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THAT RAMAPO SCHEME AGAIN. 

The famou�, or ra ther infamous, Ramapo scheme, by 

which a private corporation sought, during the Van 

,Vyck regime, to control the sou rces of New York city's 

future wate r supply, was only defeated after most earn­

('st efforts on the part of the Merchants' Association of 

t his city, back8d by the better and more enlightenefl 

(lement among the citizens. The scheme originated 

during the last Tam many administration, and received 

tl1e most en ergetic indorsem ent of a large portion of the 

municipal ad minist ration of that time. After the Ram­

apo com pany had bought up all the sources of water 

supply that were contemplated in the schem e, and the 

options on the same were safely stowed away, the d e­

tails of the plan were mad e public, anfl an effort was 

made to secure l egisl ative sanction. Had t he matter 

gone through, this great and growing city would have 

beer: subject to one of the most daring monopolies of a 
public necessity on record, while the sponsors of the 

seheme would have reaped enormous personal profit>'. 

Happily, the determined stand which was tal,en against 

the measure proved succf'sst'ul , and the bill authorizing 

the scheme was defeated .  At the s a m e  time, proper 

steps, in the way of arpointin.g an expert en gineering 

commLsion, were promptly taken , and after a most ex­

haustive invest igation. a comprehensive report was pre­

sented , and a seheme of future water s u p p l y ,  hased nut 

upon considerat ions of the gain of private individuals, 

but upon the highest regard for the necessities and 

fnture weHare of the eity, was drawn up. 

With the change of administration the Ramapo com­

pany saw an opport unity to set their machinery once 

more in motion with snm e  consid erahle hope of success, 

and the evidence of this is seen in the recent ap point· 

men as Chief Engineer of the Water S upply Depart· 

ment of a man who was strongly in favor of the Ram­

apo scheme at the time of its first agitation. The new 

appo intee, ignoring absolutely the careful report mad') 

by the expert commission ahove referred to, now an­

nounces tha t  he ha� a ninety mil l ion dollar proposal 

for providing New York city with an adequate water 

sllpply-a proposal, by the way, which is virtually a 
rehabilitation of the Ramapo plans. Obviously, the 

better element in New York city must be prepared to 

fight the old battle over again. The task is, no doubt, 

distastefu! and wearisome ; but it is a puhlic d uty 

which is u rgent upon everyone that has the best in· 

terests of the city at heart. 

• • • 
THE LAUNCHING WEIGHT OF THE "CONNECTICUT." 

Consid ering the general excellence of the accounts 

given in the dail y press of the l aunching of the "Con­

necticut," it is surp rising that, one and all, they sho u l d  

have fallen into the error o f  speaking of the battleship 

as weighing, when she made her initial plunge into the 

water, some 1 6,500 tons, whereas, as a matter of fae!, she 

did not weigh within 9,500 tons of that amount. Her act­

ual launching weight was only 6,999  tons. The oft·quoted 

16,5 00 tons is the displacement, or actual weight, of the 

ship in her completed condition, with ammunition and 

all kinds of stores aboard, and 900 tons of coal in her 

bunkers. So that in point of weight, the "Connecti­

cut" that swept down the ways on the 29th of Septem­

ber was a very different "Connecticut" from the one 

that some eighteen months from now will hoist her flag, 

com p l etely equipped and ready to take her place, if 

need be, in line of battle. Out of the water and on the 

ways the battleship looked larger than she ever will 

again ; for the spectator viewed the whole mass of the 

H'ssel from keel to superstructure deck. The 26 feet 

of hull that from now on will be submerged beneath 

the water was visible, and helped to give that predomi· 

nant impression of bulk and weight, which was so 

much the object of remark among the thousands who 

witnessed the launching, The "Connecticut," however, 

was not bv any m eans so heavy as she looked, being in 

fact hut the m ere shel l of the ship. including the doubl!' 

hot tom. thf> framing, tbp �I{i", pl!)ting, and t.he various 
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steel decl's. From now on as fihe HitS in the water she 

will take on weight vpry rapidl y, that is, provided the 

armor-plate makers dea l  fairly by the ship, an d 'make 

no discrimination in d elivery of armor pl ate in favor 

of t.he contract-huilt sister vessel at Newport News. 

'We speak advise dly here; fo r shipments of armor are 

finding their way to the southern shipyarr! wit h  mudl 

greater al acrity than they are to the yard where the 

government-built ship is in ham!. By the time that tlw 
armor plating has been put in place along the water­

line, and over the central broadsifle batte ries, upon the 

tu rrets, casemates, and on the conning towers, some 

4,000 tons of weight will have been added , bringing the 

total displacement of the ship u p  to about 1 1,000 tons. 

The other 5,500 t ons will he mad e up of the large hat­

tery of hoil ers,  the two main twin-screw engines, the 

variou s  auxilia ry engines, the tho usand-and-one fur­

nishings and fittings that enter into a sh ip of th is size 

and importance, and finall y  the enormous amount of 

coal and stores that must be carried. 

Long before the date of launching the "Connecticut," 

the naval constructors had made an accu rate estimate 

of the rate at which she would gather headway in slid­

ing down the ways, the speed at which she wou l d  enter 

the water, and t he distance to which she wo u l d  t ravel 

by her own momentum after she was fairly afloat. TI18 
acceleration was very rapid , m uch more so than t1l8 

layman who witnessed the launch would suppose. for 
the great bulk of the vesl'el made her appear to be mov­

ing more slow l y  than she actual l y  was. As a matt rr 

of fact, the velocity rose to aho ut 15 Imots an hou r, or 

within 3 knots of the highest speed which the vessel 

is designed to make under fu l l  horse-power. 

------------" --- -----

THE MENACE OF THE PULLMAN CAR. 

The frightfu l  epidemic of railroad disasters which is 

upon us just now, has brought the question to the E di, 

tor's d esk as to what, in the wrecked train itself, is the 

most fruitful cause of fatalities . After several years' 

careful stu d y  of this question, we do not hesitate 

to say that in head-on col l isions,  whe re the wrecked 

train is mafle up of l i ght day coaches and massive Pull­

man ears, it is the Pullmans that are chiefly responsible 

for the maiming and killing. In saying this , we are 

not forgett'ul that a few months ago we com mented 

edito ria l l y  on the faet that the Pull man Com pany have 

been abl e  to hoast of an ext raordinarily smal l list of 

fatalities to Pu l l man passengers, d u ring a pe riod that 

had been more than usual l y  fruitful in rail road disas­

tel 's; for it is the very e l ement of weight and stren gth 

in the Pul lman cars that rende rs them at once a p ro­

tection to those who travel in them and a menace to 

those who do not, but take passage in the more lightly­

constructed day coaches that are so frequ entl y  inter­

]losed between the engine and the P u l l man cars. This 

rem arl" it m u st he understoo d, applies only to the case 

or head-on collisions. In the case 01' rear collisions, 

the Pu l l man cars are just as much a protection to th e 

day coaches as they are a m enace in head-on col lisions; 

for in rear coli isions the inertia of the Pullmans serves 

to absorb a large amount of the energy of the col l iding 

t rain, al thou gh their enormous stiffness makes it cer­
tain that the residu e  of the striking energy will  be 

transmitted in f u l l  to the day coaches ahead . The 

t I'uth of these remarl,s was amrly verified in the d e­

,'criptions of the recent horrible accid ent on the So uth­

ern Rail road, where practical l y  all the fatalities oc­

curred in a train that was made u p  01' day coaches an d 

Pullmans, the Pullmans expendin g their energy in 

crumpling u p  the day coaches ahead of the m ,  with a re­

wlting loss of life that mad� this accident one of the 

most fatal on record. The experience on the Southern 

Railroad teaches nothing new. In fact, in reading the 

descriptions of any of the recent accid ents, one is struck 

with the fact of their similarity in respect to the behav­

ior of the Pullman car. The press dispatches almost in­

variably contain the c ustomary note to the effect that 

the Pullman cars did not leave the tracl" and that al­

though they were badly shaken up, the passengers re­

ceived no seriou s  injury. The only exception to this 

was the accident in which the Pullman cars broke 

away from the rest of the train, jumped the tracks, 

and swung over onto the o pposite tracks a few mo· 

m ent s before the passing of an overd ue freight t rain, 

which struck the Pu l l man cars and wrecked them. 

The question arises as to what is the proper way to 

even up the chances of safety for the railroad traveler, 

rendering day-coach travel less dangerous without sac­

rifiCing the security of the P u l lman passenger. In an­

swering this question, it. must first be ad mitted that 

the Pullman car is unreasonably heavy. By the judi­

cious u se of steel construction, equal strength could be 

obtained with a considerablp reduction of weight. On 

the other hand, the admirable steel day coaches ,  which 

have been built for the Illinois Cent ral Railroad, prove 

that the strength of the passenger car can be greatly 

increased without ad ding inaterially to its w eight. Ob· 

viously, the wisest course to adopt-we do not say the 

most humane. for considerations of humanity seem to 

have but little place in d etermining the problems of 

railroad travel-would. be to build a.U pa,f'l�"lllrer e<)lIil" 
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ment f'ntirely of steel. \Ye would thpn have ('ol lisioa· 
Ilrouf train s; and al though the shoek of coll ision would 
!-ilill be preS('nl, the (1i:;astrollS tel es('oping with its at­
\('nliant horrors w o uld be a thi ng of the past, and the 
Pullman passenger would no longer obtain his greater 
8Pcu rity at the peril of the other passengers on thl' 
train. 

. 

We tal,e this opportunity to reply to the question 

that has frequently been asked by correspondents, 

alo; to v'hat is the safest part of the train for a 

rassengel'. In answer we have to say that for any kind 

or co l l ision or derailment, the Pu llman passenger is 

least expose(l to inj u ry ; but in t rains made up of homo· 

geneolls (lay ('oadles, such as are in use in suburban 

service, in a hearl-on c o l l ision, j he last car is, of course, 

the least expose(l to inju ry,  and in rear collisions the 

first car. A considerat ion of the average accidents 

of railroad travel, therefore, will s uggest that the pas­

senger who is anxious for the safety of his persOll 

wil l  run t h e  least risk of injury if he seats himself 

a little fo rwa rd of the center of the train. 

-"---------.� ------
CURIOUS FOODS. 

Among civil iz<,r1 nat i ons the variety of tastes at· 

L'acts b u t  lit tle at tenl ion. The vegetarians and the 

meat eaters ea(,h have their fo l l owers, and a recent 

school advocat<'s l eF,s food and fewer m eals,  while there 

are countl ess fads 1'01' lhe d e l ectation of the hungry. 

That civilizer! man has missed some of the most 

toothso me dainties gOes without saying, and it is evi· 

d ent that prejudice enters very largely into this. Thus, 

in Cal it'ornia. the hest fish it is said is the sculpin, but 

in the East this fish goes begging on account of its 

disagreeable apvearance. In Arizona Indian child!'en 

may be seen catching ants and eating them ; and in 

Mexico the honey ant is eagerly sought after by the 

natives, who eat the well-rounded, currant-like abdo­

men. In So u th Ame rica the large lizard, the iguana, 

is a delicacy. not to speak of the l a rger snakes which 

in taste are like chicken, The ordinary rattle-imake, 

it is said, is very good eating if one can overcome the 

inborn prejudic e. 

Americans are inclinelj to regard the Chinese a s  a 

race of rat eaters and denounce the animal as unclean, 

at the same t i m e  consu ming tons yearly of the most 

loathsome of al l animab-Ihe hog. The rat is careful 

of its t oilet ,  cleaning i t self constantly; but the hog is 

1h<, o n l y  animal of so-eal l ed intelligence that revels 

in filth anfl prefers it to r:1eanliness. The common 

810ml" owing to its peculiar and offensive glands, will 

never he pop u l ar as food , yet its flesh is not only good, 

hut del if'ious, accordin g to va rious connoisseurs who 

have eaten it. 

That inseets (10 not enter more into the food supplies 

of nations is (lu e  to prejudiee. Grasshoppers are eaten 

by some Western tribes, Gro und up, they make 

a meal t h at is sahl to he hoth nOUl ishing and agree­

ahl e. :Many a while man has pressed through a coun­

try, lJel i eving himsel f nearl y sta rving as large game 

was not to 1)(' had , when wo rms an(1 various insects 

were at hand . During the flight of locusts Indians 

sometime;.; collect them in bags, wash them, and cook 

them for a meal . 

The n.o>;t singular food ,  in al l p robability, is the 

Iarv<e of a f ly,  common in certain portions of Cali­

fornia and known as Ephyrlra. This insect is found 

in 811('h vast quantities in Lal,e Mono, California. that 

it is washed upon the shores in vast wi�dfoOWS and can 

be col lected by hushe l s .  The water of Mono is very 

singular,  seem ingl y  very heavy and s mooth like oil ; 

so m uch so that it resists ordinary wind and refuses 

to become ruffled. 'When the larvlE begin to appear, 

the Indians gather from far and near and scrape them 

up, place the worm-l ike creatu res on c l oths and racks 

in the sun and d ry them, when they are beaten up and 

husked, looldng then like rice. The Indians call the 

food lwo-chah-bee, and many hushe l s  are co l l ected at 

this time ; that l arvlB is nutritio us is shown by the 

condition of t h(' Indians, who soon grow fat on the 

rich diet. Many birds are attracted by the larvlB and 

gorge themselves with the singular food. 

On Lake Texcoco in Mexico a curious fly is found 

which also is eaten by the natives and known as 

rthuatl; the eggs of the insect, which are deposited on 

sedges, are also collected and eaten for food.  On 

Lake Chalco a certain sedge is c ultivated on which the 

eggs of a species of fly are deposited. Bundles are 

made of these and placed in Lake Texcoco for the 

purpose, and, when covered, the sedge is beaten over 

pieces of c loth and the eggs secured. These are col· 

lected and ground into a meal, also called ahuatl, and 

are in great demand on fast days when fish is re­

quired, the insect s or eggs not being considered flesh 

as they come from the water. The food is made into 

small cakes and tastes not unlike caviare. Not only 

the eggs. but the larvlB, themselves a disagreeable­

looking worm, are used as food under the name of 

puxi. 

The civilized man perhaps tu rns from such food with 

disgust, but it is well to remember that epicures in 

manv �('Jl1J1t�ief\" I!,nrl e"r".�i!!,llv jn F.nl!ll1nd And A mp� 
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ica, are particularly fond of cheese when mhabited by 

the larva! of a very common fly. In the United States 

the large octopus o r  squid , common on the Pacific 

coast, offends the American palate, but the Italian, 

Frenchman or Portuguese eats it with avidity and 

considers it a d elicacy. The meat is clear and white 

like chicken and has the flavor of crall. 

The question of national tastes is an inte resting one, 

and the contrast between those of China and America 

is remarkable. 'fhe objects dbplayed in the Chinese 

quarter as dainties are often repugnant to Americans. 

We find the Chinaman selling eggs of unknown age ,  

especially ducks' egggs containing ducklings ready t o  

be hatched .  Shark fins-a tough , d isagreeable food­

are in d emand , while deer horns in the velvet and 

lizards of various kinds are eaten. The nest of the 

swallow, with its embedded secretion of the mouth 

glands of the bird , i s  nearly worth its weight in gold. 

Trepang, the tough , impossible h olothurian, is eaten, 

and its collection i s  an i mportant industry along the 

Malay coast, valued at at least $100,000 per annum. 

In France the sea anemone i s  used as food ; stuffed 

l ike peppers and boiled it calls to mind crab o r  cray­

fish. The echini of various species is also use d ,  

cooked in t h e  shell, like a n  egg, and eaten w ith a 

spoon. In nearly all the old countries of Europe of 

the type of Spain and Italy, the poor are so poor that 

everyth ing in the nature of food is ut ilized. Absolutely 

noth ing is wasted and meat i s  rare. The writer recalls 

the surprise of an Italian fisherman who landed in 

California after a trip around the Horn, and was 

amazed ,  not at the country, but with the abundance 

of food. He found his count rymen eating meat twice, 

perhaps three times a day, when he rarely had it once 

a month. He saw hund reds of pounds of fish wasted, 

and discarded merely because the people did not care 

for it, when in Italy even the h eads wou l d  be boilerl 

and eaten. He saw big t unnies towed o u t  to sea and 

thrown away because they were tough, when in h is 

own land every scrap of this fish was save d .  America 

was indeed the land of plenty to the poor of other 

nations. 

Certain Ind ians consider earth worms a dainty. They 

are dried and rolled togeth er into a peculiar flou r.  In 

Bahama and some of the Florida I{eys the conch is 

eaten-by far the toughest food known ; more like 

India rubber than anything else, having to be beaten 

and pounded before it can be masticated o r  even 

cooked. 

• Ie • •  

ODDITIES IN SELF-DEFENSE. 

BY ERNEST IXGER80LL. 

A certain page of my notebook contains a lot of in­

teresting memoranda on the way in which certain small 

and feeble creatures are guarded against their enemies, 

or guard themselves,  by wearing overcoats of spiny, 

fuzzy, or rather d isagreeable textures, or by having the 

power to throw out from the skin, o r  from a special 

reservo ir,  some offensive moisture o r  odor. 

Thus extraord inary miniatures of the skunk are 

f0lmd in the small, brilliantly-colored ground beetles 

called by the French bombardiers. A typical species,  

common in LouiSiana, when pursued by its special ene· 

my, the fierce Calosoma, a much larger beetle, seems at 

first to have no chance for escape ; but sudd enly a pop­

ping explosion is heard,  and a blu e  smoke, attended 

by a ranci d  sm ell, is seen to proceed from the h inder 

extremity of the bod y ,  wh ich i m mediately stops th e 

progress of its assailant. Should the calosoma recover 

from this and renew the pursuit, a second volley again 

arrests i ts course. The bombardier can fire its artil­

lery twenty times, if necessary, and so protect its re­

treat, and in most cases make sure of an escape. 

Not far removed from this, in classification, is the 

sf'Orpion-fly (Panorpa), which, in spite of the formida­

hie-looking forceps at the tip of the abdomen, would be 

quite harmless were it not that it carries a long gun­

the Kentucky rifle of the insect hosts. When it is dis­

turbed , this pretty fly darts out a slender tube, takes 

aim at the d i sturber, and lets fly a d rop of yellow, 

malodorous flui d ,  wh ich will send most, if not all, of 

its enemies to the right-about. Many true bugs, espe­

cially those of the aquatic group Heteroptera, emit an 

annoying spray, as also does the larva of the saw-fly. 

The vile odor of the cockroach and one or two other 

household pests are other too fam iliar examples of a 

long list of bugs provided with this disgusting property 

as a means of protection against th eir natural enemies,  

that i s ,  enemies other than man ; for here,  as so often 

elsewhere in nature, provisions and habits and instincts, 

highly serviceable in all othe r  relations, may be a 
source of danger and harm to an animal when it comes 

in contact w ith mankind. The brutes, large and small, 

are d isposed to avoid bad-smelling bugs , but man often 

seeks them on purpose to put an end to the nuisance by 

killing its source. This i s  very d ifferent from the acci­

dental death which many such an insect has suffered 

in spite of its protection, under the tread, or in the 

careless, browsing jaws, of some creature perhaps a 
thousand times as large as itself, for it is a direct turn­
ing against it of its own trusted method of defense. 

Scientific ADlerican. 
Many inseels smell dpei<iPflly of ('erlain herbs, and 

sometimes this iH pleasant to 0111' nostrils, though evi­

d ently diHagreeable to olherH, jllst as mosquitoes dis­

agree with IlH in respeet to the aroma tie pennyroyal. 

Insect odors are th e prolluet of essent ial oil:;; and the 

secretion exucleH so plentifully fro m  the joints in the 

family of oil-beetles, al)(1 is so ('orrosiY(�, t hat it can be 

used in medicine as a SUbstit ute for the evil·sm elling 

eantharidefl in making blistering preparations. Is it not 

fai r to suppose that when an animal detects the odor 

of these eorrosive inseets. it avoids them for fear of 

their bu rning tast e and that thus many oil-beetles are 

sayed from an accidental as well as from intentional 

destruction? And as a further meaHu re of safety, most 

of them are conspicuously colore d ,  as though for the 

express purpose of advertising their harmfulness, just 

as we h oist a red or yellow flag over the door of a 
house where there is contagious d i sease. 

This endowm ent ifl wid ely distributed and powerful 

among insects. The ladybird,  for instance, has been 

recommended for the toothache, hecause i ts secretion 

furni shes a powerful counter-irritant ; and in colonial 

times in New Orleans, says Von Reizenstein, the d is­

gusting darkling beetl e  (Blaps) was in vogue as "an 

o l d  woman's remedy" for ch ronic ulcers, when appli ed 

with cypress oil . 

Here, as elsewhere, the ldnd of foes against which 

inflects guard themselves must be considered, and , as 

has heen said, man must b e  left out of aC'C'ount. The 

principal enemies of msef'ts are other insectR, birds, 

and some small mammals. A whole order of mammals, 

the Insectivores, subsiRts altogether upon them, and 

these seem i rresistible; but the higher mammals wil l 

often refuse certain kinds. On the oth er hand, dogs 

seem furio u s  to put to death certain evil-smelling ones, 

as cockroaches,  without wanting to eat them , so here 

the odor defensive against m ost foes excites the de­

structive enmity of a few highly powerful ones. 

Turning to the other extreme, the various fuzzy or 

malo dorous eXUdations of caterpillars and other larva! 

are often meant to repel parasites, such as ichneumons, 

etc.-a matter of the highest importanC'e in inflect l ife . 

Birds destroy a vast number of inseC'ts, but it is 

unquestionable that large nu mbers are quite uneatable 

by birds,  and safe from them, though highly colored 

and slow of flight ,  becauRe of the nauseous odors or 

fluids that impregnate their bodies. The very common 

frittilaries are good examples among conspicuous but­

terflies ; and more than a tho usand species of thre� 

tropical families, Heliconids, Danaids, and AcrlEids, are 

thus protecte d ,  as also are mi llipeds all(� many other 

forms. 

Speaking of this matte r, Alfred Russel l  Wallace says 

that spec im ens of h eJiconid butterflies captured in 

South America by h i m self and Mr. Bates were less sub­

ject to vermin than th ose of other families, and were 

not attacked by insect-eating birrls or dragon-flies. Al­

though they swarmed in the forests, flying slowl y and 

gau dily, the birds passed them in a chase after far 

swi fter insects. 

Thomas Belt's tame monkey in Nicaragua, which 

would greedily munch up other butterflies, wou l d  not 

eat helicon ids. Similar testimony comes from India ; 

and a series of experiments in an aviary, and with 

frogs and lizards, showed a numerous list of caterpil­

lars that none of these ani mals would devou r, spitting 

�em out with every sign of disgust and of smarting 

when one was forced into the mouth. 

An important reason why certain noxious "worms" 

( foliage-eating larVa! of m oths) are so difficult to sub­

due is that most of them are covered with bristly hairs, 

and are not liked by most bi rds, apparently on that 

aC'count. It is true that the list of birds which will eat 

the hairy caterpillars of the tent-worm, the gypsy­

moth , and other like peflts, has been increase d by closer 

observation of late ( though some will eat nothing but 

the soft inner parts), yet as a r ule birds avoid these for 

the smooth sorts, that have no hairs to prick their 

throats and i r ritate thei r  d igestive o rgans. The spiny 

protection €njoyed by many fishes and shellfish gives 

material for anothe r  essay. 

Nearly unde r  this h ead comes the exudation of slime 

with which some of the lower animals cover themselves. 

Snails appear to have no other means of repelling an 

enemy that may catch them out of hiding, and the 

naked slugs in particular exude a white mucus over 

their whole skin, the viscid consistency of which, cling­

ing to a bird's beak or a hairy animal 's lips, woul d  

seem to be disagreeable enough, apart from any bad 

taste, to mal,e everything leave the creature alone ; as 

a matter of fact, slugs are eaten mainly by carnivorous 

members of th eir own race, and by some reptiles. They 

are safe, as a rule, from bil'cls and mammals. 

A gigantic galley-worm, o r  myr iapod of the tropics 

(Peripatus), offers a remarkable example of this repul­

sive armament; for when annoyed it ejects from gland 

openings near the mouth quantities of a sticky, tena­

cious fluid that forms into a network of th read s about 

Its head. An animal whose feathers or whiskers had 

once become entangled by this natural bi rd-lime would 

be very careful to avoid a second experience. That it 

takes a very small amount of such experience to teach 
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young alllmais t. reeo�nize and Jpt alone things they 

have found distasteful, is known to (,veryhod y  who h as 

watched young chicks or d ucklings in a farmyard; 

the eareful studies of Prof. Ll oyd Morgan in this direc­

tion, as given in his valuable book, "Habit and In­

stinct," are well worth reading. 

The sam e sort of d efense is secured in vario us in­

f'ects, especially in the Hemipte ra, an order of true 

hugs, by the secretion of a cottony or scaly covering, 

as in the case of the bark lice and related forms ;;0 
troublesome to fruit growers ; and still others, as thp 

frog hoppers, or froth flies, C'onceal their sap-sucking 

larvlE in the grass, or upon a leaf, beneath a frothy ex­

u d ation, cal l e d  by the country people "cuckoo spit" o r  

"frog spittle." The pear and vine "sl ugs" are ad dition­

al instances. These coverings not only hit:!' and d is­

guise the insects, but make them distasteful to many 

insectivorous animals. 

One might carry this review very wid ely throuF,h 
the animal kingdo m ,  but eno ugh has been said to give 

a hint of the i mportance this sort of self-defense has 

among otherwise feeble folk. 

------..-.--------
AUTOMOBILE NOTES. 

The r ecent automobile events of t h e  Brescia CirC'uit, 

which were among the most successful ever held in 

Hal y ,  have resulted in the founding of a new challengp 

cup by the Chevalier Flo rio, a well-lmown millionaire 

of that country and an ardent chauffeur. After h aving 

engaged two Panhard and two Mercedes cars in the 

B rescia Ci�cuit, he now offers for next year's events a 
cup having the value of $20,000.  It is to be competed 

for over the same c ircuit as befo re. This offer. as 

might be expected, has made quite a sensation in 

automobile circles ; it will also give an ad ded impulse 

to the quest ion of races in Italy, where the movement 

has already taken a good start. Chevalier Florio has 

also offered the sum of $1,000 for the construction of 

a special automobile track in the Montechiari region. 

This route Will be fou r  kilometers (2.4  miles) long 

in a straight line and is to be "westrumited" through­

out. It is intended exclusively for the kilometer and 

mile tests with high-speed racing cars. 

The annual hil l -Climbing contest up Mo unt Ventoux, 

ill France, which took place recently, resulted in some 

extraordinary performances. The conrse is 21.6 ldlo­

meters ( 1 3 . 4  miles) in length, and the total vertical 

rise is within 39 feet of one mile, or 5,241 feet. Rou­

gier, on a 45-horse-power Gordon-Bennett Turcat-Mery 

racer,  covered this distance in 21 minutes, 12 2-5 sec­

onds, which broke the record, pr eviousl y made by 

himself, by 3 minutes, 37 3-5 secondR. His average 

speed was abo u t  40 miles an hour, which means that 

his machine rose vertically 4. 1 1  feet every second ,  o r  

247 feet a minute, which i s  somewhat more than half 

the speed of the fastest passenger e l evato rs. The aver­

age gradient of the Mount Ventoux C'ou rse is eight pe r  

cent, which i s  considerably less than that of Mount 

Washington in this country, where, it will be recalled ,  

Mr. Harry Harkness made last July o n  a 60-horse­

power Mercedes, the remarkable time of 24 minutes 
37 3-5 seconds on the 7%-mile road leading to the sum­

mit through a vertical rise of 4 , 600 feet. The Stanley 

steam car also made a record of 28 m inutes, 1 9 3-5 sec­

ond s in th e Mount Washington climb. In that at 

Mount Ventoux this year, two Darracq machines gained 

second and third places in 21: 41 and 22 : 26 respectively, 

while a Hotchkiss car came in fourth in 2 2 :  49 4-5. The 

second Darracq car broke the previous record for light­

weight cars by 2 minutes, 59 seconds, while a Darracq 

voiturette broke the existing record for cars of its 

class by 14 minutes, 10 2-5 seC'onds,  reducing it to 
29: 25. A Griffon motorcycle covered the distance in 

32 minutes , 20 seconds. 

Probably the mOEt sci entific long-distance te�t of 
an automobile that has ever been made was that of 

a Packard touring car on the Grosse Point mile race 

track at Detroit, when the machine was d riven around 

the oval 1 ,000 times withou t  stopping the motor, in 

29 hours, 53 minutes,  and 37 3-5 seconds, or at an aver­

age speed of 33% miles an h o u r  inclusive of stops for 

replenishment of fuel, lighting of lamps, and changing 

of tires. Exclusive of these stops, the speed figures 

out over 35 miles an hour. The great uniformity of 

running is shown by the fact that out of 35 consecu­

tiYe m iles run at an average time of 1: 4 6 ,  the time of 

but fou r  of these miles was as mu('h as 1 second away 

from the average. This certainly is as fine a showing 

as any fore ign. car could make. That the present 

model Packard car performs equally well upon the 

road has lately been demonstrated by some San Fran­

cisco men, who d rove such a machine from that c ity to 

Los Angeles in 53 h o u rs and 40 m inutes, cross ing the 

coast range of mountains five times and fording many 

rivers, without the use of a single spare part,  and with 

the renewal of but two inner t ubes of th e i r  tires.  No 

mechanic was taken along o r  found necessary; and. 

although one of the inner hub brakes gave out. thlls 

makIng it necessary to use the motor as a bralH> in 

descending the steep grades , the great strain thUR put 

upon it and the transmission did not damage either. 



244 
mE CAMERA BOOK. 

BY EM1LK GUARINI. 
The "Photographic Book," invented by M. Leon 

Block, of Paris, is one of those apparatus in which 

nn endeavor is made, through a deseripUve form, to 

(�onceal the natu,e 

thereof from t h e  

sharpest e y e  s-a 

til ing that is oftel l 

n f'cessary if it be de­

sire(1 to take a snap 

shot of someone. All 

amateur photograph­

ers, no matter how 

little artistic s ense 

they may have, have 

been annoyed and 

shocl,erl at the pos e 

of t he soldier at pre­

sent-arms, and bar­

fle:! by the posi tion 

that is immediately 

assumed by a p2rson 

when he sees a cam­

era leveled at him. 

The new apparatus 

is d esigned to pre-

vent such dra whacks 

THE CAMERA-BOOK CLOSED. 

and to permit of photographing a person secretly 

while off h i s  guard, The victim may consid er the 

process presu mptuous and not very delicate, but in 

pbotography no attention is paid to trifles like that. 

The photographic book, even when it is ready for 

operation, preserves the aspect of an ordinary pocket 

diet ionary. The operator opens it at the first page, 

and while apparently reading, has really under his 

eyes the ground glass of the finder, and, at the side, a 
water-level to show whether or not the 

Scientific American 
ly cheap, the actual process of emuossin� taking oIlly 
the few seconds' time during which the hydraulic pres­

sure is acting upon the 'm etaL 

While the machine itself will be of interest, it can 

never be regarded w ith any very kindly feeling by the 

THE CAMERA-BOOK OPEN. 

tru e l o vers of art, for the produ et ,  whieh is lmown as 

the Orivit ware. of which a splendid collection is 

shown in the German section of the Vari e d  Industries 

Building. IS machine-mad e pure and simple, an(1 is 

u t terl y devoid of those marks of handicraft which are 

the chief glory of hand-made silverware. Embossed 

silverware, as most of our readers wil l Imow. is pro­

duced by hammerinr2: ont the pattern. strolie hy strol,e, 

with much care ancl labor, the silver metal being laid 
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tiVOli some soft and more or less yielding suustance, 

that allows the stroke of the ham m er to produce the 

desired impression, 

In the present case, the vase or bowl is rolled om 

approximately into its ''inal form, and is then placed 

wi thin a h oI l o w  

PHOTOGRAPHING WITH THE 
CAMERA-BOOK. 

steel die forme(1 in 

f 0 U I' 
which 

has 

sections, in 
the pattern 

been cut by 

hand, the ou tsid e of 

the sil vel' cu p or vase 

lying in snug contact 

with the inside of 

the sectional hard­

steel mold. Inside 

the silver form is in­

serted a ruuber cup. 

and to the inside of 

the cup is attached 

the hose of an ai r 

pump, the end of the 

hose being screwe(1 

into a nozzle ,  that 

passes through the 

rubbe r cup to its 

outer surface_ After' 

the rubber cup is in­

serted, the air is exhausted from between its outer 

surface and the inner su rface of the m etal form, so as 

to place the two surfaces in snug contact. After sev­

eral pieces have been thus prepared, they are placed 

in a metal basket and lowered into the water within 

the cylinder of the hydraulic press. which in the case 

of the one h e rewith shown, is 17 inches in diameter. 

