u I Jl '� To 

dia tion in such a l a rge surface exposed t o  the the n i t ra tes a re dpcomposeU t o  the respective phuric acid and water in whieh the p l a tes a r!' what p l'o('ess i s  the wood subm i t ted after beIng 

ail'. �I nch p ractical  experience in design� ()x i df's, and thel'{' remains the refore a coherent immpl'Red, in a simple home-made ce l l  not ground, and in what shape i s  the Jlulp !J u t  for 

i n� cooking u tensi l s  i s  needed to answer y o u r  wph of these oxides having- j n s t  the shape and eqniPlled w i t h  measllring- instruments ': A. the market ': A, l i a rd woods are n o t  used : 

question ,  Yo n  w i l l  {) l'o})ahly need to use fJ'om s t l'l l(' t U l'e of t h p  ol'ig-in a l  net.  Pr i m a r i l y ,  the O ver-di scha rging inj u res a stol'uge hatte r;\' hy sJlruce and the othpl' pinps g'i ve the best pu lp : 

r, amperes to 13 amperes at the variolls heats, l u m inosity is ( 'a llsed 1 1,V t he h i gh telll})fl)'u t U l'e, converting too much of the u ('tive matpria l .  l inden and a SIJPn give a whi tPI' p u l p ,  hut of 

Yon would then require :!:! ohms of w i re so j 1 1 s t  as is t h (l  ('n sp w i t h  the Or(liUHr;v l i m e  I t  l'eduees a hatte r,\' t o too feehle a con d i t ion. inferior q u u l i t y ,  Afte r g-I'in(ling-. the mass i s  

HI'l'ang'p(] a s  t o  he c u t  o n t  hy a swi tch to l i g-h t .  thp hen t r a y s  of the fl a m f'  h e i n g'  raised I t.  may e ven he CH l'l'ied so fat' tha t i t  i s  R('H n'e- l )en tpn to ('omp lete the disin tegra tion and h a r d  

'j 1 -� o h m s .  Y 0 1 l  r a n  o h t a i n  gJ'idd lt.> s  of a l l  t o  l i g h t  ) 'a,\' s. .T I J �t \\' h �' a m i x t 1l J'e of t h o r i a  ly }Jossihl!? t o  ('hR rg'e t lw cel1  pl'operly fi g-H i n ' l woody m H sseR are RPll a ra h·d, Tlw ] l l l ip i s  

Rir.f's fl'Oni the Amel'i('an E l p (' j ri(' l i p:} t illg' ( ' 0 1'- a n d  ( '( ' J ' ia,  ( 'oll t a  i l l ing' mH' )Jf"1' ('pu t o f  t lw I n  t h... . �t..fl' TI'Pl Hlwpl l ' �  . .  � t  O J':l g-p Bn t tf'I 'Y" for 1 l l 00'P t lwl1 ( 'o l l p d f'd in ('nulpsH R(' )'PPli R and ll l'psse<l 

l'uru t ion , 113i )lolladnock I.llock , C h i c ago,  I l l .  gi ves t he m a x i m u m  intensity of i l l uminat ion, instruction upon these mat ters. N o  storage between rolls. 
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( 8897 ) A. F. S. asks : Does not liquid 
oxygen a s  produced by liquid a i r  become opaque 
to mab'Iletism , tba t is,  i s  It slightly a t t racted 
by a magnet 1 A. Oxygen was discovered to 
be a magnet i c  substance by Faraday In 18411,  
by not ing that i t  was a t t racted to a magnet 
pole j ust a s  I ron is.  though to a lesser degree. 
Becquerel was the fi rst to ca l l  a t tention to the 
subject In recent ti mes. I n  1802 Dewar, having 
p roduced liquid oxygen in la rge <Iuantity, reo 
newed the matter and showed that liquid oxy· 
gen has about one-thousandth of the magnetic 
moment of I ron. Liquid oxygen i s  shown I n  a 
tube swinging to the pole of a magnet, In 
S l oane's "Liquid A i r , "  page 337,  hut the lan­
guage . used in the text descrihing the experi­
ment i s  not correct. It should read : "Oxygen 
was disc :lvered to he mayn ctic hy Faraday . "  The 
fa c t  Is j ust the opposite of the statement of the 
book. 

( 8898 ) R. R. J. asks what voltage is 
requi red t o  jump a spark gap of '4 Inch, and If 
the vol tagp i s  in direct p roportion to the width 
of spark gap. A l so, how to determine the num­
her of osci l l a t i ons and wave length wireless tele­
graph system a s  men tioned In S U l'PLE lmS'f, 
No.  138:! ,  Siemens & l I a lske sy stem or any sys­
tem. A .  The vol tage necessary to force a 
spark t h rough '4 inch of a i r  varies grea tly 
with the shape of the terminals,  a s  points, 
ba l l s  or p l a tes ; and with the p ressure, mois­
ture, and temperature of the a i r .  Thus a spark 
1-5 Inch long was p roduced between ba l l s  1 - 1 0  
I n c h  In diameter b y  1 6 , 200 volts ; and 
between ba l l s  1 Inch In diameter by 
18,ll00 volts p ressure. The subject Is 
quite fully t reated In Thompson's " Ele­
mentary Lessons." The methods of meas­
uring lengths of electri ca l waves w i l l  hI' found 
in papers given hefore the A merican Institute 
of I� lectrlcal I�ngineers. Prof.  Pupln has pre­
sented several papers upon these topics,  which 
we cannot abstract In a letter. 

( 8899 ) S. M. G. inqui res whether 
a j um p  spark coil  can be made by single wind­
ings instead of primary and seconda ry windiugs. 
I f  so, what size wire and how heavy Insulation 
Is best for a current of 5 to 8 volts p ressure '! 
A .  A colI  can he made for gas l ighting and 
simi lar sma l l  uses with one winding : but a 
jump spark of sufficient length to make a sUl'e 
Ignition In a gas engine should be an Induc­
tion coil with primary and secondary windings. 
A spark coil with one winding may be made 
with a core 1 0  inches long, covered with paper. 
'.rhe winding shou l d  be of cofton-covered mag­
net wire,  say No. 1 4 ,  of which 300 feet or 
thereabout may be wound on . The spark Is 
given a t  the breaking of the circuit, and is 
due to self-induction. Each layer may be separ­
ated from the adjacent layers by brown paper, 
not very thick. N o  very definite ru les are re­
quired , . a s  there Is a great difference to be noted 
among these col I s. The battery may vary, and 
a s  i t  runs down, more cel l s  may· be a ttached. 

( 8900 ) A. B.  C. asks for a formula 
for oxidizing l inseed o i l  without l i tharge ; want 
to have oil  very heavy and bright , and entirply 
free from fat. A. Keep the o i l  a t  a tempera­
ture of somewhat over 1 :!0 deg. C . ,  while a cur­
rent of a i r  I s  passed t h rougb o r  over I t : then 
Increase the tempera ture until  the oil hegins 
to effervesce from evolution of p roducts of com· 
hustion. By continued boiling the o i l  hecomes 
very thick and may be drawn out Into elastic 
threads, which are very sticky,  but do not p ro· 
duce a greasy stain in paper . ' 

( 8901 ) R. F. D. asks : In the Plante 
type of cel l ,  how many square inches of posl· 
tive p l a t e  surface are reckoned for one am· 
pere-hour '! By Plante type I understand that 
meta l l i c  leaden p l ates are i m mersed in the elpc­
trolyte, which I suppose i s  corrpct. A.  The 
Plante type of seconda ry cell I s  defined by Fos· 
ter In his " �:lectrlcal Pockl!'t Book" to be "con­
structed of lead p l a tes so designed a s  to p resent 
a la rge surface area to the act ion of the e lec­
trolyte, the a c ti ve material being formed on the 
p l a tes, either elect rica l l y  by cha rging and dis· 
cha rging. commonly called forming, or chemi­
cally." The same authority gives a formula for 
calculating the theoretical capacity of a cell per 
pound of active materi a l .  This i s  the better 
way of expressing it, since to base the capa city 
upon the surface will not take the thickness 
Into account. The p ractical resu l t s  given are : 
I,'o r  lead peroxide and the same . weight of 
spongy lead per ampere hour : 0.5:! ounce for 
a ten-hour rate of di scha rge : 0.62 ounce for a 
five· hour rate of di scha rge ; n.70 ounce for a 
three-hour rate of discha rge ; 1 .00 ounce for a 
one-h our mte of discha rge. These numbers are 
for plates of ordinary thickness and an elpct ro· 
Iyte of the density of 1 . 200. 

( 8902)  P. S.  B .  wants to know 
the composition and the method of manufacture , 
of carborundum. A. The mixture from wblch 
ca rborundum I s  produced consists p rimarily of 
coke and sand. to which Is added a sma l l  
amount of sa l t  to faci l i t a t e  fusion, a n d  a sma l l  
amount of sawdust, which evolves gases upon 
hea ting, and these gases tend to keep the mass 
more porons and thus fac i litate the escape of the 
ca rbon monoxide gases later p roducpd. This 
mixture I s  packed between the two ca rbon poles 
carrying the current. there being, bowever, a 
central core of coke p laced directly betwpen 
the carbon poles, p roviding thus a conductor 
for the current and so overcoming the difficulty 
of starting up, and a l so kepplng the intel'nal 
re8Istan·�e more uniform by breaking up the arc 
Into nu merous ' small a rcs. Carborundum Is a 
silicide of carbon ; the formula is CSI.  
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Wire Cloth, Wire Lath, 
Electrica.lly -Welded 
Wire Fa.brics 
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Manufactured by CLINTON WIRE CLOTH COMPANY, CLI NTON ,  MASS. 
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THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER. 
Swln •• a 24xlMneh Wheel. 
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T h e  M E DART 
BOAT BU ILD ING 
M AT E R I ALS 

brioJr boat construction within the 
range of amateurs, at a smal l cost. 

Yachts, Launches, Row Boats, 
Send stamp fot' catalog. 

FRED MEDART, 3646  DeKalb St . ,  St. Louis , M� . 

Use any pen and your own stationery. If vour 
stationer does not keep it, write for free spectmen of 
work. Beware of infringements. Address Dept. L 
P ... ·CarbOD _old Co. , IU·'·' CRm. Bt. , R.,. Yorlt. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

March 10, 1903. 
A N D  B A C H  B B A I U N O  T H A T  D A T B. 
[See note at end of list about copies of these patent"J 

Abdominal supporter, E. M. Temple . . . . . . . •  7 22 , 644 
Account sheet, W. J. Hughes . . . . . . . . . . . . . . 722,303 
Acid, making methylene citric, R. Berendes 722,275 
Acid salts and making same, sulfonic, L. O. 

Helmers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,506 
Acid salts ot alkaline earthy metals and 

metals proper and making same, sul-
fonic, L. O. Helmers . . . . . . . . . . . . . . . . . .  722,507 

Addressing machine, J. W. Underhill . . . . . . 722,268 
Aerated waters, apparatus for the automatic 

pt·oduction and delivery of, Lee & Mc-
Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,368 

All' brake, J. �'arrar . . . . . . . . . . . . . . . . . . . . . . 722,403 
Air brake angle cocks, operating device 

for, W. B. Riley . . . . . . . . . . . . . . . . . . . . . .  722,384 
Air ship, E. I'. Johnston . . . . . . . . . . . . . • • •  722,516 
Alarm. See Low water alarm. 
Alarm system, electrical, H. M. Sutton et 

al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,334 
Asphalt, apparatus for treating rock, Down-

ard & Roloson . . . . . . . . . . . . . . . . . . . . . . . . 722,500 
Automobile, L. B. Gaylor . . . . . . . . . . . . . . . .  722,224 
AutomohIle ca" " lage, W. II. Noyes . . . . . . . . 722,243 
Awning, metallic, E. Cornitius . . . . . . . . . . • .  722,566 
Axle box, E. Ottellbacher . . . . . . . . . . . . . . . . . . 722,380 
Axle, rpvolving, C. }I'llulknel· . . . . . . . . . . . . . . . •  722,218 
Baling press door closing mellllS, A .  John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,513 
Baptismal font, H. �'. N eh,· .  . . . . . . . . . . . . .  722,242 
Uarber chair, �'. H. WllsdOl·f . . . . . . . . . . . . . . 722,439 
Basket, J. I .  Lane . . . . . . . . . . . . . . . . . . . . . . . .  722,408 
Uatb tub, H. Hoeglauer . . . . . . . . . . . . . . . . . . . . 722,232 
Bed, folding, C. P. Brown . . . . . . . . . . . . . . . . 722,485 
Beet topper and puller, �'. Briggs . . . . . . . . . .  722,484 
Belt, conveyer, H. D. Rlchal'ds . . . . . . . . . • . .  722,252 
Bicycle wheel, G. G.  Ritchie . . . . . . . . . . . . . . 722,4:1:1 
Bicycle wheel hub, G. Ellstrom . . . . . . . . . . . . 722,402 
Binder tor sheet music, etc, J. C. K imsey . .  722,mUJ 
Binder, temporary, W. J. Brown . . . . . • . . • .  722, 051 
Bit stock, I. E. Stump . . . . . . . . . . . . . . . . . . . . 722,:132 
Blank ends, machine for finishing, J. H. 

Haskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 3011 
Boiler cover plate, C. B. }I�air\Veather . . . . . .  722,571 
Boller water gage, steam, T. W. Rudd • • . •  722, 4 1 0  
Book and binding therefo,', N. Bach . . . . . . . . 722,41 M 
Book, deposit credit, T. D. Taylor . . . . . . . . , 722 ,391 
Book, manifold sales, J. �'. Laning . . . .  , .  722,59:1 
Book, sample, H. O. S. Carlson . . . . . • • • • • • •  722,28:1 
Boot or shoe fastelllng, R. Snapper . . . • • • . .  722,6.'J8 
Boring bit, ext.'nslon, J. C. Beyer . • • • . . . •  722.4Ml 
Bottle, J. A. Ames . . . . . . . . . . . . . . . . . . . . . . . .  722,417 
Bottle, medicinl', C. W. McShane, reissue 12,Or.7 
Bottle, siphon, L. Magldson . . . . . . . . . . . . . . . .  722,523 
Bottle stopper h"ad, G .  Limbach . • . • • . . . • .  722,596 
Bottling apparatus, liquid, G.  F. Sumner . • • •  722,263 
Bowl holder, G. Grimm . . . . . . . . . . . . . . . . . •  722,228 
Bowling alley, W. H. Wiggins . . . . . . . . • .  722,:140 
Box lid holder, C. Jack . . . . . . . . . . . . . . . . . . . . 722,652 
Box or package and material therefor, J. 

H. Greenstreet . . . . . . . . . . . . . . . . . . . . . . . .  722,423 
Brake beam fulcrum, �'. W. Coolbaugh . . . . 72 2, 565 
Brake beam reversible fulcrum, C. H. WII· 

IIams, Jr. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  722,655 
Brooder, J. H. Swayze . . . . . . . . . . . . . . . . . . . . . 722,437 
Brush, fountain, H. Brown . . . . . . . • . . . • . . . .  722,281 

Young men and women in search of Per. 
manent, Profitable Employment, will ap­
preciate our new, easy method of selling 

ALUMINUM COOKING 
UTENSILS ��������� Takes away all ohjeciic,n· 
able features 
ing and adds 
the profit, Over 
erent utensils. 
est grade. Do 
food. Cannot • _'"�" .. _' ,� __ 
or scale. I,ast a 

Write to-day for our plan. 
It's the best thing you ever saw. 

2,000,000 
Sold in 12 Years 

E V E R Y  R E E L  W A R R A N TED 
Booklet. mailed Ires 

The Andrew B. Hendryx eo. 
NEW HAVEN, CONN .. U. s. A.  

T H E B R I G H T  W H I T E  L I G HT F O R  
MA G I C L A NTER N S  

t;�n���:��'?N!�f�::.rt�!�grl.lgNr:s
h
��,:O��:�t,j 

1 cent per hour. Send 701' copy �'ranklln Institute award 
and l ists of Stereopticons. Movillll Pictures and Slides. 

WILLIAMS, BROWN & EARLE, 
Dept. 6. 918 Chestnu t  St .. Philadelphia. 

M A  T O B  FAOTORY.-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN SuP. 
PLEMENT 1 1  t 3. Price 10 cents. For saJe hy Munn '" 
Co. and all newsdealers. 

WELL DRILLI.G 
Machines 

Over 7 0  sizes a n d  styles. for drilling either deep or 
8hallow wells in a n y  k i n d  of soU or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong. simple and durable. Any mechanic caD 
operate them easily. Send for catalog, 

WILLIAIUl'I BROS., It .. ac .... N. Y; 
Buckle, J. P. Hullt . . . . . . . . . . . . . . . . . . . . . . . .  722, 5 1 1  
Buckle, Side, J. �'. Molloy . . . . . . . . . . . . . . . .  722,375 YOU ARE EASY BuHdings, etc. , moving heavy, H. Sheeler .  722,256 
Butterln alld making same, A. Bergman . . 722,276 
Button, link, E. W. Morehouse . . . . . . . . . . . . 722,529 
Button turning macblne, H. A.  Berger . . . .  722, 479 
Calclllating machine keyboard, W. T. Tread· 

way . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,4:18 
Candlestick drip cup, T. M. Mulkerlns . . . . 722, 3 1 1l  
Candy box, C .  A. Adams . . . . . . . . . . . . . . . . . . 722 , 1 99 
Car brake, F. X. Berube . • . . . • . • . • . . . • . • • .  722,201 
Car hrake, �-. Tbeilengerdes . . . . . . . • . • . • . .  722,266 
Car, convertible, Brill & Haddock . • . . . . . .  722,280 
Car coupling, J. & J. O. Timms . . . .. . . . . . . 722, 267 
Car door, grain, J. L. Hamel . . . . . . . . . . . . . .  722,578 
Car door opt·ning or clOSing device, trolley, 

W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,422 
Car, hopper bottom, J. M. Hansen . . . . . . . .  722,299 
Car wheel, H. I. McGuire . . . . . . . . . . . . . . . . . . 722,378 
Cars on inclines, means for handling cable 

drawn, T. A.  Edison . . . . . . . . . . . . . . . . . . 722,502 
Carbureter, gas engine, H. A. Havis . . . . . . 722, 357 
Carpenter's gag." G. W. P.'yton . . . . . . . . . .  722.!l81 
Carpet str .. tcher, C. O. Devilbiss . . . . • • • . . •  722 , 2 1 6  
Ca,·p . .  t sweepel', J. W. Sykes . • • • .  , . . • • • • . .  722,642 
Carrier. See Egg caITh't· .. 
Case. See TravI·ling casl". " 
Cash register, F. J. Hull . . . . . . . . . . . . . . . .  722,510 
Cell cases or egg trays, machine for mak-

Ing, W. B. Sbeperd . . . . . . . . . . . . . . . . . . . 722, 329 
Centrifugal separator, Lncas & Jeppson . . . . 722,522 
Chall' attachment, J. F. Bloch . . . . . . . . . . . .  722,482 
Check holder and cutter, cash, A. D. Jos-

lin . . . . . . . . .  . . .  . . . . . . . . . . . . . .  . . .  . . .  . . .  722,234 
Chuck, drill, F. P. Gates . . . . . . . . . . . . . . . . . .  722, 575 
Cigar maker'S knife, O. L. Buehler . . . . . . . .  722,282 
Cigar or Cigarette mouthpit�ce, J. & L. Prze-

deckl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,383 
Circuit controllpr, J. S. Hobson . . . . . . . . . . 722,301 
Cleaning smooth surfaces, composition for, 

M. Peryer . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,454 
Clock kpy, O. C. Eggll's . . . . . . . . . . . . . . . . . . 722,290 
Cloth cutting machine, R. P. Wl'lght . . . . . .  722,475 
Cloth, ornam"ntfng, L. & �'. David . . . . . . . .  722, 447 

If yon need a carpenter to help yOU repair your roof with 
Warren 's Natural Asphalt Stone Surfaced Roofing 

Hu '1Dch The best and most ser· 
> �1;;���" , 

�.�L " � 

viceable prepared roofing 
on the market. It is du ..... 
able, flre·proof. and Cloes 
not require painting. 

Comes ready to lay in 
rolls containln& ID! sq. ft.. 

Warren Chemical " Mfg. Co., 1 72 Broadway, New York 
KNOWING HOW Gas Engln •• 

f!�I�o�u�:n
ah1gh���!i�!:ac�h; 

OLDS Gas:
n
��line 

a prestige which haM 
confirmed by the lest 23 years' hard USE.". Reli_ 
able, Economical and Dur­
able. Stationary Engines, 

!i���O :)['8 �:dti�lh�;� 
Write for catalogue. 

OLDS MOTOR WORKS, 2 1 6  Riyer 

THE  WATER B U RY 
Emery Grinder, 

with adjustable table, for flat surface 
jll'indlng and finishing, and for ordi • 
nary tool grinding. 

117' Send for Catalogue. 
B L A K E  &. J O H N SON 

Clutch, �'. Claus . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,492 FOR TOWN Clutch, friction, .". J. Nutting . . . . . . . . . . . .  722 , 2-14 I Tht're Is no Coal drilling muchim', J. W. Shallenbt·rgl'l· 722 . -1 1 2  [ engine than th
�

.
:'";;-' .. e;:,·;;���� .. - ::-:�:��� 

Coat and hat hanger, G. B. WIII"t t .  . . . . . . .  722 , 54M • •  � H. P. 
Cock, check and waste, W. }'. Brunt . . . . . . . . 722 , 41!)  feed, ..... _ _  , .. �"·: .. _ •.. � ��Ci �.-

g�:itetr�;J' m�Ch��i:>� f�:
r:�S · �� . �ib;'{' . il�id 722,21 a �bt;�I��� butt'h�rs' . .  c_ .•. ':�: · � .· .,; ... . ,-. 

metel·s, Beale & Bagnal l . . . . . . . . . . . . . . .  72¥. �5f �:i�hr�:t���n:is�trl�e Coke drawing machine, B. J. Matteson . . . . . .  722, :1{U pipes. Oilers, etc. , all  Collar fastener, horse, S. H. Hull . . . . . . . . . .  722, .m-t bnsiness. Heavy balanl."e 
Comb, C .  Moeschl . . . . . . . . . . . . . . . . . . . . . . . . .  722, :-11 5 One operating valve. 650 
Composition of matter, �'. Padl".rg . . . . . . 72 2, 5:16 Weber Gao & Gaoolln' 
Condenspr, steam surface, J. R. Richmond B 11 Engine Co.. 

722,627, 722,628 "" 1 k, Kansas City, Mo. 
Copy holder, H. L. Massey . . . . . . . . . . . . . . . . 722.239 
COl'n husking machln .. , �'. J. ntzpatl'lck . . . .  722. 448 
Corn shocker shock fot·ming post, B. R. 

Bpnjamln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722. :l!l7 
Corn shrf�ddlllg and husidng ma('btll fl, W. 

B. Martlndal.. . . . . . . . . . . . . . . . . . . . . . . . .  722. 4211 
Conch hplid rest support, J. Luppino . . . . . . . .  722 , a72 
Cultivator, C. L. Swanson . . . . . . . . . . . . . . . . 722.2 0-1 
('ultlvator, J. McCoy . . . . . . . . . . . . . . . . . . . . .  722, :1 1 1l 
Cultivator coupling, R. W. E. Hayes . . . . . . 722. 2!l1 
Cultivator, two row disk, L. I{lrlin . . . . . . . . 722.235 
Culvert, F. S. & F. H. Beach . . . . . . . . . . . . 722. 396 
Curtain ring, J. W. Leslie . . . . . . . . . . . . . . . . 722,:170 
Cut oft' for Cisterns, automatic, Dl'ming & 

Tully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,2H 

THE AMERICAN 
THERMO.CALL 
BUTTON 

�=b:r:t::teljP��h:r:x�:t�:�1:!Jr� 
hotels and manufacturing plants. Inval-

�I:s���n:s� �f: :::ih�:o:b:;l"A!sfu:r
fi!: 

to secure headway without sounding 
alann. Permanent, not fusible. 
AmerIcan TherDlo .. Call C�, 

Bo"ton, M an. 
Mfn. of thermostatic devices of all kinds 

Cuttlebone mold, A. A. Geiger pt a\ . . . . . .  722,:161 U . I S � t T d g::����
ct:!ch':!'rS::.

t
'!,"�rt�i:01�

n��
.
i:i�;y : : ��:gg� nlversa ale y rea 

IlIsplay rack, C. E. Brackbil l . . . . .  . . .  . . . .  722,279 
Distance meter or range finder, J. P. Soren- Made to walk on with perfect safety. 

sen . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  722,4:l;5 

g����e
!��ct�·ca�iy !g::ri:g,· J: ·cb��i);·�8; ·ir·. ���:��� Stepl. 

Double claw or grip device, H. Shpeler . . . .  722,257 Brass, 
Dough cutter or slicer, E. P. Mossner . . . . . . 722,452 and Dough dividing machine, F. H. Van Houtell 722. 545 Man

. 
Draft equalizer, P. Yeagpr . . . . . . . . . . . . . . . .  722, :147 
Dredging macblne, W. W. Lea . . . . . . . . . .  7 22 . 5115 Ilanese 
Drpss sbleld, D.  Basch . . . . . . . . . . . . . . . . . . . .  722.:195 Bronze. 
DI'III. See Grain and fertilizer drill. 
Driving mechanism, W. Scott .  . . . . . . . . . . . . . 722.:lRR 

Stairs, 
Coal 

Holel!, 
Car SteJll!, 

Etc. 

Driving wheel, traction motor, FJ. BOllleckl 722.2711 
Drop curtain, mirror, H. M. Williams . . . . 722. :142 
Duplicating machine, H. C .  Gammetpr . . . . 722.404 

�'or Elevators or wherever you walk Is always secured 
by Its use. 

