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lAPAN AND THE INTERNATIONAL PATENT UNION. 

The good work that has been done by the American 
Commission on international patent regu lations will  
show fruit in the entrance of Japan into the Inter­
national Patent Union, an event which is to take place 
in the near future. Although Japan has a paten t  sys­
tem of her own under which the native inventors are 
fully protected, the government has hitherto refused to 
afford protection to foreign in ventors. This  has 
worked a particular hard!!hip with respect to a cou nt.ry 
whose people are so strongly imitative as the Japanese. 
A foreign visitor to Japan is astonished to find the 
factories and workshops of that country filled with 
clever imitations of Amel'ican and European t.ools and 
appliances. 'Vhile the Japanese are not wanting in 
originality, they excel in their powers of adaptation 
and i mitation, and it has hitherto been a decided h ard­
ship to American manufacturers to see their very 
best and latest devices put int .o such extensive use with 
no resulting benefit to themselves. Bad as it has been 
in the past, the matter would have become yet mOJ'e 
vexatious in view of the prospecth'e gJ'Owth of trade 
between this country and Japan. Aftel' July of this  
year patent protection will be afforded to foreigners'on 
strictly the same terms as those given to n atives, ari.a 
that enterprising coun try w i l l  present an attractive 
fleld to inventors i n  this country. 

• ••• • 
AMERICAN ORDNANCE , FOR RUSSIA. 

It was recently announced in The New York Com­
mercial that the Russian government h ad decided 
to expend a large amount of money, amounting to 
m a�y m il l ions of dollars, in the purchase of art i l lery 
f rom American man u facturers of ord nance. If  this 
shou ld prove to be correct, it would only be in keep­
ing with the l ine of policy pursued by Russia of late 
years, and particularly during the past twelve months, 
i n  accordance with which she has placed a large part of 
her orders for naval and military material abroad, and 
a considerable portion of it with American bui lders 
and man ufacturers. Messrs. Cramp & Sons have now 
upon the stocks a first-class battleship and cruiser for 
theRus�ian navy, and although it is true that their 
OJ'dnance is to be suppl ied from abroad, we have felt 
satisfied that it was only a matter of time when we 
should begi n to supply guns as wel l  as ships to foreign 
nations. Indeed, in the matter of smal l ordnance. our 
reputation was made more than h alf a century ago, 
and the uniformly good quality of the heavy arti l lery 
now turned out by our army and navy shows that our 
skill is not confined to the smaller class of weapons. 

.�.I. 
THE THIRD-RAIL SYSTEM ON THE NEW YORK 

. ELEVATED RAILROADS. 

Following upon man y  months of rumor' come two 
definite statements by the President of the Manhattan 
Elevated Railway Company, made at a meeting of the 
Executive Committee, to the effect that the company 
has purchased the g-round for its elect,ric power house 
and that a contract has been given for 9,000 tons of 
third rai l.  The site for the power house measures 204 
X570 feet, and affords abundant space to install elefltri­
cal power sufficient for the whole of the presen t  system 
and a future g-rowth of fully fifty per cent. 

It is scarcely possible to overestimate the importance, 
from an electl'ical point of view, of this move on the 
part of New York's greatest system of t ransit. In view 
of the length of the track, the number of trains run 
and passengers carried, this wil l  form the most import­
ant system of rapid electric transportation in the world 
and the comparison of operating the road by separate 
steam locomotives and by power generated at a great 
central station will  afford valuable data on this sub­
ject. The third-rail  system of electr ic  traction has 
been in successful operation for some time on the Ber­
lin Hartford branch of the N. Y. , N. H. , and Hartford 
Railroad, a full accouut of which will  be found in the 
SCIENTIFIC AMERICAN for June 12 and 26, 1897. It has 
not yet been decided whether the system as installed 
on the elevated roads will be operated by means of 
trains drawn by electricallooomotivesor by the multi-
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pIe unit system, in which the cars can be rou either 
singly or in tl'ains. In any case the traveling public 
of this city will be the gainers both i n  speed and com­
fort of travel, while the abolition of the smoke, steam 
and ashes of the locomotives will prove a grateful relief 
to the residents of this city. 