The cylinder stands on a platen located within a se­

ries of eight massive steel yokes, and at the top of the 

yoke is carried a hydraulic plunger_ The 

apparatus is horizontaL The finder is 
provided with a prism so arranged that 

the orerator, while apparently looking in 

front of him, can actually see upon the 

ground glass an image of the objects situ­

ated at the side_ The image that is de­

picted upon the finder is that of the per­

sons who are located to the left of the in­

strument, and it is toward them that are 

turned the two objectives concealed in 

the back of the binding. The apparatus 

is stereoscopic and gives 1 . 5  x 2-inch im­

ages upon 1 .75 x 4-inch plates. which are 

contained in small metal I ie plate holders, 

the number of which is limited only by 

the capacity of the operator's pockets. 

The plate holder is slid into one of two 

grooves formed in the edge of the book, 

and it is by the selection of one or the 

other of these grooves that the focusing 

is d one. The one farther away from the 

lem; serves for objects situated at a dis-

The Die, Form, and Interior Rubber Cup Used in the 85,OOO-Pound Press. 

platen rises, carrying the cylinder with it, 

and as the pl unger enters the hydrauli(' 

pressure is raised until it reaches 85,000 

pounds to the square inch. Now, since 

the silver forms in their mold s are i m� 

m ersed in the water, it w ill be seen that 

there is a hydraulic pressure of 85,000 

pound s on ,the outside of the sectional 

steel (lie. and on the inside of the rub­

ber cuP. the res u l  t being that the silver 

m etal is squeezed into the recessed em­

bossing cut in the dies, and practically 

fiows into the very finest interstices ant! 

hair lines of the pattern, producing a very 

perfect impression. At first thought, one 

would suppose that the ruuber would 1)(' 
d isintpgrated under a pressure which is 

two and one-half times as great as til(' 

powder pressure in the powder chamber 

of the mod ern gun at the moment of fir­

ing, but in spite of its elastic cha
·
racter. 

tance of one or two yards, and tlJe othe r 

tor objects situated beyond such a dis­

tance. The shutter is  capable of making 

the exposure instantaneous, and for such 

a purpose the apparatus is placed upon 

a t�ble. The handle that serves to set the 

shutter, as well as the device for freeing 

it, is wi thin easy reach of the hand, and 

both are so well concealed that the book 

loses nothing of its harmless aspect. 

. ... . 
HYDRAULIC PRESS FOR EMBOSSING 

SILVERWARE AT THE ST. LOUIS FAIR. 

BY TH� �'1'. LOlTIS COH.RESPONDENT OF THE 
�CIENTrFIC AMERICAN. 

When we rem ember the magnificent ex­

hibit made lJy the great Krupp firm at 

the Chicago World's Fair, it is surpris­

ing to tind that there is no separate 

and distinctive Krupp exhibit to be 

found at the St. Louis Expo sition. Here 

and there may be found specimens of 

their forgings and finished work em­

bodied in various machines and appli­

ances, but with one sing l e  exception the 

fam ous German firm is not represented .  

T h e  single exception, however, i s  a 

notabl e  one. It consists of a massive hy­

drau l ic press, weighing in the aggregate 

1 2 1  tons, which is located in the Ma­

chinery Building. The press is a fine 

piece of work , but its attraction is 

the fact that it employs a hydraulic pres­

sure that is altogether unprecedented, 

namel y, 85,000 pounds to the square inch_ 

The purpose of the press is to produce 

hy a quicl( and cheap m ethod the finest 

forms of emlJossed silverware, chiefiy in 

the way of flagons, vases.  urns, etc.; and 

til is it does at a speed, and w ith an :tc­

curacy of reproduction of the desired pat­

tern, that render the product exceeding-

Machmery Building, St. Louis Exposition. 

GENERAL VIEW OF THE 85,OOO-POUND HYDRAULIC PRESS FOR EMBOSSING 
SILVERWARE. MACHINERY BUILDING, ST. LOUIS EXPOSITION. 

rubber has extraordinary tenacity, and i t  

seems t o  suffer n o  damage from bcinh 

subjected to this enormous load. 

The press is 21 feet in height. antl thp 

trame is mad e up of eight Siemens-Martin 

open-hearth steel yokes, the leg-s of which 

are 3 inches in thickness by 12 incht's in 
width. each yoke weighing 4 tons. The 

pump is run by a 70-horse-power motor, 

which is lJelted to two three-plungpr 

pumps. The press I� controlled f!'Om the 

upper platform, shown in onr engraving . 

and the handling of the pieces is don,l 

uy m eans of a hydraulic crane. shown to 

the right of the platform. When the press 

is working on small pieces, it is claimed 

that the loveliest specimens of emuossed 

silverware can be turned out at the rate 

of so many a minnte. While we cannot 

but admire the mechanical ingenuity anti 

daring with which this remarkaule press 

has been designed,  we m u s t  lJe pardoned 

for a feeling of regret that herein we spe 

one more of the fine arts cheapened lJy the 

substitution of mechanical for hand lahor. 

Such, however. is the tendency of the 

age, and it is certain that the end is not 

yet. 
• ••• • 

The torvedo-boat fiotilla of the Austrian 

navy is to be reconstructed, and in vipw 

of the discussions which have takell 

place as to the speed required for dp­

stroyers, the fact that the Austrians have 

fixed on 28 knots is interesting. This 

speed is to be attained when the vess"ls 

are carrying a l oad of 100 tons repre­

senting fuel and ammunition. The 25 I/�­
knot boats for the British navy arp re­

quired to carry 120 tons. ancl it is mat ter 
for serions consideration whether this 

justifies the decrease in speed of tile 
vessels. 
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SOME NEW TYPES OF LIFEBOATS. 
An interesting development of the gasoline mo­

tor for marine purposes has taken place in Eng­

land, where it has been applied to a lifeboat 

for the Royal National Lifeboat Institution. Fo r 

many years past the authori ties have been following 

the progress of the utilization of this type of en­

gine, with a view to its employment in lite boats, as 

a mechanical means of assistance to the men, there­

by relieving them somewhat of the heavy work en­

tailed in approach ing a wreck against heavy seas 

and head winds. 

Deeming the present a ripe and suitable time for 

such an experiment, the Institution, acting upon 

the advice o f  their consulting naval architect, Mr. 

G. L. Watson, resolved to select an old li feboat, 

install therein a gasoline motor,  carry out a series 

of exacting experiments therewith in all sorts and 

cond itions of weather, and to act upon the experi­

ence thus derived in the construction of a special 

vessel for the purpose. In this manner valuable 

constructional data would be obtained,  which 

would be imposs ible in any other manner. The 

general scheme on which the motor should be 

installed in this li feboat, together with all the 

necessary details, were intru sted to Capt. E. du 

Boulay, the marine moto r engineer of the firm 

of Thellusson & Co. ,  ot  Cowes, in the Isle of 

W ight. 

Scientific American 

LIFEBOAT FITTED WITH 2·CYLINDER 10 H. P. GASOLINE 
MOTOR, INCLOSED IN A WATERTIGHT CASE TO PRO­

TECT IT FROM FOUL WEATHER 

THE MOTOR BOAT CAPSIZED. 
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Fay & Bowen motor of 10 ho rse-po wer supplied by 

the M itcham Motol' Company of Cowes, together 

with all the necessary pumps, vaporizers, electrie 

equipment, etc. The motor d rives a three·bladed 

propeller th rough a long 8hatt with :t disconnecting 

clutch bet ween, so that for starting 0 1' Htopping the 

engine temporarily, the screw can be disconnected 

from the engine by raising the clu tch. 

The gasoline is earned in a metal tank stored 

away inside the fo rward end box, where it i s safe 

from any possibility o f  accidental damage. Suffi­

c ient oil fuel is carried in this reservoir for a ten 

hours' run. The moto r is started by a handle in 

the usual way . The position and s i ze of the motor 

case is such that onl y two oars are interfered with, 

but this does not necessarily mean that the services 

of two men are rendered nugatory, since they can 

d ouble·bank some of the other oars if  desired. 

The vessel was com pleted l ast April ,  and was sub­

mitted to several preliminary tests in the vary ing 

weather of that month . It was found that the boat 

could be driven fairly well against a �ea by the aid 

of the engine alone. B u t  it was while working 

in conjunction with th.? sails  that t ile true effi· 

cacy of the motor as an ,wxiliary power was 

realized,  and the boat e o u l d  be worked to wind· 

ward in a manner t hat was hitherto impossible. 

It was also o bserved t hat neit her the heeling 

effect of the sails, nor the pitc hing and roll ing 

in a seaway, interfered in any way with the 

p roper working or starting of the moto r, and it 

ran e venly and regularly throughout,  thereby 

showing tl' at the vaporizer s ucc€8sfuliy accom· 

modated itself to the varying rosi tions of the 

boat. 

A series of severe tests and trial :,; were then 

carried out by Commander St .  Vine r n t  Nepean, 

R.N.,  the Chief Inspector of Lifeboats, together 

with Mr. Barnett, who represented Mr.  G.  L. 
Watson, who was unfortunately absent through 

illness. The trials were as foll ows: 

The success ful adaptation of the gasoline mo­

t o r to a liteboat involves the f u rmounting 0 1  
several inherent difficulties , such a s  d o  not 

p resent themselves in other boats, owing to 

the peculiar nature of the work the lifeboat 

has to fulfill, and the adverse conditions under 

which it has to operate. In the first place, it 

is imperative that the motor should be ade­

quately protected from the violence o f  the 

waves that are incessantly shipped. To attain 

th is end necessitates the inclosure of the en­

gine with in a perfectly water·tight case. Yet 

there must be an adequate air supply, to ob­

tain t he complete com bustion of the gases. 

This requisition was fulfilled by a pipe leading 

into the case inclosing the engine, so arranged 
As the boat tnrns, the motor automatically atops running ; but it can be easily started up 

when the boat rights itself. 

1. Running on the meas u red mile , with full 

crew and all stores on board ,  the boat devel· 

oped a speed o f  just over 6 knots . The mean 

d raft in these cond itions was practically the 

as to prevent the inf1ux of water when waves 

b roke over the craft, and to d ry and heat the air be­

fore it reached the engine. 

Then again the motor had to be as completely auto­

matic as possible, since when once started the engineer 

would not be able to devote any minute or careful 

attention to it, especially on a cold , dark night with a 

heavy sea running, owing to the more important work he 

would have in hand . Under these circumstances 

a completely reliable system of lubrication had 

to be incorporated , the orthodox sight feed 

oiler!" being entirely useless. 

}<'urther, all those parts which from time to 

time require a certain amount of manipulation 

had to be lengthened and extended, so that they 

could be handled by the engineer from w ithout 

the case, and moreover the handles to same 

had to be o f  d ifferent shapes ,  so that they could 

be readily and easily d i stinguished in the dark. 

The vaporizer had to be o f  special design, so 

as to readily and instantly accommodate itself 

to all possible positions, and not starve the 

engine or fail to work when the boat is stand­

ing more or less on end , or when heavily l i sted 

over by a sea o r  the pressure of the sails. But 

what was far more important was that the life­

boat should not lose its self-righting qualities 

owing to the weight and position o f  the ma­

chinery, and also that th e motor should auto­

matically stop in the event of caps izing, since 

when it righted itself again it would race away 

uncontrolled,  leaving the crew in the water, 

and the latter might further be imperiled by 

the revolving propeller. Then again the en­

gine must not interfere with the ordinary row­

ing or sailing capacities of the boat. wh ile the 

engine itself had to be of the s implest construc­

tion in working, since it has to be manipu-

lated by persons who invariably are not skilled 

mechanics, and must al­

ways be ready to start in­

stantly at any required 

moment, either in sum­

mel' o r  winter, even after 

long periods of enfo rced 

idleness. 

The c raft selected for 

the8e exacting experi­

ments was an o l d  one 

withd rawn from the 

Folkestone station on the 

south coast. I t measu red 

38 feet in length by 8 feet 

bea m ,  was pulled by 

twelve oars dOl /hIe-bank­

ed, and was of the u s ual 

self-righting type I'I gged 

with jib,  fore-lug, and mizzen. At the shipyard some 

of the air cases under the deck amidships were with­

d rawn, and a strong mahogany case measuring 4 feet 

long by 3 feet wide, and as h igh as the gunwales, lined 

with sheet copper so as to be watertight, with a closely­

fitting lid easily removable if nece'isary, was fitted in 

their place. I n  this case was pla ced a two-cylinder 

same as when the c raft was an ordinary life­

boat, with her crew and gear in her, and her water 

ballast tanks filled. 

2 .  With the equivalent weight of 1 3  men lashed on 

the thwarts , and with all the equipment on board, she 

was capsized by a crane tour times, but never failed 

to self-right, even with sail s set and sheets made fast. 

3. During the capsizing, the motor, which had 

been prev iously started,  was automatically 

stopped d i rectly the boat reached a position 

just beyond that of "on her beam ends." 

4 .  A fter the capsizing, the motor started 

again at the second turn of the starting handle, 

and worked well. 

From the foregoing it will be reali zed that 

the gasoline motor can be satisfactorily adapt· 

ed to the requirements of lifeboat work. It 

gives in combinati on with the oars and sails  

an ass istance for reaching a wreck, especia l l y  

should the casualty have occurred d ead t o  wind· 

war d .  

Encouraged by t h e  success of these trials, the 

Institution has resolved to further test the 

lifeboat by placing it in regular service at N e w­

haven during this winte r. By fol lowing the be· 
+c::=t+t--t-lI-+-t-b;'lcCZ°'f" havi or of the craft under actual life·saving con­

HENR1. '5 LIFEBOAT. 

HENRY LIFEBOAT ON CARRIAGE. 

ditions much valuable data will be obtainable, 

which will be of inestimable service in the fu­

ture construction of motor'rropelled lifeboats. 

One of the most interesting features of the 

Life-Saving and Hygiene E xposition which is 

now being held in Paris is a new lifehoat in­

vented by M. Albert Henry, who is connected 

with the Government Arsenal at Rochefo rt. 

The novel points lie in the combination of a 

movable keel , a set of water·tight compartments , 

and a screw operated by a gasoline motor. The 

new lifehoat possesses two valuable qualities, 

namely, that it is steady in all seas and is also 

insubmersible. This has 

heen shown in actual tests , 

which are referred to be­

low.  The boat is an evolu­

tion of the o l d  lifeboat 

which uses an iron keel 

fixed to the bottom of the 

boat about 20 inches helow 

the water l i ne and weigh· 

ing 650 pound8. These fig­

u res seem to be about the 

l i m its which can be used 

in praetice with this sys· 

tem . The weight of the 

keel cannot he inc reased 

too m u ch, as the hoat m u s t  

b e  light and easily han­

dled . On th e other h and, 



the keel cannot project too fa r down, as otherwise the 
boat will not run in shallow water. 

In the new boat d esigned by M .  Henry, stability 

if: assured by a system composed of sheet-i ron pieces 

which project from t h e  bottom of the boat. To the 

lower part of these pieces is fixed a to rpedo-shaped 

cast-iron weight of about 650 poun d s  which serves the 

same purpose as the weigh ted keel of the lifeboat 

mentioned above. By the present arrangement, the 

weight is made t o  descend much lowp r  than i n  the 

former type. and it now has a l everage of over three 

feet, which greatly increases its efficacy in kee v ing the 

boat steady. As t h e  s h eet-i ron plates have a surface 

of over three square yards,  they offel' a considerable 

resistance to the lateral movement of the boat. Th i s  

arrangem ent of sheet i ron support a n d  we i ght has 

been employed for some time upon various forms of 

pleasure craft. But in these l atter boats t h e  device 

was fixe d ,  and while i t  no doubt served sufficient l y  

well in these cas es, i t  could n o t  be adopted f o r  l i fe­

boats, as the disadvantages of such a system are appar­

ent in cases of landing t h e  boat or putting it to sea . 

Some means therefore had to be found for making it 

movable and all owing it to be drawn up into the boat 

when not in use. 

M. Henry has now succeeded in accomplishing this 

by a very simp l e  device which presents no d i fficulty in 

operating and does not take up too much s r ace. The 

weight,  with its sheet-iron carry i n g  pieces.  i s  movab l e  

u p  a n d  down , and enters a chamber i n  t h e  bottom o f  

the boat. T h i s  occurs either automati cally, as when 

the keel s t r i l, e s  an obstacle or comes ashore,  or on the 

other h a n d .  it can be drawn up by hand from the in­

side of t h e  boat by a wind lass.  and does not come 

above the ttooring.  The new form of I{eel, which is 

somewhat c resc:ent -shaped ,  will be noticed in the d ia­

gram at the m i ddle of the boat . It has a compara­

t ively short length a n d  is form e d  of two sheet-I ron 

wings, A ri. At the t op the wings carry a slot ( which 

i s  placed so as not to reduce the s i d e  resistance ) al­

lowing them to slide upon two specially-designed bolts. 

At t he lower part the wings carry a cast-i ron weight 

R, which is made in two longitudinal parts bolted to­

geth er, thm; forming a s l o t  in the middle which re­

ceives the wings. The latter are thus p ivoted to the 

weight by bo l t s .  To the m i d d l e  of the weight is at­

tache d a steel cable of 0 .15 square inch section which 

passes up in the midd l e  of the boat and works upon a 

hand drum . Working the drum causes the l{eel to 

rise and take any desired height. When fully d rawn 

up, the w ings tal,e the position inside the chamber 

which is shown in dotted lines,  while the weight lies 

against the bottom of the boat. This chamber is made 

of an apvropriate for m  to receive the keel and lies 

below the flooring of the boat. By this means the sta­

bility of the boat is assured in an efficient manner, 

for when the keel is lowered,  the boat draws nea rly five 

feet of water instead o f  less than two feet as befo re. 

With the keel up the draft is about two feet. 

Another valuable point about the new boat is that 

i t  secures the complete evacuation of the water which 

is shipped.  This is carried out by means of an o ri· 

fice which runs along the whole length of the keel· 

ch amlJer.  The resistance of th is chamber to the move­

ment of the boat is stated to lJe ten t i mes less than 

with the ilsual evacuation tubes. It has a surface of 

45 square feet, being 18 feet long and 2.5 inches wide. 

This allows the instantan eous evacuation o f  t h e  wate r.  

A system of valves is used to prevent the proj ection 

of water from below th rough the chamber.  The use 

o f  the specially-formed I{eel  co mlJined w i th t h e  evacua­

tion of the water prevents the lJoat from overturn ing.  

and it is also made ins ll bmers i b l e .  To this  end it is  

p rovided with a sy stem o f  ai r-compartments which 

are separated by partitions.  The compartments have 

oval· shaped doors and can he IIsed for k eeping differ­

ent kinds of stores. 

As regards the proFul sion of the boat, it is equipped 

with the usual sails and oars, besides a small petrol 

motor. . T h e  difficulty of p l acing a mechanical propel ­

ling device i n  a lifeboat has been overcome in the 

present case. M.  Henry uses a small gasolin e motor 

which is inten ded as an aux i l iary in con n e c t i on w i t h  

t h e  ordinary means o f  propel l i n g  t h e  hoat . I t s  prin­

cipal use is to facilit ate the maneuver of entering or 

l eaving the port, a n d  to enable i t  to carry Ollt al l the 

necessary movem ents so that it can approach and aid 

a ship in d i stress w i th great rapi dity and ease.  This  

it does by helping out t he sai l s  and oars , which are 

often diffic u l t  t o  handle when n ear t h e  ship and offer 

great risks both for t h e  crew and the passengers.  In 

the present case the motor is placed as shown in the 

d iagram in the stern chamber. e.  As this chamber is 

of small size it makes the motor somewhat difficult 

to place, and its weigh t an(1 power m llst be l i m i ter! t o  

give a speed of G knots. This speed c a n  be increased 

to 8 knots by using the sails at the same time.  The 

form of the boat. which can carry 40  t o  !'iO persons.  is 

d esigned so aR to give the greatest possihle stabil i t y  

with t he maximum l oad . H i gh speed i s  a seconrl an' 

pO int with this k i n d  o J: naft . ailli is sacri ficed t o  t he 

gemlral sQcurity. 
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The lifeboat has been recognized in France as one of 

the best craft of its kind . It was classed in the first 

place in the concourse which was held at Brest in 

1903, for the best projects for l ifeboats provi ded with 

auxiliary motors. M. Decout·Lacour, t h e  constructor, 

shared the h onors with M. Hen ry. The concourse 

was h e l d under the patronage of  the B r i ttany Life 

Saving SOCi ety, and t.he present l i felJoat was recog· 

n i zed as possess i n g  a l l  the i mprovements and qualities 

necessa ry for this  spe c i a l  form of se rvice, and an· 

swered in a l l  po i nts to the requi rements of the Com· 

mission .  A se ries of aet u a l  test s upon a boat made 

according t o  t h e  above project was made not long ago 

in the port of La Hoch el le. in the presence of over 

10 ,000 persons, among whom were delegates of differ· 

ent life-savi n g  societies  and other marine interests. 

The tests i ncluded putt ing the boat to sea by means 

of a special carriage, trials of its solidity lJy d ropping 

it' into the water from a c rane at a h e ight of 18 feet, 

t ests of steadiness and evacuat ion of water ( in one 

case a cask conta i n i n g  1 :i0 cllbic feet of water was 

e m ptied int o the boat from a heigh t of 15 feet ) ; a l so 

tests of towing other boats, and manellvers of life­

sa.ving and land ing. In a l l  the t rials the lJoat made a 
brillian t  showing a n d  wa s high l y  a)lpl auded.  The 

first Henry l i feboat is now sta t ioned at the port of 

B rest, and oUlers have s i n ce been built.  

• • • 
METAL CROSS TIE FOR RAILROADS. 

A railroad t i e  has recently been i nvented which 

combines t h e  cushioning effect of th e ordinary wooden 

tie w i t h  the strength a n d  durability of a metal tie. 

T h e  rail rests on wooden blocl,s,  wh ich are securely 

held in metal boxes. The metal lJoxes form opposite 

ends of cross l i e s ,  lJeing connected by pairs of metal 

p l ates, as i n d icated in o u r  plan view. A recess is c u t  

i n  t h e  top plate o f  each box, t o  adm i t  the base of the 

rail. A pair of ears are forme d at d iagonal l y opposite 

s i d es of  thi s recess. to receive t h e  pivot rins of a pair 

of clamping devices. The clamp on the inner s i d e  of 

the rail consists of a short arm formed with a widened 

METAL CROSS TIE FOR RAILROADS. 

e n d ,  which fits over the base flange of the rail .  The 

opposite end o f  the arm is fo rmed with a cam swell, 

adapted to pass t h rough a s l ot in t h e  top plate of the 

box, and rest on t h e  woo den block . The outer clamping 

device is Simi l a r l y  form e d .  b u t  is in add i t i o n  p rovided 

with a limb. which ]lrOj c c t s  d i agon a l l y  u pward and 

se rves as a brace for the hall o f  the rai l .  When lay ing 

the track, the r a i l  i s  pl aced in pos ition.  and the clamp­

ing device is a d j u sted he fore the wooden b l ock is 

d riven into pl ace . When the h l ocl, is rl riven in.  it en­

gages the cam swe l l s  of the e l a m ps.  press i n g  them se· 

e\l)'ely in place.  The bl ock i s  t h en secu red in place 

by a pair of spil,es rl riven therp i n  thro u gh slots in the 

top plat e  of the hox. T h ese s l ots are indicated in our 

plan view or the tie. The hea d s  of the s p i kes overlap ' 

t h e  base flange of t h e  ra i l . and ser v e  as a d rl i tional se­

c u ring devices . Whi l e  t h is t i e  i s  applieab l e  for general 

t rack u se. it is designed m orC' especial l y  for a safety 

c u rve anrl bridge tie. ,V hen 1 hC' wooden lJlocl,s wear 

ollt, they can be r1 i scardpd an cl rpplur, prl w ith n ew ones. 

Only a short Illocl, o f  woo el is u sed i nst pael of a f u l l­

l en gth c ross 1 ie . t hereby effe c t  i n g  a great saving of 

woorl .  The inventor of t h i s  cross t i e  is Mr.  Allen 

N ewpl l .  of G u a d a l ajara.  Mpxif'o .  
• • • 

'l' h e  ( ' u r,'e " t  s " I'I. le lll '" ll t .  
The current S I ' I ' I ' I.F.\IEXT .  No. ] 5 0 1 . f'ontains a n  II n­

n sual var i e t y o f' i n t erest i n g  a r t i e l e s .  The Ital ian first­

c l ass battlesh i p  " Regina Margherita" is fully describe'l 

and ill u s t ra te d .  t ogether w i t h  her engines. Of domest i c  

interest is a h r i e r  but inst ru ctive art i r' l e  on n on-poison· 

ous t extil e anrl egg rl yes for h o u s e h ol d  use. The sub­

ject of pl astic cements empl oyed to secure joints in ves­

s e l s  and connections ( general l y  for temporary pur­

poses ) has heen rather n e glef'tpd in f'h ernif'al lit erat urp.  

For this reason MI'.  Sil rn u pl S .  S 'l r1 t l er's contribution 

OIl " Lutes" shou l d  reee ivp n o  I i t t  Ip n ttention. contain­

ing as It does a great n u m her of u s efll l formulal. Mer· 

('adier's systpm o f  aHUl l pel telegraph y i s fu l l y  described 

and i l J ll s l rateu.  M ereari i e r  mal, e s  lis e  of alternat i n g  
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currents which, by th e application o f  tuning fork in­
t€frupters, are taken from d irect·current sources for 

the transm ission of telegraphic signal s  in his mult i­

plex system. Mr. W. Watson describes an excellent 

quartz thread vertical force magnetograph. Prime 

Minister Henry A. Balfour's scholarly add ress on "The 

Work of a Great Ethnologist" is concluded . The S t. 

Louis correspondent of the SC1E:'ITIFIC AMEUlC A :'I  de­

scribes the Chinese Pavil ion and Exh ibit at the Fair. 

Excellent pictures accompany his contribution. Mr. 

Walter Wood gives much cllri ous information on At­

lantic cattle carrying. A striking picture of the leg 

and foot of a spider is presente d ,  striking for the rea, 

son that the picture in question was taken by means of 

a camera alone.  One of the most valuable articles 

which has ever appeared in t h e  SUPPL�:ME:'I'1' is that by 

Prof. W. F. M. Goss on the modern steam locomotive. 

D r .  S. Tolver Preston contrilJutes an excel lent article 

on the mechanics of the gyroscope. 

. ' . '  . 

MODEL OF THE PENNSYLVANIA RAILROAD HUDSON 

RIVER TUNNEL STATION AT NEW YORK. 

BY THE t?T. LO l:IS CORHE�PONDENT OF THE ::;CIE N T IFIC A M t�lUC.A N .  

O u r  front-page illustration,  f r o m  a photograpli 

taken at the St.  Louis Fair of a large m o d el of the 

Pennsylvania t llnnel station that is to be built at 

New York, gives an excellent idea of the internal ar­

rangements and vast proportions o f  this great strllc­

tme.  The ground on which the station i s  to be built  

measures 500 feet by 1 ,000 feet. The buil d ing itself  

m easures 400 feet by 800 feet. The model is made 011 
a scale of % of an inch to one foot, and as it is 2 2  

fcet in length, i t  is  large enough to permit the architec­

t u ral and constructional features to be made perfectl y 

c l ear. The station will stand part l y  below and partly 

above the street leve l .  It will be 4 5  feet from the 

street to the tracks, and there will be practically three 

floors-first the track level, with 21 pa rallel tracks 

running s i d e  by sid e the entire length o f  the �tation, 

then a second floor 20 feet above the t rack s ,  ancl it 
third floor at street level.  Our i l lust ration HhowH 

the i nterior of the main rotunda, a magnificent hal l 

85 feet in wid th, 300 feet in length, and 150 feet i ll 

dear height.  This will be the most magnificent h a l l  

o f  i t s  kind a n d  purpose i n  the world . At night time 

it will be lighted by the huge electric globes shown i n  

our view, each o f  which will be 10 feet in d iamete r. 

There will be ladies' and gentlemen's waiting rooms on 

the right,  and on the left of  the rotun d a  will  be a cining 

l oom and a co'mbined wai ting room for men and wom­

en. The lJ road concourse at the right of the rotunda 

will be roofed with glass ; it will lJe 1 2 0  feet wide lJy 

300  feet in l ength and 1 0 0  feet in clear height to the 

roof, and its floor will be on the same level as that of 

the main rotun da. At each end o f  the station, at the 

level of the second floor,  will be the tracks of the pro­

posed Seventh a n d  E'ighth Avenue Rapid T ransit sub­

wa ys, with convenient connections by broad ent rances 

and exits from the subways to the Pennsylvania tun­

n el station. No one will be permitted to cross the 

tracks, gradual ascents and descents being made by 

stairways ,  although it is prolJab l e  that by the time the 

station is built, moving stairways o r  elevators will be 

substitute d .  The superstructure of the building, above 

groun d ,  will be th ree and four stories in height, anel 

the noble far;ades will lJ e t reated in a severely classical 

st yle. consisten t wit h the long perspectives and massive 

dignity of the building. 

Adjacent to the model of the station, stands another 

fine specimen of the model maker's  art, showing a sec· 

t i on along the center lin e  of the Pennsy lvania Rail­

road tunnel from Hoboken to Long Isl and . The scale 

is 1-1,000 full size.  and the section is carri ed d own from 

the surface of t h e  ground to a level considerably below 

the bottom of the tunnel. The model in plan takes in 

a consid erable stretch of Hobo k e n ,  Manhattan, and 

Long Island,  and the buildings and streets are repro­

duced to exact scale with remarkable fi delity .  At in­

tervals, seven subsi diary cross sections are introduced, 

showing the nature of t h e  construction at the points 

wh ere the cross sections are tal, en. These r epresent 

the tunnel construction at stich pOi nts as Bergen Hill ; 

at the cen t er of the North River. where t h e  tunnel con· 

sists of two tulJes carried on cast-iron piles ; a t  the 

point where the two trael,s merge in a common tunnel; 

at another po i nt lind €!' Manhattan and nearer the sta· 

tion,  wh ere the t racks diverge into a three-track tun· 

nel; and a sect i on showing t h e  four-track tunnel por­

t i on between Eighth and Ninth Avenlles.  The two 

models together afford very co mplete information as 

to the leading engineering features of this, the great­

est piece oJ tunnel and station construction ever under­

taken lJy a railroad �ompany. 

• • • • • 

Vesuvius is In erllption aga i n .  A piece of rock 

weighin g about two tons shot out of the crater a week 

01' so ago. and l ava w a f<  flowing Ollt of the crater so 

h ot that it has melted t h e  steel rails of the road t.hat 

rllns lip the volcano. 



,\. S n a k e  P o i  .. o ll Heln e d y .  

To the E d i tor of the S{'u: ,.-rl F IC  A�I E BI ( ' .\ :\ :  

Having rea <I t h e  artic le  i n  the  A ugust ]:J numiJer of  

the S( ' I E :\ T I F I { '  A � I  E B I < ' .\ :\  on Dr .  V i ta! ':>  experinlPnts 

with snahe poison, I t h o u ght  yon might he interested 

to l earn of  another remedy for snal,e hites. A gen t l e­

man who has spent some t i m e  w i t h  t h e "cowboys" of 

the I n d ian Territ ory t o l d  me h e  ha<l seen t h e  remedy 

used many t imes w i t h  success.  This  remed y is  the  

pure powde red i ndigo, which, when placed on the 

wound,  seems t o  d raw t he poison entirely out .  The 

"cowboys" carry l it t l e  bags of  ind igo to he ready in 

case of emergency, either for themselves or any of 

their animals-horses, dogs, or cattl e .  

S a n  Jose, Cal .  Mm.;.  G.  W. H ILTO�. 
-----���� ........... ---

Tile S u n' .. H a y s  a n d  til e HI .. " k  H a c e .  