Dye Hnd making same, yellow sulfur, Ris & 
Mylius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,630 

Dynamos, automatic rf'Jtulator for constant 
currf.mt, F. B. O'Hanlon . . . . . . . . . . . . . . 722, !l!1:J 

Egg carrlpr. H. S. ,Tenne . . . . . . . . . . . . . . . . . . 722 , 5 1 2  
Electric controller, F.  A. Merrick . . . . . . . . 722 . 527 
Electric cnrrent controller, J. J. Murphy . . . •  722,453 
Electric furnace, A. A. Shade . . . . . . • • • • • •  722, 41 1 

(Contmued on page .15) 

U N IVERSAL SAFETY TREAD CO . 46 Broadway, New York 

D. L . H O L D E N  
REAL  ESTAT E T RUST B LDG  PH I LA P A  

RS[GEA'CEir ICE MACH I NES 
L � 1 r \ l 'J" ,, " l '  ,.. r. I I  T 

© 1903 SCIENTIFIC AMERICAN, INC.



MARCH 2 1. I903. 

and 
Control 

These essentials of the serviceable 
and $afe automobile are developed 
in the Cadillac Automobile through 
new principles of engineering and 
perfect m echanical construction. 
The engine is very compact and very 
powerful; the transmission gear a 
triumph of mechanics; the steering 
wheel very sensitive-and absolute in 
its control; the brakes reliable under 
all conditions of grade and 
speed,; running gear 
and body strong, 
but graceful. 
The 

is The 
Automobile that 

Solves the Problem 
of safe and rapid transit on all 

roads, under all conditions. If you 
know of an auto fault you'll find it 
corrected in the C a d i l l a c .  Price 
$750. Detachable tonneau, at an 
extra cost of $100, converts this 
graceful runabout for two into a 
delightful touring car for four. 

Our f r e e  illustrated 
booklet N gives address of 
agency nearest you where 
the Cadillac may be seen. 

~ 
.. Squabs Pay R::! .... I Easier, need attention only part of 

time. brin� big prices. Raised in one 
� � ���

t
�rs. !��,��e�:

ve
8:�:i fr�r

ulWR:i� 
B O O K LET «nd learn this immensely rich home ind'u8try. 

Plymouth Rock Squab Co . . 1 4  Friend St . ,  Boston ,  Mass. 

T h e  Te st  

o f  S e rv ice  
always proves the absolute 

supremacy of the Remington 
Typewriter 

Remington Typewriter Company 
327 Broadway, New York 

Scientific American. 2 1 5  

I..:Il'l:tl'ic motor l'l'gulatiollr system, r. J. 
Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • .  722,56:3 

Elp('tl'ic time swltch, H. C .  Il'l'O(!l1ch . • • • • •  722,2tJ� 
Elpctl'ical contact brush find producing same, 

H .  N. Motsinger . . . . . . . . . . . . . . . . . . . . . .  722, 606 
Electl'odf' for elpctrolytic apparatus, spcond-

a Q',  P. Imhofl' . . . . . . . . . . . . . . . . . . . . . . . . 722, 583 
Elt'vat,H', W. L. Holman . . . . . . . . . . . . . . . . . . 7 22 , 364 
Eh-vator gate operating device, C. W. 
I.�mb�I��8��nt · p�·�t��tdr

·
, . E: . ii: B�YI;t�I; : : : : : :  ���:�� 

Engine, }1'. I-l. Slt-pper . . . . . . . . . . . . . . . . . . . . 722, �r)!) 
I'�1Jgine l'evprsing gt'lU', I" airhank$ & Sauer 722,217 
}1;vaporating ,pall, K R. Shaw . . . . . . . . . . . . 722,ti:m 
Jo;xercising 8PPUl'utus, 1-'. D.  Smith . . . . . . . . 722,462 
JoJxhaust silt'llcer, ll. era wford . . . . . . . . . . . . . . 722, U07 
Extmlsiblp round top tuhlp, }1J. B. Gregory 722 , 577 
"�y('glassl's, E. L. L('mbk(� . . . . . . . . . . . . . . . . 722,u21 
.,'ahrics, manufacturing, A.  Opstt'l·hpld . . . . 722 , 246 
.,'ull rope currier und operating devicp thpl't�-

for, Lambert & Dehltll·Y . . . . . . . . . .  , . . . . .  722, u 1 8  
11'un, t'lectric, R. P. Chundler . . . .  , . . . . . . .  ' .  722, 2U� 
F('('<1 for boilers, automatic wa tl'r, C. Wil-

kins . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  722,549 
«'('I'd wutt�r for motor vt�hicles, heating, W. 

J. and G. Lune . . . . . . . . . . . . . . . . . . . . . .  . 
Ft'lIcP post, Wherry & Hill . . . . . . . . . . . . . . .  . 
Ft'llce post, 'V. E. Owens . . . . . . . . . . . . . . .  . 
Ft'I·tllizer feeder, Miner & 'Vest . . . . . . . . .  . 
Fihrous plants, machine for de6tH'uUng, 

W. S. Belding . . . . . . . . . . . . . .  0 0  . . . . .  0 0 .  
Figure, mechanical, U. \V .  Chafee . . . . . . . . . . 
FiltPI', G. );' . Hodkinson . . . . . . . . . . . . . . . . . . .  . 
I<' l I t,',·, I" . Rotbe . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Filtet·, uarl'(!l, H. R. CasseL . . . . . . . . . . . . . .  . 
i" i re escape, E. Anderson . . . . . . • . . . . .  , . . . 
Fil'c escape, Wood & Royse . . . . . . . . . . . . .  . 
I" ireproof construction, G. A. Schillinger . .  
Fluid compression, apparatus ·. for elastic, H. 

722,:IOIJ 
722, 4H 
722, t.i1 5 
722, G2M 

722,556 
722, 2;)7 
722,5S1 
722, ti32 
722,:19U 
722, 552 
722,M8 
722,461) 

Bland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,558 
I·'ruit box extension frame, J. Nicholas . . . . 722,5H-l 
i·' I·nit harvester, G.  H. Shellaberger . . . . . . 722 , 4 1 :1 
Fulling machine, L. P. Hl·mwer· . . . . . . . . . . . . 722,ar":l 
( �aIlle apparatus, A. J. Musselman . . . . . . . .  722,2-ii 
( ;uwe apparatus, C. A. }I·owler . . . . . . . . . . . .  722, a59 
Unme apparatus, C. N. Morgan . . . . . . . . . .  722, Ooa 
( ;Ul'lll('nt clasp, O. Kf!mpel' . . . . . . . . , . .  , . .  , '  72 2,aOS 
UUl'llwnt dusp or hOSt! supporter, A. H. Cohn 722, 2S5 
nUl'tl'l', P. S. Bauer . . . . . . . . . . . . . . . . . . . . . . . 722, 274 
(hiS burner, C. F. Glockel' . . . . . . . . . . . . . . . . 722, 22H 
(lus meter, H. H. Sprague . . . . . . . . . . 722,:189, 722,:mo 
Gas or gasohme l'ngine, B. Harllns . . . . . • . .  722, 22:.{ 
Gas regulating valve, automatic, Holley & 

Rix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 722,:102 
Gute, L. DOl!l'l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722. :�;jS 
Glass blowing machine, J. Schif's . . . . . . . . . . 722, O:U 
Glass bodies, mallufacturing hollow, O. 

Scbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722, 386 
Gold from cyanid solutions, precipitating, 

A.  Prister . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Governor, R. Conradcl' . . . . . . . . . . . . . . . . . . . .  . 
Gratn and fertiItzpt' drill, 1;\ N. Isham . .  
Ul'aphtte separator, J. H. Davis . . . . . . . . .  . 
Gruzing stakl', .J. R. McGol'on . . . . . . . . . . .  . 
Huir fastener, \V. A. Sloan . . . . . . . . . . . . . . .  . 
Hammel', pneumutic, Oldham & Padhury . .  
Harp, 'V. Moerscb.�r . . . . . . . . . . . . . . . . . . . . .  . 
Hurrow, J. H. Duvis . . . . . . . . . . . . . . . . . . . . .  . 
l Ianow and cultivator, combhH'd, H. R. 

Ste\"art . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hur,vC'ster, corn� A. So GOV(· . . . • • . . . .  , . . • .  
lla rvpstpf, corn, W. W. But'son . . . . . . . . .  . 
I lu l'vl'ster, cotton, A. Campl.>t·ll . . . . . . . . . .  , . 
j lal'vpster, pea, F. "" . Itupsou . . . . . . . . .  . 
I lasp, R. D. "�trt . . . . . . . . . . . . . . . . . . . . . . .  . 
lll'ader plattorm, Campbt�ll & C. H. 

Sch\\'artz . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 

722 455 
722 :564 
722, 407 
722, 2 1 1  
722,5:11 
722, 260 
722, 6 1 4  
722, 602 
722, 287 

72 2,261 
722,227 
722,4M7 
722,421 
722, :126 
722, :144 

722,488 
Heating furnace and botler, steam, G. A. 

Copp . . . . .  0 0  • •  0 0  • •  0 0  • • • •  0 0  • • • • . . . .  . . . .  122,493 
Heating systpms, means for J'Pgulating the 

temp(' l'utuI'P in, W. P. Powers . . • • •  ' "  722, 251 
Hedge trimmp,', W. Llnbofl' . . . . . . . . . . . . . . 722,371 
lIpcl, boot 01' shop, J. L. Izan . . . . . . . . . . • • • •  722,807 
Hinge, detachahle, G. B. Pickop . . . . . . . . . .  722, 624 
Hog snout holdpl', G. }1'. Snidp!' . . . . . . . . . . 722, 4a-l 
HOisting appal'u tns, A. E. Nunie . . . . . . . . . .  722, 6 1 a  
IIol's(�shoe, T. A. McKay . . . . . . . . . . . . . . . . 722 , 6 1 0  
Horseshoe, elusti(· trf'ad, H. n. Truvellpl' . .  722,aa7 
Hydl'Ocarbon hm'uPI', J. G .  Brunch . . . . . . . . 722 , 2ro 
IIyejrocul'boll mutut', J. ,\V. PU.CkUl·d . . . . . . . .  722,4:n 
Hyp0<1el'mtc nl'('(I1(', C .  D. Brooke . . . . . . . . . .  722,203 
Igniting devict', t'lpctric, }'. Sturm . . . . . . . .  722,a:.Ja 
Indicator. Set' Liquid level indicator. 
Internal comhustlon ('ugirlP, Riotte & Rad-

clifl'e . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . .  0 0  722, 629 
I ntestine Ch'UIlt' l', 1,'. l\!ath.'ypr . . . . . . . . . . . . 722,525 
I ron and stppl, ell'ansing and improving 

tbe quality nf, I" . C. Wellpr . . . . . . . . . . 72 2,27!1 
I ron . from its 01'( ' ,  l'f-ducing, M. Ruthl'n-

burg . . . . . . . . . . . . . . . . . . . . . . . . . .  722,25:J, 
Journal lwal'ing, A.  1\1. Kprr . . . . . .  , . . . .  . 
Journal bearing, }J. J. Dl'cker . . . . . . . . . . . . 
Journal hf'arillg sbell, 1\1. J. Rogpt·s . . . . .  . 
I\:pg or cask ('ooIt-}', S. M. J. House . . . . .  . 
Ladder, step, A. I.J. Pa8kell . . . . . . . . . . . . .  . 
Lump, gas, A. H. Humphrey . . . . . . . . . . . . 
Lump sockpt, D. A. :Schutt, l'eissut' . . . . .  . 
Lump, VUpOI' hUl'ning, W. Mttchpll . . . . . . .  . 
Lumps, gas-dptpcting attachnH'nt tor milH'l's' 

722,254 
722, 427 
722, 4H5 
722,:127 
722, 5UB 
722,4!m 
722,aO() 

1 2,OUU 
72 2,tiUI 

satety, Bp8 l'd & l\Jackh- . . . . . . . . . . . . . . 722,555 
Lf'ather staking machint', SlocomiJ & Craig- 7:l2,461 
Lettpr box, B. W. Parkpr . . . . . . . . . . . . . . . .  722,:32;) 
Lettl'l', sign, B. V. I{ostka . . . . . . . . . . . . . . . .  722, 592 
Lift, tradpsmun's, C. A. Bouck . . . . . . . . . . . . 722,444 
Linotype m:H'hhw, L. Cpsall8 . . . . . . . . . . . . 722,284 
Linotype machiuf', G .  A. Batt's . . . .  722,:-l5:l, 722,:m4 
Lltluld lev�1 Indieatnr, Tripp & Walll"igh 72 2 , 645 
Lock, A. D. Plowdpn . . . . . . . . . . . . . . . . . . . .  722,325 
Lock, E. Heldman . . . . . . . . . . . . . . . . . . . . . . . .  722, 406 
Lock, B. Ph"lps . . . . . . . . . . . . . . . . .  722,619 to 722, 62;{ 
Locks having l'Ock ing chumbt'rs, construc-

tIon ot, L . . C.  dp Prpville . . . . . . . . . .  , .  722,5:l7 
Locomotive ellh vt'ntilator, K. Rushton . . . . 722,5!l9 
LocoIDotive Pllgilll', }'. J. Cole . . . . . . . . . . . .  722, :mG 
Loom, I-H:nvpr, S. Ii'. PaUf'rson . . . . . . . . . . . .  722, 24S 
Low watf'r alarID, steam hoiler, 11'. O.  Stan-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,330 
Luhl'ieating mpchanisID, N .  A.  ChriRtpIlSf'Il 722,209 
l-Ialt for mashing, apparatus for prepal·i' .. 

hrulsed 01' ground, V. Lapp . . . . . . . . . . . . 722, 3 1 0  
Matcb macblne, E. B. Stocking . . . . . . . . . . 722,331 
Mausoleums, vaults, etc, roof for, C. I;J. 