•••• • 
THE CANADIAN NIAGARA POWER COMPANY. 

The great Niagara Power Company on the American 
side� with its present installation of 40,000 horse power 
and.its provision for 60,000 horse powel' more, is not to 
be confused with the Canadia n Niagara Company on 
the opposit.e shore, whose original charter called for 
the installation of 250,000 horse powel·. Under a new 
agreement the monopoly held by the latter company 
has lately been surrendered in return for several con­
cessions. In place of making a fixed yearly payment, 
the company will make payments in proportion to the 
power which it develops. For the first 10,000 horse 
power it is to pay the Ontario govel'nment ,15,000 per 
ann u m ; on the next 10, 000 horse power, $1 per horse 
power per ann u m ; 75 cents for the next 10,000 horse 
power, and for the remaining power up to 100,000 horse ' 
power 50 cents per horse power per annum. The engi­
neer of the Montreal Harbor Commission has recently 
made a very careful survey of the amount of water 
power at the Falls and his report shows that with 
the scheme of the Canadian Niagara Power Company 
to erect a plant capable of developing 120, 000 horse 
power completed, it would be possi ble to obtain the 
further development of fully five t imes that amount 
above the Falls on the Canadian side without reducing 
the vol ume of water that passes over the Horseshoe 
Falls sufficiently to detract from their scenic grandeur. 

• •  e • •  
QUESTION ABLE TUNNEL SCHEMES. 

There is a veritahle epidemic of tunnel discussion 
occ.lrring j ust now in the daily press, and while the 
schemes are in a few cases legitimate, and the tunnels, 
if carried through,  wil l  dou btless be profitable, in the 
case of others it is difficult to conceive any reason 
except the sentimental one for their suggestion. 
The mooted tunnels beneath the East Ri ver, and pos­
sibly one tunnel beneath the Hudson River, are legiti­
mate scheJnes ; there is a decided call for' them, and 
they should command ready financial support. 

Among t.he tunnels that are of quesd.onable value 
are those proposed between Great Britain and Ireland 
and between Great Britai n and France. The English 
tunnel from Dover to the French coast would be from 
twenty to twenty-five miles in length, according'to the 
n ature of the approaches. It was ably ad vocated and 
financiered by Watkins, the great English railroad mag­
n ate, work was begun, and at one time it seemed likely 
to be completed. Construction was stopped,however, 
by order of the government, on the ground that its 
com pletion would destroy England's insular position 
and would constitute strategetically a menace to her 
safety. This reason alone will probably prevent its 
construction for

'
many a decade to come. 

There is now It �trong effort being made to revive the 
GI'eat Britain and irela.nd tunnel scheme, and it seems 
that, a largely attended meeting by the members of 
Parliament who have been interested in the scheme 
was held recently in the House of Commons. The pro­
posed route is from County Antrim to a point near 
Pottobello, Wigtownshire, on the Scotch coast. The 
distance is about twenty-five miles ; the lowest depth 
is no less than 510 feet ; and the estimated cost is 
'60,000,000. Judging from previous works of this kind 
it is probable that the final cost would be nearer 
,100,000,000 than '60,000,000 ; but even if no engineer­
ing difficulties of insuperable character should present 
themselves, the'new route is so far removed from the 
present main lines of travel that it is questionable if 
the completed tunnel could secure sufficient revenues 
to cover the interest on the cost of the undertaking. 

• Ie • ., 
THE PASSING OF THE CENTERBOARD. 

Among many rumors which have come across the 
water regarding the cup chal lenger " Shamrock," there 
is none that is, on the face of it, more im probable than 
the statement that the English boat will carry a cen­
terboard. The fate of this ingenious contrivance, as 
far as big yachts are concerned, was determined in 1898, 
when the keel boat" Valkyrie II. " easily vanquished 
t.he centerboard " Vigilant" in a fifteen-mi le thrash to 
wind ward, against a stiff breeze. The " Valkyrie II." 
was the first of the  ninety-footers to be built upon the 
present fin-keel principle, just as the " Vigilant" was 
the last of the ninety-footers to carry a centerboarrl. 
In 1895 Herreshoff boldly abandoned this time-honored 
device in favor of the fixed keel, the " Defender" being 
the first keel " single-sticker" buil t  for the defense. of 
the " America" cup. It is not likely that Fife has re­
turned to a form of construction which has been aban­
doned by the people who so long used it and so thor­
oughly understood its possibilities. 