To the Ed itor of the S(,IE�TlFlC A �IEIU(, ,\ :\ : 

I n  the "Journal of Experimental Medicine," Vol . IV _ ,  

page 279, and Vol . I . ,  page 3 6 1, for  189 6 ;  and i n  the 

"American Journal of  Physiol ogy , "  Vol . I I . ,  page 291, 

for 18 99 ;  a lso a l it t le  vol ume by Rev. Dr .  S. Stanhope 

Sm i th ,  the late president of  Princeton Col l ege, Prince­

ton , N. J . , on the "callses of t he variety of complexion 

in human species" are exhaustive con t r ibutions of 

scientific l i terature, whieh have a bearing l Ipon the 

relation of  the pigment of  the  <Iark-sld nned races to 

the slln .  

Drs .  Abel and DOlTS, of  the chemical  l aboratory, 

Johns Hopkins l'niversity, B a l t imore,  and Prof. Chit ­

tE'nden,  of t h e  ph ysiological  l aboratory a t  Yal e ,  both 

conclude that the p igment or the darl,-sk inne<l races 

protects them from th e thermic rays of the sun .  

I n  Prof. Keane's "Man Past and Present ,"  i n  R i p· 

ley's "Races of Ellrope," in Dr.  Gi useppi Sergi 's  " H is­

tory of  the Med iterranean Races , "  and in Lopinard's 

"Anthropology," are chapters o f  interest ing l i gh t  on 

"the effect of  the sun lIpon th e dark-sk inned races ."  

And whi le there are no hlack races in <l i genons ollt side 

of the tropics ,  the leading American,  Engl ish , French , 

and I tal ian ethnologists hol d l y  teach that t h e  w h i t e  

races of the  w o r l d  a r e  s imply m o d i fi e d  n egroes, and 

that the Anglo-Saxon and other w h i t e  races are of  an 

African origin,  having erossed oyer into l'J u rope <l uring 

the Neol ithic  age,  and that their  hab i t s , character o f  

food ,  environments ,  att i tude of  the ir  homes,  cl i mate, 

occupation,  their  greater d h;tanee fro)11 the rays of  the 

tropical sun, are some of the e t iol ogical factors whif'h 

have bl eached our :;kins  and made us wh ite. 

Troy, N.  Y. 
Rev. J .\ s .  M .  BOIlIlY, 

Liberty Street Presbyterian Church.  
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'ri l e  D.· " t l l  o f  PI' u f. N e i l s  U • .  1' l n  ... · I I .  
Prof. Nei ls  R.  Finsen , d iscoverer of the m e t h o d  o f  

curing lupus or tuhercu losis of the sk i n  awl o t  her 

skin d iseases w i t h  l i gh t  rays, awl (I i rpct or o f  the  

Finsen Ray Inst i tute  i n  Copenhagen , i s  d eall .  For 

many years he suffered from a com p l ieat ion of  d is­

eases. So intense was his  devotion to his work t h at 

he neglected h imsel f day and n i gh t ,  t o  t h e < Ipspa i r  of  

his  friends ,  hard l y  spari ng t i me " 11ough from h i s  

duties for s leeping and eat ing.  H i s  death is  attr ihut ­
ed to overwork , aggravat ing t h e  <\ iseases from wh ich 

he had suffered al l h is a d u l t  I He.  Prof. Fim:f'n was 

forty-th ree years o l d ,  an<1 a n a t  ive of one of  t he Faroe 

I slands.  The inst itute  o f  w h i e h  he hacl h e IC n  t h e  
head since 1896 i 8  s u pport p <\ t h rough privat e hene­

radions 'I.n<\ a Danish go v e r n m e n t  ewlowmpnt .  F o r  

a l l  this  help ,  Prof. Fi nsen el iI'd Iloor. 

Prof. Finsen's  great (\ iscovery, that sunl i gh t  and 

" eetr ie  l igh t rays eon t a i n  propert i e s  t h at  can he use<l 

t o  cure skin d i seases , was t h e  out growth of h i s  ex­

Ilf'r iments begun as a st ll <\pnt  i n  Copenha),;e:'n { lni ­

versity. I II a smal l a t t i c  of  the 0 1 <1 su rgic:al acad emy 

building the inves t i gat ion st art p<1 . A fel low s t u dent ,  

Sophus Ba ng, shared Finsen's  cnthusiasm for a com­

plete reform in t herape u t i es .  'Vhen i I I  h e:'alt  h came 

to bot h ,  Bang sought refuge:' in  S w i t zC'rla;HI , a n cl s ince 

has hEcome one o f  the fore m o s t  allat o m i :,; t s  o[  E n rope.  

F'i llsen remained at home to  <'any on his invest iga­

tions in the  foggy and col d e 1 i ma t e  of Copenha>!;en. 

In 1 S�0 Pro£'. Fi nsen was ),;ra<l nat ed from t h e  Copen­

h a gen lCniversit y .  recei \' ing h i s  do('(or's  d egree. Three 

years  later  h e  puhl i sh e<1 i n  a med ical j o u rnal an arti­

cle  on "The I nfI n enc ' (' or Ligh t  on I h e  S k i n , " whieh 

arousf'd · general a t t ent ion hecause of h i s  assertion 

that cases of  smal l pox eould he cured by put  t i ng red 

curtains at tIl E' windows of t h e s ie l , roolll . This  was 

the begi n n i n ;;,  of  thE' filial  t r iumph.  S m a l l pox became 

epidemic i n  1 8 9 4  i n  Copenhagen , an<l the  new method 

was Pllt to  the test .  The re<l-room t rpatment  became 

popu lar  wi t h oot h the medical  p rofession and the  

public,  for  by i t  not on l y  was  the  d i sease clll'ed , but  

the  red rays prevented suppurat ion .  an<l l eft the  

pat i ent unmarked by t lw d n'acl f' < I  sea rs.  

The red-l i ght t reatmen t was bu l o n .> appl ication of 

Prof.  Finsen's th eory th a t  l i gh t rays WerE' h eal i ng, 

and at the best i t  was but a negative resu l t ; i t  cured 

only when the d isease had run its course. To d e· 
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velop the positive element of  the l ight-ray cure, Prof.  

F insen began experimenting with artificial l ight rays. 

Soon he found i t  possible  to concentrate rays of the 

ordinary el ectric l ight in  such a way as to cure a 

l u pus patient,  who for eight y ears had tried every 

Imown method. The eure att racted great attention,  

;l nd both moral  and financial  support came t o  t h e  

young investigator a n d  d i :;coverer. 

I n  1 89 6  the munic ipa l  hospital  of Copenhagen gave 

room on its grounds for several smal l b u i l d i ngs, in 

which Prof. Finsen's experiments continued on an in­

creasing scal e.  Then the Danish government came 

to the support o f  the  institution,  and it  was enlarged 

and removed to Rosenvaenget, a pleasant suburb of 

Copenhagen. 

In December, 1903, Prof. Finsen received th e Nobel 

medical prize from the Norwegian parl iament. This 

h igh test imonial  to his great discovery i s  no less s ig' 

n ificant than the fact that al though only n i n e  years 

have elapsed since the first use of the Finsen rays, 

institutions for the use of the rays are now establ ished 

i n  every c i v i l b:ed country. 
• • • • • 

Garnet fo r A bra .. ive P u rpo"es. 

The use of garnet as an abrasive has found a flat­

tering reception among manufacturers ; and w h i l e  it  

meets the competition of  quart z ,  corundu m ,  crushed 

steel ,  and carborundum,  these materials have not l im­

i ted or decrea:;ed its pOf: ulari ty .  Aecording to the re­

port of  Mr.  Pratt i n  th e Mineral Resources of  the 

United States for 1 9 02, the  total  val u e  of  all  natural 

ahras ives produced i n  the United States for that year 

w as $ 1,3 26,755, and of  t h i s  amount $ 1 3 2,8 20 w a s  repre­

sented hy garnet, as aga i n 8t $104 ,605  for corundum and 

emery. 

Local Hhipping con d i t ions infiuence the success of  

quarries of  ahrasive suhstances int imately .  The Mon­

tana corundum <leposits were pract ical l y  shut out from 

the general market beeause of prej udieial  freight rates. 

When these were removed, or  modified , t h ey hegan in 

J ul y ,  1903, to produee raw material  at the  rate of from 

800 to 1 ,000 tons per year. 

Mr. Pratt says that in 1 902 the production of corlln­

(l u m  i n  the  U n i ted State:; was almo:;t entirely of t h e  

emery variety.  I t  was confined t o  Chester, Mass . ,  and 

Peeksk i l l ,  N .  Y . ,  the l atter l ocal ity greatl y  increasing 

i ts out  puC The Canadian corundum is very l argely 

i m ported i n t o  the United States, and this  i m portation 

q u ite stead i l y  increases. The t o tal  amount of com­

mercial corundum produced in Canada in 1 902 was 1,-

6 1 1 , 200  p o u n d s ,  v a l u e d  at $88 , 6 1 6, or  n e a r l y  $ 1 10 per 

ton.  It, [or the most part,  l eaves Canada, and the 

U n ited S tat es is  her l argest customer. 

Garnet as as ahras ive has a good marl,et .  New lo­

cal it ies of this  material  of fine qual i ty  and i n  accessi b le  

s i t  uat ion:;  eannot  fai l  t o  a t  tract not ice and reward d e­

velopment.  An apparent l y  rieh deposit of garnet has 

been recen t l y  brough t  into husiness prominence, which 

i s  located on L i t t le  Pine C reek , Lit t l e  Pine C reek Town­

sh i p ,  Mad ison County,  Nort h Caro l i na_ 

The garnet s oceur in  a chlorit ie  sch ist well devel­

oped and in  largf' a o gregates. They are th(' iron alum­

ina variety-al mand ine-and not infrequently p resl'nt 

superb gem surfaces , whieh furnish very superior cut­

t i ngs. 

The prospeC'l i n g  of this propert y began i n  January, 

1 904,  and after th e work of a month over t went y tons 

or good merehantable garnet was el eaned up .  \Vork 

was resume<l in March , and cont inue<l for two months.  

In t h i s period over 1 60 tons were m ined,  and 140 tons 

shippe<1 . T h e  garnet i s  pronounced to be an exeel l ent 

abrasive.  The propert y prom ises important results ,  

and wi l l  nat u ra l l y  at t ract Rome attent ion . The gar­

net:;  resem hle th e famous Sal ida ,  Colorado ,  specimens,  

an<l furnish att ract i ve m i neral groups.  

The comllany now enga;;,ed i n  the exploitation of  t h i s  

]lroperty is  t h e  Nortll Carol i na Garnet Company, incor­

pOl'at e<1 under t h e  laws o f  New York State. 

• · e · . 
ill . C ll a rl e y ' s  :;; 20 ,000 PriZll. 

The offer which has been made hy M. Charley, fne 

Pa r i s  representative of the Mereedes Company,  of the 

sum of  $ 20,000 for the first motor boat to cross the 

ocean has brought out eonsiderable  (l isC'ussion i n  Paris ,  

and most o f  i t  is  favorahle  to the ent erprise.  This  

may be seen from the faet  t hat t here are al ready no 

l ess than seven tntries ,  among whom are Henry Fou r­

n ie r  and H. Farman. As t here has heen some mis­

understanding ahollt  t h e  matter ,  M. Charley stated i n  

a recent interview that t h e  present idea is  the natura l  

outcome of t h e  development w h i c h  t h e  racing boats 

have now reached in Europe. At the LuC'erne races the 

<l i fferent smal l craft made a hri l l iant p�l'formance. The 

hoats covered a distance of 70 m i les with a mean speed 

or 25 m iles an hour and arrived at the finish Wit ll 

only fl. few secon <l s  d i fference between them.  The 

present. rac ing hoat s are nearl y ready t o  mal,e an oeean 

t rip ,  and if they are not q u i t f'  up to  the point they 

w i l l  he so before l ong. As to t 1 w  opinion that  a RUP, 
ply o f  2,000 gal lons of  petrol will  be needed to cross 

the ocean, he thinks a good motor should  not consume 

more than half this amount. As to the llractical value 
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of such a performance, one point is that the t rans· 

atlantic l iners coul d  earry a num ber of  such sma l l  

craft o n  board wh ich woul d  b �  great l y  su pprior t o  tile 

ord inary l i feboat and would run at �fi m i les an hour 

toward the  coast or to seel, aid .  I t  i s tll1(lf· rst oocl that 

the Atlant ic  trip can h(' made start in� . .  i t h ,' r  from N ew 

York or from Havre.  Owing t o  t h e  d ilI p rPIH'e of orin­

ion aR t o  the  original  i d ea of t h e proj(·c l . i t  may b<� 
wel l  t o  "tate  exact l y  what I h e  prolll;)! ers mc'ant  i n  

ploposing t he $ 20,000 j lr ize.  T h e  qlles t ion c 'ame u p  a t  

t h e  t ime of the Lucerne races dur in),; a < :onversat ion 

between IVI . Charley and a nUlllber of other :-;portsrnen . 

The qUICst ioll of h igh speed was d is{'u :;sed , and some 
though t  t h a t  the  motor  boat woul d soon develop I i l( e 

t h e  automob i l e  �md would  readl a
' 

spped of 50 m i l es 

an hour before long. Others t hough7  such a speed 

was too h igh,  and after bOrne d iscussion ;\1 . Charl f'Y 

proposed to bring the matter t o  a head by opening a 

contest for h i gh -speed boats. It was un derstood that 

the Atlantic trip was to be made hy a h i gh-s l '" " d a u t o­

mobile boat whIch would be a further . lev c ' l opment 

of the present e lass of racers and cou l d  apF roach the 

speed o f  t h e  transatlant ic  l i ners. It was not a ques· 

t ion of  heavy sl ow-speed eraf! .  which would tal,e a long 

time to cross and wou l <l  (,any a great q uant i t y  o f  sup­

p l ies.  

The rules which w i l l  be drawn u p  w i l l  fo l io \\" th is 

order of  ideas,  and their object w i l l  be to d e H'lop th e 

h i gh-speed racing hoat. The qlle:;t ion of suppl ies o r  

ga sol ine w i I I  be o n e  of  t h e  m o s t  im portant points.  

T here i s  no douht that  relays o f  gasol ine w i l l  be need­

e d  along the way, an<l thi:;  can only  he carried out at 

a considerable expense,  which w i l l  l i m i t  the number 

of  entries .  Be:; i <les t h e  industrial  q u estion the even t.  

h ,  to be largely one o f  sport and w i l l  hring out t h o  

s ld I l  an<1 energy of  t h e  h e s t  p i l o t s .  I t  is  to be  stated 

that M .  Charley does not stop at  the $ 20 .000  prize,  lI u t  

now offers to  found an I n t e rnat ional Atlantic Cup 
wh ich wi l l  he hel d by the w i nner as u sual . To show 

how favorabl y  t h e  idea is bei!l)'; received here, i t. need 

only be mentioned that U]l to  the 1 6th of  September 

t here were al ready seven engagements received. One 

of  these is  from Fou rnier ,  the  winner of  the  Lucerne 

<' up with the Hctehkiss  hoat . It  is  his i ntention to 

u n d ertake t h e  Atl ant ic  t ri p  a l o n g  t h e  l i nes proposed 

h y  M. Charley.  He expeet s t o  start next May or .J u n e  

w i t h  an a u t omoh i l e  hoat wh ich w i I I  v a r y  from liO  to  

1 00 fee! in l engt h .  The mot or wi l l  he of  nearly  1 0 0  
horse-power, a n d  a noteworthy Ilo i n t  is  t hat. he expe(· ts 

t o  use heavy pet rol e u m  as fue l ,  w i t h  a sjleeial l y  c \c­

s igned carhu reter. H e  has also Ilrov ided for seeu rin;;, 

su ppl ies o f  pet rol e u m  1 l Y  t h e  a i <l o f  fi v e  yachts along 

the route ,  as h e  does not expp(,( to  carry more than 

200 or  250 gal lons on hoanl .  Besi<lps thi� ,  t wo Mercedes 

boats w i I I  be b ll i l t  for the on'as ion,  a long t h e  l ines 

wh ich proved so su ceess ful  in  t he "Mercedes IV." M. 

Quernel , the eminent  naval engineer who laid out the 

p lans of the latter craft , i s  thorough l y  eonvinced t hat. 

the  idea is prac t icable .  Aceonl ing to h i m ,  w i t h  a hoat 

of 80 h orse-power, a d i spl acement. of 20 tons,  anti a 

speed of 1 5  m i l es an hour,  t h e  trip woul<l  take 10 or  1 2  
days.  But al lowing i t  t o  take on sllJ;pl i es e n  m ille,  
t h e  hoat coul d  be  considerab l y  s m a l l e r  a'1d t ravel m u c h  

faster. Another en try is that. o f  fir . N o e  Boyer, 0 1' 
Paris,  wi th  the  "Cananto Boyer ."  I t  i s  t o  have a 1 00-
horse-power motor, h u i l t. hy T ileveni n  Bros . ,  and Henri  

Lost e wi I I  p i lot  it .  Fol lowing- these four engagements 

is a fift h from H. Farman an.1  \V i m i I I e , a sixth from 

T hubron, who has ent ered t h e  "Tri'fle-a-Quatre" ( Geo. 

Richarrl make ) ,  the winner i n  the Mont e Carlo races. 

The sevent h ent ry i s  that o f  M. Lou is  Ravel . 

I n  England t h e  q llest ion has awakened great inter­

est.  Mr. S .  F. gdge, t h e  eonstnH'tor and p i l ot of th e 

Napi e r  boat:; ,  states that he appro ves the idea thor­

o u gh l y ,  ancl even he fore t h i s  ha<l thou)';h t  o f  erossing 

the Atlant ic .  I n  fad , h e  had t al,en an order from an 

American sportsman for a 300-ho rse-po wcr boat, which 

was t o  h e  de l ivere<l next March . I t  was s t ipulated in 

the  cont rac-t that  the  boat waf' t o  come to New York 

hy sea, so that M .  E d ge now proposes t o  !'nter the con­

test i f  the rules w i l l  perm i t ,  amI thus accompl ish a 

double p u q:ose.  

---------��.�, �  .. �-----------

Prof. Van't Hoff, th rough t h e  me<1 i 1 lIn of the Zeit­

schrift fijI' phy�ikal isch e Chemie,  offers a pri�e of $300  
for  the best. and most  eomplete synopsis of the l i tera­

t ure of  catalytie  ]lhenomena. The last day for the 

receipt of  papers i n  this  competit ion is  .J une 30 ,  1905 : 

the papal'S must he addressed to the E d i tors of  the 

Zeitsch rirt ,  2 Linnestrass€, Leipzig.  The compet ition 

is  to be decided by Profs_ Van't Hoff, A rrhen ius ,  aml 

Ostwal d . 

• • • • 

I n  Madagascar, a motor car service,  which was com· 

menced on J u n e  1 .  1 903 . for t h e  con veyance of maiIl'I 

and passengers between the East Coas t and Antana­

narivo,  hal' been worl( f'<l w i t h  regul arity and has given 

very sat i s fad ory resu l t s .  The road is  1 5 2  miles i n 

l ength ; its width is 16 feet 6 inches, of whIch 10 feet 

is macadamized . Th e maximum grad ient is 1 in 1 2 . 5 ,  

a n d  i t s  m i n i m u m  rad i u s  11 yards. 
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ARMOR AND WEAPONS OF THE DE DINO Museum of A rt, New Yorl, c i t y ,  were described and il-

COLLECTION.-II. l ustrated_ It is the pu rpose of the p resent brief re-
BY I.A BEL R_ WALLACH . view to tel l  som eth i n g  of t he more i m portant weapons,  

In a previous article  p u b l ished i n  these col umns, the w h ich add much t o  the h i s t o rical v a l u e  of t hat c o l lec-

more rrominent p ieces o f  armor in the adm irable De t i o n .  and o f  some a d d i t i o n a l  snits  o f  armor.  

D ino c o l l ection, l atel y acq u i r e d  by the M etropol itan O n e  o f  the most s p l en!l i d  spec i m e n s  of  these m e d i eval  

OCTOBER 8, 1904. 

w eapons is th e Papal sword of Sixtus V.,  embl azoned 

w ith the arms of the haughty A l ban i .  O t h e r  b l ades are 

here o f  rare Toledo and M i lanese workmanshi r ,  show­

ing the wonderful ski l l  attained by the s w o r ds m i t h s  of 

t h e  period.  The wea ! t h  o f  decorat ion l a V Ished u pon 

( Cuntm ued un page .!.; fI . ) 

The Helmet of Henri II. Seen from Both �ides. Its Rica Ornamentation Pictures the Heroic Deeds of Hercules. 

calendar Hunting Knife with Pistol, Which Marks the Transition Stage to Firearms. 

The Sword of 
I\ben Achmet. 

The Flutes of This Maxlmllien Suit Imitate 
the Ruffs and Slashes ot the Court 

Dress of Ihe Epoch ( 1530). 

An EarlJ Double-barreled Firearm in the De Dino Collection. 

Armor Made by Colman of Augsburg About 1 550. The 
Tournament Plates for Reinforcing the Armor of 

Shoulder and Face are Added. 

ARMOR AND WEAPONS OF THE DE DINO COLLECTION. 

A Curious Dagger and Pistol 
Combined. 

An Example of the Most Specialized Form of Joust­
ing Armor. Its Weight Is Nearly 90 Pounds. 

The Helm is Bolted to the Breastplate. 
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PEARY'S NEW SHIP FOR WQRK IN ARCTIC SEAS. 
All that experience and all that the cunning of the 

naval architect can suggest will be combined in Com­

mander Peary's new ship, that he is having built  in 

Maine for his final effort to reach the North Pole.  

Fashioned of unusual strength and girded and ar­

mored as was never Arctic craft before, it is Com­

mander Peary's belief that he may be able to · force 

his way through !h e  interfering ice until he has 

carried his vessel within reasonably easy striking 

distance of the topmost point of the globe. His inten­

tion is to force the vessel as far 

no rth along the frigid shores of 

Grant Land as possible, and there, 

from this utmost land base, to 
make his dash by sledge across the 

great central polar pack. Apart from 

giving him a shore base a hundred 

miles nearer the pole than would 

Franz Josef Land, the coast-l ine 

will  gi ve him an easier line of re­

treat on the return trip.  1'0 carry 

his party and two years' supplies 

so far northward into the great ice 

barrie r  of that region, the 'new 

vessel will  be strong enough to 

force its way successfully through 

the opposing floes, and, by rea­

son of her great endurance and 

the power in her engines, be able 

to cl eave a way where others have 

fai l ed.  

The new ship is  not large,  but 

she is of ample size for the work 

cut out for her, and everything lias 

been done to make her handy and 

serv iceable. Her principal dimensions are : length 

on load water-l ine, between perpendiculars, 161 feet ; 

length over al l ,  181 feet ; beam, maxi mum, at load 

water-l ine, 32 feet ; beam, maximum, over guard strake, 

34 feet, 2 inches ; mean d raft, 16 feet ; full-load d is­

placement, about 1,500 tons. 

The structural get- up o f  the craft will be very mas­

sive, and the stem, ste rn post, k eel,  keelsons, and 

frames will all b e  of very carefully selected white oak, 

fastened and secured with exceptional thoroughness. 

The frames, molded at heel 16  inches and at head 

10 inches, w i l l  be spaced only 24 inches apart, from 

center to center. I mmediately over the frames will  

be laid diagonal straps of steel ,  making a lattice lacing 
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the utmost caution will be exercised during construc­

tion to insure thorough water-tightness and to have the 

vessel warm and weather-proof. The beams will be of 

yellow p-ine, and likewise made of exceptional stout­

ness. The main deck beams wil l  be spaced four feet 

apart, from c enter to center, or on every oth e r  frame. 

The lower beams will be spaced d i rectly under the 

deck beams. As shown on the cross-section, all  o f  

these beams w i l l  be well  anchored, and most extensive­

ly tied by nu merous through-bolts riveted up inside. 

To prov ide still  greater athwartship strength, each 

CROSS-SECTION OF COMMANDER PEARY 'S NEW SHIP. 

beam will  be supported by h eavy d iagonal b races 

of yellow pine, l i kewise well  anchored and through· 

bolted. To give greater v ertical stiffness, each beam 

will be supported by t i e-rod stanchions o f  steel 

and wrought-iron piping, so arranged that they may 

be set up from time to time during construction, 

thus to provide against any sag developed in building 

and to insure a most rigid support. As can be seen, 

the craft is built to w ithstand very heavy pressures 

acting normal l y  to the sides, bi lges, and bottom ; and 

the shape of her cross-section is such as to tend to raise 

the vessel out of water as the ice pack presses upon 

her below water. A heavy w h i te-oak guard, 8 inches 

by 20 inches, will be worked a b reast of the plank 

she b e  frozen in-her own weight, i n  setti i 1J ,s  again, 

combined with the wedge-l i k e  form of bow and :;tern, 

being enough to break a wide crevasse i n  the ice, tllU� 
opening c l ear a way for p rogress. The second opera­

tion wi l l  be automatic, and .wi l l  relieve the ship from 

th e grinding, crushing effect of gath ering ice packs 

in motion. To take the worst o f  the rub of pass ing 

ice, the bow, the stern, and the water-line will be 

armored. The bow protection w i l l  consist of I-inch 

steel plating worked from the keel u p  to three feet 

above the water-t ine, .  and extending att for ten feet. 

The stern protection w i l l  b e  of l i k e  

strength , reaching from t h e  keel up 

above the water-line.  and extending 

forward for fourteen feet .  The 

water- l i ne armoring, extend i ng 

compl ete l y  between the bow and 

the stern protection, will be of ;Ys­
inch plating, 5 feet wide, one foot 

only being above board at load 

d raft. The main deck will be 

planked with 3 inch by 4 inch yel­

low pine most carefully cal ked, and 

the hatch coamings, of  stout white 

oak, w i l l  be nearly as high as the 

top of the bulwarks, thereby adding 

to the effective freeboard of the 

ship.  

The vessel will  carry two deck 

houses, and t h e  forward one, which 

will be po rtabl e,  will  be large 

enough to accommodate Comman­

der Pea ry,  the scientific staff, and 

the officers o t'  the ship.  When the 

ship has reached as far north as it 

is  possi ble to force her, this decl, 

house w i l l  be carried ashore to serve as winter q uar· 

ters, and, upon the depart ure o t the sl edge expedition, 

as a store-house for the more i m portant suppl ies.  Tllc 
crew will  be comforta bly . housed either i n  the fore 

castle or aft b etween derks, where accommodations 

will b e  prov ided fo r them. I t  i s  highly l ikely that the 

Eskimos and their dogs, which Commander Peary w i l l  

take on at Whal e Sound, w i l l  be housed under the 

forecastle ; but this is a deta i l  not yet settled.  

The l iving spares w i l l  be comforta b l y  but very sim­

p l y  finished, and th e ship wil l  b e  heated by steam and 

l ighted both by e l ectricity and by oil lamps. 

The motive power w i l l  consi s t  of  a single,  inverted, 

compound engine, driving a single 1 0-t'00t screw, and 

THE NEW SHIP WHICH COMMANDER PEARY IS BUILDING FOR HIS NEXT DASH FOR THE POLE. 

from bow to stern and from stern to bow, l eaving rect­

angular openin gs betwee r: ,  six feet square. Outside,  

over the straps,  will  be laid a double ('ourse of 5-inch 

planking, the inner course of yel low pine or spruce and 

the outer course o f  wel l-seasoned white oale Between 

(he two courses w i l l  b e  s pread a sheathing ot' tarred 

hemp or tarred canvas. The cou rses w i l l  be secu red 

to the frames very thorough l y ,  and the outer course, 

a fter i t.  has heen most caret'u l l y  ('a l l\f� d ,  w i l l  be over­

laid w i t h  ext ra heavy sheet ('opper. Ins ide ,  t he frames 

w i ll  be covered with 3- i nch yellow-pine ceil ing, and 

sheer from stem to stern, and so secure l y  fastened to 

the frames, plank sheer, and waterway, that it  w i l l  be 

a b l e  to support the weight of the entire ship. On the 

face and tinder side,  this  guard strake w i l l  be pro­

tected by a h eavy angle-bar 01' stee l .  The purpose of 

t h is guard strak e is  two·fol d : Fi rst, t o  add greatly 

to the longitud inal stiffness of the s h i p  and, second,  

to serve to l i ft t h e  craft o u t  of water, either by jacks 

placed u pon the ice o r  by the u p ward pressure o f  t h e  

ice pacl, i t se l f  cat ching u n d e r  t h e  rounte r of t h e  

guard. T h e  firs t operation i s  to rel ieve the s h i p  should 

steam w i l l  be supplied by two water-tube ho i l c rs . 

Under forced d raft, the engine w i l l  be a b l e  to deve lop 

1 , 4 0 0  ind icated horse-pow€!' ,  and under nat u ral d raft, 

1 , 200 indicated horse-power. T h e  b u n k e r  capacity is  

7 0 0  tons 0 1'  coal ; and at starting,  t h e  vessel  Wi l l  carry 

a dec
,
k load. I n  bags. of 1 5 0 tons more.  W i th this sup­

ply,  at a 1 0-lmot c r u i s i n g  sreed, she shou l d  be able 

to do between fo u r  and five t housand lm ots. 

There w i l l he a stearn capstan and s t eam steerin g 

gea r. 

The vessel 's rig is rather unusua l ,  hut  is suffic ient in 



spread of canvas to mak e  her manageabl e under sail 
alone. The i n d ividual sails a re designed to make it 
easy for a sma l l  crew to handle them. The standing 

rigging will  b e  o f  galvanized steel w i re rope. The 

foremas t and the m izzenmast will  b e  single sticks. A 

crow's nest w i l l  be carried on the main topmast. 

The h u l l  of  the new ship i s b u i l d i n g  at the shipyard 

of McKay & D i x ,  Verona, M e . ,  and com p l ete will  cost 

about $7 5 ,000 .  The engines and auxil iary, being con· 

structed by the Portland Company, Portland, Me., w i l l  

cost q u ite $45 ,000 .  T h e  utmost d ispatch , consistent 

w ith thoroughn€ss, is  to be devoted to turning the 

boat out by the early spring. 

Some time in J un e  or early i n  July,  Commander 

Peary hopes to start north ward . the s h i p ' s  complement 

to consist of about forty persons, exclusive o f  Eskimos, 

and by the end o f  th e Arctic summer he expects to 

have forced the s h i p  to the far north shore of Grant 

Land. With lhe first return of l i gh t ,  he w i l l  start on 

h i s  sledge j o u rney over l h e  great central polar ice 

pac k ,  using the flower o f  the Esl\ i mos fo r the rank and 

file o f  h i s  party.  

Commander Peary's i n d o m i table w i l l  and phys ical 

force are wonderfu l l y ,  though paSSiv e l y ,  graven in 

every l i n e  o f  t h e  sturdy craft that has been designed 

to bear him farther north than ship yet has broken 

her way ; and to M r .  W i l l iam E. Winant,  naval arch i ­

tect , much cred i t  i s  d u e  f o r  the skil lful  manner i n  

w h i c h  he h a s  planned t o  m e e t  every contingency of tha.t 

severe Arctic cl imate and service.  

ARMOR AND WEAPONS OF THE DE DINO 

COLLECTION.-II. 

(Contin ued from page 24�.) 

blade.  h i l t ,  and scabbard partakes o f  the gol dsmith's 

art rath er than that o f  the craftsman i n  steel . Great 

t wo-hander! swords may here be fou n d  o f  d imension 

and temper that bear o u t  the tal es told of men cleft in 

t wain a t  a single stroke. 

But o f  all  the k n i ghtly swords,  the most valuable in 

th e present col lecti on.  and the o n e  that appeals strong­

est to our sympath ies,  is the magn i ficent blade of Aben 

Achmet. Sheath and steel are of rare Hispano-Moorish 

workmansh i p ,  resplendent w ith enamel and gol d  and 

s i lver fi l i gree. I t  figured in a tragedy accompanying 

the fall  o f  the house o f  Abencerrages and the r u i n  of 

Granada. Pathetica l l y  near the h i storic sword l i es the 

elaboratel y-wrought Koran case o f  its l i ege, Boabdi l 

the U n l ucky,  last of t h e  l o n g  l i n e  of Moorish k ings to 

reign in Europe. The pole arms of this period are 

ch aracterized by brutal savagery curiously wedded to 

exqu is i t e  art.  T h e  heavy spiked mace, the enormou s  

battl e-axes and h a m m e r s .  l h e  t o r t u r i n g  triple-edged 

p i kes,  amply j us t i fied the i ron sh eath ing in which the 

warrior incased h i msel f.  