Tayntor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,392 
Medical use, electrical genf'rator and dis-

trlhutpr tor, E. L. Madden . . . . . . . . . . . .  722, 598 
�Ietul post, n. Schneider . . . . . . . . . . . . . . . . . . 722, 6:15 
)Iptul shppt Ilrying and fluxing machitlt', J. 

C. Taliat,',·ro . . . .  ' "  . . . . . .  , . . . . . . . . . . .  722, 64.� 
Milk, rpgPllPrattve apparatus for thp slmul-

taut-'ou8 warming and cooling of, L. P. 
Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,366 

Mold and corp dryIng apparatus, W. L. 
Mars . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722 , 3 1 2  

)'Iotor. See H;vdrocarbon motor. 
Motor, C. H. Roth . . . . . . . . . . . . . . . . . . . . . . . . 722, 328 
lInsic rpcol'd, diagram, or pattern, R. A.  

Gaily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722;574 
llusical instrumf'nt mechanical playing at-

tacbment, E. I). Ackerman . . . . . . . . . .  722,476 
Necktie, comhination, Samter & Pinnf'r . . . . 722, 633 
NIgger baI' CllBhion devicp" McGregor & 

Somers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,320 
Nippl�, teethIng, F. B. Anderson . . . . . . . . . .  722,350 
Nut lock, W. C. Stickel . . . . . . . . . . . . . . . . . .  722,640 
Nut lock, M. Bartley . . . . . . . . . . . . . . . . . . . . . . 722, 64!J 
OH burn(>r, J. McDermott . . . . . . . . . . . . . . . . . . 72 2. 5:1 0 
01'(> handling plant, n. H. H'llptt . . . . . . . . . .  722, 42!\ 
Packing, m�talIic, G. C. Waiters . . . . . . . . . . 722,20!l 
Packing ring box, L. H .  Martell . . . . . . . . . .  722. 42M 
Packing tub<>, G. H. Brownpll . . . . . . . . . . . . 722:21 14 
Painter's appliance, L. W. young . . . . . . . .  722. !l-lfl 
Pappr watermarking d�vicp, J. Barnett . . . . 722,55:{ 
Peat, manutacturing plastic ohjpcts from, 

N. Relf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,�2f1 

���h��=��, rdS::���ir t��UI�����tl�g, 
T�,. H��r�� 722,�OS 

P(>ncWt���rp��i,;g ' 'u',��i.i�;': . 
ii. · 'R: 

. ii�g�� : : +��,,�� 
Phonograpb repeating attacbmpnt, I). Petrl-

Palmpdo . . . . . . . . • . . . . . . . . . . . . . .  ' . . .  , . 
Photographic emulsion and making. SftPlP, 

H. Luttke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,2�8 
Photograpbic shutter, L. J. R. Holst . . . . . . 722, 449 
Pick, S. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 722,586 I Picture apparatus, animated, .T. A. PrM • . . 722,382 
Picture hanger, A. W. Mall'erbans . . . . . . . . . . . 722. 31 1 
Picture hanging device, W. F. Towne . . . .  722, 467 

I Picture machine, moving, W. P. Warren . . 722.:ina 
Pie tIller, soft, .T. J. Connors . . . . . . . ·: . . . . . . 722.210 
PHe, E. ViIlet . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0  722, 4 1 7  

. l Pipes, fioor plate tor steam and watpf, A. I R. W"lIs (C,,�;t��� '��' �; ';i/i) " o O "  

Dueller- Hampden Solid 
Gold Watch Cases 

are not only handsomer and more dur­
able, but stronger and better than any 
alloy or combination of metals can be. 

These are 
tbe 

Trade Marks 

are made in our factories, the most complete 
watch factories in the world.  We make the 
entire watch, both movement and case, and 
guarantee them. 

2 1  jewels, 17 jewels. 
For Men. 

" The 400" Smallest, daintiest WOrRen's watch. 
Send/or/ree book " Guide to Watc/, Buyers." 

Dueber·Hampden Watcb Works 
56 South Street, Canton, OhIo 

COLD GALVANIZING 

X&BOWEN 

THE FAY & BOWEN MARINE MOTOR 
is a revelation to those who ha .. e used others. Reliable, safe, 
fiumble and easy to operate. Remarkablf' speed control. 
Bt'st of all, it starts when you start it. No handle or crank is 
h7:t'!:llt ��:lP��m�� ��n

���i��.
ab

i�
l
i
t
�
te
;lall:

i
'lh: ::It �rl��� 

Hnd satisfactory igniter. 
:\oloton; complete from 1 � to 95 h. p. ready for installation. 

We also build handsOllle launches with motors installed and 
rf'ady to run. gES[) FOR CATAr.OGUE. 
F AY & BOWEN, 85 � III St., Aubu�n, N. Y. 

MORAN FLEX IBLE  JO INT 
tor Steam, Ail' or ),jquids. 

Made in all �izes to stand any desired 
pressure. 

Moran Flexib le Steam Jo int  Co .. I nc'd,  
149 3d East St., LOUISVIJ,LE. Ky. 

I Gal lon  i n  4 M inutes 
of the purest drlnkin� water and 
free from all soUd atoms and 
di8ease germs. Every house­
hold sbould have .. 

FILTER 
which prevents the spread of many 
diseases generally originating in impure 
water. 

BEHKEFELD FILTER CO •• 
4 Cedal" Street, New York. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a. small elec­I tric motor devised and constructed with a. vi ew to as�ist­
iug amateurs t.o ruake a motor which mi�ht be driven 
witb advantage by a current derived from n tl>\tt�ry. and 
which _would hav� sufficient power to operate a foot 
lathe 0iDY machltle requ iring Dot over one mfl.n pow­
er. Wi 11 figure�. Contained in SCIENTU'Id Al\IER ... 
I C A N  Su .,l'LEMENT, No. U4 1 .  PrIce 10 cents. '1'0 be 
had at thts office and from all newsdp.alers. 

ELEGIRICDl TESTING 
If you wish to know the properties of anf.I'lectrical 

i����ffo�t�r tb�e�:�sti�b�flr;r��U:n tr3e�tl::S bfy �� 
might be of great value to you. 

NEW YORK LABORATORY LAMP TESTING BUREAU 
8th Floor. No. 1 4  Jay Street , New York 

�o\'e oil  the S.pelter consumed in gal\'anizin, by the hot pro('('ss 
by tlsinj!' onr Patent Colli (�:llvalli7.illg Process, as the amount of sp .. lter 
IClst as t!r(l� ill the hot pro('t'ss tf used ill our process will give 8utflchmt 
protedion tn  any k ind of work to lI1:\ke it rust-proof even again!o1t sal t 

air and sea .watp.r. Our Patent Process is now in use all o,'er the country. Our licensees include r. S. Go,'ernment, The Stolldard 011 
Co., JlerreMhoO' Boat Dulldln .. Co., Towntitelld ,& Uowney, Armour » o(· ... ln" Co. Licenses Jmtnted on royalty basiS. 
Sample and CllStOIlL work done at nur faetory, lOK-l 1 t l  w.  1 1 th St. !'linin lIffice, a4� llro:ulway. U. S. t:LECTI{ O-GAL'" A N IZIN G CO. 

v.' e IH�n1tfad 1tl"e 1(t'!I1"S 
anti uodies suitalJle foi' 
all JlUl·poseS. \\. e also 

!!!!!�,..,-..,, __ �""' __ f��lli:h'l:!��Sp���
d
orl'::l 

the parts tor :\ )!!l.sotiue 
or stt':UJI ri�. �ec our 
late catalogue, FH.EE. 

__ �a;;;1jii�:""'.u._+�_ .. ����VI�r.:. 
,,26-il30 S. 1 8th St., 
ST. L()ut�, :\10. 

Little Wonder 
TELEPHONE 

F O R $6 . 00 
We will send 2 telephones, :Ml feet of wire, 
and all necessary staples, with full instruc­
tions how to put them up and operate. 

HIPWELL M FH. CO •• 
A llegheny. Pa. 

Gas Engine 
IGNITER 
!i'�!'���t T�?n':.!'��\g�i:n:n� :Latest and most improved model. , 

P1'" Serut Jor Circular. 

Carl is le & Finch Co . , 2 33  E. C l ifton Av., C i ncl n na I i ,  O. 

" OIMA'" 
Durable and SatOe 

Liquid Pistol 
lIade of' Steel, N lekel Pluted 

"'ill the most '\'icious Ilog (or 111 at,) without per-
Valuable to bkyclist�. tllleS(�orted 

No ('��t�;id;�� re 1�:::'�d.frO�·�:2b 
one load InK. tll dealer8, or by mall, DOc. 

PARKER, STEARNS & SUTTON, 226 South St� New York 

t' Il E I<: !  J tl�t what cyer,· YOUllg electrician w:\nth . 'l.il!hbl lamps, rum! lJIotors, 
wi l l ;lecollllJose wllter au;\ :\ 
thousallil wOIl(lerfui thl l1j!'� 
!\.Itlst complete IHIIt' J.,l't' I :e 
rator malle. HLlIIS off 'I !'ew· 
iug machine. 
:Send st:llllll fOl· part w!lhr" 
C. & T. 
"�lee. Co • • 

Oldest Incorporated Co. 
in the U. S. making 

AUTOMOBILE BOILERS 
Low Water A larms ReducIng Valves 
Damper Regu l a tors Steam Traps 

Cannon made a Record Mile in 1.051·5 wlth 
our 24-lnch boiler. Write for CatalO{l'Ull. 
Stealn Carriage Boiler CO. 

II9 W. 1St St., Oswego, N. Y. 

Hook's Pneumatic Coating Machine 
which paint.s or  whitewashes ten times the superficial area thut any painter couJd cover with a brush In a. �iven time. It gives any surface aD evener and more durable coating and is far cleaner than brush work with inllnitely less labor and trouble. Witb tbls machine we 
�:::yty,��1I' ';r��!J o:fe�nElt!; to � Alo�T80��, fr�:I! Grain Elevator to a Corn Crib . 

PAINT 

© 1903 SCIENTIFIC AMERICAN, INC.
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Valuable Books ! 
� � �  

NOW READY. 

Modern Machine 
Shop Tools 

Their ( ·oD.8trnction, Operation and ill anipa_ 
lation, Includinl( Both Hand and 

illachine Tools. 
By W. H. V A N D ERVOORT. M. E. 

Piston ring, ,Yo (�. \Yi1snn . . • . . . . . . . . . . • . •  722,440 
I ' IU l l t l ' l" c 'olll hi l l l 'd ::ht'ck I'll\\" alHl drill, A .  �\lIch'I':';;O I l  . • . • • • . • • • • • • • • • • • • • . • • . • • • • •  Plantpl', ('ot tol ] ,  l .  I I .  .ra ('k:-loll . . . . . . . . . . . •  Plow, wbe'pl. BtH'hallaH & l l h·kmulI . . . . .  . PU(>l111Hl ti c' clt·8p., teh tuhl' appa l'll tll:-l c'a rl'il'l'. 