Apropos of keels and centerboa rds, it is satisfactory 
to know that the" Colu mbia, " in the few trials which 
she has had with the " Defender," has shown, even be­
fore she has had time to be "tuned up, " that she is a 
somewhat faster boat. The difference is not rewarm.. 
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ble, but it Is there, and those who may teel disap­
pointed that she has not shown a more marked superi­
ority must remem ber that it is  more difficult to make a 
gain of five minutes over a thirty-mile course in the 
present era of yacht designing than it was to make one 
of fifteen or twenty minutes a dozen years ago. In 
these competitive trials between the new and , old cup­
defenders we m ust remember that " Defender " is a 
phenomenally fast boat. In the only satisfactory race 
between her and . .  V Illkyrie III. " she won by nearly 
nine minutes, and" Valkyrie III." had even more easily 
disposed of " Ailsa," the Fife ninety· foot boat of that 
year. This would make ,. Defender" fl'om fifteen to 
twenty minut.es faster than" Ai lsa. " Now, " Colum­
bia " will  probably have abou t  five min u tes advantage 
of I " Defender " on a thirty·mile course, and may, there­
fore, be tal�en to be from twelJty to twenty· five min­
utes better than the last Fife ninety-foot yacht. To 
justify the confident expectations of the owner of the 
.. Sham rock " that she wi l l  bring home the cup, she 
ought to beat " Britannia " (which was frequently van­
quished by "Ai lsa ") by at least twenty to twenty, five 
minutes. Unless she does this in the trial races, we· 
may regard the coming contest with considerable feel­
ings of security. 

. ' . .  
RAILWAY MILEAGE OF THE WORLD. 

In a recent issue of Archiv' ftlr Eisenbahn wesen is 
published the annual statistical table of the railroads 
of the world, a few of the figures of which will be in­
teresting. 

The total length of railroad in the world amounted 
in 1897 to 454,780 miles, and in the five years from 1898 
to 1897 the total increase was 84,485 miles or 8'9 per 
cent. The same year the total length of railroad in 
the United States was 184,278 miles, an increase in five 
years of 3'6 per cent. North and South America and 
the West India Islands are credited with over one-half 
of the total mileage or 286,218 miles. Next to the 
United States among the great nations is the German 
empire, with a total of 29,880 miles, and then follows 
France with 25.678 miles, Russia with 25,008 miles, 
although, if we include the Trans-Caspian rlistrict of 
Russia and Siberia, Russia would come third with a 
total of 28,802 miles. Following Fra.nce and Russia are 
Gl'eat Britain and II'eland, 21, 890 miles ; British lI\dia, 
21,000 miles ; Austria-Hungary, 20, 908 miles ; Bl"itish 
North America, 16, 684 m i les ; Italy, 9,714 mi les ; and 
the Argentine Republic, 9,422 m iles. Belgi um has the 
largest amount of railroad in comparison with its total 
area, the amount being 32'2 miles for each square mile 
of area. 

In comparing the countries by,the length of railroad 
compared with the amoun t  of popUlation that they 
serve, we find that the colony of South Australia 
stands first with 52'8 miles for each 10,000 people, this 
result, of course, being due to the comparative sparse­
ness of the pCJpulation, In the United States there are 
26 miles to each 10,000 inhabitants. In the more 
densely populated districts of Europe the figures fal l  
considerably, Germany having 5'2 miles for each 
10,000 people. The small i ncrease of 8'6 per cent in 
the total mileage for the United States is d ue to the 
fact that the years 1898 to 1897 were among the least 
active in railroad construction in the' history of the 
country, the previous decade having been one of ex­
traordinary increase, over 12,000 miles, or more than 
half  the present total length of railroads in Great 
Britain, having been built in a single year. 