A curious and most i n terest i n g  weapon i s  an elabor­

ately gilded dagger, made in Germany i n  the latter 

half of  the sixteenth century. and carrying a p istol con­

cealed within its blade. .  The removab l e  tip of the dag­

ger forms the key . w h i c h ,  inserted in the knob of the 

hilt,  wound the wheel-Iocle The l atter is visible through 

the oblong opening at the upper end o f  the blade.  A 

fl i n t  is attached to the under side of the band of re­

TIOUSSI' that b r i dges the h i l t .  T h i s  bridge is movab l e ,  

and,  as i t  descen ds, it  rel eases the s p r i n g  t h a t  revolves 

the w h eel , brings the flint i n  contact w i th the wheel , 

and sends a show e r  of sparl, s  i n t o  t h e  pistol beneath,  

d i scharging its b u l l et .  The weapon i s  ingeniously con­

t rived.  and was no doubt h i gh l y  p r i �ed by its owner.  

U n l i l{ e  the dagge r.  the Calendar h u n t i ng-knife,  dated 

1540 .  carries its fi rearm ope n l y .  Its German maker 

must have been proud of his clever handiwork,  for 

bol d l y  has h e  made it  declare : " J (· IH: :\ X . · . HAU . ' . 

IlI s,n; . ' . KOLU;:\I >EH . ' . ( ; Jo: �1  ,\( ' 1 1 '1' . "  ( I chenn made this 

calendar.  ) 

There is also exhibited a sword-cane once the prop­

erty of P h i l i p  I I .  of  Spain. It has a T o l edo blade o[ 

wonderful  temper.  S t i l l  another remarkable piece has 

a p i stol dated 1 6 1 2 ,  wh i ch d i splays a compl ete double 

battery.  The mechan ism of the i ngen ious wheel-lock is  

clearly seen.  

The harquebuses and pistols show how far the l ove 

o f  ornamentation was carried . I nlay o f  pearl and i vory 

and overlay of gol d and silver.  repollssl' and incised 

work cover t h e  stocks.  The metal work o f  t he weapon , 

as well  as its wheel-l o c k .  l{ ey,  and powder flasl, , show 

treatment al\ i n  to t hat of t h e  gol dsm i t h ' s  art. 

Among t he smal l e r  weapons a re specimens interes t i n g  

a l i k e  [or t he i r  bea u t y  and o r n a m e n t .  and for the in­

genious d e v i ces that  insure t h e  a t t a i nm ent of thei r 

fatal p u rpose. The early fi rearms attracted m uch at­

tention. specia l l y  tho�e i n  which the mechanism o[ 

the ol d-t i m e  wheel- l oci, i s  v i s i b l e .  Prototypes crude 

and curious are here d isplayeo o f  o u r  modern rifle 

and dou ble-barre l e d  gun.  

The finest speci m en i n  t h e  De Dino coll ection, so 

far as weapons are concern e d .  ami .  indeed.  t h e  finest 

specimen of its kind i n  the wor l d ,  is a sword fashioned 

during the reign of Francis l . The h i l t  is wound with 

braided go l d  wire o f  extreme fi n eness and enlls in the 

bust of a woman, the model i n g  and carv i n g  o f  wh ich 

Scientific American 
are perfect. S i m i l a r  busts terminate the cross-bar, and 

a coiled serpent guards the end.  

The exh ibit of the helmets i n  the collection is l ik e­

wise most comprehensive.  Those who have read the 

p revious article w i l l  recal l the many types there i l l us­

trated. It may be fi t t i n g  in th i s place, however, to call  

attention to the royal burginet of Henri I I .  of France. 

I ts sides tel l in rich rel ie[  of the v ictory of Herc u l es .  

The casq ue f o r m s  p a r t  o f  the g i l d e d  a r m o r  h e  wore 

when as Dauphin he visited h i s  royal father,  Em peror 

Charles,  confined a prisoner o f  war i n  Mad rid.  

I n  the previ ous art i c l e  some ::;plendid spec imens 0 [  

a r m o r  in the col l ection w e r e  i l l ustrated and described . 

Moving from case to case o[ t h e  col l ection.  one cannot 

help noting how fashion changed i n  th ese steel gar­

ments,  even as i t  does i n  ord inary dress to-day. The 

ear l i e s t  suits show shoes ending in a cruel  spike, with 

other spikes projecting from the arm p i eces.  A swift 

thrust from a foot or elbow thus armed was l ikely to 

lEave an indel ible mark . Later the square-toed shoe, 

supple and flexible,  by reason of its many plates, came 

into favo r.  It i s  to be seen i n  the royal suit of Ph i l i p  

I I .  of Spain.  o f  bloody m emory i n  England and the 

Netherlands.  Over the heart i s  the cross of Calatrava 

a n d  d ' A l cantara. I t  is hard to reconcile the mean i n g  

of this  s y m b o l  with the ruthl ess persecution its wearer 

instituted i n  the Protestant lands h e  sought to conquer. 

A large portion o[ this richl y-decorated suit .  as stated 

by Baron de Cosson. formed a part o f  the collection 

o f  the Madrid Arm.el' ia Real .  From this armory nine 

A Large Portion of This IDghly-Decorated Suit Belonged 
to Philip n. of Spain.  It Bears the Cross of 

Calatrava and d' Alcantara. 
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pieces of this suit  were abstracted in 1839 .  The back­

plate,  the breast p l ate ( w i t h  its dependent p ieces ) , foot­

plate,  and the defense of one forearm are added from a 

s i m i l a r  suit .  The l attel' p ieces formed part of the 

harness,  of which parts are s t i l l  preserved i n  the Ma­

d r i d  Armeria,  which appears to have belonged to a 

member of the fam i l y  of o · Onata. The s u i t  was made 

i n  Germany about 1 5 5 4 .  

Stil l another s u i t  belonging t o  Ph i l i p  I I .  is  a l s o  d is­

played.  P h i l i p  I I. was painted in this second armor 

by Titian and Rubens. A century l ater, Vel asque:t. 

lI sed i t  i n  h i s  portrait of Count B enavente, now i n  tlie 

Prado Gal l e ry in Ma(l r i d .  This armor was fash i oned by 

a German a r t i s t  about 1 5 !)0 .  The numerous p i eces of 

richl y-decorated armor i n  l h e  part icular case contain­

ing the suit and in a n e i gh b o r i n g  case formed a com­

r l ete pano p l y  o f  wh ich t h e  parts cou l d  be changed ac­

cord i n g  to t h e  needs of i t s  wearer.  In the speci m en 

i l l ust rated , the tournamen t plates that reinforce the 

a rmor of the shou l d er and face are added.  The suit 

was probab l y  made b y  Colman o f  . A u gsburg. The 

sword hilt  i n  the l eft hand o f  t h e  armor i s  o f  Spanish 

m a k e ,  and dates from t h e  m i d d l e  of the s ixteenth cen­

t u ry.  I t  is the work o f  Sohagun e l  Vi�jo o f  Toledo, the 

swordsm ith of Phi l i p  I I .  

A very rare speCimen i s  a florid and tlamboyant suit  

w i t h  i t s  grotesq u e  visor mask . The puffing and slash­

ing of the court d ,ess o f  the day ( 1 5 3 0 ) is im itated in 

the metal, and the anatomical lines are followed w ith 
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admirable fidel ity, even to the instep and gau ntlet.  Every 

v u lnerabl e  point is guarded ; yet nowhere is the move­

ment of the j o i n t  o r  muscle hampered i n  the s l i ghtest 

d egree. The l ightness of  the p l ates i n d i cates that the 

armor was designed fo r occas ions o f  ceremony.  T h e  

h u man f a c e  visor i� r a r e .  B a r o n  de C o s s o n  finds e v i ­

dence regarding thi8  armor ( one of the mo�t val uab l e  

of the c o l l ection ) a s  h a v i n g  been a gi ft. 0 1'  the Emperor 

Max i m i l ien to one of the d i gn i taries of his court.  The 

left hand o f  the armor holds a Spanish swor(1 made d u r­

ing the sixteenth century. 

A remarkabl e harne;;s is the jousting armor made by 

a German craftsman about 1500 .  This is an exam p l e  of 

the most special ized I'orm of jousting armor. I ts weight 

i s  nearly 9 0  pounds.  Th e hel met, weighing 2 2  pounds, 

was bolted to th e brea�tplate,  and i s  0 1'  sufficient sizp, 

to enab l e  the wearer t o  t u r n  h i s  head. The armpit .. 

w e re p rotected by large rond e l l e s ,  and a shiel d fastened. 

at a Single point serv er! as a mark for a l ance thrusI .. 

The lance o f  this period was sometimes over 1 6  I'e� 

long ( about 4 inches i n  d i a m eter neal' the hand ) ,  ana 

w e ighed nearly 40 pounds.  I t  c o u l d  not,  therefore, bl> 
held very wel l ,  but had to b e  bal anced between a sel)­

arate " fork , "  attached to t h e  hreastplate, and a long 

arm riveted to the bacl' p late .  Such was t h e  weight 

of the armor, and the rap i d i t y  o f  the charge,  that a 

lance which strucl, .;quarel y w o u l d  be spl i ntered. A 

barrier separated t h e  jousters,  and renderer! armor for 

the l egs unnecessary. The headpiece o f  a horse mount.er! 

u nder the suit i l l ustrated i n d i cates that the horse� 

w ere sometimes b l indfolded to prevent their shying. 

------------.��0� •• ----------
Hydrop)allt"s- N .� '\-· l;4'o r .ll f!i, o r  G l i d i n g  Hou t fli. 

This name, formed on the analogy o[ aeroplane.  i s  

suggested fOI- v e s s e l s  which,  instead of floating in 

water, glide over its surface as s l e i ghs glide over lee. 
Two such gl i d i n g  boa t s  have reeent l y  been invented 

i n  France, one by the w e l l - im o w n  cons t ructor A d e r ,  

t h e  o t h e r  by C o u n t  Lambert. Ader's  i s  a flat-bo ttomed 

boat prov ided w ith w i ngs and tail l i ke a b i r d ' s ,  w h i c h .  

w h en expan ded, graze the surface o f  t h e  w a t e r .  A i r  at 

the pressure of one-twentieth o f  an atmosphere i s  forced 

under the w i ngs and tai l ,  rai�ing them and the boat 

w ith them u n t i l  the bottom j ust toucheR the su rface. 

Th e resistance being thus d i m i n ished , the boat is  d r iven 

forward rapi d l y  by a subme rged propeller.  

Though , the boat worl,ed fai r l y  w el l ,  i t  i s  too com­

p l icated and u n w i e l d y  for practical use,  and has been 

p resented b y  i ts inventor to t h e  Conservato i r e  d�s Arts 

et  Metiers,  where it  is to b e  preserved as the embodi­

ment o f  an ingenious i d e a .  

Count Lambert's b o a t  i s  much simpler and more 

practical. It  somewhat resembles a raft, beini stx 
meters long and three meter� w i d e .  Under t h e  bottom 

are five planes, whose i n c l inat ions to the hori7.ontal 

increase progress i v e l y  from t h e  fin;t,  at the bow, to t he 

last .  at the stern.  W h en at rest the boat is submerged 

to a depth correspon ding t o  its weigh t ; b u t  when the 

motor and propel l e r  are t5tar t e d ,  th e  bow and then the 

stern are forced u p wanl by the presslIre o f  the water 

on the incl ined p l a n es u n t i l  the boat is raised to the 

surface, over which it  skims with astonishing velocity.  

At the first trial ti .  in May of this year.  it  made 3 2  Id lo· 

meters an hour w ith a 1 4-hor�e-power motor. A boat 

of ord inary construdion wou l d  have needed 40 horse­

vowel' for such a speed , and t h e  motor actually used 

w o u l d  not h ave driven i t  faste r t h a n  1 5  k i l ometers an 

hour. I n  a later trial . a f t e r  �ome alterations had been 

made i n  the mach inery,  the Lambert Doat. made a re­
cord of 3 4 . 5  k ilometers ( 21 .42  miles ) an hour. 

Th e  screw works between two r u d ders which. of 

course, are very deer.  The boat eannot move backward 

except very s l o w l y.  but t h i s  del'ect cou l d  be remedied 

by making the plane� movabl e.  and reversing the i r  i n­

c l i nations w i t h  the reversal of the screw. 

I t  i s  obviously u n s u i t ed for rough water, but its sim­

p l e  construction and great speed w ilh smal l consump­

tion of po wer reco m m e n rl it h i g h l y  for use in harbors 

and r i v ers.  

Here its sphere of u s e f u l ness is res t r i c t ed , like that of 

any other screw-propel l e d  boa t .  by shoal water and by 

vegetat ion ; for though Lambert's boat has no appre­

c i a b l e  d raft when moving at fu l l  speed , its screw i s  

d e e p l y  submerged w h e n  at r e s t .  Screw-prope l l ed boats 

also have the unpl easant property of fou l i n g  shallow 

waters and driving away fish . 

A l l  these d i sadva ntages. in t h e  case of the Lambert 

boat, can be obviated by rel;lacing th e water propel ler 

by an a i r  propel l er.  

The a i r  p ropel l er is not a n e w  invention.  I t  was 

used by Count. Zeppel in in a boat d esigned to as�;ist i n  

t h e  trials o f  h i s  fi rst a i rsh i p ,  a n d  w a s  described and 

i l l u strated i n  these columns. A n  a l u m i n i u m  w i n d m i l l  

about t w o  meters i n  d ia m eter,  d r i v en by a 1 2-horse­

power motor. propell ed this boat at the rate of 12 o r  i4 

k i l o m eters an hour,  a performance nearl y equal to that 

o f  boat s w i t h  suhmerged propellers o f  the same horse­

power. 
A Lambert boa t .  o r  " h y d roplane."  s i m i l iarly equ i pped ,  

shou l d  skim with ease over very shal low water and 
over or through v egetation. 
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PERFECT WORKING M ODEL OF A WINTON TOURING gAll. 
In the SCIENTIFIC AMERICAN of Septem ber 19, 1903, 

were i l lustrated some very interesting models, made 

by Dr.  Frank W .  Brandow, of Pittsfield, Mass.  By far 

the best model which Dr. Brandow made, one which 

was not included among those published in the issue 

referred to, was a beautiful m i n iature W inton touring 

car. I t  was exh i b i ted at Tiffany's for a time. 

Dr.  Brandow makes these mOdels  simply for pas· 
time,  and never 'Sel l s  them. The 

model of the W i nton touring car 

i s  perfectly  made to scale, one· 

eighth of an inch to the foot, 

from b l u e  prints and a set of 

drawings furnished by the W in· 

ton Motor Car nage Company. 

The l itt le  car i s  constructed of 

si lver·plated and 0 x i d i z e d  

bronze, s i l ver,  copper, and alum­

inium. T he silver lamp is a per· 
fect model ; the side l i ghts are 

reproductions of the D i etz lamp. 

The upholstery is made of kid. 

All the working parts have been 

careful l y  fash ioned, such as t he 

steering gear, brake lever, and 

the l ike.  The artil l ery wheels 

are also exact copies, th e tires 

hav ing been made by a Ch icago 

firm. T h e  entire model weighs 

about fifteen pounds, and is two 
feet long. 

---.. � .---
THE LARGEST NARWHAL TUSK. 

BY WALTER L. BEASLEY. 
Pro bab l y  one of the least 

Imown and strangest o f  a l l  

t h e  s e a  animal s i s  the narwhal 

( Monodon monoceros ) conjec' 

tured by some to be the original 

of the fa h l e d  unicorn. The great 

pecu liarity of this graceful ceta-

cean l ies in its long tusk, a pOlished ivory s haft, 

straight as an arrow and sharp as a lance, which pro· 

trudes from i t s  head to a great d istance. This for· 

m i dable and gl itte ring appendage gives to the animal 

a striking and spectacular appearance, excel l ing most 

o f  the other land and water i nhabitants of the frozen 

world. One of the most showy and h i gh l y-prized tro· 

p h ies which Lieut. Robert E .  Peary brought back from 

h i s  last journey to Greenl a n d  was the ivory tusk o f  a 
narwh a l ,  recently  p resented to the American Museum 

of Natural H istory. This i s  the record-breaking speci­

men o f  the world,  so far reported, measuring eight 

feet i n  length and eight inches i n  circumference at its 

thickest part. A real ization o f  its he ight i s  gained 

when i t  is placed a l ongs ide a man, the extreme point 

of the tusk overtopping his head two feet. An ex­

tremel y  rare specimen of interest to naturalists i s  a 

head having two horns, one tw isted i n  an unusual 

manner. The big tusk is spirally grooved. Its use i s  

though t  t o  h a v e  b e e n  f o r  defense, breaking the weak 

A DOUBLE·HORNED NARWHAL, WITH TWISTED 
TUSK-A RARE SPECIMEN. 

ice to o btain breathing holes, and also as a weapon 

to secure prey. These strong, piercing tusks cou l d  

easily penetrate t h e  hottom of a good-sized vessel, i f  

s h e  w a s  f a i r l y  s t r u c k  w h e n  the animal was moving at fl).!! speed . The range of the narwhal is from 76 de­

grees 10 83 d egrees north l a t i t u d e  i n  Green land . w h i e h  

t a k e s  i n  the extreme n o r t h  o f  t h e  western hemisphere.  

Scientific ADlerican. 
Whale Sound , I nglefield Gu!f, Cape Sabine, and 

Payer Harbor are favorite haunts ot this animal.  Mr. 

Wal demar Jochelson, of the Jesup expedition, reports 

having seen a narwhal tusk at K u l i c  Bay, on the Arc­

tic coast of northeast S i beria, w h ich was l onger than 

a native's height by a foot. The Asiatic Eskimos and 

maritime C h u kchee, who dwell  along this desolate 

and frozen region, from the mouth of the Kolyma 

River to East Cape, a stretch o f  3,000 m i les, go out 

PERFECT WORKING MODEL OF A WINTON TOURING CAR. 

into the open s ea in pursuit  of this animal.  Clever 

ivory carvings in m iniature o f  animals and natural 

obj ects are executed by the natives o n  the tusks, also 

fash ioned i nto various i m p l ements. They are of sys­

tematic ha b i t s  i n  Green land,  appearing at certain 

times i n  schoo l s ,  making excursions into the various 

bays and fjords i n  search o f  foo d .  A ban d  of a hun· 

d red o r  more form a picturesq u e  s ight when plowing 

t h rough the water i n  m i l itary-li k e  procession, the 

l ong, gl ittering horns al l  r i s i ng i n  u n ison as they 

come up to the su rface to b l o w .  Their advent is  hail·  

e d  w i th delight b y  the Eskimos, as they are said to be 

the forerunners of the early approach of the right 

whale, which , l ik e  t h e  narwh al, uses the same kind 

AN 8·FooT NARWHAL TUSK, THE 
LARGEST ON RECORD. 

of food,  consisting of m o l l usks, fish, etc. A skate over 

two feet l ong and one foot in breadth has been found 

inside a narw h a l .  I t  is considered somewhat remark· 

able that it managed to swallow a fish whose breadth 

is nearly three times as great as the width of its own 

mout h .  It i s  most. proba b l e  t hat the fish was p i e rced 

with th e  narw h a l ' s  horn and Id lled before it passed 

down the throat of the toothless animal.  The body 

of the narwhal is dotted with black and white spots, 

the eyes are smal l ,  and the blowhole is situated on tile 
top of th e head. 

The animal furnishes a highly esteemed food for 

the Greenlander:s, and i s  actively pursued d u r i n g  

the h unting seaso n . A b i g  carca:ss is considered u 
rich prize by the fortunate hunter.  The n u t r i t io u s  

skin forms the m o s t  del icious sort of chewing g u m  

fo r b o t h  m e n  am1 women, a n n  
is  r egarded as a choice l uxury. 

T h e  body is covered to a depth 

of three o r  fo ur inches w i th a 
layer of fine b l u bber, weigh i n g  

h a l f  a ton a n d  y i elding a large 

amount of the best grade of o i l .  

I n  laying i n  sto res f o r  h i s  dash 

over the Greenland ice·cap, 

Lieut. Peary has stated that the 

animal provided some o f  his 

most nourishing suppl ies.  The 

b l ubber was cut i nto small  

ch unks, and packel!  in tin cans. 

The skin was d i v i ded into strips, 

and given as food to the dogs. 

It appears hard l y  cred ible  to the 

sportsman o f  c i v i l i zatio n, yet it 

is all the more a t r i b u te to the 

bravery <' n d  sld l l  of the Esk i m o  

h u n ter,  t hat t h t s  l e v i athan o f  

the A r c t i c ,  w i t h  "l power f u l  body 

and t u s l( s  hav i n g  a combined 

length o t  from ::0 to 25 fcc t ,  
c o u l d  b e  k i l l ed b y  h is eaptor 

seated i n  a fra i l  sl\ ln Imya k ,  
w i t h  o n l y  a crude bone harpoon 

as weapon, yet sueh is the cas �.  

Modern firearms have not yet 

been adopted in this remote rc­

gion.  White expl orers :shoot 

the narwha l ,  b u t  i n  many i n· 

stances fa i l  to secure t h e i r 

game, owing to t h e  sinking of t h e  body before it can 

be reached. According to Lieut. Peary, the surest 

method i s  t h e  one adopted by t h e  natives, who cau· 

tiously approach the narwhals i n  t h e i r  kayaks, w h i l e  

t he y  are feed ing o r  sport i n g  i n  the w a t e r .  During 

these p l ayful ex hi bitions,  as they rise t o  the surface, 

they som etimes cross their horns as i n  fencing. On 

these occasions, the keen-eyed and experi enced hunter 

watches for the moment when the animal reaches th e 

surface to blow,  and then hurls h i s  harpoon w i t h  a l l  

h i s  strength i n t o  i t s  b o d y .  A fter t h i s  weapon has 

been thrown, i t  penetrates the animal ' s  flesh i n  a longi­

tudinal manner.  Soon, h o w ever,  owing to the weight 

and " ressure of the shaft, and also te  t h e  increased 

movement of the wounded n'lrwhal,  the head of the 

shaft i s  forced into a t ransverse position i n  the flesh, 

and the head of the harpoon at the same time becomes 

detached from the shaft. The inju red narwhal is then 

held secure by the l i ne u n t i l  exhausted. The weapon 

has an inflated sl\ l n  buoy or float attached to it, w h i c h  

THE TAIL O F  THE LARGEST NARWHAL 
EVER CAPTURED. 

is used to keep the body from sinking while It Is being 

towed home or to the shore, to be cached in a rock or 

h igh ledge. 
. ' e · .  

The experience gained with the use or pressed peat 

as locomotive fuel  in Bavaria, Austria, Sweden, and 

Russia is stated to iJe very satisfactory. 



Scientific Alllerican 
RECENTLY PATENTED INVENTIONS. 

Apparat u 8  Cor S l)e e ial P u qJ O " e  s.  
P e r t a i n i n g  to M 'lOoieal I n "trulll ent". 

N O TE - S H E ET.-W. H. VEHS'''HAELEN and 
C. A U"EH, New York, N. Y. The obj ect of 

OVE:-< FOR COKINU l'I<;AT W I T H  U E ­

C U VBUY 01,1 BY-PHOl)l' C T S . - E .  Bl{l� ) n ; H �  
t h i s  i n \'pn t i o n  i �  to )H' o \' i d e  a s h e e t  ll rra ng('u 

�lariupo l ,  U u s s i a .  The object of the inven- , t o  (' (Hl t r o l  t h e  �;oll n d i n g  lle v kt' s  o f  t h e  m u s i c a l  

ti on i s  to p rovide an o v e n  m ore t� s[H�(' i a l l.v I i n s t r u m en t ,  t ;) go v(' rll t h e  f o r w a r d  t ra v e l  o f  

designed for l'o k i n g  p e a t  by dry d i s t i l l a t i oll ' the shept on I t s  �puo l ,  �n d  to con t l:0 1 t h e  con-
IH '( ' t j PD pf 1 b p  ID})jn WJDD-clJp"-,,t WJtlJ thE' /0 ti (err ecUf((/({fic,iI fli,llll1t-l' oJ' ([{liNzing c(te 

g:ll.;e:,.; P I'Odll CI�d as f u e l  fcr _ t h e h e a t i n g  of t he 
" t iOll w i n d-chest.  

\'('t\ ul' i n g- r c t o r t H , I t s  COIl H t r l l r: t i on ('on " i s t s  of 1 1' 1 ( , K I:\' U l Jl-: \' I ( 'I'; F O lt il l 'I' l l E H 8.-W. It. 

a " I i t a b l e  n u m b!'I' of "" I' t k a l  retorts. of I',. · i YI'; j ( S Tl�AE L E ""  a n d C , A LT]o; U "  l\' e w  : ol'k, N, Y .  
f l'H e t o l'Y l l I a tpt ' i a l  a n d  H l' l'ung(-'d s i de by side,  I I I t h I S  v a t e n t  t h e  ou.] p c t  of the Illyen t I o n  I S  
o f H lly :-; u i t a 1J l (' m a t p r j ;, l ,  t h e retorts bein g t h e V r o \' i s i o n  of a l l P W  a n d  i m p ru ved Vkk ­
l' O l l l h i IH' , I

. 
i n t o  g r o u p s  and a l l o w i ng f r e e  u <..'eess I' iug

. 
(h'yiee fu r Helf-p l a y i n g' . z i t h

,
e l'� a l' l'�ngp d 

fro Ill t Il\' bottom. to I 11Sll i'(' a p ruper a u t o m a t I c  [H e k l n g  of t h e  

H XO 'V- �I I'� L T I X( ; A PP . .:\,JtA T t�K _ I I .  C. I s l l ' i l lgs u <..'cording t o  t Il('" nota t i on of a n o le-

] ) .\ \" I H, Ph i l a d e l p h i a ,  P u ,  T h l:' i n ven t ion Pl'O- : slIce t .  
. 

y i de s  n o v e l  (lf� t a i l s  of t'O ll s t l' l I l' t i oll for a snow- I P I t' K I X U- HE V I C E . --\\r . n. VEHSTI{�\ELE� 

W e l t i ng H })[Hl l' u t l l S  t h a t  a tfnl'd ('ol l v('u i f-'n t .  IJ l'a t'- i .1 1H1 C . A LTE H . �p\V Y ork , � .  Y. I n  t h i s  ease 
t i e a l  lU f'anS for t h e  slH'edy l' Oll \' P l' s i o ll of ::m ow : 1 l I t' u bj l:' e t  of the f m» ro\'ement i s  t o  lJ ro y i d e  a 
from t ll t! < ' i t y s t n ' p t s  i n t o  \\'(1 t p l' ,  1 :y t I l t' V 1'U- ! p i e k ing' de v i c e , u r r a nged to i n sure p icki ng of 
V i::; iOl l  o-f s u d l  a[J I Hlra t n s  at s u i t a h l e  [Jo in t s  in HlP [J rope 1' st rIngs as e a l l t'd for by t lle nota­
t he s t l'et� l s it w i l l  be pO;5s i h l e  to r e m o ve the t i O l l  of t he n o t(' - :-; hel' t a n d  to i n s u r e  fu l l  and 
�mo w on a l a rge area before i t  obstructs I W l'lll O n i o u s  sounding o f  t h e  strings and p re -

t m y e l .  "'Il l i n j \ l l')' to t h e  salIle by m o v i n g  t h e  picks 

T t; H I' E X 'l' I N I'� -ST I LL.-J. F'. • • (' a s i ly a n d  so f t l y  in and o u t  of engagement 
,

B A I L�� Y ,  ' a l - w i t h  t h e  st l' i ngs a p p r o x i m a t f' l y  t h e  same a s doshI ,  (;a.  B r o a d l y  stated t h e  Inyt'u tlOn com- i w h p n  t h e  s t r i ngs ure p i ck e d  by lland. 1 ) l'p lu'IHI :..; a s t i l l ,  slH' c i a l s t t'H m -1H'a t i ng- means, I 

l l IJ of l' il lg� engaged oll e  i n  a n o t  h l' l' in t h e  ::;ame 
m a n u e l' a s  i n  a eoa t  of ll1 u i l .  This c h a i n  i s  not 
incorpora ted w i t h  t h e  l'u hlw l',  bl lt  i s  [rep be­
t ween the o u t P t' e o v c I ' i n g  U I1 ( l  t he catlvas t h a t  
carries i t . Th e  c h a i n  h a s  m u ell g l'ea t l ' l' fl e x i ­
h i l i t y  than o t h e r  w i re gauze e i t h e r  woven o r  
p l a ited. 

Kai l ,,,r a y �  and 'I'll e i r  ;\_ (��·('-�sorics. 
IXB1t J ( ' AT I X ( ; - I 'A ( ' K I :,\ ( ;  I I O L P E lt F On 

C A l{-AX LI�J BOX E � ,  -- ,f . H. P.\ T T I·; :\: ,  i : n l t i m ore,  
l\ld .  By this i n n ' n t i o n  .:\ 1 1 ' .  J la t t ('n :-ippks t o  
p rovide a l u b r i c a t i ng de\' i ('e i n  w l d e h  t h e  
packing c a r r i e r  w i l l  h o l d  t h e  p a dd l l g- a n d  l u'e­
vent it  from sh i f t i ng i n  the d i l' ( 'c l i oll o f  the 

c i rcll m f e rence o f  j ou rn a l .  i lud i n  w h i c h  the 
carrier w i l l  t a k e  t lw p l 'eHSl l l't' I l l' t h p a < ' i l l a t i n g  
s p r ings �o t h a t  t h e l a t t e l' w i l l  not t p 1 ul t o  con­
dpnse 01 '  ('ompl'4.:'ss t h e  packing a g a i llst the 
j o u r na l .  

1'O'l'E.-Cop i e s  of a n y  o f  th ese p a t eu ts w i l l  
be f u r n i sh t> d  by Mnun & C o ,  for ten ecnts e a c h .  
Please s t a t e  the n a lll<' of t h e  p a t e n  tee, t i  t i e  o t  
the invention, a n d  d a t e  o f  the paper. 

Businus and p¢fs�nal Wants. 
READ THIS C01X:\[� CA R Bl<'ULI.Y,-You 

wi l l  tind inqui ries for cf'rtain c lasses of articles 
numbered in ennHecutive order. If you manu­
facture th ese p'oods writp us at once Hnd we will 
send you t h e  name a n d  andress o f  the part y desir. 
ing- tbe l nformat ion. i n  every ('ase it i l!!' ut'ces­
.. ary to gi ve t h e  n U lll ber o f  t h e  inquiry. 

:rl lJ N N  &: CO. 

a :-; I pn lll gPt1 P l'a t or ,  a col d water tank,  huving � E L F-PLAY I X G  Z I T I I E H . ---:-,Y. R.  VI� U ­
t il t ' rPi u a ny s u i ta b l e  wo r m  0 1' c o l u m n eondenser, � T H .\E I:E X  a n d  c .  AL'l'EU,

. 
New Y ork , N. Y. �"h e  

t l w wo r m  l w i n g  i n  OIH'Il {'o m m u n i e a t i o n  w i t h  Il l v t'n t lO n 1 ' (' l a t ps t o  s t l' lilged In s t l'umf'l l t s 11tH'· 
t lH' u p p{' r p a r t  of the :s t i l l .  a n d  a s t eam-oper- i i n g- a t'oi ll - t' on t r o l led m o t o r  a n d  a ll t o lll a t k  
a tl ' (l P U Ill P hav iu'T s u i t a h l p  <..'onIlP(, t i o n w i t h  t h e  V ie k i ng" de yi ee s  fo r  p i dd n g  t h e  s t r i ngs. Th e 
� l I p p l v  of ('o l d  S \va t e r ,  t h e (' OlH)pnSPl" t a n l{ .  ou j e c t  is  t o  p l'ovide a z i t h e r  a rranged t o  p e I'­
and tile st< 'um gene r a t o r ,  The p u m p  is worked m i t  t lH' lIse o f  a n u m ber o f  ;.;e leetC'd r o l l s  of 

by ;.; t eu lll \\' h i e h  h a s  in i t ;.; l i ve s t a t e  ;,; p l'vpd fu r uote- Hil et' t s  on a · s i n g l e  eu l ' I ' i p r ,  w h e reby an.v Marme I::-on 'Vorks. Ch ICago. Cat.a l ol!u e free. 
IH'a t i u� t i l (' s t i l l .  I lIl I I l'Oy('(l l'(' ;'; U I t H  a l'e a t ·  o n e  o f  t he llo te-slH .'d s m a y  1.H' Drought i n t o  

I n q u i ry No. 6 fl 4 cl .-For m a<,h i l l crv for peeJing, 
l a i l h'd t h rollgll i n d ll e t i ve a ct i on p l'oduct'd hy o pt' r a t i n' p m; i t i o n  a n d  l l ll W O l l lHl o ve r  a t l'aekp l'- cra ck ing , c leanu ,g and b leach ing w a i l luts. 

t ht' I H I I l l ! ) in t 11(' s tt' a m  lJa :-:sa �(, wH .r s t h rough board to L'a n se p icking of t h e  s t r i ngs , accord- i A VTos .-Du ryea Power Co. , Head ing, Pa. 