722.H2 
722.23:1 
722 , 205 

( ' .  I I .  IIll l·tOIl . . . . . . . . . . . . . . . . . . . . . . . .  722. 562 PlIPUIllH t ie )oek, .J . �hll'� . . . . . . . . . . . . . . . . . .  722, 25� ])(I(>kl't I l c l I lk. 1 1 .  .J . ( : 11 iHman . • . .  722. 2B:� to 722,2H5 Puekl't, Hafl ' ty . B. A . . JH lIH'S . . . . . . . . . . . . ' .  722, 58-1 Polish ing' t l'lH'k. ti lt ing tllhh" L. ( ; uRsurd . .  7 22 . 29U POWI'I' trll ll:-lm itti t lg- cll'vic'l ' , ... . Claws . . . . . . . .  7t2,"!H PriutinA'. l\. i tt l'c'd,::(' & Xit·lUPS . . . . . . . . . . . .  722,5Hl l'mlwUpl', :;;(' l'pw, .r. A .  Fphlmlln . . . . . . . . . .  722, 572 Pump lift.. ... '1'.  ) ) .  Stark . . . . . . . . . . . . . . . .  722. 46.1 PUIlIP Ilwt'll<lnhml, Rll('h & Bllkpl· . . . . . . . .  722,:{85 Pump, IllultlJ lI t' (',rli l ldt'l', 'V. H .  Millspangh 722,240 Pump Pl'('SSlI l'P l't'gl1 luti llg dpvi<'{', R. Birk-
Large Suo. 576 Pages. 673 111ust,.ations. Botutd ·in Cloth. hob . . . . . . . . . . . . . .  . . . . . . . . . . .  722 , 44.1 

Price 14.00. . f.::!�g. S��.�I:�;11 (�a ]��;, �lt'ti�Ytl:i'I�: 'l:p'I��;H', :  : : : : : 7i�:��� 
An entirely new and fully illustrated work. treating Pump, VHC'nmn , .r . Stumpf . . . . . . . . . . . . . . . . 722, 41 6 

��J�:j:�� ��r:������i';�I������. s�g:Ci�O��r� i�a: 1'11 11 ('11 und '1 l1 i l !Owt .  Nel'pW CPllt('I', �. Bond 722 , 559 

been taken to eliminate a1l matter not st rictly pertain- H�HliH tOI', pCl l'tllhlt', .r . :\1. Cril)t' · · · · · , · · · .  722, 286 
Ing to t,he Rubject, thu� mak in� it pOSSible tt) give the �:n �j!:�!!�I�' ��,· i tIfl���:ll·�: . ��: . .  �l��t ... � : : : : : : : :  ���:��g 
����
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t
�t ������ Ha i lwH;\' ,  ea l'l'iugl'. I I .  L. �tl llmu lI . . . . . . . .  722. 04 1  

rate price. Huihnl;\' ('ross ti l ' . F .  'Y . I>ull llPll . . . . . . . . 72Z. [}0 1  
'I'he work is Jomcally arranged i the various hand and Railwuy rail joint , H . ( ' .  ""ol'tmun . . . . . .  722, a40 

machine tools being grouped i nto cJas�e8. and descr;p- Ruilwa;\' ru i l  joint ,  Runolfsoll ,� .Johnson 722,457 
tion of each is given in proportion to their relative lm- Huilwa,r tit' , Alfrpd & ( ·hipmull . . . . . .  , . . .  722, 200 

fg6f:��
e
ci �:rt���
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n
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r
:�:n�I::r�y vg�!c��:�� n::g��:::�� nt\',' t�'.tU{�i·C', '��f:t l�lt'l'i�;·il·' : : : : : : : :  ���:�+� Each tool is cons idered from the following points : Hailwa;\' t l'u i l l  suft'ty npplhll l (-p, R. " 'itt-

I<�I RS'l'-lt:
a
�r::�

.
ruction. with hints as to its manu- malin . . . . , . . . . . . . . . . . . . . . . . . .  , . . . . . .  722, 046 

SECOND-its operation, proper manipul ation and care. Ralll!'t'. gas, n. A, RilllpSOII . . . . . . . . . , . .  , . . .  722, 4 1 4  

THI RD -N umerous examJjles of work performed. �:�:�;��.t h������'II.��:h 'n:-\ ·n.P'D(��l�'II��lt�!:·�, : : : : : : : : : :  f�:��g 
TWENTY-THIRD EDITION 

Experimental Soienoe 
B y  GEORGE M. HOPKINS 

Revilled and Greatly Enlarged. 2 Octavo Volumes. 1.100 
Pages. 000 lllustrations. rloth Bound. Po.,tpaid. 

�.()(). Half Morocco. Postpaid. $7.00. Or 
Volumes Sold Separately :  uloth. �.OO 

per Yolume ; Half Morocco, 
14 .00 per Volume. 

EXPERIMENTAL SCIENCE I, so we\ ) known to many of our readers that it is hardly nece88ary now to 

H.t�volving- IH'PRS, Hongh & nu l',\' . . . . . . . . . .  722, 582 Rh'ptpl' or !luB (·h. ffuiu PI't'SSII I'P, R. S. ('askp;\' . . . . . . . . . . .  , . . . . . . . . .  ' . ' . , . . . .  . Rollf'r l'H<'k . .  J. F . .TohnSOll . . . . . . . . . . . . . . .  . Honing- f1:l Ilgl'd �Wf'tioIlR. T. �lol'I'is()II . . . . .  . Hotll l'�' PlI}!illt ' , I I . Bpl'g'munn . . . . . . " . . . . .  . Rutll l';\' t'1I�int', ,V. Buckinghalll . . . . . .  , . . . . . RlIlt'l'. d l'f'i'lRnhl kf'I" i'l, S. R I-'l'l'pIIIHI I . .  , . . . .  . �uft'ty pin and hook, ('omhhlPd, ,Yo J.', Pf'pt Rash attaC'hmt'lIt, window. P. l\Io,\'ottt· . . . . .  . Saw. wahhh-. C. St'.'·mo11 l· , . . . . . . . . . . .  , . .  , Sawing ma('bhlP, .T. R. Thomns . . . . . .  , . .  , . .  Scaffold, ndjtH�tHh]t', DOJl('('kt'1' & Nugll' . .  HC'ulp, lll'8f'k('t ,  n .  E . . Millt' I' . . . . . . . . . . . . .  . Reulp frumpi'l, hlnll k  fol' sh('('t IIlptal , W. 

722 . #;9 
722. 5 1 4  
722 . nOG 
722. 480 
722. 5f� 1  
722.221 

��:��� 
722.541 
722. :1!l5 
72!!.4!l8 
722.374 

N. P .. louz(l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, G1 H Scrappr, I" . T. POwf'l1 . . . . . . . . . . . . . . . . . . . . 722,2G(\ Hf'I'Pt'II . 8('(' ''''imlow S('l'f'f·lI . 

"---._. __ .I __ ._._--� 
I " To Err is Human "- I 
I Not to Err-Elgin. 

The man who is always I right on time is the man 
who carries the 

I ELGIN WATCH 
I Every Elgin Watch is  fully gllaranteed. All jewelers have Elgin Watches. I " Timemakers and Timekeeper$, ' 1 IIJl illustrated history of the watch, sent 

free upon request to 

� ............ I ... E.LG .. I NIIIINI.A.T.'.O.N.A.L.���t�l.c.H .. 
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We Are Manufacturers 

of Complete Outfits 
for 

PROSPECTO RS,  EXPLORERS,  

CAM PERS,  CANOEISTS, 

F ISHERMEN and SPORTSMEN 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear give a description of 

this work. Mr. Hopkins 
decic ed some months 
a!,o that it would be 
11ecessary to prepare a 
new edition of this work 
in ord�r that t he ma.ny 
wonderfUl discoveries 

:;;pal dN:;i�II, appurn tlls for m(·lttng s('ullng wax, ptC'. , 011 pUJJI'l' 01' otht' l' slIrftu'ps Whether you camp in the Polar Circles or In the for thl' produ('tion of ol'lIumf'ntal, C: Tropt�s. we can supply you wi�h a suitable equipment, quick 
printing 

Negatives 
can be 

secured g� fum.��:l'::d'?���� 
��ft��'n ��"s

ce
p��I�S�:�� 'W o n d e r f u l  develoo .. 

ments in wireless tele­
grapby, i'or exam pIe, 
bave been made. [t. was necessary . there· 
fore, that a fo(ood deal of 
new matter tlhould be 
added to 1 he work tn 
order to make it thor .. 
���Iihi���j��a��

,
v��: 

some 200 p�es have 
been added. On ac, 
count of the increased 
size of the work. it has 
heen necessary to divide it into two volume�. 
handsomely bound in 
buckram. 

DIES 
THEIR  C O N STRUCTI O N  AN D U S E  

For the Modem Working of 
Shut Metals. 

By J O�EPH V. W OODWORTH 

Octavo. Cloth. Very Fully Illustrated. 
Price $3.00 Postpaid. 

This book Is a complete tr9ati�e on the �ubject 
a.nd the mOlilt comorebensive and exhaustive one in 
existence. A book writt en by n. oractical man for 
practical men, and one that no diemaker, machinist, 
toulmaker or metal-working mechanic can afford to be 
witbout. 

Dies. press flxturE'R and devices from the simplest 
to the most intricate in modern use. are shown, and 
their construction and use described in a clear. practi­
cal manner, so that all gradps of metal,working me­
chanics will be able to understand thoroughly hnw to 
design. construct and use them. for the production of 
the endles� variety of sheet-metal artIClE'S now in daily 
u�e. 

REVI!-!ED and ENJ,ARGED EDITION 

The Scientific American 
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BARKER MOTORS 
• to 8 H. P., $80 to $220 
Ha.ve more good points, fewer 
parts and require less atten­
tion in operation than any 
other. 

Launch ... VaivII, Spaclalti ••• 

c. L. Barker, Norwalk, Ct. � A BOON IN BRAKE BLOCKS. 
The 'acknowledged leader In Its Une is 

-_ Potter's Sprinl( Brake Block for eftl­
ciencY". durability, econom , stren h and � serviceability. In use by bUlfders of t'i:'e hlgh-
F!t��a:.eir:b���:�:l������. y�8.r:.Df. 

J :"BEST" L IGHT 
is a portable 100 cantlIe power light, cost­
Ing only 2 cts. l)er week. Mak" H and 
burns i� own gas. RriJ(htE'r than eJ�c­
tricitv or acet\'lt'ne, Rntl cbt'aper than 
ker{)�ene. N o  Dirt.. No Grea.e. 
No Odor. Over ]OO �tyleM. Lighted 
Instantly with a match: Every lamp 
warranted. 
Ace-utI' Wonted Everywhere. 

")a 
These pIa tes 

are 
especially 

adapted fot 
Tourists 

using 
Hand­

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS, MO. 
New York : 32 East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

Y TRUE. 
correctly 5bapin� bnd 
all kinds of gear is as .. 
mechanlcally perft::ct. 

on the 01<1 princi}..le 
BUFFALO GEAR & 

Bu1falo. �. Y. 

BABBITT METAL�. -�IX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 1 'l3. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for catalo,cue. 

The Frank l i n  Gas Engine 
One-JlaIf Jlo"fle J'ower 

worth $100 complete. We sell all neces­
sary castings. materials and detail draw· 
���:��J���S �� �r!���

k
U��1g

a
h\

O
Xr 

horizontal form. }I'inisbed parts sold 
separately. Runs by gas or uasolene. 
r�:a�

o
� rft��o���c'Z�;� CJ� mechanical 

PAUSELL & WEED, 
129.181 We.t 8lot St., New York. 

Cyclopedia �::::::�� 722,469, 722, 471 1 Tr. ble locking u.pvirt', Iwdpstal ('xtt-nsioll, 
E. Tyut'll . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . Tank dh�f'hal'gt' IIIPUIiS. L. n. l\litclwU . . .  . 

1 5 ,000 R.eceipts. 734 Pages. �:::g:tt,.:�.t. L�htll.!::�::�; . . �I. . .  c: . .  )�: . �IX"��' : : 
Price, 8�.00 i

n Cloth. $6.00 in Sheep. 80.1S0 Telephone c i l·elli t .  8I1h8(·rlh .. ,. ·8.  W. W. 

722. 4H8 
722.:11 4 
722.:1:16 
722.22H 

I
n H

al
f M

orocco
· 1,�:

s
:0�:

e
::s been re- �":"�P'(�'�� B�;I;r';I:t. · r 't�i · l:�I;};.g :  :1: : : : : : : : : :  m:��� How '0 Paint 

vised an€1 enlarged. T::I::�I����� 
S�;8���, ��O(': �ont .O(�I:'I��� · • iiil�': 722, a07 

900 New FormUlaS. j 'I'l'n(:;'7::�r�ad�II::am:;:(:s' '&' '1�;I'(:I;I;' ;' : : : : : :  +��:��� 
The worI::: is so arranged Tht'utPl' SCt-HPl'y, nppal'a tnR foT' I'n ising or 

as to be of use not only to lU\\,f'rin�, J'�. L;\· ttoll . . . . . . . . . . . . . . . , . . .  722, r.�7 
the specialist. but to the 'I'bill ooII I'11 I1/<. .T. Cmnmillj(s . . . . . . . . . . . . 722. 4Cl1 

�eneral reade:o It should 1 Til'. Sf'�' Nt'(·kth' . 
h 
ave a p I a c e  If; ever I Til. . olll'h. F. Hill . . . . . . . . . . . . . . . . . . . . . . . .  722 . 580 
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ome
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and WOrk

l
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I I
! Tilt- flooring . C. P. LUWRht' . . . . . . . . . . . . . . . , 722. G2n �rc::

l
ar rOctal� nll

t 
u t i l  . 'I'ilt· or hrick, hollow. n.  C .  Pixl.';\· . . . . . . . .  722,2 .. W 

bl�sen� gn ap�fiC�riO�l.w I T! I:p bol� \\'fPlwh. 'T,' n. RI!l ith . . .  ,.: . .  : : .. :
. �� . �:�7 

Those wbo alreadv hn,ve : T!l l' , pm nmntif' . .  J .  (, . �Ioom;\ . . . . . . • 22 • . { . 6, . 22 • . �77 
the Cyclopedia may ·obtian \ Tn'f' , pnt'nma t lC" . ].�. :\I

.

tdlrlf';\ . . . . . . . . . .  ; . .  , .  722, ('.0) 
the Ti l'P Pl'Ott'cting hand, IH1PtllIlntlC', .J. \\ hppl-

1 901  APPENDIX <1011 • • . . .  : . • • • . . . . . . . . . . . • . • . • . . . • . • . .  722.3:m 

Pric�, bound in .Cloth. IL·OO �l ::�: 1;(:�l�llc1't�-.hl��" J!:h;��t��fl.l.l : : : : : : : : : : : : : :  ��:��� postpmo. I' Tnhn('('o piI lI', II .  �t . "·i11iR . . . . . . . . . . . . . .  722.:l-t:1 Tohu('('o pilH', A. " . Thm·ll toll . . . . . . . . . . . .  722. 54:1 
JUST PUBLISH ED 'fools to sock .. ts. m"UIIR fn\' CnIlIlP(·tll I/<. A. 