I h e s t i l l ,  w h p l'l' by w i t h  a m i n i m u m  lise of , i u g  to t h e  n o t a t ion of t h i s  opera t i ve n u te- I I n qu i l'Y 1'\ 0 .  604 � . -For o u t H t s  a n d.  :supplies for 
s tt'a m  an i m p roved p ro u u e t i oll of t u rpen tine, ' S lH�f' t ,  a n d  tu a u t o m a t i c a l l y  r e w i n d  t h e  opera- confectioners , bakers, etc. 

t a l' .  a n d  resin it:; h a d .  t i Ye n o t e-t-iIH�e t  a f t e r  t h e  tunp i s p l a yrd t o  . .  u. S." M etal Polish. I n d ianapolis. �am n l es free. 

Of I n t e re .. t to ,,'a rIlH" ·". 

a l l ow resetting o f  the roll-carrier for anothe r  I n q u iry N o .  6046.-For manufacturers of broom. 
t u n e . - making machinery. 

C ( )  1:,\ - l ' (  ) X Tlto LLElJ A l'l'A UA'l' l' 8 , -\y. R 
�IO \\, I :'\ U - �I A ( , I I I :,\ E , - C ,  I I .  I I  E \no It, H i gh I YE I t H T lt.\E U; :; a � d C . AJ.'l'EH ,  Ne w  York, N .  Y.  

� t I' ( 'p t , t ' l' i l'k l a d e ,  "' i l t s, En.� l a l l d .  :\ 1 1'.  l l p w p l' S I n  l i l t' IH'PKl' ll t  Illyen t I on 1 h e  UUJPl't IS to [>1'0-
i l l \'(,ll t i o n  l'c l a t p s  to !l t l' : l e l\ - (, } (,H l l ( ' I' f o l' Ill O W - v itI I '  all :l vpa ra t ll s  m o re c:.;pe e i a l l y  a d a p t ed 

Perforated Metals . Harrington & K ing Per forat.ing 
Co . •  Chicago. 

I n q u h' Y  N o .  C;04 'f . -Ji'or m an u fuct.urpr'R of wnod 
U l l lt  m e t al ]athe�,  sawH,  drIl ls . work benches,  etc" lol' 
Ill aHual training s ellou l. 

i n g-l l lH('h i tH's desigllt'd to d t ' H l' t l i p  ( ' \ I t  gl 'asH 
f l ' o m  t he standing c r o p  d l l r i l l � t i ll'  f i l 'st  ( ' 1 1t  
a round t h e  Held 0 1' aero:,.;s the s t a l l d i ll g  <..' rop , 
a n d  thereuy d i spense w i t h  t h p  I l l a n u a l  l a bo r  
mm a l l y  n�(jll i re d  t o  remove t h i s  C 1 I t  s w a t lt 
lwf o l'e the fi e J d  or p iece ('an Iw ( 'ol ll v l l' t e u ,  
a req l l i rement w h i c h  often enta i l s  grt' a t  lOBS of 

l i m e  and crop, 

f o r  l i SP OIl t-il' l f- v l u y i n g  lll l l s k a l  i n s t r ll Illcnts : 

< 1 1 1 ( 1  tl l ' l 'H ng"{'d t o  u t i l i zt' t h e  i n t rod l lt'pd eo i n 
: I S  n l ' i r{' l I i t -d c s e r  fur s t a r t ing t ll (' mutor eill ­

p l o,Yt'd f o t' r u n n i n g  tile i n s t r l l uH--' n t  on w h i e h  
1 l lP a p V <l 1 ' : 1  t 1 It-i  i s  u V V l i e d  a u d  t o  release the 
{'(l i l l ,  a n d  t li p l'Puy break t h e  c i l'et l i t  nfter the 
h: H t r u lw'n t l i a s  1 i n i s l i p d  p l a y i n g  a n d  the m u s i c  
s h e e t  h a s  been l'el'oIIed on i t s  spool. 

IL\Ul'- U O LllE H . - ( ' ,  F .  8 U 'l'r: lt, B l ack D i a -

I f  i t  H I  a paper t u b e  w e  c a n  s u p pl y  i l .  T e x t i l e 'rube 
Company. Fall River, )I ass. 

I n q u i ry N' o .  604 � . -For tnl i lcter� (If �t ('a'" eJ lgin es 
for au tomo bi les , or makers of br eam au t omo h i l es. 

Saw m i l l  machinery and outtlt� m anufact.u red by t h e 
Lane :Mfg. Co . . Hox 1;), )'lontpelier,  Yt.  

I n q u i r y  N o .  60:1 9 . -For m anufactu rers ( I f  m 'l C tdll 
ery for excelsior v l anls.  

D. A .  Beaton , Practical Lead B u rner, P. 0 ,  Box 334 
'V o burn, Mass. F ifteellyear�' experience. 

O f  (.e ncral I n te rt�tjt. 1 I l0 lHl, 'Yu s h .  ::\ [ 1' .  � ll tt' r ! .s  invention h a s  l'ef-
I n q u i rl' :So. 60.,)O.-For Il l a k en� of eumpressed 

�l I H H () R - F H A ::\I E . - L, H. PIL\ IL\ H ,  N ew ('I ' ( 'nee to h o l d e r s  fo r m o u t h - h a rp s  and other puver, to be used as a s u b�t i tute fol' leat h er. 

York, X, Y. The p u rpose of t h e  i n ven t i on i s  i l l s t I ' I 1 J lle�l t .s ; a n d  t h e  o! Jjl'ct� a r e  to p ro v i de A rn ericnll inventions negotiatell in E u rope. 'V enzel 
t o  I J I'ovid" a n  exeet',l i ng ly s i ll l p l e  conHt l' l I c t i.'lIl a llO l d (' l' fol' i n s t r u m e n t s  to be he l d in the & Hamburger. Eq U itabl e Rui l d i ll J<, Berl in, G erman y. 
of m i tTo r  f r a uH' , w he rPin t he m i r ror t'a n  be sp- I 1 1O U 1 h \\" h i L' h  Hh a i l be e a s i l y  spe u r ed in lJo si -

I n q u i ry N o .  60 3 1 . - Fo r 11 n a ] p r �  i l l  new and 
(' I l l'p ly hpld lw tw(-'t-'n t \\'o se{' t i o n .s ,  one HPc t i oll I � Oll ,  Wl:kh s h a l l  be adj ustable in a l l  direc- Beco ll d� ban d gasoline l aunch e� , :lO to :);') feet long. 
e n t t' l' i n .r the other a n d  t he ti a n .rp a t  the l' l t J l l  H ,  s l ll1 v l e  i n  construction, and cheap t o  Agents wanted to sell th e Hyed e puzzle. Sample b y  
o u t t'l' :' c t ion i Jp l'( :l l ed o r  c l a lll lH:'(; u p o n  t b e ; m a n u fa(, t u re.  m a i J  for lOco Ryede S p e c i a l t y  \V ork�,  Roch ester, N. Y. 
t'o l'responding t1 allg-e 011 the i n l1 P l' 01'  front sec· ! I n q u i ry N o. 6 0 .5 � . - }j'or t h e  makers of an appa-

. rat u s  cnl l ect .. Long- r.J'om " w h i c h  are ·ftxect on t h e  wall ,  
t i O Il in s u e h  manne r a s  to make a Hllloot h ,  I Prj 1lU� lTI o ve rs a nd rrhe i r A ccesMorles. and a COin is tired by a small cUl lnon. 
ov(' r l a Vl' i n g  connection \yi t h o u t  the use of T I ' H B I :\ E , - L .  E .  TULlESDBL, Kershaw, �.  C ,  ARTU'ICIAL S ILK.-\V anted to purchase a practlCal 
solder.  : Tld H i n n'u t i on r e l a tes to a radial  flow t u rbine, process f o r  use i n  foreign country . A ddress Artificial 

I ) Jo; V I C I" F O It r8 1'� I N  S I I A It l ' l'; X I X() a wl c O lll p !' i s e s  f('a t u !'es by w h i c h  the e ffi c i ency I 
Si l k , Box 773. New York, 

l ' E � C I L � . - A .  n, FA U HE L I LJ S ,  C h k ago, I l l .  < I u d  co m m e rci a l  u t i l i t y of the apparatus i s  I I U fl u iry 1' 0 .  60a 3 . - �'or m an u fn c t llrers of keas , 

T he o bj eet of t h i s  i n ven t i on i s  to p rovide m a t e r i a l l y  i n C l'eaHeU, O-H tea m e n t e r i ng th rough : ���h�����y�ad 8 , to be used i ll the ma.n ufacture of farm 

a n  i m l) !'oved d e \' i ee for s h a rpen i n g  ve n d l s I he' H t e a m -i n l e t nozz l e  i m p a r t s  a d r i v i n g  i n - I In b u y ing or sel l i ng patents m O l l ey may be saved 
w i t h  a k n i ft' , w h i (' h i � � i m p l e  i n  eon s t r l l e t ion l i l lPIl <'e t o  the w h p{' 1  both i n  s t r i k ing t h e ' an d t i me gai n e d  by writing- Ch as . A. Scott, 719 .M utual 
a n d  n l' l'a ngl' <l to l ) f' l'lll i t eon vpn i t'n t  c a r ry ing in ra d ia l ly d i slHJSt.:'d h IH'I.;: (-' b ;  a n d  an a n n u la r r o w  : l� i fe B u iJd lllg, Bu ffalo, New Yo rk . 
a p( ) ( 'k t, t t\ n <l t o  a l l uw ' a n  u L'e u r a t p  and q u i c k  o f buekp ts,  i n  coun(' (' t i on w i t h  a group of i l n Q ll i n-' � o . fiO;) 4 . - FOI m a n u facturers of so1 der-
:-;h a l' l ) (' l l i l1� of t he [H-' lld l .  The d p v i ('p {' (J I l l , ,'U lIP S , a n d an dti de n t  u t i l i z a t i on of t h e  energy ing iron for a l U m i n i um, 

} l l' i s(-'s a s l p p ,'e .  fOl' l l led w i t h  g-l l i de fi n gpl'S ' h;  e ffect pd.  The wph Iw ing essf'n t i a l l y  i n  I m portant Patent H i��b t s  for S a l e. An i m p roved ice 

a gu i n s t  w h i l' h t h e  kn i fe i s  d r a w n  w h E'1l :;h a r p - f l' l I s t o·( 'o n i c a l  f o r m  dt'fh'd H  t tl (> e x h a lI "s t - s t e a m  a n d  sius h r emov i n !� � l J l l C  for t b i rd rail  e l ectric road R . 

t' ll in g: t i l (' I IPlld l .  a n d  w h idl t h e n' fore P l'{' ypu t O ll t wa l'd a f t e r I PH V i l! g  t i H' < t ll B u l a r  row hll Ckt' t s , A d dress Paten t  H i �ll t s .  Box 77:;, X ew York. 

t h e  k n i fe from 1' 1 I r- t i n g  t oo (}pelJ l y i n t o  t h e  a n d  can ses the stpa m to l i e  at one side of I " q u i ry "S o .  tiO .j ..') .-For a frc(-,1.ing a pparatu s for 

t lw w h e e l ,  so as n u t  to i n t p l' f{' I'(' w i t il t i le  t 1 1 1' - ; 1 ma k ing ice i n  Rma l l  a n ll i arge q uant it i es . 
lI' ood a n d  fl'om b l'ea k i ng t be l e a d  of t h e  
p en d ! .  h i n e  opera t i on ,  t h i s  s t t' a m  v a ss i n g  in constant Patent ed invention �  o f b raRs, bronze, composition or 

st I'(' a m  fl'om t h e  e x h u u s t -ovening, I a lumi n um construction pl aced on m arket . Write to 
N ()� - H E F J  LLA B I.E B O TT L E . - T-.  ::\ICU UA'l'II, I A merican Brass Fou ll dry Co., H y d e  Park. ::\lass. 

H i b b i n g. �I inn.  �I \' , �[('<: l' a t h ' s i n \'t'n t i nn i . LO( , O �[ OT I Y E- B(J [ L E lL- .J . !\l Ul l! , l ll ln- . 
I n q u i r y  N o.  6 0 :) 6 . - �'or m a n u facturers of screw 

an i lll l) l'ovemp n t  in t h a t  c l ass of u t t a dn n t'n t s  k i l'k , �. Y . The obj('(' t of t h i �  i nv(' n t ion i s to i mac ll i nes . mOl11tor lat h e s  an d (ini 1 presses. 
fot' h o t t lF H  adap ted to l'elldpI'  t ht' m non-reti l l - p ro Yi de use fu l  i m p ro ve nH'n t s  i n loeo m o t i ve- I 'V e m anufacture any t h ing i n  m etal. Patented arti­
a h l f' ,  rl'il e a t t a c h m e n t  in t h e p l' t�srn t  i n s t n l u'p h o i l p r s  w h ereby an evpn d r a f t  i s p r o d uc ed ; cles, metal stamping, d ies, screw m ach. work, etc. 

t h l'ot lL."h a l l  t h e  ti u e s  and a I'pa <i.y esealH� is 'I M etal Novelty W()rk�,  43 Canal � t reet, C h i cago. {'on :-; i :o; t s  of a p a i l'  o f  ba l l  v a l vl's ,  atIa p t pd to " 
a s s u m e  d i fl'e n�n t  pos i t i o n s ,  u <..' t' ( J I ' d i n g  t o  ti l (> h a d  of t he H lllO kp 3n (1 g-a sp s  fl'om t h e  11 m's to I n q u iry N fl .  6 01) 1 . -]<'or manufact u rers of horse 

l) ( l ;.;i t i on i n  which t h e  ho t t I t' i s l i p i d , so a s  t o t l i l' s lll l)kc - s t a ek w i t h o u t  c a r r y ing c i n de r s shoe and Rm:d l  ma�llets. 

t h l' o l I g h  t h e  s t a ('k a n d  a t  t h e  :-la m p  t i me a f l'PP llT �end for new and complete catalogue of :;:cientitlc 
a l l o w  or p reYf'n t escape uf t h e  l i (I U i d .  and o t h e r  Huoks f o r  Bale b y  :\I unn & Co., 0!il nroad way 

H O � )E-FA :-4 T E .:\' I'� IL - I I .  ( ; .\ H T E I . :\L\ X  a n d  P
. ( ' X I l : l l l S t  a t t h e  R tea m f r o Ill t h e pngi ne i s h u o K ew York. Frec on appl l i cation 

E .  � ( , I l :\: I Tt a; H , X e w  Y o r k ,  � .  Y .  'f 1U' i l l y p n t iol1 w i t h o u t  d a n g- e r  of h a ('k l) I'e :-lsu l'e. 
I ll fl u i  ,. ,.' N o.  fj H �"i S .  - For m anu facturers o f  t h e  

Brook s water t u b e  boi l p r. } ) l' o d d p H  a s i m p l p  a n d  i I leX )H'Il S i n' d p ,' i !'p w h i (' h  ! 
is t'spp d a l l y  d(-'�igll ( 'd to SP(' l I l ' p l y  f a :-; t l ' l l  a l 'ope Per' n i ll i n !!  to ,T e h i (· I t.' !!i .  M a n u facturers o f  patent artie l e s ,  d i e s ,  m e t a l  stamp· 
w i l  h O l l t t'h a l i l l J<  0 1' (' 1 1  t l i n g  t il l' "1 11 1 <' ,  a n ll at t h e  I \' 1-: 1 I J (  ' L E - TO:'\! : \ ' E, - -l' ,  )0' 1 ' 1<"'1', A nd" I'ROn, in", screw m ach i n e  w or!,- hardware F p <'ei a t l ie., m ach i n -

, . I I I I \ I' I l 1 d  T i l ' I l n' HPn t i ll \  ' ll t l  n I'(' fp l's t o Yt' h h' I l' - I ery and tOOI8. f..,) u ad n g , l  :\lan u t acl u f l ng C u m pany, IS l:oi:tIl lP 1 1 11lt'. IH ' l 'ui l t  t I t: 1 ' ( ) I 'P  to )e } l l l  t'( .( ) l l l I) I " , �  , ( " () 
, . , '  South Canal St reet . C h icago, . 

p I :H'P pa s l l \' a Btl q U id';:!  v, t hp rOI H' IH' l I lg so 1 Oi l .!..!. !H' :O; , ,l lu l  m O l  (' PSIH-' (' I a l l.\ to t h a t  tJ p e  eon- I m a n i p l l l H tl.,d t h a t:  i t  \V i i I  Il o t  d o u h l e  0 1'  k i n k  I s i :-. l i u g  I II t Ilt-' !n a i n  of H m e t a l l i c t u h e  o r ,  r]!��� n i ry 1'\ 0 .  C;O.'i !J . - i" o r  d ea]e l'� i n  ,l ena uptical 

d u ri ll "· t h e ol'P l'a t i o n s  of fa H t en i ng 0 1' rt' l p a s ing � l l i t :J h l p  tl i Il l P n s i o n s .  T I l( '  oll .1 (' (' t  is to p ro v i de I g , , � . _ . . . . 'l'wo patent R  for fol a l e .  �u p pl y tlil lks for water folcrVlCe, 
t h e  �m mc. a

. 
s l l ll P l .? ,  SP l'\' H '.a,

h l p ,  a � d l,n p X } )(' n S I H' tonglle i No. 7ti�l,;);)(). V a i v p ,  a cut - off, for � n p p l y  t a T l I� 8 , N o . ot t h p t y } ) P  HIH--'( ' l lipd w h l (' h  IS w e l l  a d a p t Ni t o ! 'i:li.!lt l . Can fll rnbl t � t l l l I C  va l v e s ,  e u t . l ,1f, i n w o rking 
lU a (' h i n PfiIIi a n d  lll ('ch a ll i�'a l De vh�efilli . \\' i t h s t:l IHl s t l'a i l l�  � o w h i c h  i t  i s

, 
s u h,jpc 1 pc t  i order. P. J .  l..e i t h : I lHWr , ( , larcwl o n ,  Texas. 

T L \I E - L O ( ' K . --E. A, ::\IAH S I I , C h h-ago.  I l l .  w l H'n I n  l iSt' a n el w h l ( 'h m a y  hI' I 'pa ( h l y  a d a p tp e l  hl lt i l i r y  N ( L  fiOfjf' . - · Fo r  m a ker� of cook stoves 

) I l'('h n n i s m is 1 ) J 'ovidll{} hy 1 h i s i n v (-'n t o l' t o  P I'''' � ( )  y p lt h-h'.s o f �l i !rt ' I ' I ' I� t t n n' s  b y  s i m p l ,\' ( 'haJ.Jg'- nTHl heat ers using er u{ie o i l . 

vpnt oVl' l ' w i n <l i n g  o f  t h t'  c 1 o('k w o l' k ,  n lHl t It I' I I 1 g"  t li p  <l 1 1llf 'Il S I Oll :-: ot t h t'  t OI l .!4" l l P .  I T h e  celebrated " 1 i ortl s b y · Akroyd " Pntellt Safety O i l  

h o l t  h a s  t hp f o r ; n  of a h ook w h k h P l 'ot \' l J (lP � ! . .r ( ) I � T - ] L\ � } ) , ·  .T , ( ' . H .\ Y .'lI t ) :\: ] )  . .:\ p w  YO l'k.  En.l!ine is bu i l t  b Y
"
th e  D �  ��a Y ��g"ne :UaChir�e Co �rl Dan y 

from t h e  lock and i s  m o v(lcl l a t p l'a l ly . rrlH-' ' :\' .  Y. I n  l h i :-:  pa t t' Il I  .- 1 1(-'  i l l ,'pn t i oll l'p l a t p s  t o  F ()I't () f F.ast 1.lSt. h Street. � ew \ ork.. 

t-iPY(, I 'H I d i a  I w lH'p l s  l i l a ,\' l i p  I 'PH I1 o tf t og-p t h p I ' , a ! t i n' s  sl H ' h a s :-:hown nnd dp:-i(' I ' i 1 If'd i n  t lw Lf' t - e
I�li'r���\��d��;f(��'!'

.
'; I .-For makers o f  t"lUal i gas'Jl i n e  

s i n g- i t' p o i u t pl '  h l ' i n �  ( 'Om lllO n t o  t l t l' lll a l l .  Th t' t ( ' l ' :, Pa t t 'll t  o f  t h p  l ' ll i tt'd �ta t p s i' ( ) l' m p l' l y  
i n vpn t i o n  I'p la t t' s  t o  t i llH' - I ( ) ( 'k:-.' ,  :-- l \ ( 'h n �  :l rp .� J" ; l l J t t'(1 t o  )1 1' ,  H a .nn n n d .  Thp ohjP l..' t of tlH' \Y anted-Hevo l ll t i o n a r y  ])ocu m e l l t � .  A ll t ( )�rap h  Let. 

ters, J o n r n a l � ,  l 'ri n t � .  "Ta� h i l l :.! t o l l  l ' u rt rll i t, !" ,  Earl y 

O Cf(l l lE l{ R, 1904. 

II I N 't'S TO c o u m';"; l'o :< I) E :\ '!':;,  
N a m e s  a n d  Address lll U :; L  :U'('( l l I lpaI lY all  Idtt ' I'S or 

n o  a t tention w i l l  be Va id tlll'l't ' t o .  T h i s  i s  fur 
o u r  i n formation a wl lIot for puhlication.  

References to fOl'mpr articles o r  answers shou ld g i  v p  
d a t e  of pape::- awl page o r  number of quesfion , 

Inquiries not allswerl'd in rpasona hh' time should be 
repl'u tpd : co rrpspnntipnt s w i l l  tH'a r  in mind that 
SOIUP :l l ISWPl'S r('q u i re not a l itth� rt'search, and, 
though w ( >  pn tl t'a VOl' to reply to all either by 
l e t t e r  o r  i n  this dt�vartmellt, ea ch must takt; 
his t u rn. 

Buyers w i s b i l l g  to purchasp any article not adver· 
tisl'u in ou r c o l u m n s  will b(' tu rn i shed w i th 
addr(-'sses of housl's m a n u f a c t u r i n g  or carrying 
the samp. 

Special Written Information OIl ma t te rs of personal 
rathpr than �eIl t ' r a l  i n terest canllot bc ex pected 
without remmwra tioll .  

Scientific Americfl.ll Supplements rpf(>rrPll  to may ue 
had a t tbt� otfict'. Pricp 1 0  ('('nts each . 

Books referred to p rom ptly supplied Oil receipt ot priep. 
Minerals spnt fnr p x a m i na tion should be distinctly ma rkt'd or l a hp](' (l .  

( 9 4 6 4 ) P. D. E. writes : W i l l  you 
p lease g i ve m e  a t  y o u r  e a r l i est {'o n " P l l i e u l'p ,  
(-' i t h el' by l(ltter o r  t h r o u gh your ::'\otps and 
Q u c l ' i p s  eol u m n ,  the an s w e r s  to I l l . .  fo l l o w i n g"  
(ju c s t- i on s ': 1 .  H o w  i s  m u z z l e  ('tu ' rg-y ('a } ( ' l 1 -
lated ; F'ol' examp l e ,  h o w  i s  i t  t h a t  t h e' 1 0· 
jn�h,  40-l'u l i b(' I'" H. L. g u n  ti l ' ing' a ;.on-pOl I l l (} 
p rojee i i l e ,  w i t h  a lU u z z l e  v P l o d t ,... of � , :-.; O O  foo t ­
seconds, d p v p l 0I>s 2 7 , :! O -t- fo ot-tons m ll z z l {' e n ­
P l'gy '! A .  TIH ' m u z z l e  enel''::.!:Y o f  a g l l n  i s  (,' O ! I I ­
pll tpd 1 I y  m u l t i p l y i n g  t h e  \v p i g- h t  o f  t he s h o t  i n  
p o u n d s  by t h e s q l l u r e  of t h e  lIl l l z z l e  v p l o {' i ty 
in fppt I H :' r  sP('ond, H n d  d i v i d i n g  ( l w  l ) l'od l l ( ' t  
hy t w i c e  g r a v i t y  ( G-1 , :l:.! ) I ll u l t i l l i i p d  hy [Wl I lH]:.; 

::;00 X :! . S OO' 

i Il a ton ( :.! , :!-10 ) ; t h u s  ---.-- - � -- = :! 7 , :.!0 7 
. ; -t- , ! ; :.!  X :! . :! -lO 

foot-tons.  :! .  l I ow i s  tl lP  st r i ld n g;  P J J ( ' rg·,V o f  a 
P I"O,i t�(' t i l e  e a lc u l a t pd ! A. TIH' s t r i k i n g;  of a 
�hot is i t s  v p l o < ' i t y  ( ' Il t' rg;," a :-; :-: 1 I 1 l l ( ' ( 1 .  fro I I I  t l w  
I ll n z z l e  PIlPl'gy, I p � s  a i l' f l ' i <' t i o n ,  d i y i d( 'd  hv l l w 
d h .;tan('e t h a t t h e  fol'(,p of t h p s h o t  i:-; a l' l: p s l l ' d  
i n  fpe t  o r  (kd m a I s  o t'  a fo o t .  � P ( '  � ( ' I E:\ ' T I F H �  
..:\ :\ I E U I C_\� � L' l ' P I . E :\I I-: :\: 'I' � o ,  � f i :!  o i l  i m pa d 01 '  
t h e  force of a h l o w .  :L N i d« � 1  s t p p l  wPi .!.!,·h s  4 0  
ponnds p e r  S(l n a l'e foot [)P I' i u ('h o f  t h h- k IlPSS.  
Does this hold guod for K l' u p p  a rlll o r '� For 
e x a m p l e ,  dops onp H ( j l lurp foo t of ri - i n e h  a rm o r  
wp igh :!UU p o u n d s ,  of ti- inch :.!40 1 ) ( I 1 I 1His,  ancl  
of 7 - i n c h  :!sn pounds ': A. The W E' i g h t  o f  steel  
p l a t e  i s  COI ' l'('{'t a s  s t a tt'd. -I .  The l a ,ooO-ton 

ba U l e s h i v  " I d a h o "  i s  dpsignt}d for a HIH't'U of 
17 k n o t R  lI' i t h  1 0 ,000 i lol'"c-POWPI' .  On pag., 
:1 1 of t h e  1 ! lO:; It,'po r t  of the ( , h ipf of t h e  
B u re a u  of O rdnance,  i t  i s  :;; ta tpd t h a t  to i n ­
(Teast' h p r  R)(>('d t o  l H  k n o t s w o u l d n{-'ep:-ls i t a t e  
an i ncrease o f  n , ooo hOl·sP-pow(' l'.  ) l I p a se p x ­
p l a i n  h o w  t h i s  i n (, I't':-lse of h O r HP-{lo W P I' w a �  
P S t i I iUl t l 'd.  A . .A n a p p r o x i m a t e  fo rlll u i a  f o r  
sppe(l o f  v p s sp l s  i :-: ,  (' u lJp o f  v p l o(' i t .v  i n  k n o t s  
I H' r  h u u r  m l l l t i p I i p d  hy t h "  e u b p  root of the 
squarp o f  the d h : p hH'P llwu t i n  t on s ,  and p ro· 
(l tl e l  d h' i dp() uy a ( 'odti <' i <'n t for mold o f  t h e  yt'S· 
S (l l .  Have no da t a  o f  t h e  O rdn a n ee B u re a u .  5.  
I reepn t l y  W l'o t p  t o  t l J (' B u rt'a u of O l'onance 
req u e s t i n g- i nf o r m a t i o n  I'e l a t i \'p to t h e  w l' i g h tH 
of c e r t a i n  .g' 1 1 Il  m O lln-t H, a n d  thc n u m lwl' o f  
rOllnds a l l o w p d  t o  t h e  g"t l l l S O I l  s h i phoa l'(l. I 
received a ll n ll swt' l' st: H i llg· 1 it a t s l l d l  da t a  
w a s  conti dl'n t i u l ,  a n d  n o t  i s :-: u ('d for p u 1 1 I h':-l ­
t i( )n.  �OW · on I l a g·p :.!: �:.!  o f t h e H ( ' a; :"o: T J I-' l C  
...:\ )I E H I CAX f o r  ( k t o l H ' r  1 :! . 1 ! Hl l .  i t: i s  s t a 1 <'d 
t h a t  t h e  m o u n t  of t l i p  f i - i l l ( 'h ;-IO - ( ' a l i lH' r H .  F. 
gun w e i g- l l s  .i . -t- :! t O l l S .  a n d  t hI'  :-: h i p l d  :.! , 7  t o n s ,  
J l J a k in� t i lt' t o t n l  w t ' i g l l t  foJ '  t h e  m o un t R . l :� 
t o ns : and in an a r t i c l e  on t � H' a l' l l l o rf'd c r u i se r s  
of t h e  " Ca l i fo r n i a "  t y p e  i n  t l l P  H C U�Nrl'H'l C  
.\ " " I< l C_\ "" f o r  j )p ('Plll bpl' 1 .  l !lOO ( p. a,lA ) i t  i s  
R t a t ed t h a I  ;;on r O \ l lul R a re a l l o t t e d  to the 
f o u l'  R - i nelt g' 1 I  n:-: , :!.ROn rounds to t h e  four teen 
n-inch, 4 , ;'00 l'o u n d H  for t h e  eighteen a - i n eb, 
pte.  Arr t i H'SI '  tign l'PH a ' l t h ("n t i c ,  01' a re they 
m e r e l y  the l'e" u l t  of guesswo r k ', I n o t ice thnt 
i n  t h (-, t a h h' H  o f  g"uns g i vpn in H I ':t HSI" Y ' S  N a v a l  
A n n u a l  t h e  wpi g h t s  of t h e  m o u n t s  are s e l d o m ,  
o r  n p ,'P I ' ,  g i n' n .  I t  seems t o  m e ,  h o w e v e r ,  
t l i a t t h i s  ,la t a  i s  n o  I p s "  i m p o r t a n t  than t he 
\\' ( ' igh t o f  t l H' gun i t se l f .  A.  \Ye (' a nIlot accou n t  
fot' i u fo l ' t n H  t i o n  t h a  t o(Ta s i on a I l y  I r a k s  o u t  i n  
! 't'ga l'd t o  govt' l'n mpnt w o r k  and meth ods . 

NEW BOOKS, ETC. 

TIlE NEW 'f I lO I : ( ; I l T  SDII'I.ll>'lEI l .  How T o  
Gain Harmony a n d  Health,  By 
Henry ,Vooel ,  Boston : Lee & Shep· 
ard, 1 9 0 4 .  1 2mo. ; pp. 195. Price, 80 
cents. 

Those i n  tpl ' t '�tpd i n  tilt' X e w  Thought move· 
IllPn t .  1'iO ( 'n l l pd,  a l't' a l !' t 'ady fa m i l i a l' w i t h  �II'.  
\YO()(l' s w l ' i t ings.  ] 1 ( '  l ias } J t l l I l i slH'd n Il t l ll l l l p r  
of book :": ,  and l i a s  ('oB l r i h u \ ('(l l a rgely to m a g- a ­
z i n r  I i t l ' l'a t 1 1 1'p ,  I l l' i s  one o f  t h e  m Ol'e r(-'a :-loll ­
n h lp a wl (' t 1 I l �(, I 'Yn t i n� ('x lHJlH'n t s  of t h e  itka l ­
i � t i e  0 \' p � y (' h i c  h n w t h l's i s  n �  O p p o sf'fl t o  t1 IP  
I P < l  i (, l' i a  l i s t  i (' ( ' t l l l ( ' p p t i on o f  b<'i I I  g'.  E n� n  t o  
l h ose of t l l P  op p o s i t e  l H-' I ' S l l a :-: i o Tl .  t h p n� a rp p a l 'ts 
o f  t h i s  p x p o � i 1 i ( )n t h n i- \Y i l l  P 1 'O\'(' I ' ( ' frp:-;hing 
1 ' ( ,H(l iJl g'. n lHl 1 I l : l �Y fU l' l l i :-: h  a IWW p o i n t  or 
,o i l ' \\'. .\ f h ' I' n I l . i t  i :-:  1 1 I t '  ( ' l i : l I J.!!; p i n  v i p w -u spcl for sa f(' � .  va I I I  I s. H ll ll j · O I l l P :l l ' t  I I l1-' ll t s wl H -' I'p- i l l vl ' 1 I 1  i nn i:-: t o  ] ) I ' o v i (lp  H Il i ' \\' a n (t i m }) r o vp<i A mer ican 1 1 1 11�t  r · 1 I  pI! 'I a!.!":l z i l l e� ,  E a r l y  Pat p l ! f �  �; i :.! n p d  

i n  va. l l1 a b l f' �  a rp :-- i ( ) I ' ( ' (1 . i ,i o i n l l Ja lHl for ('oYl ' l ' i l l .g I l l ( ' j o i n t s  of a d jacPll t b y Pres i d en t �  o f t h t' { ' l I i t e d �t at ('s, " : l l ( ' l l t i l l (, '�  p o i l l l- w h i c h l I l : l k P � l i f('  a J l I ·o .!.! l"c :-:s i o l l , a n (l :l n i -
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$1,200 a 
Year for Life 

SECURED DY SMALL MONTHLY PAYMENTS 
Five sh ares or acres in the great commercial rubber orchard 

of the M u t ual  R u L ber Pro d uction Company w i l l ,  at m aturi ty, 
yiel d yuu o r  yo ur h eirs, l onger than you can l i ve, a sure and 
certai n i n com e  o f  $ 1 , 200 a year. No l arge cash-down pay­
ment is req u ire d  to secure these shares, as they are paid for i n  
modest monthly insta l lments, j ust a s  t h e  work o f  development 

- .  progresses. On our splen d i d  domain of  6 , 1 7 5 acres of l a n d  
in the sem i-tropical State o f  C h i apas, M e x i c o  ( t he fmest rubber 
lan d in a l l  the world,  an d  with the fine"t c l i m ate) ,  \I-e are 
changi ng the  pro d u ction of crude rubber from the pri m i t ive 
and destru ctive method hitherto e m p l oyed by t h e  natives,  t o  
t h e  m o s t  sc ient i fic and s u ccessfu l  plan known to modern for­
estry, and u n der Anglo-Saxon s upervisi on . 

There is nothing speculative about crude 
rubber. It can be sold every d ay in thie 
year. i n  every Dlarket i n  the 'World. at a 
stable price that has been steadily ad­
vancing f'or Dlany years. For a quarter o� 
a century the 'World' s supply has al'Ways 
been spoken f'or Dlonths bef'ore it has 
reached a civilized Dlarket. 

The sem i-tropics were stripped years ago of their virgi n  rubher trees, 
the natives havi ng ruthlessly " tapped them to death " to get every ounce of 
the rubber milk from them. To-day, the golden harvest is  sought for i n  the 
almost inaccessible j ungles of the Amazon ,  and Bolivia, and Peru, at an 
added outlay of time and money. The natives there still pursue their mer­
ciless method, and no w h ite man can live in that fever-zone to guide and 
restrain them. I Ience, the price of crude rubber is higher to-day than at 
any time since Goodyear first made i t  a commercial possibility .  It has dou­
bled i n  a decade, and the question of the world's supply for the future be­
comes of vast moment. It is  i l lconceivable that the production of one of the 
world's greatest necessities shall longer remain in such ignorant hands. 

H ere is a sa1'e, conservative, and 
pertnanent investtnent in an indus­
try new enough to be itntnensely 
profitable, yet old enough to have 
lost all eletnent 01' risk. 

Thc Mutual R ubber Production Co. was Olle of the first to enter i nto 
this new and i mmensely profitable field on a large scale. The remarkable 
opportunity is  now open to you to secure shares i n  our great plantation, ectch 
share representi ng an undivided interest e'lui valcnt to an acrc of land. Sup­
posing you wish to buy only five such shares, and thus provide a competency 
for future years for yourself and your fam i ly . You pay $20 a month for 12 
montllS, then $ 1 5  a month for 12 months, then $IU a month for a l imited 
period , until you have pai(\ the full price of the shares in  the present series­
$282 e<tch ; but duri ng this period you will have received dividends amount­
ing to $ 2 1 0  per share ; hence the actual cost of your shares i s  onl y $72 each,  
anl\  from the maturity period onward, longer than you can live, your five 
shares will  y ield you or YUllr heirs a yearly i n come of $ 1 , 200. This most 
conservative esti mate is  based on Government reports of the United States 
and Great Britt in ,  the most reli able sources of information in the world.  uf 
course, if you buy 10 s hares your i n come would be $2, 400 yearly, or better 
still, 2S shares wil l  yield $6,000 a year. 

' 

Five Acres. or S h ares. in our Rubber 
'Orchard, planted to 1,000 Rubber trees, 
'Will at Dlaturity yield you a sure and cer­
tain incoD1e of' $100 a D1 0 n t h  f'or Dlore 
years t h a n  you can possibly l ive. Your 
d ividends average 25 per cent. during the 
period o f'  sDlall Dlonthly paYDlents. 

Every pos" ble safeguard surrounds this i n vestment. The State Street 
Trust Co. of Boston holds the ti tle to our property in Mexico as trustee. 
\Ve agree to deposit with them the money paid i n  for shares, and we file 
w i th them sworn statements as to the development of the property. This  
com pany abo acts as reg istrar of our stock. You are fully protected from 
loss in case of death or in case of lapse of paymen t, anll \\-e grant you a sus­
pel J S ion of payments for ')0 days any time you may wish.  Furthermore, we 
agree to loan you money on your shares. 

\Ve can prove to you that the five sh ares in  t h i s  i nvestment, paid for in 
small monthly installments, \vi ll bri ng you an a"el'age l'etul'n of twen­

ty-fl"e pel' cent. on YOUI' Rloney dUl'ing the pel'iod of paYRlent, 
a])(l w i l l  then bring you $100 a Rlonth fol' RlOl'e than a lifetime. 
TI,is opens the door for yourself. not to weal t h .  but to ,,- h a t  is far hetter, a 
compelt'ncy for future years, when perhaps you ,,- i l l  not he able to earn it .  
Payments of $4. 00 pcr month the ilrst year and smaller payments then,after 
will seCure you one sh are. 

If you will w rite us at once, full and conci sl' infi >rlllation proving every 
statement wil l  be promptly fumishell at our ex pense. This information wil l  
quickly put you i n  c lose touch with every dc·t a i l  of our plan. Your every 
request will  receive i mmediate attelItion. \Vrite us now. 

Mutual Rubber Production Company 
88 Milk Street, Boston, Mass. 
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lI ors(' d�taeht'l', A. K C h ivl'rs • • . . • . . .  " . .  77 1 ,O-l:[) 
I I u l'sesbut', .J. :'01. :\l,p'rs . . .  � . .  0 • • • •  771 1 , UJ 7 770, I H S  
llose cOll p l i ng' ,  K )1 . Htouds . . . . .  , . . . .  , . ' .  7 7 1 , On-l 
I I o t  a i l' f u r l l u L't ' ,  Ita l l d a U  & H a nis . . . .  0 • • • •  771 , I I:!! )  
HOliSP eOL U � t u c t i o l l ,  space el'ollomi z i llg,  "'. 

(:.  .T Ulllt'S . . . . . .  : . . .  , . . . . . . . •  , . . . . . .  , . .  77 1 . 1  ;):; 
IIu� k i l l g  I'oll ,  B, R. B t'njam i l l  . . • .  , . . •  , . . . •  7 7u , �s,� 
I n t'l. ll ldeseent lllJ.utle SUVllOl' t i n g  Ut'Vit'l', A .  

It. ::;l' ] e.l t ' l i  • • •  , . ,  • . • • .  " . , • . • • . . • • • • •  , . 7 7 0  H:!O 
I uculmtur,  F.  \\' . I dell • . . . . . . . . . .  , ' ,  . . • . . •  770,HH7 
1 I 1 1'1Ibatu�' l'�� t U l' l lt'L', ,Yo l·� . ( ' a lll pIJC l l  . • •  , .  77 1 , 0 -1 : : 
I mh'x m:tl'iwl', t" ! l'tl , U. F. \\' i l l i a IllSOIl . . . . .  770,7 ,101:'; 
I l l k .:;: t U llll , a u tollla t i e ,  I I .  ) 1 .  � t u l'gis ' . • . . . .  770,H7 1 i  
I l l s u i a tu L' ,  .T. F ,  (� i l l  . . . . . . .  , . . .  , . . . . . . .  0 . '  770 , ! U l.:.! 
I wm l a t c l', t b i r d  r a i l .  R. " . V U llbur . • . . . . •  770.H(.O 
.lU I', K U I , kl'1 & Rohil lSOIl  , . . . .  , • . . . . • . .  0 • • •  770, !J7 1 
.Ja r  clusure, ,Yo E, B ru w n  , . . . . . . . .  , . . . . . . .  77 I , 1 :.! 1  
Jl 'w(' 1  m O ll I l t i l l g  • •  \ . ..-\ .  Boism a l l L'e • . . . • . . . .  770,U::;-I: 
J t ' wel l',\' , ;\ 1 .  L. ,,'t ' i s s  . . . . .  , . . . . . . . .  , . .  , . . .  770, HSO 
Journul box , ,Yo I I .  EIIl t ' L'id� • • . • • •  , • • • •  , • •  77 1 .0.1S 
K iudoscopt',  A .  Eo � I l l i t h  . . .  , . . . . . . . .  , . . . .  770. U;n 
K L J i t t i I l �  llla d l i l H' .  D. 1<'. H u l l i v <l u  . . •  , . .  , . , .  770,! )-I:.! 
L u m p ,  ( ; .  \Y a :-; h i l l g t o l l  . . . .  , . . . . . . . .  , . . . . . .  770. X:1,n 
L a m p ,  J. F.  \\' . . Jost . . . . . . . . .  , . . . • . .  " . .  77 1 , O I S  
L a t c' h ,  C .  F.  H C'ht'd . , . . . . . . . . .  , . •  , . ,  . . . .  , 77 1 . 1 7S 
L a t c h ,  g a t t ' .  F . .TP L l t z  . . . . , . .  , . . . . . . . . • . . • .  770,fU}S 
L('ad,  I ll , l l I u fa ( ' t n re of w h i h'.  J. O d t l i  . • . • •  771 . U2·1 
LplL� i loxes, .l ::\11 ' 1 I ( ' 1 1 t ' l I  . . . .  , . . . . . . .  , . . . . .  770, 7t� 
Lifts 0 L' h o i s t i n g  lllt ' ( 'h a n i x l l I ,  ('ol l t ro l l i ng de-

v i t,p f o l' t ' l c , c t l' i t'a l ,  I I .  � t a h l  " . . . . . . •  770 , R7a 
Linotypp m a ('h i l l t ' ,  I l l ll l t i p ll' J l l l .I g- a z i l l t ' ,  P. C.  

La\\' l l ' s s  . . . . . . . . . . . . . . . . . . . .  7 71 . 1 UO tn 771 , l n!! 
L i q u i d  �t ' J lal'a tol' l i  I I i '  l", t'( , ld l' l f l l g a l ,  �, 'V. 

( ; a l t ' s  . . . . . . . , . . . .  , . . . . . .  , . . . . . •  ' . . •  0 .  770,748 
Loeonl O t i v p  t U 1' 1 l  t a i lh'.  \Y. X.  ::\I u l l i n  • • • . . .  770, H I H  
Log c a l' s t a n d a l'il,  :'01. n.  L h p l'IL l : 1 I l  • • • • .  , . •  770,H7-1:. 
Loum ; l 1 hl w(' f t  l'( ' p l t ' n i � b i l l g  1lIf'('h a n i s m  

t h l ' L'pfl l !' ,  E .  E .  � I I \ , l t('l's . . . .  " . . . . . . • .  770 , S2S 
Loom h : I I'I I I '��H I l L t · t ·h: l l l i :-1 J l I ,  Y. �\. L{'(l O I l X  , . .  770.7GO 
Loolll :-: h u t t l t ' .  ,,'('a v i l l g ,  �\ . •  \ lu'g-g , . . .  , . . •  77 1 , 1 1 2  
L u i J l' h-a t o L', J .  I I  . .-\ .  F o r t i n  . .  , . .  , . . . .  , . . .  77 1 .0;'2 
LUlll t l l '  I' t nlLl s fi 'l'  t1 t 'vkp, u ll t o m u t i e .  D. C .  

Pn's(,l I t  t . . . . . . . . . . . .  , . . .  , , . . . .  , . . .  , . •  77 1 ,OSH 
:\ I a L l h o l t '  v l ' l l t i l a t o L'.  P. L. D a v i s  • . . . . . . . . .  770, H;:;!1 
:'o l :l t t r('!"s, l J t ' t i ,  I I .  K i l l t z  . .  , . .  , . . . . .  , . . . . . •  �! t .O!!i 
��:����'���� �! ," ��I

.
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:\Il''-' x l I l' iug \'. a t t ' L' for i l' l ' ig'a t i t ) 1 l  0 1' s i m i la r  
p U l'poses, Ill.pa ra t n s  t o l' ,  U L'H n t  & :\ l i dlt ' l l  77 1 . 0(;1 

:\Jpl'l w n h' u l  JIlOY{' I l W l l t  . •  \. "'oud . . . . . . . . .  , 770.7,sn 
) I t ' I'('(� r i z i u g- U PJlU l': I t HS .  y a l' n ,  I .  E .  I ' u l m i ' l' . 770. H!W 
:\ I t ' t a l  rongh i n g  H w l  fin i s h i ng' IL l i l l � ,  sp r i n g-

l m l a l l ('e 1'01' , ,Y o I I ,  H a i l t-,,\' . .  , . . . . .  " . .  770. fl!)!) 
:\ l i e L'opholH' . E. B .  F:l h l J (-'stoC ' l� . . . . . .  , . . . . .  , 771 . 1 :m 
:\ l i l k ,  (,Ol lt iPI I S i ll g- ,  N. H, K t ' I 1 I 1t 'd.,' , . " . , . .  ' .  7 7 H , no!) 
:\ I i I H '  t l' < l c ' k  :-1-," s t t ' I I 1 ,  .T . \\' h i t t 'lwIHl . . . . . . . .  770 , ��2 
:'o I i l l ( ' r : t 1  sl Ihsta lH't'S h,}' IW'll l l S  of t h p  sl ' I t 'ctivp 

aelioll  o f  oil .  Rt 'pa l'a t i o l l  of,  C .  l\.. p J L (I a i l .  77 1 , 07:-1 
:\ [ i t('l' l Iox • .  J. .\ . T ra u t  . . .  , . . . . . . . . . . . .  " . 770, S:1-l 
:\( i x t ' I', F. A. I I t ' t h t ' l' i n g l" t n l  , . . . . . . . . .  0 '  • • • •  771 1 . ,�·mri 
:\[otol·.  l'i l l s 1 m L',\' & H I·ptc·h . . . .  , . . . . . • • . . . .  770. B:.!:.! 
:\ I o l l t h p i('('(� hYg'i P I l i <: : l p p l i u l l C't ' ,  I I . r.. . Cnttt'J' 771 , 1 2R 
:\( O W t ' I·. I. A. H:l!'ht' �'g- . . . . . . . .  " . .  , . . . . . . . .  770.7:�:� 
:\[o\\'t ' 1' I m l l C'h i n g- a t t : t d l ll: P I l t .  E'. A, .lohnston 770.S(,,o 
:\[ow i l l g  ; l Iul  h a l'vl ':-1t i l l g'  m a e 1 l i l l t' (' l I t  t('l' rue--

('h a n i sm • •  r.  "r .  (' l'a tp� . . . • • . .  , • • • • • • • •  770 , S!l2 
,ro w i n g'  m a (' h i l 1 (' I J 1 1 I l t ' lwp', .J. G rpg� • . . . • .  771 ,()(I,� 
' ( n tHt'r.  "Y, .T . I Ic ' w i t t . . . . . . . . . . . .  , . ,  . . . • .  771 , 070 
:\ J n I t- !"  ;;1H1 f; p i n n i l l g'  fl 'HIIlt'S.  d r i v i n g- cylin-

t l f 'r  for. II.  E .  ( ; t " t('h p l l  . .  , . . . . . . . .  , . .  0 770.!lOO 
:\ [ I l � i c'll l i n s t l' l l llw n t , : I 1 1 t o m a t k .  I� . d e  K}pist. 770, fW2 
N(>(· k t i p .  f'IHlI l ':-1S . .  J. P .  Lf 'g-gpt t . . . . . . . . . . . .  771 , 1 (j:\ 
Xp(" k t i f'  faRtpII i l l g' ,  ,T. H f ' r l l s t p i n  • • • • • • • • • •  771 .0:�S 
�ozzip.  s,\- r i n gl'. R. I" , ('o I f' m n ll . • . • • • • • • • •  770. 7:m 
N n t  nTHI hol t l ( w k .  R. )1 .  'rll l l p r  • • . • • . • • . .  770,fl-l-!) 
Nut Io(' k ,  n. ,," . :\In r t i n  . . . . . . • • . • • . . • . . . .  770 . !l77 
X n t  Ic)('Ii:, C. B. fo'uciJ:p , . . . . • . • • • • • • • • • •  , ' 771 . 1 :m 
�� l l t  l()('k ,  !\ fr-C' l l f'C'lWll & R m i th • • . • • • • • • • . .  771 . H i7 
O a t  h n l 1 i n g  t) I'f)('( '��, D. 'Yo fl rown • • • • • • . •  770 , 7!H 
O i l  1 1 1 1 1'1wr. fl lt'l • •  T. A. Toomf'." , . . . . . . . . . . .  77 1 . 1.'m 
P I't '  sPJla l'a t i n g'  : I  J lpa I'll t l l :-1 ,  I I .  �. f':n n phf'l1 . .  770, 7!H1 
O re w : l sh i l l .!.!'  or ('onc( ' n t l'll t i l l g'  m a dl i J l('.  F. ,  

A. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711.107 
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Wood-working 
Machinery 

�'or ri pping'. cross-cut­
tin�, miterilJg, grooving. 
boring. scol l· tmwing, edge 
mou)ai:ug, rnorti�ing ; for 
working wood in any man­
ner. Send for catalogue A. 
The Seneca Fal l s  M'f 'g  Co • •  
695 Water St., Seneca Falls, N. Y.  , .... �!P>''''40r/!> 

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

r�,��'"�1r��M®�@�tt� \ '�OledO Ohio.USA 

[�e VUlcan Iron WorKS co. 

Orograph instrument.  H. H . • J. Stang . . . . . . 770, 988 
Packing. piston rod, H. P. Hhodes . . . . . . . . 770. 9�f) 
Paper LJo:l l'd . e t ( ' . :,  lIlt' a n s  fol' d ry i n g ,  T.  \\' , 

,)JcFa l'b'lll d . . . . . . . . . . . . . . . . . . . . . . . . . . .  770, 772 
P:l stl� U l' i ze l' ,  ('t'pa lll r i pe n e r' ,  ( 'burn,  a n d  bnt-

h' r workp!" l"om hillPd,  D .  \V. Pa;v l Je . . . .  " O, 77!) 
Pi'< l t ti bel' foJ' m a l l ll f a ct u r i n g  half-stuff, a p -

p a r a t n �  for t h l' t l'l'.l tllWllt of, C .  Es�{' r .  77 1 , 202 
Pl'lI d 1 .  Il'a d ,  ( ' . "' . Paliall  . . . . . . . . . . . . . . . . 770 , 777 
PPI'IlHl lH'll t w a y ,  .r . c.  \Yl'l't' kmeistpl' . . . . . . 7 7 1 , lOU 
P i e  ma rk" " , O .  L .  ,,'p im a r  . . . . . . . . . . . . . . .  771 , 1 9:.! 
P i lle coup l i n g ,  au toma t ic  t m i l l ,  C. B. ])icli-

e l'SOIl . . . • . • . • . . . . . . . • • . . . • . • . . . . • . . • • .  7 7 1 , 002 
1'i8t1)11 rod f'xtpllsioll ,  I .  D. :\1ol'ga n  . . . . . . . . 7 7 1 , 02J 
PhH'kpt fUHtt'IWJ', H .  D. Slati ' l' . . . . . . . . . . . .  770 , 871 
Pla tH"' , H P J f  o i l i ng ,  .r , ,,' p,Vland . . . . . . . . . . . . .  770,881 
P l u n t l' r ,  �t '('d , (;ouljl & Bow . . . . . . . . . . . . . .  77 1 , 060 
P l a n t p l's anll o l'i l i s ,  gage platE> a t t a ('hnw n t  

f o r ,  D. R. V iv iol l  . .  , . . . . . . . . . . . . . . . . . .  770,878 
P l a s t i e  molo,  F. D. D a v i s  . . . . . . . . . . . . . . . • .  770,846 
P Ilt'llm a t ic  dp!-1patch s,Vsh' m ,  F.  S .  S m i t h  ' "  770,938 
Polt� cha ng-P I' , 'V . I. TholllSOli . . . . • . . . . . . . .  7 7 1 , 188 
POl'tahlp post,  H .  S o  G n �r . . . . . . . • • . . . . . . . .  771 ,057 
Post office box , \Y . & M. H. Folsom . . . . . . . 770, 747 
Pot hanger and v l a l l t  l ifter,  a d j u 8taule,  H .  

C. Cb"ssma n  . . . . . . . . . . . . . . . . . . . . . . . . .  770, 738 
Power tran�m i t t i n g  devi ct', v a r i a bh" 81)('ell, 

" T . ��. I Io\ve . . . . . . . . . . . . , . . . . . . . . . . . . . 
P u l ley, C. H i ra ud . . . . . . . . . . . . . . . . . . . . . . .  . 
Pulley, sa�b, G. C. (;un]llC'r . . . . . . . . . . . . .  . 
Pump hpud, S. )1 . Fulton . . . . . . . . . . . . . . . . .  . 
PUlllPS,  autom a t i e  eon t l'oller fot feed, R .  

7 7 1 , 1 [,0 
771 , OOti 
770, �4D 
771 , 005 

.r. )I u l l i n  . . . . . . . . . . . . . . . . . . . . .  770, R6fi 
PUlH'h, porta blt' . •  J. H ,  C h i d t'ster . . . . . . . . . .  771 , 1 2 6  
Punch i n g  lll l g  a t t a ch m e n t ,  K .  C .  Rot..� . . . . . 770, 869 
Puzzle, E. (i . •  J a c k E..on . . . . . . . . . . . . . . . . . . . . 771 ,072 
R a i l  d a m p  . . J. F. Kpll;r . . . . . . . . . . . . . . . . . . . 770, 861 
R a i l  j o i n t ,  H. H. "' rench . . . . . . . . . . . . . . . . 770,Un6 
H a i l  j o i n t ,  C. O .  ;)I i n o r  . . . . . . . . . . . . . . . . . . . . 7 7 1 , G22 
R a i l  j o i n t . II. H ilws . . . . . . . . . . . . . . . . . . . . . .  771 . 1 4R 
H a i l  j o i n t .  F. C. Xhell i to . . . . . . . . . . . . . . . . .  771 , 1 80 
H a i l  j o i n t  wa 1;l1(>l" e l a s t i <' . Spipgel & )Iol"'h-TA KE 'l' fl E N IC K EL P LATE R O A D  FOR ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770, !)87 'I'HE !ST. LOI:I!S F A I R .  R a i l  sys t e m ,  t � i t"(l. L. )1 . I,a B a r r  . . . . . . . .  770, 9 1 1 

Lowest Rates and many unu8ual privileges. Special 
'1.).00 rate on certain o a tes. Full information on Rppl1-
catioh to local Agenb, or R. E. Pay ne, General Agen t ,  
29 1  M ain St., Eutralo. N. Y.,  or A. W. }t-;cclestone, D. P. A . ,  
385 Broad way, N e w  Y urko 

A n  g l e 
Benders 

we m a k e  hand-Dower 
benders for formi n g  an­
g l es ill �tock I i n .  thick 
and u nder. Lbcht stock 
can be bent cold. 

WA LI,A C E  SIJ P P L Y  C 0 11 l' A N Y 
910 Royal Insnrane� Build ing. C H I C A HO 

HOW TO MAKE AJS ELECTRICAL 
I"urnace for A mateur·�  nae.-The utilization of IHl volt 
�lectric circuit� for small t'urIl 8('e work. By N. llonrne 
Hopkins. 'Ph il!! valuable a rticle  is accompani e d  by de­
tailed worKing drawillgs on a l arf;rc �cale,  au(P the fur­
IlRlJe can be m ; l d e  by tlny amateur wuo i s  verBed in the 
use of tools. 'l'hh� article is conta ined i n  ScrEsTn'Ie 
A;\IEIUCAX � U P P L I';�I}:NT. No. 1 1 �-l. Price 10 cents. 
For sale by MUl"'N & ('0., �fi] Broadway. �ew Y ork Cit y .  
or by any bookseller or n ewfHlealpl . 

If you want the best C H U C K S .  buy Westcott 's 
Littl e Giant Double Grip 
Drill Chucks, Little Giant 
Dril l Ch ucks 
Improved, 
Oneidn Dri l l  
Chucks. Cut. 
ting&oft 
Chucks,Scroll 
Combination 

Lathe Chucks, Geared 
Com hination I�athe Chucks. Plain Uni versa l Lath e 

�����o��d(f���kl tc���hO��i'!l!�' N�
a

{�,
b

tJ . S. A. Ask .for catalogne in English , Freu dl , SpaH lxll o r  Ut'l"IIU l l1 .  
FIRST PR1ZE A T  COLHMlll A S  }<)XPOSITTOX, 1"'98. 

Kerosene Oi l (ng ine 
N o l h i n g  but  Kerosene O i l  to r u n  i t  

Simple, �ate and Efficient. Needs l itt le  
attention, i s  l e�s l ikel y  to get out of 
order, and i s  cheaper to run than any 
ot her engine manufactured. Econolni·  
cal Rnd ESHily Operated. 

H a i l \\'a�·, a m n s('m p n t ,  .\ . I�. 'V.  Frazp l' . . . . 7 7 1 , OG6 
Hll i lwuy IJloek I"i i g n a l i n g  system, C .  T. 

�Iol'ey . . . . . . . . . . .  , . . . . . . . . . . . . .  770� 70n 
Rtl i hY n �' (Tossing signnl,  E .  'V .  Vogel , . . . .  7 71 , 029 
R a i h,·uy ru i l  �J1l 'illg' . ( ; . \Y. S m i t h  . . . . .  , . . .  77D, n:W 
H a i l way s i g n a l  e i l'(,ll i t s,  E.  "p. Vogt ' l  . . . .  , 77 1 , 0:30 
R a i l w a y  s ig l la l systf'm, ,Y o A. K ihhe . . . . .  770,757 
R a i l w a y  switch safety loek, F.  C ,  A nd t ' I') ' W Il  770 . !}! !)  
I t a i l w H ,'f"  t h i rd m i 1 .  t..' l p c t l' i e ,  .\ . F .  C h u s(' . . .  770,737 
H a i l w a y  t i p .  m e t a l l i c ,  H .  ,Yo .\vel'� 

77 1 . 0;):] to 7 7 1 . 0;15 
H a i l \\'ay�,  s i g n a l i n g  �.'· � t f'm for p}p( 'f rkall.v 

operatNi, S t i l l we l l  & Lat,,,." . . . . . .  , . . . . 

Hang'p finfiPl",  �. Toll in . . . . . . . . . . .  , . .  . 
Razor, safpt.,· , )1. .\ . )l i h i l l s  . . . . . . . . . . . . .  . 
Rp('li l l i n g  eh n i l',  I'� . G I'OVI' I' . . . . • . . • . . . . . • . •  
Hpfri gf' ra tor.  porta i ll!' ,  E . •  J o h n s  . . . . . . . . . .  . 
H.pJ,dstel'illg' lo(·k . . r .  G .  H.:lmp�· . . . . . . . . . .  . 

R('hl�· . J. C. R a l'('la�' . . . . . . . . . . . . . . . . . . . .  . 
H.o;1 I1 ga tl'. a n t o m a t h', H. K i l'<..-h . . . . .  . 
Uoof f ra m i n g  too1 . .J. \Y . )IOI' l' i :'ioIl  . . . . , . . 
Uot a r.,· pughlt',  ,,' . :\1. B y ru . . . . . . . . .  , . ,  . . 
Rotary PI I;.dllP.  ( : . Y . .  \ Wl P l'bOll . 
Rota l'�' P l l g i w ' ,  ('xplosiv(' .  )1 .  Bpck 
Ruhhe,' SIHlIIgP ('lip.  T. C. Mn rsha l l · . . . . . .  . 
Rul., hohl('I ' ,  ,,' . O. Bpl l  . . . . . . . . . . . .  , . . . . .  . 
X:ul d l ( ' ,  ridit lg',  L. A. Loh l' . . . . . . . . . . . . . . .  . 
SufC'ty book, ( ' . II. Tprry . . . . . . . . . . . . . . .  . 
Safety s\\' i t('h , ' ; .  H. H i l l  . . . . . . . . . . . . . . . .  . 
Saw a t t uehm {,1I 1 , hand,  E. L. H » yden . . . .  . 
Saw m i l l .  IlHTHl . L . . J. H:lIlh ll r t  . . . . . . . . . . .  . 
H a w i n g'  t 1wt'bint' .  O. L. Rohe rtR . . . , . . . . . . •  
Rcale, ,J. IIopki ll�tlJl  . . . . . . . . . . .. . . . . . . . . . .  . 
Sealf', .\ . e. H m i t h  . . . . . . . . . .  , . . . . . . . . . . .  . 
�eal(' .  ('om p u t i n g ,  .\ . H. I I n ;nlpll . . . . . . . . . .  . 
:-4(':1 ] ( ' ,  ) J l' i c( ' ,  L. T . .  John :;;oll . • . . . . . . . . • . • • •  
:Ok» I€',  ))l'ieP i nd i e» t in g .  I .  C .  Kophnp,  

770. SO!) 
�kH ] P .  :-)pl' h g- h n l a i H't' . .  \. { ' .  8 m i t h  . . . . . . .  . 
:-::p u 1 .  ea l·. "- . :\f .  M d n tosh' . . . . . . . . . . . . . . .  . 
Sea l .  mdf'r cOllpl i l lg,  ,y, H. Larra hpE' . . .  . 
;';:ppara t i n g- .  g r a d i n g'  al ld l)olishfllg m a e h i n e ,  

!!1 . 0?� j j ( J . X. �.) 
770 , 767 
770, R52 
770. 969 
771 , 092 
7�O, 951 
7 70. 7.')8 
770.770 
!!O, 89� j j l . 1 1 .) 
7 7 1 , O;H 
770 , 9 1 4 
770, 9G;{ 
770, 975 
770.!)43 
7 7 1 , 1 } ) 4  
770, SOr; 
771 , ofH 
771 . 209 
770 . R1 I7 
771 . 2 1  :] 
770, 804 
770. 907 

770 , R I O  
771 . 2 H  
770. 774 
770. R 1 2  

How l a n d  & Long-mol'P . . . . . . . . . . . . . . . , .  770, 781 
�p w i llg" IlI l i c h i n e  ff'ptl  mpch a n i s m .  C ,  K 

H u (l 1 p y  . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rf'wing ma('hitH' .  �l} (w, H. II . Ducbpsnp . . . 
Rt"wing m a eh i Iw, Rho{', E. E. Rpu n  . . . . . . . . 
� ( ' w i l l C,'  mueil i Ilt ,  slack th l'parl con t rollpr,  

11 .  )l:J. n n i n C,'  ' . . . . . . . . . . . . . . . . . . . . . . . .  . 
:-::e w i n g  m a ('hilH� tu('k U ('('PSSOI',Y,  1'-'.  F i n l a y . 
Hlu\de fi x t l l l'£-, w i l l (low ,  C. A. Schl'tf . . . . . .  . 
X h a l'penpl', tool,  D. ,Y o lIa t tel . . . . . . . . . . . .  . 
Rhppt m p t a l  bOXPR 1 r ('a tiS,  m a k in g ,  Ad r i-

11 IH'l' & ("allpRolI . . . . . .  , . . . . . . . . . . . . . . . . 
Shot', H. Ii'. ROotH"')' . . . . . . . . . . . . . . . . . . . . .  . 
�hollider J)l'otp('tor, H. Glover . . . . . . . . . . . .  . 
8hov('1 .  H. \Y. A V f'r�' . . . . . . . . . . . . . . . . . . .  . 