HARDBNI F. Pit1dll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 22 . �24 NG, Tracf' f'arriPI'. F. L. Rp;\'mpl" . . . . . .  , . . . . . . .  722,277 Traction df'vicp. f'lp('tri('ul, "'� .  'V.  O'Mal-'l.'BMPBRING, Tr8 1�'Yrohl;f" I"i;�S; ' d�,�'i�;" 'f�'I: '1;�I��I:l�t i;;g: ·G·. 
722 , 2GG 

ANNBALIN G 'I'1"Ul�\;·a21:E: .. i�i" · J: ' ·N·. · ·il;·ii';·;l i,i : : : : : : : :  
and Truvpllng ('nsp, ,Yo A. l\Iood;\· . . . . . . . . . . .  . 

FORGING OF STEEL i�fc;��;:�.g ��.S(l:-\ .r. ·l\1�j.q�:I�I:I'.i� : : : : : : : : : : : : : :  
By JOSEPH V. WOODWORTH 'I'roll,,)·. ('I .. �trir ralhy")·. R. L. MC('lI rtlw�' 

A uthor of " DIES, TheIr Constructioa and Use." Troll('), pol... H. P. 0\('1· . • . . . . • • . . . . . • . •  
Octavo. 280 pafJt8. 200 lUustratimls. B'Jwna in Cloth. i��n::�> '�'��:t�!�SSG .  AJI.R· II!N:_��� : : : : : : : : : :  

PRICE, $2. 5 0  ��::�� :,:��I t;��I�j,o��m�t1l1�>gip��· .. r� . . ��:f�;�,; A new work from cover to cover. treating In a cle�lr'
l & S:r.pndi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . concise manner all lI!Oderw,rocesses for the Heating_ TI'u('k framp, I'u i l",",' ('a I', .T. :\1 . HaIlRf'n . .  �::,':.·i:��V;''fi ,rr°Jf:rr:;;akl:

l
tl�"" �aIdenlrl( a�:! i 'I'rnck. portahl(' . .T. · E. I.H Ij('I· . . . . . . . . . . .  . 

cal value to metal,workin� r:echan�8 i� fe'�:raf.
r!�th I Tnlws. munnfu(,t,\l l'h�g C'tlll)('U I . E. Hock . . .  . 

spectal directions for the successful hardening and tem- Tl�r�i 1�g �acbhH . \\ ()(�(� '. L. n. Bullock . . .  . 
pering of all steel tools used in the art� including milling T.\ PI "  ri ft I ,  A. C . [j t I gU!'!OIl . . . . . . . . . . . . .  . 
cutters, taps. thread dies. reamers. boih solid and sb p.1 I ' I T;\'ppwrlt!ng maC'hhw, n. Po(llif'h . . . . . . .  . 
hollow mUls, punches and dies. and aU kinds of sheet T;\'IWwritlllg mttchhw copy holdt'r, H .  L. 
metal workiUll tools. shear blades, ssws, flne cutlery. and I Lunphpul' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
metal cutttn� tools of all description. as well as for all Umbl'plla. C; S. GUI'IIP;\" . . . . . . . . . . . . . . . . . . .  . 
Implements of steel. both larl<e and small. In this work Umhrp\)a (\rlp rllp. 1'. J. Flvnn . . . . . . .  : . . .  . 
the simpIest a.nd most satisfactory hardening and tem .. Vacuum pan, .T. Lang pt al . . . . . . . . . . . . .  . 
pering processes are Jtiven. Valve, F. Palm . . . . . . . . . . . . . . . . . .  , . . . . . . . 
IF J,'f} :::.i'!::,yt,�tt,':/:' ... of above books 'WIll be mailed I V"IV';:ra��

d 
. �������' . .  :���I.

n
.� . . .  e.x.����� • . . :T: 

M U N N  .. CO Publ 'lshers Valve drpsslng tool. J. T. Fubrmann . . . . .  . ... 0 ,  , Valve, reducing. P. E. Cain . . . . . . . . . . . . . . 

Se l B R OADWAY N E W  YORK .  (Oontb,uM on page 21T) 

722.494 
722, 557 
722 . � 1 7  
722. 6fl4 
722. 524 
722 . 608 
722,:�7n 
722. 654 
722. 42fi 
722.570 

722.4!l6 
722.298 
722. 5'69 
722. �9R 
72 2. 4H6 
722 . 2!. 1 
722.625 

722. �65 
722.229 
722 . 57R 
722. 51 9 
722.:122 

722.544 
722.222 
722.355 

a House Cheap 
lnd HaYI it Guaranteed to Look aettar, Wear 

Longer and Cost Lass Than Ih' aesl 
Whit, Lead Paints. 

lever Fades, Cracks, Chalks, Peels or Blisters and Is lot Affect.d bJ 
Gases. Fitt, Sample Colors and Illustrated Booklet Prepaid to 

An, Address Absolutely Fr ... 
The cost of painting the house 

and barn, outbuildings and fences 
Is a heavy burden. Cheap paints . 
soon fade, peel or scrape 01I and 
white lead and 011 costl so much 
and has to be replaced so often 
tbat It Is a constan� expense to 
keep tbe bright, clean appearance 
80 desirable In the cozy cottage 
home or the elegant mansion. 
The following are a few of the 
large users of Carrara Paint :  

Pennsylvania R .  R. Co. ; Pull­
man Palace Car Co. ;  Chicago 
Tell'phone Co. ; Central Union 
Telephone Co. ; Field Museum, 
Chicago: Kenwood Club, Chicago; 
Cincinnati Southern ; C. & E. I. B. R. Co, ; Denver & Rio Grande R. 
R. ; Wellington Hotel, Chicago. 

Carrara Is used becaU!!8 It lasts 'U.ed 
longer, never fades, never cracks. ·World·Famou& 

never blisters. never peels, coverl 
more surface than the highest 
priced paints and costs less than 
the cheap mixed paints that In­
jure Instead of protect. There Is 
but one Carrara. It Is made by 
the Carrara Paint Agency, Gen­
eral Offices, 770 Carrara Bldg., 
Clnclnnatll OhIo. and anyone 
having a nouse to paint should 
send for 50 free sample colors 
and our handsome booklet, show· 
Ing many buildings reproduced In 
all the colors just as they are 
painted from this great paint 
that has stood the most rigid 
tests for 2!; years and, bear In 
mind. Ih .. t It Is the only paint ever 
manufactured that IS backed by 
a poslUve guarantee In every 
case. Distributing depots in all 
principal cities. Write to-day and 
8a ve half your paint bills In tbll future. 

© 1903 SCIENTIFIC AMERICAN, INC.
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LEARN PROO FREADING. If you possess a hir education, wby not u t i l ize it at a gen.teel 
and uncrowded profession 1)Il,dug $ 1 5  to $:lf, wI>l"kly ? SituatloD8 nlwav:i obtainable. 'We nrl' the original i n s t r tlctor� hy nm i l . 
HOME CORRESPONDENCE SCHOOL. Philadelphia 

Scientific Amerloan 2 1 7  

y R Ivp� for piston or valve mOVQments of 
H IlY k i n d ,  df'vt('�, for actuating shut- ... off.  C. Nt('lspn . . . . . . . . . . . . . . . . . . . • . . . .  722 , 6a6 
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\' t'��p h "  hut<·hwa.n�, ('OVf'l' fol', E.  \\' . D(' 

ltn8('t t . . . . . .  , . . . . . .  , . . . . . . . . .  , . . . . .  , . 
\' i ol i n  sound ht'U Ul. J. BUll(·h . , . .  , . . . . . .  . \, i�('()simt�tf'l" S.  ( i. 1·Hlld . . . . . . . . . . . . . . . . . . .  . \\' H gon hod;\', .J. II. Andf'rsoll . . . . . . • .  , . .  . 
"'lI ist and support('l', S.  V ischpl' , . . .  , . . . .  . 
Wil l i  • •  J.  (; . F. Lund . . . . . . . . . . . . . . . . . . . . .  . 
\Vu s h holl l'd , T. ,Yo 'Yoollt'.r , . ,  . . .  , . ·  . . .  , . 
'\'11 tf ' l' ('lm olt:-'t 8f'a t .  C. Sudbrink . . . . . . , . .  , . .  ,,'t'u thpl' strip, L. A. Bartpl . ,  . .  " . , . . . . . . "' i ml m i l l  stal'ting 01' stoppln� mp" lul liislI I ,  

T .  W. Wh .. eler . . . • . . . . . . . . . . . . . . . . . . . .  '''indow, F .  Nentwich . . . . . . . . . . . . . . . . . .  , . "' illflow insN"t guard, E. P. Dot.'· " . . . . .  . 
'''indow, rpvolvillg IDf"tallh', P. n. Holt-

722 , 2 1 5  
722.561 
722, 576 

���::�� 
722. 2:!7 
722, :\9� 
722 , 465 
722, :mZ 

722,547 
722,o;';a 
i22, 49!J 

m a l'k . . . . . . . . . . . . . . . . . .  , . . . .  , . .  , . . . . .  722, :lOi) 'Y i mlow RCI'Pt-'I l , T. D. Ru th , . . . . . . . . . . . . .  , .  722, 65:; 'Yood p l't'RPrv ing IIml (,(,P( ls� ltiHI!' npPu l'ft t ns, 
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Th' B k '  F 141 PR INT MY OWN CARDS a " , Circulars. newspaper. Press, $�. .' Larger size. $ 1 �.OO. Money Shver. BiK p r o fi t s p r i n t ing for others. IS 00 IS ree .. · " 1:?c.:�\1;:=!�f.\l:::ri;� 
The Mysteries of Hypnotism 

and Personal Magnetism 
Revealed 

The American College of Sciences, of Phila-

, 20TH CENTURY CUT 
REMON DIAMONDS � 1 c arat 20th Century cut #J1 ... �, .\1"4!.1,, Remoh Diamond Ring or S ....... ��. � Stud. �OUd.GOld

$3 00 � mountlngs, each • ' 

or hoth at ,5.00. Sent f) by registered mail UifD 
�Ic���T ot ll&"ii';iTI�N� 

Cbt CyptWrl·ttr €xcbang& Disl) or plat(l 01' similar nrt i(')p , A. ,T. Fonde· delphia,  Pa. ,  !las just publ ished a remarkable '" v i l l I ' . , . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  36.24:t 
. < : " 111 < '  . . h i ll. 1'. A. ( ·ob"n . . . . . . . . . . .  ; . . . . . . . .  :ltl, 242 book on Hypnotism, Personal Magnetism and 

ON EARTH. Onr magnificent clltA' 
log tully descrlblng tbem FREE and explaining how t o  O'I'der, mailed 

to any addre ss 'lpon request 
NO ACENTS WANTED. 

RIlM O H  J EWE LRY COM PANY, 
1 ).2 Barc lay St . . NEW Y O RK �II ' !"I  11<,,·tlp l', I I . Il i l lIHlm . . . . . . . . . . . . . . . . . . :ltl,24� �Iagneti c Healing. I t i s  by fa r t h e  m ost won-1 24 la Sal le  St .. C H I CA G O  

derful and comprehen s l \'e treati se of the kind 

834 OLIVE STREET, ST. LOUIS, MO. 

38 Bromfield St . .  BO S TON 

8 1 7 Wyandotte St . .  
KANSAS C I T Y .  M O .  

209 North 9 t h  St . .  

ST. l O U I S .  M O .  

636  California S t  . •  

S A N  FRA N C I S C O .  CAL. 
We will  save you from 10 

to 50-;: 011  Ty pewriters of aiJ makes . 81' 1 1 1 1  f I J I '  Catlllo{1 !tf 

A Handy Book 
To Ha.ve 
\Iontgomery & Co.'s Too l Cata logue 

It i s  i llustrated tbroufjl"hout and de­
scri be,:ol and prices rronls. 704 pages. tj�x 4� iBM. rr h e  late�t edition, with dis� eount sheet hy mail for 25 cents. 

1I 0 YJ.'(OOli E R Y  &, CO., 1 05 }" u ltoll St., New York City. 

Zinc paint cracks; 
white lead chalks off. 
Patton's 

SUN·PROOF Paint 
doe. neither. Guaranteed to wear for five "ears. 
PITTSBURGH PLATE G LASS C o . , General Dis­

tributers. Send for Hook of raint Knowledge and Advice (free) 'to 
PATTON PAINT fO. , 227 Lake St. , Bilwaukee, Wi .. 

only mach ine that sathdics t h e  
lDusical ear. 'rbose who j udge 

the PHONOG HA I'H by the old 
style�, or by uthe:- • •  talktn� rna­
chines," should visit the nearest 
dealer and ben.r Mr. Edison's 
marvelous im pro vements that 
produce this perfect resu lt. 

PHONOG R A PH Catalogue. 
and Record Lists are Free M t  a11 
dea.)er"". Five thousand stores 
sell PHONOn RAPH". Nine i!tyle8. $10.00 to flCC.OO. 
Records 50c.; '5JXI per dozen. 