7 7 1 . 0 1 f) 
770. 799 
771 , 200 

7 7 1 . 081 
771 , OO:l 
771 , 1 79 
771 , 066 

International Power Vehicle 
Stam ford, Con n .  

Sbovpls, JU n k i n g" ,  H. ,Yo Avery . . . . . . . . . .  . 
Co. ShuttpJ' fa81( .. 'n('r,  A .  R. Landis . . . . . . . . . . . . 

770.!)48 
770, 822 
7 7 1 , 007 
771 . 1 !l9 
7 7 1 . 032 
771 , 078 
770,n4 R ievp cloth e}punel· .  "T . Bonifielrl . . . . . . . .  . 

Singping pigs'  f(,pt ,  pte. , apparatus for , 

M�ARINE ENGINES N. A. Saxlpl' . . . . . . . . . . . . . . . . . . . . . . . . 770. 9�0 
� i l l k R ,  lava tory ha � i n s .  (�tr. , in earthf'nw31'f' ,  

machine for mol<1in,g', R .  Stnnley . . . . . .  770,874 
:-'Ueigb, P .  }<'lpt('h pt· . . . . . . . . . . . . . . . . . . . . . . . . 770,745 i '· 

1, 2;'3 and 4 
l"yhllOer 

1 ;"  to 40 H. P. R n a p  fastf'IH'I'. ha l l .  .\  . . 1 .  Bra<11('�' . . . . . . . . , 770, Oll5 
Sppctarle framp, I. Fox . . . . . . . . . . . . . . . . . .  771 , O[)-I 
Rppctae}p� , n .  IIt"PI'('n . . . . . . . . . . . . . . . . , . .  , 7 7 1 . 0(-\7 

lau n c hes Rpp{'d nH'('h :l I l i �ul . v a l'inhlp,  "T. D. ('11 �-
tf'nd . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  771 .04� 

i 7  to 50 feet � p i n l l i ll g  llu ('h il lf'.  E. (;t'SSlwr . . . . . . . . . . . . . 771 , Ol'l!l 
Send I(lr 
new cat alo!.!' 

� ) J i l l n i n g  ri l lg',  H. B .  I1oyll� . . . . . . . . . . . . . . . 771 , 1 ;'2 
RJloon hold i n g  <1evi('P.  R . R. P.dp . . . . . . . . . 770, 92:1 

G KANIt RAPIHS GAS J:N GIN E '" Y ACIIT CO. , 
GraRd ltnpld8, lIich. 

Rtarkpl', hay.  F . . r. Pavl i k  . . . . . . . . . . . , . . . .  770, !)R( ) 
S t a ('kpr,  hood. 11IlPUID&tk, Bp('h tpl & Hagar.  7 7 1 , 1 1 8 
R t a m p ,  I\ (l,i nsta hle pl'i n t i n ,g' ,  A . . T. Bradlp�· . . 770,956 

Patents, Trade Marks, 
C O PY R I G H TS� etc., 

Address M U N N  a co., �t����,;!":s 
Office of the SCI ENTIFIC A M E RICA N 

861 Broadwuv. New York. 
Braneh OfHee, 625 F 8t., "r ash'Reton, D. V. 

Hand book Sent Free on ApplIcation. 

St('am Pllghw. H. :\1 .  Rdw lIm a n  . .  , . . . . . . . . .  770, nS5 
Steam p n ,g' i I I P .  O. F. Ho(lph a vP I' . . . . . . .  771 . 1 7G 
Stpam gf'lIf'rator I'pgllhl t Ol' , H ntoma t i (' .  I. T .  

n,, " k .  . . . . . . . . . . . . . . . . . . . . . . .  770 , 89:1 
StOIlP from nUlglw R i t ,  m a n u fa c t u r i n g  a r t i ­

fi '2 i a l ,  ( ' .  0 1'0,\'('11 • • . . . . . . . • . • . • . • . • • . • .  
St01lP sa w i n g  IIl H (·hhw . . J. R. Hanley . . . .  , .  
Stovppipp holdpl' .  (' . B .  'Y u Rsom . .  , . . . . . . .  . 
Straw f('pding" m:H'hine.  (; . P. Griffin . . . . .  . 

Sus))P l ldpJ' a U a ('bmpn t ,  L. Rplikowitz . . . . .  . 
R w i t dl 1 ( , \, 1 ' 1' loek , X . .THIl! i son . . . . . . . . . . .  . 
S w i t ch Im' k i n g  .It''v i t - . . . :\ f .  P . .  1 .  �(' m m p r t  . .  
�wivpl  j o i n t ,  ( ' , E. Fpil stl ' l'm a ch t ' 1' . . . . . . . .  . 

771 . 0(i� 
771 . 005 
770. !l�:� 
7 7 1 . 204 
7 7 1 , 2 1 2  
771 . 1 55 
770. 8 1 8  
770. R!l8 

__ ______ . _  Tahlt'  01' ('otIntpr ( '0'\"1'1' a t t H ('h m p n t ,  A .  A .  
M AX I M U M  POW E R - M I N I M U M  COST 1', o \ t '�:·::��;�1:;� ;1; ,:,; l·,� . ·.i.· ·Ti,:a ,:,i · : : : : : : : : : : :  . . m:�g If you use a pum p for Tpl l'pholJ(' l i ll l '  �w i 1 ('h in C' me('\w n i s m .  i n tf'l'­��e{� �a{�u�i�lSil::���I�� (>omm nni( ·n 1 i n g' .  A n d r i a n o  & I-l<'rhstl' i t t . 

mash, tan ner· ,o;l.  l I quor, Tht" l'lllO StU t .  I .  I ) .  nonle) . . . . . . . . . . . . . . . . .  . 

cottOllseed oil or flUIds, Thl'P:ul ('l1 t t i t � g a pp 1 i :uH'f' . •  J. H. Tiprnpy . .  
hot or cold . thick or t hin Tll !'PIHl d l'PRsi n,C: Inlwh itw, G .  .\ . F rprl Pll -

771 , 1 1 4  
771 . 144 
770 . 944 

you want to get the hn l'gh . . . , . . . . . . . . . . . . . . . . . . . .  771 , l R6 
T A B E R  ROTARY P U M P  T i <'kt>t H l ltl a u t o m a t i <- u lHl i t i n g  s,\' st f' m ,  ('om-

w h i c h does the most work at hillP(l . .T . \Y . L n t z  . . . . . . . . . . . . . . . . . . . . 770,814 
the least expense. Simply Til'f' (·ovt'l'. pll P ll ma t ie . C ,  B .  Huxttm . . . . . .  770 . 795 
constl·ucted. Can bp run at T i l'(' gna rd .  IlllP u m u t ll ' .  L. Vandpl'pPI'I"f'-Ri · 
.any desired speed. Perfect. m Oll . . . • . . . . • • • . . • • • • .  , • • • .  771 . 1 gO I y durable. An parts are l llterchang-eabl,e.  � eeds no 'I' i l't ' m old. r ' .  n . F a \\"kps . . . . . . . . . . . . . . . . 7 70 , 8!)6 skilled workman. De rects g uaranteed. Catalogue iTf(' , II T i l' i '  l1}ll'H' t t i tl g'  n1 H f'h hw. whppl, L. F.  F a i l'� 

TAB E R  P U M P  C O  . . 32 Wel l s St . . B u ffa l o .  N . Y . ,  U. S A ' I ha n k - <  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771 .0,,0 

WATER A-PEUP·E· ... UA'. "'l' PPL-Y "l " ! ,'" va l v�' .  J1,wl1m a t i e. ,T . E. Kel ler, Jr . . . . 77 1 . 1 ,,6 
usually means p�rpetua J ex- :�I I'P. vph H·.�t ' . , \Y . J'� '� A I,l d rt' w  . . . : . . . .  , . . . . .  I70. !D I  

pense. The wmd m i l l  and gaRol me engine } ohn(' ('C) dl lf' 1 . B . . ( ' F &  F. �ln, p l  . . . . . . . . j ! ( ) . j !� 
are costly to i!18tal l  a n d  run. Nia,;rara r�nol ha IHI � ( 

.
. .  T I .  0 h.

,
f'.fprstem . . . . . . . . . . . .  7 !o,? ,  ! 

HydraulIc U.aln will work cna- 1 001 h oM (  I • •  � . H u n tt I . . . . . . . . . . . . . . . . . , . 7 j O . . )6h 
tlnuou sl y wh erever t b ere i s  a running rro.'" . . 1 . E . Z l Ill lllPI' IIl H n, . . . . . . . . . . . . . . . . . . 770, R�-t 
stre am. N o t h i n l!  t o  blow down, blow To�· . .T ,  .\ . :-;WH l'tx . . . , . . . • . . . . . . . . .  , . . . . .  771 . 1 �7 

UP, or requ i re attention. Requires 'Tor h n l l k .  ,\ . Fon t� . . . . . . . . . . . . . . . . . . . . 771 .0;')1 
le�s h ead of water to operate than To�' ha n k .  l't 'giRtt 'rin�,  G. B.  Bpale . 77 1 , 1 1 7 
any other ram. Neller needs 'I'e- Trackpl' ha l'. I Hl (, l lln a t i f' .  P. Wuest.  ,T r . 770. 7!lO patrs. Catalogue free. T I'H ( · t ion (]('vi('p and enwl'gpney hl'u kp,  f'1f'('-

N iagara Hydrau l i c  E n g i ne C o . , t ro'ffi ' )! l 1 p t i e .  ('.  A .  Wells . . . . . . . . . . . . 771 . I D:l 

CHESTER PA 'f ran Rfpl', II . . J. Hl"rger . . . . . . . . . . . . . . . . . . . .  770, 998 
________________ ' __ 

. ____ TI'Pu tmeHt of In n tf' r i a 1 .  apparatus for ('on t i l1 -

WetJs. 011 and Gas Wel ls drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac-��':r'L, tu:i?�rlh :;;�ryc\.?�����; 
same. Portahle Borse Powe, 
�:"h���ig� 18JJeFo �I}��f. 
Wrl te us stating exactly wbat 
Is required and send for Ilhl80 
trated catalogue, Addrell ��!!,i.!!.E���!1 A ND SUPPLY Co.). YUIOX. 11. 8. A. 

n011S. "- . H. nt-'sl1f'r . . . . . . . . . . . . . . . . . . 771 . 1 4 1  
Trollpy, Fishel' & Ra l Idf'r� . . . . . . . . . . . . . . . . .  770,7·H 
T r()l 1p�' whl't'l  j ' ( )! l t l'ol lpr. B. F . . Ja('kRon . . . .  771 . 206 
Trolling �pnoll ,  R. (' . Hornung . . . . . . . . . . . . 7 70 , 858 
Trombollf' . . 1 .  H . 'ald . . . . . . . . . . . . . . . . . . . . . .  771 , 0 1 2  
Tronsprs fl l'otpctor, J. Lux . . . . . . . , . . . . . . . .  7 7 1 , 021 
Truck and shovel. ('om bined, F .  Erickson . .  771. 134 
Truck .  freight handlpr's.  A .  W .  Cash . . . . .  771 ,044 
Truck,  wheeled, C .  A .• Jr. , & C. P. Mc, 

Quirk, S r . . . . . . . . . . . . . . . . . . . . . . . . . . . . T70 . 773 
'rube retainer, A. W. Plassmann . . . . . . . . . .  770 , 982 
Tube w"ldlng machine , W. Byrd . . . . . . . . . . . 771,123 
Tube., apparatus for the production of, 

Beck & Townsend . . . . . . . . . . . . . . . . . . . . 770,1197 
Tuning hammer, J. Erlandsen . . . . . . • . . . . • .  770,961 
'l9.lIIlel ".'1nC Qr l1DJD(, O. lIf. Dllt�QI,l . . . . . .  710,894 

PEERLESS g�i!�t 
TOURING CARS 

Excel in elegance, dependability, speed and 
endurance. They run n oiselessly a n d  with­
out vibration . Fonr-cv1inder vertical motors 
(easily accessihl e , 24 tQ 35 horse power,  direct 
drh'e o n  hi gh speed, sliding gear t ra n s­
mission (four speeds forward ' ,  direct trans­
mission o f  power to rear a x le, luxurious 
side door tonneau , SS miles a n  hou r speed a n d  
yet as easily controlled as a l i g h t  runabout. 

$3. 700 TO $6. 000 

New Peerless Catalogue sent on request 
PEERLESS MOTOR CAR C O .  

Cleveland, Ohio 
Member Association Licensed Automohi le )lanufa('tnrerfl. 

� For Either _ •!! ���
h,:�g"l�'�'��! 
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t
�:\� L�\:��r�::t��

i
t:�

o
�;.�·i(:I�������t:� 

machine or taken from its lJase for' use lUi a . -' band machint'o Len;!th of pipe handle.) i >I eas Iv ill stIlall roOIl.. l ' lugtrnted catalogue -price list free on apt Ucation. 

"'CHINE No. 78. THE C U RT I S  Il. C U R T I S  C O . ,  
Range 2,,-4 tu. R. H .  6 Garden St., BJllPGF.PORT, COSN. 

The H O W  and W H Y  of E lectric ity 
By CHAltLE!S TRIPLER C H I L D  

A book that a l l  m a y  read with understandiuJl. 'rhe 
story of electricity stri pped of formulre and written for 
th(lse who wish to learn. Price $1 ,  postage prepaid 

New Y ork Sun : . 1  We know nothing that gives 80 
m uch real help I n  so short a space." 
Published by ELECTRICAL REVIEW PUB. CO, 

13 Park Row, New York 
Sample copy of the Electrical Review FREE, if requested 

ELECTRO MOTOR. SIMPLE, HOW TO 
m�ke. - By G. �t. Hopkins. Descri ption of a small e] ec­trlC motor devlsed and constructed w it b  a view to as!ollst­ing amateurs 1,0 ruake a motor which mhrht be driven wit.h advantage by a current derived from a Imttery and whICh would hav� sufficient power to operate a 'foot lath e or any Ill achhl e  req uiring not over one man pow. er.  With 11 flg-ureM. Contained In SCIENTU'IC AMER­
I C A N  SFPPLE!\[ENT, No. 6 4 1 .  Pri ce 10 cents. To be had at this office and from ail newsdp.alers. 

, 

vVilliams' 
Shaving 

Stick 
signifies-Perfection.  

Williams' Shaving Sticks, Shaving 
Tablets, Toilet Waters,  Talcum 

Powder, Jersey Cream Toilet 
Soap, etc . ,  sold everywhere 

Write for booklet .. How to Sbave . .  

THE J. B. W I LLIAMS CO. 
GLASTONBURY, CONN. • 

Special Weights for Fall. 
The prinle requisites of a perfect under­
wear are : Healthfulness, Durability. Fit, 
Finish. " Jaeger t1 possesses th ese in a 
pre .. enlinent d egree. Hence its u nique 
distinction as a household word in the 
land. 

RECOllllE� ltEn B Y  L EADIN G 
l'II Y 8ICIAN S EVERY W IIERE. 

BooklA!ts and Samples Free. 
DR. JAEGER'S S. W. S. CO:S OWN STORES : 

New York ' 1 306 Fifth Ave. . ) 157 Broadway 
Brooklyn : 504 Fulton St. 

Bost':lD ; 230-232 Boylston St. 
l'h1Ia. : 15 10  Chestnut St. 

Chicago ;  82 State St. 

The Standard Househo ld  D is infectant 

At 11.11  dealers or l OCo and 2'sc. pkh"8. by mail .  Look for above trade mark. 
SulpbiJ�X upthol ('0.. 15 Haymarket Square, BOSTON, MASs.. 

Sold in X. Y. City by Aeker_!\lerrall's, !\lacy's, Siegel-Cooper. 

ELECTRIC LAUNCH MOTOR. - THE 
des.ign in this papAr is for fI, motor of unusual sim plicity 
of construct ion, w h ich can easily be built by an amateur 
at small cost. It i8 intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawll1Q: 18 inches. and 
�e�

a
g���� O�]f��fr���:l� !iil: �la�t�!. a 

8S:e
ed

S{�.rE����� 
A M ERICA " S U PPLEM ENT, No. 1 202. Price 10 cents by 
mail. from t b i s  offi ce and frl)m un newsdealers. 

HOW FAR DO YOU 
WALK IN A DAY ? 

Did it ever occur to you that perhaps you 
walked mi les just going around your home. 
shop or office? Perhaps you'd like to know. If 
so , get a Pedometer. A Pedometer is an in­
genious affair that goes when yOIl go and 
stops when you stop. This instrument has 
heretofore cost froOl ten to fifteen dol lars. It 
is not a toy. but an accurate and valuable 
recorder of distances. 

YOU CAN GET 
A FRE E '  PEDOM ET E R  • 

by sendiu� us $1.00 for a year's subscription to MODERN MAC H I N ERY, our monthly maga;dne, which will keep you 
posted on the great progress which is being made in the ma­
chinery world (and i f yoll would keep ahre<'lst of the timt"s you 
must react MODERN MACHINERY) ,  interestingly written ,  ",ell 
i I lu<;trated. Sampll' ('opy, lOr,; $1.00 per ,.eBr-and a Pcdumeter, 
FREE. Subscribe .N o w. 

M ODERN MACHINERY COMPANY. 
8 1 3  Security Building, CHICAGO, ILLINOIS 

A.W. FABER )y02n��w�r�i2PS 
out steam power. equi pped with illanntacl ory Estublished 1 1 6 1 .  BA R N E S '  F O O T  P O W E R  

L EA ] )  P ENCILS, COLO R �m PENCI L!,!, S L AT E M A C H I N E R Y _ PENCIL", WRITING SLATES, I N KS, STATIONERS allow lower bids nn jobs, and give r; UBB E R GOODS, R IJI,ERS. A RTISTS' COLORS. greater profit on the work. �Iach mes 
sent on trial if desired . Catalog J!'ree. 

W F do. J O H N  B A R N E S  CO. 
Established 1872. 

1 9 9 9  R U B Y  ST. ROC K FO R D ,  I L L.  
7 S Reade Street, New York. N. Y. 

G R A N D  P R I Z E .  H ighest Award . PAR I S .  1 9 0 0 .  

Do You Want Gooa InfoID18tion GIleap � 
Write to us and we will refer you to a SCIENTIFIC A MERI­

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

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEM ENT costs only 10 cts. 

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

nothing. 
Act on this suggestion ! 

M U N N  &. CO M PA N Y  
36 1 B roadway, New York 



OCTORER 8, 1904. Scientific America.n. 
[<" ""Hle<l hU Mat./ . . . .  '" (�a,rey. 178b. I Tllrhlne. pla stic ftuld. W. J.  Cartwright • . .  

A. House in t·(luch 'wi t h  TlI'rf'f " f' u t " r il'x Tll 1'hint.> t' 1 I � i net S. N .  Smith • . . • • . • • . . . • . •  

H E N R \' CA n E Y  BAI R D  &: ( : 0 .  TlI I'h h H' "o" p rning mechanism • •  J.  W l l k l nsoll . 
:; N ])USTRJA r. piTBL18.H;H�  llOO K � E I� I ,I<;R8 & .... ' .. O H T t-; H I"l  �J:l� .. hhH·.  :-; t l 'u m . R , N .  Smith . . . . . . . • . • . . . • 

8 1' 0  W alnut St 
•• P h i·I Rdel p b i a, Pa ., (; . �. A .  I rl,�· ��:: ���!· :n:�� ::��i��:: �'r . �: �����:;() . : : : : :  

770,736 
7 7 1 , 1 02 
770.995 
7 7 1 . l Oa 
770, 9aa 
770. 952 
770. 990 i:T Our Nt"W o l l d  /;I' I ' tst'"l Vatal.ug'lu', oJ Pnut,;ati ll wl 'l'nlt-'· w ri t i n g'  nUH'hint>, ,Yo A. Twining • • • • • 

ScienUtlc BOO�t 94 P(� f/l'.�. tfi)U ; a Catalogue oj }�fluk.-I fin 'J'.\' I l t l  w l' i t i l l�  l lHl ('h t m' li C Sticknf'Y • 
. .lletallurgy. J-lintng. ProS'pf'diH.(j, J-l'int'l'(ti(JiIIJ. U ('olfJljJ/, 

- , . .  
7 1 1 2 1 6  771 , 2 1 7 

.:l88(l,ying. �AnalIPd8. ( c . ;  tl L'at1,/ t J{JtU' of B()(jk:� 0 1 1  Stl'U 1I I  
\ a l n' ,  .T. Lu l l,"- . . • . • • . . • • . • • . . • . . . . .  : . , . : 170. 8 1 1 

(rn4 the :stea�n Eng��� • •  yac1�merlf .. e,tc.; (l, c a f a.lo!l u (' oj V a In' ,  a i r  ('oJU IH't '8t401', J�. lJ . Ste-eodlll u n  . . . 770. 7Sa Bookll on SanUary SCi-enu, (ras "' ·I.ttt ny. P1 Ilrnbm.y. etc. , Ynlvp antum t · .  E I D . ,..- ) r -
and our other Uatalogu.c.'t f tml  ( ' i rt' u/ars, t ilt' mOO/e cm'l'J"in(l \ " ,  . . ' . _M.  It ,. ' . .  J . ..  a VI S . � . . . . . . .  ' "  • , (  , �. , J  

eueT'IJ branch of SC i e n ce. appUerl fo t lle A rts. sent i'J"fe and .l l \ ( ' , .fol p X lllmn ve t, ug ines, . fel d .  L . .. \'11- ... _ _  • 

.tree of 'Postage to an1lo u e  in a n ll pa rt oj t he world 'who (h l SOI l  . . . . . . . . . . . . . . . . . . . . . . . •  , . •  , . . . • , 0, . 3 1  
will furnish his addrexH. Y li lve fot' stt ' i l m l' l Igi l lPK,  halu llcel l ,  .T. P. �h�-

Our Weekly 
Market Letter 
written with ConCiseness and author­
i ty, deals with the matters of the 
hour, pertaining to Stock and Bond 
Investments. Upon request, your 
name goes on our mailing list. 

Corey, Milliken & Co. 
BANKERS AND BROKERS 

J 5  State Street, Boston, Mass. 

Donough . . . . . . . . . . .  , • • . • . . . . . . . . . . . . . .  77 1 , 1 GB  
Vu lvt:', rel it 'f,  ..... �('hl'pi d t  . . . . . 

' 
. . . . . . . • . . . .  770, S�-1 

Yah'p rest' H t i n g  tleviet', '1'. B.  \\' i l l i u llls • . • • 7 7 1 , H )'! 
" a lvt' ,  Hlidt" .J. B. Edw a rds . • . • • . . . . . . . . . .  771 , 1 :3� 
Y U l' l l lshin�,  T.  P. A n dN'sol l ,  J I· . . . . . . . . . . . . 77o , 7a2 
V('hieh�. ('ovl ' l'ed, I-I . lJ . �ol'l'is . . . . . . . . . . . . 7 7 1 1 , 775 
Yt'hieh' ,  motol', " • .  H.  �impsoll . . . . . . . . . . . .  770, n:Hl 
V,'hiclt> 811l'ing- und l'OUllling p l u tt · ,  So  E. 

( )vi ll t t  . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 7 70, 776 
Yphicle wlll'el, ,V. C. Potts . . . . . . . . . . . . . . .  77 1 . 1 75 
Yt'ht(�le wht,pl ,  ('om pound • •  \ "' . Olivt ' l· . . . • 771 . ] 7 1  
\' fl l ldlng lll 1 1ehhlt ' ,  ( 'oi l l  Opl' l'u tpd,  J .  A .  Rul t ' .  770,n2� 
Yf'll t l l u t i n g  Il PPU l'H l 11 S , "' . C .  ,,'JH' t stOilP ' "  770, n·l'r 
�:�'8S('1 h u l l ,  H. N. \VhittelsfOY . . . . . . . . . . . .  770 . S:{S 

Ise. C.  II, Rl t t o  . . . . . . . . . . . . . . . . . . . . . . . .  7 7 1 , I Jn/ 

�!:�'onP
i
l�I��� I{(�: ' ,�.I.t'

I
��.

t'r
rr�' J t �l� · : : : : : : : : : : : : : :  771 , 1 -17 

W" :(OIl �('ur .  1'. �'Iptcl .. . .. . . . . . . . . . . . . . . . . . .  ng;�I� 
"':i l l .  reta i l l i l l� ,  'V. L.  ( 'hur('h . . . • . . . . .  , . .  7 70 , 8-1-1 
'Y H!�hing m: 'chhH',  \V. " ' . T{'rritf . . . . . . . . .  771 1 , BS!) 
'Yn tt'r c!,)Spt howl, Hplfrieh & Killgshnl'�· . .  7 7 1 . 068 
'''n tf' l' clost 't  howl ,  n.. H('hmalmack . . . . . . . .  771 , 098 
'Yeed£'l', fl' .  L. Brown . . . . . . . . . . . . . . . . .  , . . .  7 70 ,058 
'Y('ighlng I l luch hh', automatic' ,  B. XOl'ton , .  771 . 1 70 
W h i r> .  l l .  O. �', ' Ik" r . . . . . . . . . . . . . . . . . . . . , .  770, 897 
"' h i p  m a k i l l g  llU l ('hiup.  H. \V . I.Atl'sRon . . . . 770.R1 :� 
''' i ndo,,", O. 11. I�dward'!l . . . . . . . . . . . . • . . • . .  7 7 1 , 1 3:l 
": � l I dow 8C'I'p('n ('orner clamp. B. C. RoC'kwl' l l  770,780 
". UP stretch pl', O. C. A. Sch",i('n . . . . . . . . .  771 ,099 
\V i l'(, snpport, Bpttmann & Zapp . . . . . • . . . .  770, 909 

rend r:'or '7"'ht·s Lltias W I I'" t lvb tellN', W. C . •  Julian . . . . . . . .  , . . . . 770. 908 

.., 1  C I .6. j Jr "'ou(] ('u rving mnchhw, a n tomatic,  F. .T. 
Widman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770. 8�!l 

An Atlas of the 'Yorld con taini nJ( a. com plete series 
of 106 I\ewly Engraved and Colored Maps, covering 
every portion of the Gl obe, Including separat.e maps o f  
eVery �tate and �rel'ritory o f  t h e  Union a n d  �pHcial 
Maps of out' new pos�essions. It aJso contai ns a s hort 
h istory of the United States, w ith illustrati ons of the 
interior and exterior of the Capitol  and other publ ic  
buildings of \Vash i ngton, D. C., toget h e r  with half-tone 
photo" .. uphs of all the Presidents of the U n ited States 
frOID \Vashington to Roosevelt, and sh t)rt biographical 
sketches of each . A copy of this  handy Atlas will be 
mai led to any address by the Pittsbur:!h Bank for Sa.v� 
nJ!s of  Pittsburgll, Penn., on r�cpi rt of  flve two· cent 
stamps to covel' postsJ.fe and m ai l ing ex pense�. \Vhen 
writing, ask t h e  bank to enclo�e you d free copy of 
Bool� Jet No. S 2H. i f  you are intereHteu i n  securing a sa·fe 
an d  profitable i n vestment for your savinll8 01' surplus I 
funds. 

JIUJITSU 
Tbe Japanese National System � 1', 

of Physical Training. ¥" 
For over two thousand years the � 

principles of JIU-JITSU have been ,..­
religiously guarded. By an Imperial � 
edict the teaching of the system was &:j;, 
forbidden outside o f  Japan. The m 
friendly feeling, however, existing 
between Japan and the United -.. 
States has heen instrumental in re-
leasing JIU-JITSU from its oath- � 
bound �ecrecy, and all its secrets are 
now bemg revealed to the American 
people for the first time by Mr. Y. K. 
Yabe, formerly of the Ten-Shin Ryu 
School of Jiu-Jitsu, who has formulated 
a correspondence course in Jiu-Jitsu 
which is identical with the course 
taught in the leading school of Japan. I 

Fi"s' Lesso" F"ee. 

"'l Ind sllll i l ing mu('hhH', I·'. P. I{pllp�· . . . . . . 771 , 1 57 
''' I'P I I ('h ,  n. I" . Pu t m a n  . . . . . . . . . . . . . . . . . . . .  770. 921 
\Y I'PIH'h . n. ll ('J\:Pl'('hpr . . . . . . . . . . . . . . . . . . . . 771 . HiD 
''' I'Pll ( 'h . A. 'Y ilsoll . . . . . . . . . . . . . . . • • . . . . .  7 7 1 . t fH,)  
X- I'n�' tu l ip,  C.  I I .  F .  ,rl l 1 1( ' [' . . . . . . . . . . . . . .  7 7 1 , O�n 1 
Yoiw. I lP( ' �{ .  H."· x l )t>o & CallfOn . . . . . . . . . . . . . . .  770 . 7ll;; 
Yokf', llP('k, H .  PptE'rMon . . . . . . . , . . . . . . . . .  771 . 1 7:; 
Zi lH' whit t ' ,  manufacture of. J.  Opt t l i .  . . . . •  77 1 ,02;; 

D ESHT�S.  
Ad\,prtishlg' ('H I·d . A .  �f'dprl a n d  . . . . . . . . . , • •  :'.,:.!, •

• 
1
1
:
.
!

.
2 .. •• 

:-:,'ul  } J l'PS8 1 Io(I�" . h u n d .  Kii!wll l t  & "· i I l l l l'd , . .  
"J'y ])P, fnn t of, So  C. Gaunt  . . ...... . . . . . . . . . . . . 37 , 1 :; · 1 

T RADE MARKS. 
A n t illeu l's lgic.  I,'a rbpufahrikpn of Elhpl'felrl 

( �o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .fa . 4 1 H . 4 : : . 4 1 7 
Bpltiug, lea t ber,  H I'Kton and Knight  �I H n l1fue-

turing Co,  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ..J:t , -107 
H(-'vPl'ugt'. C'(, l ' tail l  l Iamt'd l lon-a}('oholle,  Xt"r-

vola ( '0 .  • • . • • • • • • . • • • • • • • • • . • • • • . • • . • • .  4:t -ll 1 
H I'f I SK or . l'OI'I)t' I' () (. a l lt )�' H tht'l't'of, shpp h'; a mI 

l ia rs of, Tuuntol l -Npw Bedford ( 'oIlJlt ' 1' ('0.  4 : : . -I2 �; 
B l'm�ht'H.  Rush tool a mI sw('epiug'.  ...�. ( ' J tnton 

& Co. . . . . . . . . . . . . . • .  , . . . . . . .  " . .  , . . .  , . .  4:1 , 42fl 
( ' In .\" ('Pl'ht iu  n u nwci til ·t'. T.  K.  :\1< ·Rath . . . . . -1: : . -122 
l' l c -U I I 1 1 1g'  (·ompnulld. eN·ta i n  nampd,  G. ::\1 . 

l�l'ei l l ig . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  4:t 42 1 
( ' rt 'R I II�' prppa nttioll for manicn rill g ,  I'�. H. 

Eldridge . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  4:1 . 4 1 4  
H.'·PNtnff,  jo'u rh('u fnhl'ikf'u o f  Elhf' l fl'ld C o  . . . .. :t -J.:.! l  
E x t l' l ld� :I ud S�"l'nI1H tor use w i t h  ht 'v t ' rng'ps. 