N ATIONAL PHONOORAPH CO. ,  
ORANOE. N. J .  

New York. 803 Chambers :st. Cbicall'o. 144 Wabash Av. San FranCisco. 9.3.) Market �t . 
Europe,32 Rempart :o;aillt Georg-es, Antwerp.Belgium 

50 Y E A R S '  

E X P E R I E N C E  

PATENTS 
TRADE M ARKS 

D E S I G N S  
COPYRIG HTS cle. 

Anyone sending- a sketch and descri ption may 
quickly ascertain ou r opmion free wbether an 
invention IS probably patentab le. COlnmunica­
tions strictly contlden Ual. Handbook on Patents sent free. Oldest agency for securing- patents. 

Patents taken t.hrn UlZh Munn &. Co. receive 
special notice. wit.hout. cha!"�e. in the 

Scitntific Jfmtrican. 
A handsomely iIlu8tra.ted week ly. I�ar,2"est ctr. culation of any scien t.iti r  journal. Terms. 13 II 
rear : four month '. $.1. Sold by all newsdealers. MUNN & CO . 3S I Broadwav· New York 

Hranch Office, b"!1> I" i't . Wasbinll(ton. n. c. 

.\ l I t j �f'ptic  intf'rnal inj p('tor�, K u tnow Bros. 39,91 7 
Ha t tP l'it's . eal'bons, :intI agglomeratf"s for 

.. ll'f' t l'iC'n l VUI'POSPS, Soeit·tp Anony mp It> 
t' U l'bOlW • • • • • •  , • • • • • • • • • • • • • • • • •  :m,92a, 39, 924 Bp('J', lugPI' and bottlpd, Tpl're Huute Brew-iug Co . . . . . . . . . . . .  , . . . . . . .  , . . . . . . . . . . . .  39,900 

Hoo t s  nnd shot 'S and l('a thl'r fot' 8am(', Iputhpr, Rpgul  Shot' Company . . . . . . . . , .  a9, 902 
Roo t s  a nd shops, h'uthpl', J. E. Tilt Shop Co. :m,HtlO Boot s  a nd ShON�, It'othPl', A. N'pwman & Co. �9,!)Ol 
( · U I·I��'�. H.'�·��'J,):�·�', . .  �"��:

l
.
l 

. . . �� I:�t:� . 3����OP�� 30, H2 1 
Cbo('olatp, l-Iu:\'}t>1' · s  . . . . . . . . . . . . . . . . . .  , . . .  , . :m, nou 
( , lo('k�. 1'1(>('tl'l(:, H. Rl"isi l1gt"r . .  , . ,  . . . . . . . . .  :m,H1 X 
( 'ook ing ami hf"a ttng apparatus, certain 

nampd, E. H .  Huent'teld . . . . . . . . . . . . . .  :m, 027 
( ' I't�nm sppa l'utol's, National Dairy Machine 

('0. • . • . . . . . . . . • . . . • . . . • . . . . . • . . . . . • • . •  :l!l.022 Damiuna ('()mpouml , Astl'opa thtc Instttntp . .  aU, m ;..;. 
I h'p ing and printing tpxtilps, chpm icul prp-, pal'a t ions tor usp i n ,  n. A. Metz & Co . .  3!l , !l! )� 
Embl'oidp l',\' thl'('ads, '1'. Bupttnpr & Co . . .  , :m,Sn!l 
( ; tl s. gU80h'lH� n u d  nil ('ngin(�s, Samson I ron 

,yorks . . . . . . .  , . . . . . . . . . . . . . . . .  " . . . . .  , .  Sn, 02U lla l'npss webtiinJl;, RusRt'll )Ianlltactm'lng Co. aO,!)tH Ht-'oting apparatus,  (hn'uf'Y Heatpr Mfg. UO. :m, fl25 IIomf'opathi(' prppura tiolls, Enk lledicim' Co. :"m,H1 :� 
Liuw. ground wbitp, Rcwkland-Rnckport Limf' Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30, 9011 :\I('di(' inol  1'I'epaJ'H tioH:;;, cN'tain named, }1\ 

.r. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30, !l1 4 PapPI' and f'nvplnl'�, cprt a i n  llampd� "' i lliam )Iann ':'0 . .  , . . . . • . . . . . . . .  , . .  , . . • . . . .  , . . .  :l9 ,89� 
R(lIDt'diPR, ('ongh,  "' . Chuhhue'k . . . . . .  , . .  , . ,  :m,lH 5 Rpnwd it·i'o\ fol' disC"usl�s of Rh)('k and poult!',,' , Y hwpn t M r lll l'fu(,turing Co . . . . . . . . . . . . .  :l9, Hl 1 Rpmt'dips, upadue'hf', R. "r. Nix . . . . . . . . . . 39,916 Rnhhpl' hoots u ucl s:bops. 8hawmnt R nhlwl' Co . • • . . . . • • . . . • . . . • . . • • . . . . . • . . • • . . . • . .  3D. n );: 
�oh1Prin:.:: flux. FI f'I'I-Ko Ch('miC'n l Co . . . . . . :In. m ' .  
,,'j i lt 's. lIOI'b'1l & COIll ! . . auy . . • • . . • • . . • • . • • .  :m, !lo7 

LABELS. 

'" 'Blo('k Tigf'(,' B(ldhng nf'stroypr, " for Im:;(l('­
{ i c ·idN�. C. P. B. )Jf'dlpnku . . . . . . . . . . . .  D, n;;. 

" R hlP U i hholl T(im a to Cll tsnp, " to!' tcmlll tu 
('11 t Slip, (' . Raa h . . . . . . .  , . . . . . . . . . . . . . . . . 9 , 706 " BuO'ulo Brand, " tor ha killg sod a ,  Bllrrnlo 
:\1 fl!. Co. . • . • .  , . • .  " . .  , . . .  , . .  , . • . . .  , . . . .  n, 7n2 "(,ll l ' i�tip, , . tor RU�a l' wu ft" l's, I m pnrh' I'R & 

ever printed. The Di rectors have decided, for 

a l i m i ted time, to give a free copy to each per­

son sincerely interested in these wonderfu l 

sci .. nces. I t  is the resu l t  of the combined 

eft'ort of twen ty of the most famous hypnotic 

speci a l i s t s  i n  the world. Yon can now l ea I'D 

the s('erets of lI ypnoti sm and l'ersonal ?llag­
npti sl11 a t you r  0\\'0 home, free. 

SHOE BLACKIN'G. -FORMULAS FOR 
l i quid aAd solid b1acklng are JZiven in 8(TPPl,E:\I E�T 
No •. 1 2 1 3  and 1239.  Price 10  cents eaeh. �'or sale 
by Munn & Co. and al l newsdealers 

A N  

A UNIVE RSAL 
POCKET MEASURE The only practical all around meafmre 

ever made. �Jeasures curves of all kinds 

:���:i ra:�tt�a!g��,:Z�i� ���p�r t\�� 
brain and money saver. Absolutely ac­
curate. Measures any distance. Can be 
set at "zero" at wil l .  An y one can use It. 
H i R hest endorsements. Send for free 
detai led description. 

STECKENRE ITER MFG. CO . •  
96 L A K E  STREET, CHICAGO. 

ENGIN EER' !i\ LIBRARY. 
An absolute Encycjopredia for EnlZineers or for Steam 

Users. ElectriCians, Firemtm and Machinists. is  the 
H ANDBOOK ON ENGINEERINGo 

By HENRY C. TULLEY. 
fJ.'bird edition, enlarlired and revised, 5,000 copies, now 

ready. Sent anywhere on receipt of pric." ,sr.u­
money back if di ssat isfied. 960 pages. (()(J fine illustl'lL 
tions, rr'horougb"]y reliable and practical. Handsomely 
bound i n  leather and R"ilt.  Pocket-book form. 

II. C. TULLEY &, CO'I 
1 060 " 'slnwl'l.,ht BId ... , !i't. I�oultll, Mo., U. S. A. 

:.fII����:M�������i\, � O I L--S M E L  TE R--M I N E S " 
� Dlvldend.Paylng Mining, 011 and " 
� Smelter Stocks. Listed and " : Vnllsted, our SpecIalty. " i· · DOUGLAS, LACEY &: CO. i" 

Bankers & Rrokers, Fiscal Alrents, . 
Members N. Y. Consolidated Stock Exchange. 

� 66 BROADWAY & 1 7  NEW ST .. NEW YORK. " t Booklets giving our flllccessful plan for rea1idng the IUI'r:e W Ul lntereMt and PI'Ofttfl of legitimare mihin�, oil snd • tft smelter investments, sub. blanks, fnl l  particulars, etc., Ment • IlL. free on applh'atlon. _IV �E!ElEiE""eeeE!""E!EiEEle-
MODEL AND  E X P E R I M ENTAL WORK.  
Electrical and Mechanical Instruments. 8ma}] Mach'y. 

TI'udpI'8 Ris('uit Co . . . .  , . . . . . . . . . . . . . . . .  9, 7n� " ChriRtit' , "  tor fru i t  81l lHlw leh t's, I m luH'tl'l'R Hypnotism strengthens you r  memory and de- EDWARD KLE INSCH MIDT, B2 W. Broadway, New York. 
...'1.: TI'ad(>l':O; RiK('u i t  ('0 . • • . . . . . . .  , . .  , . . . .  D , 7Hl') vpl ops n w i l l  of i ron. It oVPl'comes ha shfu lness, " D  .. ] o l'�t ' & .Jt·nnll1g's Tigt' 1' Rht"lI m u t i ('  ( 'm'l ', " for a ID t'dichw, J)plol'gp & ,J"nn i ngs , . . . .  , O, 7SG rp vi ves hopfl-, stimu latf's amhi ti on and deter­"Eda m . "  fnr rhppst' watprs, I m .,ol'tt'rs & 
'l�I'a(1t'rs Bis('uit Co . . , . . . . .  , . "  . . . . . . . . . .  " !l ,70:� m i n a t ion to Rll ccped and gives yon that self-

UEX�\'l\�tH' C .""R�bai�l� . . .  �'�\��(� '.' : . . �:l�' . .  ��'����
I
�� !l, 7!lS confi df'nce wh ich pnahlps YOH t o convince people 

HGO��t�
I
!U�:'

O
��l ���;.t �) . .  (:���\�I�'.': . "

f:)�' " .t.n.��I�:1 D. 7!l7 of y0 1 l 1' J'pa l worth. I t  givps YOll th p key to 

Ulm¥ 
.. 
t�l'i a�r�i��.nOl& C��I����:'

n
t�l: .�l�.a.�s: . �;
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.
i �): O. 7�O the i nnp J' SPCI'Pt s  of mind ('on trol . I t pnablps 

"Maltnpf·.,thw GUID ,"  fOi' ('hpwlng gum, ,J. � M��. h . . . . . . . . . . . . . . . . . . . . . . .  . 
uNflw ' I�l1gland 'Bt·patb.. Bns;\" Asthmn 

C m'p, " fot' II m t'd ichw, Nfl\\, I�ngland ARth -

!l, i8R yon to a hsolll tel�' con trol the though t s and ac-

tions of whomsoever you w i l l .  When you 

IDO Rpmpdy Co . . . . . . . . . . . . . . . . . . . . . .  , . .  9, 787 nndprstand t h i s  grand and myst01'ious srie-nee, 

uOlPE .B(J� ��::st��� . ��'������': '.' . . 
t.o.t' . .  �·�.i���·� tl, 7!lO yon ('an p l a n t  �l1gg'e-stion� i n  human m in d s  

URa �!I�to;e��!in�oftJ�: :' . .  ���· . .  ���p.a.l 
. . ��)��"�: 9, 791 w hich w i l l he- ca r ripd o n t  I n

. 
a d a y  or p ven 

A printpd cop;' ot tbp S
.
PPClfication and dl·ftw in� �o�n ia neryousnp ss a nd IHudn�ss 01' domest i c  I a year hpncp. Yon ("an ('ure yonrsp l f  of in-

o f  any patpnt i n  thp forpgoing l i st, or any patt'nt ' in print iSSllf'd since ]863, will bp fU l'nishf'd fl'om worry. tb i s  offirf' tor 1 0 cpnts, provid(>d ttt� namp and nnmh"r of tbe patent desired Rnd the da te h" Yon can instantan eously hypnotize peop le 

§ic�:�l: Add rp!o18 Munn & Co.,  361 Brondwny, New 
with a m(-Jre glance of the pyp, w ithout the i r  

Canadian patents m D y  n o w  bp ohtnin(ld h y  t h p  tn ­
ventors tOI' an,' of the inv('ntions namf"d In the tOl't'- knowledge, nnd powerfn lly influence t h e m  to do 

IF YOU  WANT �� luYi�e:.rw�ltf�e�\a��
t
::� 

your property quickly for Cash no matter where located. 
\Vrite to-day and Jearn how. It'RANK P. ( ·I.I!;VI!;LAND, 
Real Estal.e Expert, 1507 Adams Express Bldg., Cblca�o. 

" T H I S  B E ATS N E W J E RS E Y. " 

d�ra��erM���u:�� ����r���t: l���?t�l��'k�,f�y�li�': 
aud forms to PHILIP LA WRENCE, late A ss't, �ec. of State, 
Huron, S. Dak. or Room K. 20th floor, 220 R'way. N. Y. 

Mathematicians Wanted 
The profe.sion of ' actuarysb l p oll'ers a splendid field 

for t.hose possessing mathemati ca l H b ility . as positions 
command H,(MX) a year and over. Our course j� prepared 
by leao inJl actuaries and is under their supervision. 

A ddress 
HOME CORRESPONDENCE SCHOOL 

4 1 6 Walnut St. , Philadelphia, Pa. 

�d�':.�ss
l
l:l�nn ��r 

co��rWo� :�gad�':.'i,hPNe:Ri����8r. as )'on desh·p. You can devel op_. to a m a rvelous I degrl'l', any mnsical  or dramatic t a lent you 

NEW BOOKS, ETC. ma�' have : yon can increase yonI' sa l n ry ; you 

GIX SEX G .  By M. G. Kains. New York : 
can develop yonI' tell'pathic power ; yon can 

Orange Judd Company. 1902. 16mo. give th ri l l ing and fnnny hypnot i c  entertain­

Price 5 0  cents. ml'nts ; yon can win till' everlasting friendship 

INVENTIONS DEVELOPEDo l 
WALTER K. FREElIAN, M.E. 

Spp.cial machinery, electrical and chemical ap­
paratus made on abort notice. Good accommo­
dations for inventors. 403 E. 23d St., New York. 

Genseng is con sumed by the Chinese in 
enormous quantities. The United States has 
been one of the chief sources of supply. 
Within recen t years. however. our forests' 
supply of ginseng has been rapidly decreasing. 
As a resu l t  many attempts have been made 
to cultivate the plant.  The wri ter has pre­
pared what he considers a p ractical working 
manual of the methods . which have so far 
heen found most adequate for the growth of 
the plant. The informa t i on presented has 
been gath!'red from many trustworthy sonrces. 

of those yon desi re : yon can protect you rself 

a gainst thl' infl nence of others ; you can become 

a financ i a l  success nnd he recogn ized 

power in your communi ty. 

a s  a 

'l'he American College guarantees to teach 

you the secret of attaining a l l these things. 

It is the largest and most s.u ccessfn l school 

of Hypnotism in the world. It  is cha rtered by 

A re you interested in Patents, Model or ExperimentaJ 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 
will b e  sent t o  you o n  request. 

KNICKERBOC KEB MAClIINE Won KS, Inc., 
8.10·12 ..JoneM Stl'eet, New YOl'k. 

the S tate laws, and carries out every promise MACHINES I CE and Bottlers\ �!�\�rn�;,:,in*,H:'V.�.f.�" faithfully.  If you want a copy of i ts  free ll FG. CO., 899 Clinton Street .  Milwaukee Wis. 
LA LANGUE BLEtT.-Bolak. Langue In. 

book. just send your name and address. no 

ternationale Pratique .  Paris : Leon money, to the American Col lege of Sciences, MODe" L 1 0.  C ATA CO C U � S C R E �  
� U N I O N  M O O E l  WOR K S  6. c:. E. A R 5  @ 1 9 3  C L A R K  C H I C  G O .  BoBack. 1 902.  Pp. 89.  Dept. S H 1 4 ,  4 2 0  Walnut Street, PhlladelPhia' 1 

Pa. ,  and you w i l l  receive it by return mall.  MODELS cl E X PE R I M E N TA L W OR K .  
EARTHQrAKER. Their Origin and Phe- Inventions developed. SpeclaI Macbinery. 

nomena. By George Walter Hale. postpaid. E. V. BAlllARD. Fox Bldg .. Frankl in Square. New York. 

DEPART�IEXT OF THE I NTERIOR, UNITED 
STATEI' GEOLO(JJCAL SURVEY . Charles 
D .  Walcott, Director. Preliminary 
Report on the Ketchikan Mining Dis­
trict. Alaska. With an Introductory 
Sketch of the Geology of Southeast· 
ern Alaska. By Alfred Hulse Brooks. 
Government Printing OMce, Washing· 
ton. 1902. 

;��[ii���iitWi;�;$ 25!D 
It has slx .8-lncb lids : 15-1I,!1I0n re.ervolr : . larll(e w!'rmlng clo.et : oven 21 ins. deep. 17 ins. wide. 12 jDf�. hillb ; top cookmJl 8urface. aOx36 in[l.j hned t.brougheut with Asbestns : Duplex 
�����P�I����Y�r ����.tI���1:rs�eed In eve'16i�c-1� WW����(j. Write tor free 
WM. G. WILLARD, Dept. 1 1 2, . 6 1 9·2 1 N. 4th Street, St. louis. Mo. 

© 1903 SCIENTIFIC AMERICAN, INC.



2 18 Scientific American. 

Waltham Watches 
The name is a guarantee. 

liThe Perfeded American Watcli, "  an illustrateel booft 
of interesting information about <watclies, <wi[[ he sent 
free upon request. 

American Waltliam WaIcli Com�. 
Waltliam, Mass. 

J E S S O P  S T E E L  C f?  M F R �  OF C R UC IBLE  SHEET STE E L  WA S H I N G T O N .  P A . 

R.allroad Locomotives Stop 
every 125 miles for coal and every 90 miles for water, but the 1 !103 

Model �() Horse Power 

75he "Stanhope 
I I is a � h. p., SiGgle���������o: 

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick., in ... 
sures accuracy and relieves 
all mental and nervoUS strain, 
Why don't you get one 1 Winton Touring Car 

travels 1 1» miles with one filling of �a.<ioline and lubricating oil. 
With the imprm-ed cooling system the only loss of water is by 

natural e,'aporation. Write for catalogue. 

The Winton Motor Carriage Co. , C levelapd, Oh Io. 

/ 

WE ISSUE every once in a while, a letter, a , 
booklet, a folder or a catalogue, wher .. in is ! 

shown information relating to Automobile Tires. ! 
that may be of some value to you. I It costs the price of a postal card to have 

your name added to our mailing list. 

THE DIAMOND R UDDER 
Akron. Ohio. 

W H E E L  C H A I R S 
WE M A K E  O V E R  70 STYLE S 

:�� -:�:��\l�:��!fs� 8��e�ake 

Cataloaue u B" ill u8traus 
and describes (free ) .  

RecHning and Library Chairs, 
over 30 styles. 

Cataloglu "0" (free) .  
GEO. F .  S A RGENT CO., SOt Fourth Ave., New Y ork. 

A BOI Of Fifty Two-for-a-Quarter 

Havana Cigars ABSOLUTELY F R E E  
to 8 very' J tmited number ot smokers i n  every commun­
ity. We use this method t.o advertise o ur goods instead 
of taking 18r�e and expensive space in matl8zines. If 
you like a. good cigar don't delay but write at once for 
ful l particulars. 

Evans Cisar Co.. 9 Lexington St., Chicago 

weighing 900 
pounds and 1,000 
when loaded 
with water and 
gasoline. Two 
speeds forward 
and reverse. 
Motor easily 
accessio)e, �im­
pie in operation 
and economical. 

���f�iy ���-
structed and 
highly Hnished 

Writ. for Pamphlet, 
FELT .. TARRANT MF. CO. 

ea-58 ILL'NO'. ST •• CM.oaGO. 

Watchman's Register with Time Lock 
Sanfvrd's Improved Register t.  tb e best In t b e  world .  �:f0E'a�ln

N
a�Mrg�· ¥s a8��"::-i�na�, New York. 

Inventor, Proprietor and Sole Manufacturer. 

throughout. �'or illustrated booklet lind 
lars address 
THE GEORGE N. P IERCE CO., BUFFALO, N,' Y. 

-Don't 

� Light Electric Runabout 
MARK XXX VIII 

Fastest, handsomest and most convenient Electric Run­
about on t h e  market. Five speeds up to 16 miles per 
hour. U ndert'lolunfl battery and motor, leaving body 
space entire l y  free for lugllage. 

Oatalogue azustrating and dRscril>ing 
20 d>fferent Golumlria modRls will be 
sent on reque8t. 

Electric Vehicle Com.pany, 
Hartford, Conn. . 

NEW YORK Salesroom-la.. 136, 136 West 39th Street. 
BOSTON-43 Columbus Avenue. 
CHICAGO-1421 MichIgan Avenue. 

Experiment 
-----B U y-----

Ii�rt.· 11l1 · (}H-BESLYc.\(b 

F� IAM·P'("lIANGLrn�;Cd$QII . /�t'1' 'lit SIDES=lJ' s'A 

CHARTf� p��EG I NE Ii FISK TIRES 1 NEW ENGLAND USED �6R A:�y O;�RPOSE fISK RUBBER COMPANY, ChIcopee Palls, Mass. WATCHES . 15he 
Stalionaries. Portab les . Sawi ng Qutfits, 

H3�S���G;s�?:�:,sG:s�'br.�m��e. � PALATABLE PADISHAH 
Send !or lllustratpd Oatalouue and Te .• 1JI. -

monia/s, and stat;> Your Power Needs. WATER.STILL Tbe best low priced watcb III tbe worl d. 
Sold in every country on tbe globe for 

C H ARTER GAS ENG I NE  CO . . Box 14'8. STERLING. ILL tbe one price or Its equivalent . . . . .  

Magnolia Metal Co. 's Sto(k lOb r�!�����iO�k /0 $ f OO A  S H A R E  
A limited amount oft'ered for public subscription. 

Dividends paid semi·annuallv-April lot and October lot. 
M8jlnol!a Metal is famous the world over and we have 

offices and factories in principal citles. 

th�\i:'���D��s�i�h=e
b!.r���n� 

~ 
BanI< of New Y ork City, or Federal 
National Bank of Plttsburl{, Pa. 

an'r.!I::;g�� ��'d c�r"or:;!����count- . 

MAGNOLIA METAL CO., c· ... 
& 1 1 .& 1 3  W:cI3YhoS;�,"New York. .. •• � 

.". RIVff:fHE I. �l\ j No up"to-date manufactnrer can ... � alford to do without IL .  

HIGHEST AWARD w��::J'f�i"�::'1I�'i.� 
Faneuil Watch Tool Company , 

8RIGH/ON, BOSTON, MASS., U. S. A. 

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for our illustrated catalogue (fr�) which describes our goods truthfully, 
explains .our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices • 

THE COLUMBUS CARRIAGE . HARNESS COMPANY. 
Factory and General Office, Co lumbus, O. ,western Office " DistrIbuting House, SI. Louis, Mo. 

W rite to 'nearest omce. 

MARCH 2 1 ,  1903. 

C O LD ' G A LVA N I Z I N G .  
A M E. R I C A N  PROCE S S .  N O  R O YA LT I E S  

SAMPLES A N D  I NFORMATION O N  APPL ICAT I O N  
N I C K E L 

.ND 

Electro· Plating 
ApparatDI Iud la\erial. 

THE 

Hanson & Van Winkle 
co . •  

Newal'k. N .  J. 
136 Liberty St.,  N. Y. 

30 & 32 S. Canal St. 
ChIC8jlo. 

It won't cost 
you a 

cent to test 
"Royal Worcester" 
Belting. 
We will send sample belt for testing on 
your own machinery, absolutely free 

of cost to you. Puts you un der no obli ­

gation whatever t o  b u y  unless you 

decide for yourself that it is the best 

and most economical belt for you to 

use. 

REMEMBER : Royal Worcester Belts-choicest se­
lection of hides tanned old-fashioned, pure oak 
process, cut not over 18 inches front center, nor 
more than 54 inches long. Guaranteed not to 
stretch, sag, or give trouble. 

GRATON &. KNIGHT MFG. CO. 

If 70U want mOlt for 
70ur mone)' insist on 

P R E S I D E N T  
being ltamped in the 
buckle when 70U bU7 

SUSPEND ERS 
Firt,r cents and a dollar, 

Ask at favorite shop. 
or post prepaid !rom c. A. Ed.anon Mf •• CO., 

.0�e::62ce*ts 'i�:��::'e�aa. 

8 II. P. PRICE t91>0 
A ll speeds to 30 mileR per hour. Will climb any ."."de. 

WrIte for <1e�crtptlve Qatalogues . .  
W ALTHAl,. illFG, CO" _ Waltham, ilfass. 

WARWI C K  M OTOR 
CYC LE 

SPEED, 4 15  MILES PER HOUR. 
Tbe best Hili Climber made. 

Write for catalogue wblcb lOves particulars of Motor 
Cycles lind Automobiles. 

Warwick Cycle " AutomObi le Co.. Springfield. Mass. 

S I All vlirletles at lowest prices. Best Railroad 
Track and Wagon or Stock Scale. made. CO OS Also 1000 useful artiCles. Including Sate., 
Sewing Machines, Bicycle�t Too's. etc. Save 

Money. Lists Free. CHICAGO SeAL E CO .. Chicago. n 

'rhey can he Instantly attacbed or de-

��r1J.:e �'��hJ'�:.er come loose-have a 

IIJu8trstetl catnlollUe on request. 

!'ample pair of Cuff Holders 
sent by mail on recei pt of �OC. 

A M E RICAN R I N G  CO., Box 8. Waterbury, 
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