. \ .  (L I lulpt t . . . . . . . . . . . . .  , . . . . . . . . . . . . 
Fa hri('s, ('otton , "" a rd ,  H a n hul'Y & ( '0  . . . . . .  . 
( � l I IneS, card, ,J . I'�. Bigl)(�e . . . . . . . . . . . . . . . . .  . 
Ho�jpl'�" , l r .  & ( ' . )la.\" P I' . . . . . . . • . . . . .  , . . . . 
Hnmot ic.  R:J rl l1ond ( 'hl ' lUical ( '0 . . • . . . . . . . . 
.Tpwt'I I'�', Cf"l'tu i l l  l Iumpd.  Uold sl1l t th  & H a rz· 

4:1 . · 1 1 2  
-1:1.-10-1 
4:1.42S 
4:{ , 4ur) 
4 : 1 . 42n 

l"'l'g , . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  ' .  4:1.41 ):1 
Lt'u t h t' l' .  "·o I tT  PI'O('''SH Lputher Co . • . . . • . . . .  -I:�, 406 
;\INl i ehu: few aplwmlh'i t is ,  APPPlldieine )Ipd� 

ieal Co . . . . . . . . . . . , . . . . . . .  , . • . . . . . . . . .  -1:; , -1 1 ;) 
Xe('(Ups. cP l"t n i l l  l lfl lllPd.  II .  Ilpusch & rip . . . -ta .4H!l 
PH t tpl'll<; for ('\l t t i l l):  d l'('HI'I('R, .J. R. BIHowfll 'th 4:{ , -IOl"l 
P h U l'IlHl ('PU t i C' u l  P l'of1t1C 'ts,  (,Pl'tain nRlllPd.  Cht'-

m hwh{' Fahl'i k nuf Actif'11 ( Yorm. I·�. 
H('ht'I'hl g' )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  4:� , -I I S  

PhUlOH. I VPI'K & Pond Piano CI I .  . . . • . • . • . • .  4:3 , 427 
Plast('r 01' plul!lItt· 1' ('otnPOl!li t iOI l ,  w u l l .  Georgia 

'Yood .·ihl't' PhlStpl' Co.  . . . .  , . . . . . .  , . . .  4:l . 42!l 
Popcorn moldpd i n t ) hloeks 01' t'ft kl 's .  I) lsh i l l ·  

ger " n d  llal 'kH . . . . . . . . . . . . . . . . . . . . . . . .  4� . 4 1 1l 
Soall ••  Ohpl'me)'er  & Co. , G. M. B. II . . . . . . . 4:1 . 4 1 :1 
ThC'l'a pput f c  ag-putH, cprtaln l lomed.  Ch('w4 

i R<:>he }�ahl'n( n n f  ActiPI l  ( vol'm . K Rc'lwr· 
Ing)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. 4 1 D  

LAB ELS 
. .  Egyptian Fortum' 'l'('llpr, " ( fol' cigat's ) .  1\1 . 

, \ l i sha holl . , , . . . . . . . . . . . . . . . . . . . . . .  , .  " 1 1 . 42!! 
"I�l l Iahallitos. " ( for cigars ) ,  American Lith-

ographl(' Co. . . . . . . . . . .  � . . . . . . . . .  ' . . .  " 1 1 . -120 " }<�h'ctrlC' Cleansing I" luld , "  ( fot' c>lpanl'li l lg'  
ttuid ) .  Americall C leansing Fluid ( 'u.  ' " 1 1 . 4a2 

I V Y  O R  O A K  
POISONING 

immed iately relieved alld quickly cured by 

Hydrazone 
Hannless, although a most powerful 

healing agent. 
I will .end on receipt of IO cents to pay 

postage, 

A TRIAL BOTTLE FREE. 
Send for it now. It will immediately 

relieve and promptly cure Insee:t Bites, 
Hives, Prickly Heat, Sunburn, etc. 

Sold by leading druggists. N�et4�� 
Dept. U ,  63 Prince St • •  New York 

Send lor Booklet oa .. How to treat dlseues," coat.la­
lag buodreds 01 testimoalals of woaderful cures. 

� ......... , ... " ,  ... " " ,  ... " , .... , ........ , ... , .............. , ............ , ....... ..., � MA I L  US S Oc i 
" In United States stamps, IF � YOU LOVE M E SIC,  and , 

we will scnd you, prepaid, � 
any of the following � 

DITSON � 
Half - DoUar Series � 
Full foUo size, and the great.. � 
est value ever g1\"('n in music � 

collections. � 
# DO NOr CONF'l7S. 'fIIESE W1'l'J[ CREAP IroSIO � 

��� Beautifully prill.ed, exIra quality paper, well bound. ��
; � �!ur:' c�fJh$A�

o
:8

i
ns���� :�y�. ; 

Dance Waltze_ for the Plano. 64 pages. � Ea.ay Four-Ha.nd PieCH (2d and 3d grades). 62 page.. � � Easy Piecel in Eal
" 

K;II. (Two '·olumes.) li6 pagea. 
� 

,. :::�r1S:;°�ll::I::r �iOU: :�;
.
�!.

pa
f3�agea. � � ����'l fe":!.itt::: (�����def4 PruF:" ... � ,. :Ma.rchel and Two-Steps tor the PlaDo . '2 pagel. po: = Very Eaay Pial'O Duetl (lst and 2d grades ) .  60 pagel. � � Selecte4 Dutil for Oomot .,.4 Plaao. 6:1 page.. � � O LIVER DITSON COM PANY � 

, ISO Tremont St • •  Boston, M asa. � 
-, C. H. Ditson &. Co .• Xew York J. E. Dit80U & Co., PhUa. � ; OrdrT  of your Home  Dealtr  0 ,.  any olthe ahoTJe nou!rJ .  � � .Also Headquarters for Musical Instruments � � of every descriptiun. � 
�" " .............................. , .... " "  ............ , ........ , ........ , ................ , .... " �  

For sale.  original [Santos Dumont Air­

sh i p  No. 9J . In working order. Can 
be i n spected any time. Complete hydro­

gen generating plant included. EDWA R D  
C .  R O Y C E ,  302 Broadway, New York . 

Casting and Drawings of OasoleDe En· 
glnes. A utomobile Supplies. A utomo­
bile. $ t 95 up 

Head Dr. Dyke's Books on Autos. 
DR. A .  L .  DY K E  3 1 1  P I n e .  St . Louis 

Hr.  Dyke Send stamp if co"""nient ------------�-----------

'�.� � TELES CO �A��LO G U � .'....,� W, & D. M O  G E Y.  
_ � . _ B AY O N N E  C I T Y N J 

An interesting book explaining the prin­
ciple. of JIU-J ITSU. has j u s t  been written 
by Mr. Yabe. This book, together with tbe 
first lesson in the art, will be sent free to in_ 
terested persons. The lesson is illustrated 
from photographs. and shows one of the most 
effective methods known to Jiu-Jitsu for dis­
posing of a. dan gerous antagonist. Write to­
day for this free book and sample lesson. 
They will be Bent you by return mail. post­
paid. Addre •• Tho Y ABE SCH OOL O F 
J IU-JITS u ,  344 RealtYI Bldg., Roche;>er, N. y , . . m i t'· . . . ( fnr eiga rM l .  Rchmldt & ( · u  . . . . . . .  1 1 . 4�:: 

M A S O  I S  EW PAT W H I P  H O I S  S; ' · Fjp
�.n (,h o('oh�te hal's . "  (�Ol' .chocolate eonfpl'- ' (  N N • T-

" l�)IH ' ?' ) , .N �� i(�n,l� l LicorIce Co .... . , ' . . . . . .  1 1 , -12,) . sllve expense an d  liabi lity incident to El evators.-

RUBBER STAMP l'.1AKING. - T H I S  
I n d h.I<111.1 1 LI bu t,� " ( for hats ) ,  N Ol t h  A m - , I A d opted b y  princi pal �torehouEes i n  N e w  Y ork & Boston 

" Hm��'?:.'� '}��\h �i:;I.t�· ; ;  
. 
(i';r' 't'o'otil' 'l ;,:(:s�'r�: 1 1 , 4.10 , ;ll anfd. by V O L X E Y  'V, MA ,80N &: (:0 .. Inc. 
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Do you want an automobtJe you can drive 
year i n  aniI year out without con Stant 
worry ? Do you waTIt. a machine that has 
few J)arts, and aU of the m  instant ly  accessi­
ble ? Do yon want to underotand intelll­
�ent l Y  the operation of every part In an 
o���� :��'�lx ;:;���ilo�

u want to buy any 

l\) ... -..� ___ T o u r i n g '�"UJW," C a r  s 
Model " H "  $850 at tbe factory 

lIodp.1 " H," here shown, will carry four 
people any w h ere any car can go. It has f ull 
el1 iptic f;pring-s. t w o  powerful brakes, 28-i11 • 
wheels, 3- i n .  tires. S1-in. wh eel base, large 
cylinder, 7 actual h. p.  f'llJ[ine. t w o lamps 
nnfl horn, df.!tachable tonneau, and sells tor 
only $851/ lit tbe f:lctorv. 

Six dllferent mod els, '750 to $1.350 
at i n e  factory. W· .. ite for new .Art 
Catalogue and " A Little History " 

'I' JlOliAs II. J �; l<' t' ':ln' &: C O ll l>AN'f 
K eno8ba. ,,' Il'coftl!dn, U. 8. A. 

Chicago Rrsnch,  ao:.'-:m-l Wabs.sb Avenut! 
Hoston Bran<,h. 145 Columbus A v e n tle 

l'hi l:uie l " hia Branch, 242 N. Bmati �tre � ,  

SPECIAL MANUrAcTUR I  N G .  
D I E S  A N D  STAMPIN G S  TO ORDER. 

S P E C 'L M A C H I NERY- M O D EL S - E X P E R I M ENTAL W O R K  D R O P  FORG I N G  D I E S  A N D D R O P  FORG I N G S .  
�:������GSSp�5�Afl���:�cE �"\i�I';� O:g�R���O B����tLLEE i 

TH E G L O B E  M AC H I N E  & STA M P I N G  C O .  9 7 0  H AM I LT O N  S T. ,  (. I- E V E L A N D ,  O H I O . 

FOR SALE  - I,arge l l n e h andsome museum cases 
• ch

B�DAT�,��iYMFG. co., ST. LoUIS. 

ra�M9, �: !t!;i;::�:fnS�\��;l�� lia��1�:gf:���s ��rn
n
i� 

Jer, lowest insurance. central ly  100�ated in city of St. 
Lou is.  Address PLA N"!" Box 7i3"  N.  Y. 

3000 Gummed Labels, $ 1 .00 
Size, 1 x 2 inches, printed t o  order and post paid, Send 
for cataiOIl R • FENTON LABEL CO.,  

Pbiladel), b ia, Pa. 

STO N E AX ES-TO ETH N OLO G I STS  

C H E M I OAL E X A M I NATI O N S  O F  A L ,. 
D R. H. ( '. ST I ;<:FE I .. Rio"ell Block. Pltt'bU���fa.lS

. 

"MOD L 10. C ATA L G-G U E. S r R E E. 

S at:. U N I 0 N  'M O O ( L  WOR K S  
& CoLA w 1 9 0  C LARK CHIC, GO 

MODELS c!t E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery, 

E.  V.  BAILLAR D .  Fox B ld g .. F ra n k l i n  Square, New York. 

Exper imental & Mode l  Work 
Otr. &; MInce free. W m. Gardam & Son.45-51 Rose St.,N. Y 

NOVELTIES 8: PATE"TED AR'tICLES 
MANUFACTURED B Y  CONTRACT PUNCHING DIES. SPECIAL MACH INERY, 
E. KONIGSLOW STAMPING & TOOL WORKS. CLEIVE L A N D  0 

article describes a Himple met hod of making rubber 
stamps witb inexpensive apparatus. A thorouJl h i y  
practical arti cle w ritten b y  all Ulcateur w h o  b a s  h a d  ex .. 
perience in rubber stamp maklng. One illustration . 
Contained in S UPPL"M ."ST 1 I I II . Ptice 10 cents. �'or 
sale by M unn & eo, and all newsdealers. 

Ing' ('ompound ) . . \.. '!\f. Peal'son . . .  , . . . . .  I t , 42n l»l·o,-.denee, U. I.,  L. s. A. , 
. .  Rmok ... · s Tootb Powder . . .  ( for tooth )lresc l'v- M ATC H M A C H I N E RY. g Magical Apparatus i n g  compound ) .  A.  M .  Pearson . . . . . . . .  1 1 , 426 .'A" • 

"Smoker,' 'rooth �oap. " ( fo r  tooth preserving BIG �lO� EY DI llA'I'�I.IES. . ' , . Grand Bouk Catalolrue Over 700 en"ravm"s 

THE OBER LA. THES tt For Tunllng Axe, Adze. Pick , 
Sledge, Hatchet. Hammer. Auger, 

. 

��illl!;��:s, 
a
�gke�����k!!������ 

Spindles, Stair Balusters Tahle 
_. and Cbair Legs and other irregul ar 

work. 
pr- Send for Circular A 

The Ober Mfg .  Co.,  1 0 B e l l  St .. Chag rin Fal ls,  0 . ,  U .S.A.  

5 0  Years· 
Experience " 

I :PATENTS 
Trade Marks, 

Designs, 
Copyrights, Etc. 

Anyone sen d i nJZ' a sketch and de�crintion may 
quiCkl y ascertain OUt' opinion free whether an 
invention is probably pat entab1 e.  Communicft.-o 
����

S
f���?t

I
31�

o
e�������;' flJ:���r����.it��;��

s 
�8�ents taken th rOtlJrh M rrNN & Co. receive 
.ryr;cw! NoU..,e. without char"e, in the ,:Sci ent i fi c  Amer i can  
A h andsomely U\ustrated weekly.  Largest plr­

-'llJJatior: cf u.ny tolcientitlc lournal. 'rerrn s, '3 a 
year ; four mont bs, 11. 80 d by all new sdealer!'! 

MUNN & CO.36 1 B roadway,  New York 
Bru.oIl 0IIl .. ..  F 8f. WuIl1l111ton, D .  C. 

eompollnd ) .  A .  M .  PPaI'son . . . . . . . . . . . . 1 1 . 428 neW ss
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nUI'�'h- I 250, Parlor Tricks Catalogue, free. 

. 
"Smoker' s Tooth Wash , "  ( fot' tooth prpsprv- ... 

Ing compound ) ,  A. M. Pearson . . . . . . . . 1 1 . 427 a m  .. nager o� �e�? �i{; ifFi't�e�hMlg?,
ess. ' ����l!�K�� ��2�ll"'�::.-4� !lixth Ave., New York. 
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1 1 . 42 4  
1118 Asnlar�d Block. Chicago, I l l . ,  U. 8. A .  ,"",,-- T H E S C H  E R D T L E  TA M P  C O  �, S T E E L  STAM P S ,  L(TnRS & F I G U RE S  B RI D G E. P O RT C O N N  cigars ) .  T .  M .  K ildow Cigar C o  . . . . . . . . . 1 1 . 42 1  

J OUnion �I8de Garment Workers Knights of 
Labor, " ( for �arments ) ,  0!'df"r of the 
Knights of Labor . . . . . . . . . . . . . . . . . . . . . . 1 1 . 43 1  

PRIN TS. 
" A t  th .. };uchre-Wouldn't  you l i k e  t o  hold 

my hand 1" ( for playing C"al'ds ) ,  V nlted 
Stat .. s Play ing Card Co,  . . . . . . . . . . . . . .  . 

"Blue Ribbon . "  ( for heer ) , A.  von Cotzh ausell 
" Cu-rheum a  Conpon, "  ( for  medicin£' ) .  J.  ,," . 

Carnahan . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 
" Ga IQeboard , "  ( for galllP boards ) ,  ,Yo B. 

Snilth . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  . 
"GoldpIl Fleec€'. " ( for shpep leathers ) ,  E. S. 

G i le . . . . . . . . . . . . . .  , . . . . . . . . .  , . . . . . , . , ' . 
"He-rha-Vltn Coupou , · ' ( for medicine ) ,  ,T . ,Yo  

Carnahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Nervo LHXi Coupon , "  ( for medicine ) ,  J. ,\V.  

r n l'llahan . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 
" R('J!i tonic> COUPOIl , "  ( for medicine ) .  J. W.  

(" a l'n�hl ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Sappl1n 8tovp Pine JI�nl1 mpl. " ( for stovepipe 

('name- l ) , Gprsti1ndorfPl' Bros • . • . . . • •  , . 
"Thf" Tom rrh n m h  \Veddlng, " ( for medicine ) .  

.T. "" . C a rnahan . . . . . . . . . . . . . . . . . . . . . .  . 
"Tom Th nrnh Cabineot . "  ( fol' medicine ) ,  J. 

"� . C a rnahan . . . . . •  , . . • . . . . . • . . . . • . . . • .  

1 . 1 1 2  
1 . l il'l l 
1 . 1 0;) 
1 , 1 11  

I 1 . 1 1 :: 

1 . 1 08 

1 . 107 

1 . 1 05 

1 . 1 14 
1 . 1 1 0  
1 , 109 

A printed copy ot t!Ie sped ll�atlon and drawlnl' 
nt any patent In the toregolnl' list. or any patent 
in print I.sued sInce 1863, will be turnlshcd trom 
this office tor 1 0  cents. provIded thp name and 
number ot the rntpnt d.slred and the date be 
!!'iv.n. Address Munn & Co.,  361 Broadway, New 
Y ork. 

Cl.I1adil.l1 patents may now be ohtalned by the In· 
",ponton fot' any of the inventlollS nameod in tbA fort · ·  
"olng litit. For terms and fnrther partteulaN 
,ddre. IIU1111 II 00 • •  181 Broad .. .,. K_ Yoril. 

M odel .. and Experimental 'V ork. Invention s 
and Models d eshmed ano perff.!cted. Years Of su(.(��s� . 
liodern shop. M. P. Scbell ,  5:;7 �118Mion St.,  San (4'raD chKo 

R e l i a b l e  M a n  Wa nted 
Electric M otor A prominent Cereal Food Com pany wil l  contract with 

I a t horoughly reliable wan tor two years at $ 1 50  per 
The Rlen(>o Motor rUDS at hiJiC'h speed mont h ,  tOJ!'ether with commissiolll� and office expenses 

when conut:cted to one ct:11 of almost any kind Higbest ret'erenCeli rpquired. A d d ress • 

of battery. , It rotates h� elther dlrec:;ticD and !s A U D I 'l'OR, B,:x 4i5 Bellevue Mich. 
tcyersed WIthout chanliClDg connectIons. It 1 8  

t , 

�;e�ndt�rli�;e15��lIe� or��e oOu�1it �o:,: 
8-1.'onsists of 1 Rienco Motor ; 1 Rheostat, or 
_tleed t eg-ulator ; :2 Smal l Dry Battertes and 1 0  

feet of wit·e. Price .1. 1'0'It8¥t: and 
p"\Cking aoc. Send stamp for catalog. I J t h Bca ElectrIc Novelty Co. Inc. 

Box b3, ITH A.CA, N .  y, 

W E A K  E Y E S  M A D E  

S T R O N C .  

S P E C TA C L E S  A R E  A 

N U I S A N C E .  

N E C E S S I T Y  

O N L Y  M A K E S  

O N E  W E A R  T H E M .  

D U L L  E Y E S  M A D E  
B R I C H T  • 

Write fo r 
I L L U S T RA T E D  
T R E A T I S E  O N  T H E  

E Y E .  M a i l e d  Free. 
TH E I D E A L C OM P A N V .  

239 ."OADW A Y .  
N E W  Y O R K .  



If you do llOt investi�at<' the WINTON before you 
buy d motor car you will not Jret its equal. Coruple-t:ely 
equipped. $2, ;100 f. o. b. Cleveland ; without tOI>. $'l. 300. Prumpt deli verie •. 
THE WINTON MOTOR CARRIAGE CO .. Cleveland. 0 .. U.S.A. 

Orient Tonneau tar 

�r���:� tf;��'le:�:: fu
e
: t��U��jC�'�i�l t��m:o�l�;rdlnary 

'Vrite  for cataloguf> 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Waltha llll. Mass. 

eM'A RTE R 
GAS and HA80LINE 

For All Work. 
Stationaries, Portables, HOlsters, Pump. 
ers. Sa winJ( & Boat Outflts. 

Send fo}' Catalogue and Testimonials 
�tate Your Po\ver Need�. 

C H A R T E R  GAS E N G I N E  C O . ,  Box 1 4 8 ,  ST E R L I N G .  I L L .  

W h at f s  D au s ' T i p - To p ? 

Scientific American. 

WONDER of the AGE 
Jackson's Patent 8igh Head Centrifugal Pump. Guaranteed t o  raise water 
1 ,000 feel or more and maintain an efticienC'y of from 7(k to 84%. 
First choiee of the Enfj!iTleer for CIty Water Works, Orainin� ::\lines. �y­
draulicin�, Irr!gatinfl; and Reclaimin� Land. Beats tbe world {o.· J)urability, ECODOlny and Efliciency. Catlllo(}ue lolo. 6. 

B Y R O N  JACKSON MACH I N E  WORKS, • • SAN FRANCISCO,  CAL. 

SMITH PR I F  Y O U  S H OOT A R I FLfi Pt8tol or SOOtgun, you'll make II Du I's Eye by �endiniC three 2c, !oltamps for 
the Id.flll Hand-book hA," 12b page� �REE. The latest Encyclopedia of 
Arms, Powders. Soot and Bullets. llen­
tion SCIENTIF I C  AM ERICA N'.  Address TYP 

The Smith Premier Typewriter Co. 
Home Office and Factory, Syracuse, N. Y. 

Exhibit at World's Fair, St. LO
U
IS, !Sectiun 23, Palace 

of Liberal Arts 

be���� r�f����= �UJ�Yf������ 
to its full indicated horse 
power. Olds engmes are 
standard the world over. 

fiO.tntionary -":nc1ne8t 2 to 100 h. p. 
I'ortuble Englm.·I!t, � to 1 8  h. p. 

IDEA L M FG. CO., 26 U 8t . . N EW HAVES. COSN .. U.S.A.  

18 Batterv Pl., New York 

Racine Brass & Iron Co. 
RACINE, WIS .  

• �c Iron, Bronze & Altuninum I�. 
;,,;;A Castings for Automobiles � 

Water Jacket Cylinders 
a Specialty 

Correspondence 
Solicited 

Medart Boat Building Materials 

Tn P Il: O '"I: t hat Vans' " 'l i p To!, " is 'wm send l ul l  information and new illustrated catalog on requesL. 
the bef;t and sl1npl�st device for making OLns GASOLINE ENGINE WORKS 100 eopleM frolll pen-w rit ten and ,,0 � 216 River Street LA:SSING, l\hclJ. 
(>ople-. trom type w l"lttt'll ori� i llal .  we ", i l l  

I ���������������������� 
SENSITIVE LABUR ATORY BALANCE. t������"t' �ITth:�;�

l
d�pd��fta��, t��i (��) � �)��:: �:��O ie�� '5 By N. Monroe Hopkins. This U built-up ,. labOT&;tory ���rt�� :f

i
� ;o

e
�ra

h 
�I�t��o;.

e 
l}0b�

n
ga���c:

i
�a�

u
�e w�t��: 

by any amateur s�illed in the uEte of tools, alJd it WIlJ 
work as well as a $125 balance. The article is accom­
panied by detailed working drawings showi� various 
stages of the work. 'rhis article is contained In SCIEN­
TIFIC AMERlCAN SUPPL�MEN�" No. 1 1  �4. Price 10 
cents For sale by )lUNN & Co . • 361 Broadway, New 
York City. or any bookseller or newsdealer. 

tr.uh." difleou llt of Net S3� per ('ent,  or 
The Felix A. B. Daus Duplicator Co •• Haus Bldg , I I I  John St., �elf York 

S 1 An val'ietie� at I Owes[ prtces. Best Hal lroad 
Track and \Va/lon or Stock :Scale!" made. 
Also 1000 useful artICles. inc luding Safeh. l ca � S  'lewmg .'Iachine., Bicycle • •  Toul • .  etc. �ave 

Money. Lists Free. CHICAGO SCALE co .. Chicago, Ill. 

and Shutters 01 every 
kind for all purposes ; 

Professional, 
Amateur, Process. 
Sold Round Ihe World on aU 

Cameras. Catalogue Iree. 

Bausch & Lomb Opt. 
ROCHESTER, N. Y. 

New York Chicago Boston 

•• �.'�S�te!re�o�PticonlJ and Moving Picture Mae 
Cl11Il�S. l'ulJlic ExhibuJOll8 PA ¥ BIG. 1 •••• I �lllall capltalreqUlred. Views and Filma i\���= 19����e U:������ee. 
McAllister I 49 f.!!u °l':��!v�:'rk. 

W ASHBURNE"S 
I:��:��d fASTE N E RS 

The Festener with a BULL-DOG GRIP 
Men flud comfort aDd utilitl in their Ule. Applied to 

Kel thalo and Ring, 25e. DrawerslSupporten, 20e. - Cuff HOJ::;H�t;n. tOe. 
-LfttJe but Never Let Go-

There and 
a Back 

WHAT A RELIEF 
Write us to-day 
for illformation 

HUA:oIT·}'ERUI8 CO Troy, 'S. '\' .  

Ii T H E  E U R E K A  C LI P  
'rhe mos[ llsefu� artic1e eVPr invented 

for tbe purpose. Indispf'nsable to Law­
yers, ll�ditors, Studelll s. �ankers, Insur. 
ance Companie!1 and busmess men gep-
eraUy. Ronk marker and pap€ � cl1 p. 
Does not mutilate the papel', Can be 
used l'epeatedly. In b :Jxes of 100 for 25c. 
To be blld of aU bo()k�eners. staf,\on�rs 
and nOltoll dealers. or bv mail on receipt 
of price. Sample card. b'f mail, fre�. Man­
ufactured by ConsolIdated �afety Pin Co., Box 121. Bloomfield. N • .J .  

, --------------------------

HB��I�LLE�Opt�,�'}EC9N����J!.�T�! EveryMechanic 
=-------..,,; Fonn,,[y P."",n, Homlogkal lnstitute Should Own It i f�(:r ��::=:A�������;�:: 

l'EOR I A, ILLIN OIS . • . /<,,$;!:' " ean be WOd } in the shoe you have on. Light 
LAfi G E ST and BEST M o ntgomery & '),: :' weight, does not hurt, veuti lated and durable, 

" '? made by hand with aluminum. Holds arch in 
WAT C H  S C H O O L  In A M E R I CA which is thorou�hly up.to-date. 
We tt'nch W:ltch WOl'k , Jewelr�·, En- PU:e

e�t
a�� �!.ff���kS�:��8. , 

J!"r:win�, Chwk Work, Optks. Tuition 

IliacI', prevents flat fout, takes pressure off ball 

l :��i:;e1e::�d i��lse!
n.3�p,'i:. lelief. No more 

reflSonahle. Board all d rooms near llON T(;OllEUY &: CO., 
school at moderate rates. 106 Fulton 8t., N e w  Y ork City. 

Edmund \V .  1I111er. 1 B  Somerli'ct Street, Boston, lb.aI!!!!!," 
Mauuiacturt!, of 3l iller's " Reform " Boots aDd Shoes 

Send for Cablog of I n formation. 

fint Wood flooring 
Parquet Floors & Specialties 

Send for F 1t�]JlJ 
Illustrat ed CATA LOG UE 

E. B. MOORE & CO., t,tJf1fJf1�51l��� 
76 Wabash Ave. , Chicago t£ 

CRUDE  ASB ESTOS  
DI R E C T  F R O M  M I  N E S  

PREPARED  R .  H .  M A RTI N ,  
ASBESTOS FI BR E  O F F I C E ,  ST . PA U L  B U I LD I N G  
for  M a n ufacturers u s e  I 220 B 'way, N ew York . 

�8u U S E  G R I N D STONES  P 
If so we Ctln S U P P l y  you. A I l  slze@ 
1 II 0 1I II I Pd and 11 1 1 1 11 0 11 1" .- " .  alway@ 
kept i n  stOCk. R�memheT, we make a 
specialtyof bel ecLinll stone8 for all spe · 
cial purposes. J:)!r A.'lk for cataloQue 
The CLEVELAND Io\TONE CO. 

2d Floor. W i l s h i re . C leve l and . O .  

OUR NEW 

SKELETON 

WATCH 

� . d � A Wonderfui Help for Busy Men 
emln " Handier, more useful than any me�o. book or other 

. �J card index. A fresh card comes to the front every 
day, in the elegant leather vest pocket case, which 
carries dates for 2 or 4 weeks ahead. A brain saver. 

The POCKET CARD SYSTEM 
No other device answers its purpose 

Today's card always at Ibt!" front. No leaves to turn. Any 
card is found instantly by its tab. Cards for the year make 
a "aluable card index for desk use. Every card is dated. 
All have cards for 12 mos. ahead. • SMAT,L L A R G E  
Real Seal Case, Quar. Oak Tray . • $3.00 $4.00 
Russia Case, Plain Oak Tray . • • 2.50 3.25 
Cow Seal Case, Ash Tray . . . • 2.00 2.75 
Sundays. 35c, 50c. Dated cards, pr.yr. 1.00 1.25 

PORGBT NO MORB 
This automatic tickler helps you to do things at the right 
timt:'. Saves time, money and worrv. 
HELPS. YOU roo ;:���n;;I�!h

w;::��o �or:n�ol�l.���: 
wht'n w!\nted, til keep out of trouble. Order now and save express charges. Thousands In use. Booklet free. 
HOWARD I •• wn.�OS, : 8 St8.te St., ROCHESTER, N. Y. 

VV A T C H E S  
READY FOR 

DELIVERY 

OCTOBER 1st 

Onr New Skeleton Watch not only shows yon the time, but how time is made. Accurate time at that. Ready for delivery October 1 st. For ";ale by all Jewelers. 
THE NEW ENGLAND WATCH CO., 37 ®. 39 Maiden Lane, New Yorh 

'1 Snow Hill. London, EnKland 

OCTOBER 8, 1904. 

This transmission is 
one of the reasons why 
a stock Cadillac with an 
S1f4 horse-power motor 
made 144 miles over 
rough and hilly roads in 
5:3S-the power is all 
used in driving the ear. 
The Cadillac transmission em bodies strength with 
�i��;ci�ie;et���ns::���:tW��h��t ;:��s:��

n��8dfI�!� 
thoroughness in design and workmanship. Let Us 
send you booklt>t N and give yon the name of the 
nearest. Cadilla,(� agl'nt�Y whpre yon ('an saUs!'y your­
self that nothing at dOUble the money equals the 
Cadillac. Prices, $750 to $900, 

CADILLAC AUTOMOBILE C O . ,  Detroit, Mich • 

Member AS-"'Iociatiou Licensed Automobile Manufacturers. 

Large Contracts 
r.==So l icited====il 

Our factcries are so numerous and 
so completely equipped that we can 
compete successfully on large con· 
tracls-such as sheet steel stamp· 
ings, general manufacturing and 
machine shop work. 

Pope Manufacturing Co. 
21 Parh Row, NeW' Yorh Cit;y 

THE "BESTu LIGHT 
Outshines the Sun. It'l lOure white light makes day of night. Costs less than kbosene ; six times more powerful than electricity . Exam. ined. tested and pe�T��i� b���erwriters' association. 

NO DIRT .. NO WICK .. NO SMDKE .. NO SMELL 
Agents wanted. Exclusive territory. good commission paid 

THB BBST LIGHT COMPANY, 8010 _ of 0rIgiDaI 1'_ 8'1 E. 5th St., canton, Ohio. 

Owners of Gasoline Engines .. 
Automobiles, Launc� e s ,  I:.lc 

Th'Auto=Sparker 
does awab entirely w ith all starting and 

��:��. aJ�r�:i��� sa::::L��� b:t� 
teries. Can be attached to any engine 
DOW using batteries. Fully guarantt!tdi 
write for descriptive catalog. 

Motsi nger Device Mig. Co., 
14 Main St •• Pendleton. Ind. 

Pocket size, but lar�e enough fur accuracy 
and practical use. Various ranges for test-
���r

a
�\����s�I:;:
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�l:�\T �������� :riS 

Ammetefs for genera) measurements. IT Send for Circular. 
],.  ill. PIGNOLET. 

, SO Cortlandt Io\t .. New York, N.Y. 

50 Years 
experience, the best materf .. 
als, and a superior, exclusive 
proceBB, make 

STROPS 
the standard of the world. Made 
in all desirable styles ami sold 
at popular prices from 50c to $2.GO. Catalogue� containing 
valuable information f o r  
all who shave, free. 

I. R. TORREY AI 00 ..  
P.O.Bos 34 lforcellter, M .... 

. fiFfiGJ@!�DJEJIO'1C 
_.-::: ..... H .. c.uS&yaCOCIo.C.60 I LL._ 

1» toO 21 CUn.to. Street. 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh 2 oz. Any store 50C 
and for .oo postpaid for choicest patterns. 

THE C. A. EDGAHTON 11}'". UO., B .... 11 1 0, !ilalrleT, 11 ... 