• ·e • •  
THE LARGEST FLAG. 

The largest flag i n  the world is to be exhibited under 
the auspices of the Daughters of the American Revo­
lution. It was made during the Spanish-American war 
by Miss Josephine Mulford, of Madison, N. J. There 
are 825,000 stitches in the flag, one for each soldier and 
sai lor engaged in the war. "fhe flag is 100 feet long and 
65 feet wide, and the blue ground meas ures 40 X 35 . 
feet. The stl'ipes are 5 feet wide and each star is 2� 
feet i n  diameter. There is also a sentimental int.erest 
connected with several of the stars of the flag, as they 
were made at places in the various States which are 
associated with the �reat events of American history. 
ThuE, the Phi ladel phia star was partly made in the 
house of Betsey Ross, i n  the room in which she made 
the first American flag. 'fhen it was worked upon at 
Carpenter's Hal l, in the room where the first Conti­
nental Congress assembled, and partly w hile sitting in 
Hancock's chair i n  Independence Hall. The New 
Jersey star was made at Washington's Headquarters at 
Morristown ; t he Mal'yland star was made at Fort 
McHenry, in honor of Francis Scott Key ; the Virgin ia 
star was made in the Lafayette room in Washington's 
Mount Vernon home ; the New York star was partly 
made at Faunces' tavern, where Washington bade 
farewell to his officers. and it  was finished on board 
the flagship " New York. " Each of the forty-five stars 
is embroidered with the name of the State it repre­
sents and the date of ad mission into the Union. They 
are all arranged in chronological order. According to 
The New York Times, the flag is to be presented to the 
nation on the first anniversary of the signing of the 
recent Treaty of Peace. 
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HOWEY -BIRDS. 

BY DR. EUGENE JlURRAY-AARON. 
There are in Africa, Australia and in. South America 

certain birds, evidently not related ornithologically, 
that, because of their peculiar habits, are known as 
.. honey-birds," the special traits of which afford an 
interesting study in animal reasoning or instinct as 
one lllay chose. 

One of these, the species common to a large area in 
Central and South Africa, mentioned by lilany travel­
ers, has been briefly described by that prince of real­
ists, Dr. James Johnston, of Brownstown, Jamaica, 
i n  his superb work, .. Real ity vs. Romance in Sou�h 
Central Africa,"* at page 106. He says : "Our daily 
meeting with the honey-birds served to remove any 
skepticism 1 may have had ill reference to this cunning 
l i ttle creature. It is not much larger than a canary, 
and as soon as man makes his appearance, hops from 
branch to branch, making repeated flights toward the 
traveler, and then flying off in the direction in which 
it appears to wish attention attracted,  with a sustained 
ch ic·en, chic-en, chic-churr, churr, returning again and 
again, until its importunity is rewardel by some one 
accepting its invitation to follow to the spot where is 
stored the- to it-inaccessible treasure. It makes a 
great fuss, flying round and round, leaving no doubt 
as to the whereabouts of its find. Sometimes there is 
no opening to be seen, when the native proceeds to 
tap upon the trunk with the head of his hatchet, until 
he locates the hi ve. He then obtains the honey by 
making a fire at the root of the tree, and, under cover 
of the smoke, with his hatchet secures the prize. Then 
is revealed the reason for the excitement of our tiny 
guide, who now comes in for its share of the pickings." 

Several explorers whose good fortunes have taken 
them well into the interior of the Australian bush 
have described the somewhat similar actions of a 
ilpecies of bird spoken of as being " nearly as large 
as a crow " and. evidently quite distinct from the 
A.frican species. I n  Haiti I have had opportunities 
of observing the like performances of a bird, shy and 
elusive for the most part and only at all approachable 
when the presence of honey renders it bold, which ap­
peared to be closely related to our northern cedar-bird. 
And, if an eye not specially trained in ornithology be 
not at fault, the same species is to be observed on the 
mainland, along the middle reaches of the Orinoco, in 
Venezuela. 

On a trip into the almost unknown wilderness 
around the mountain La Selle, in the southeast of 
Haiti, a !Sum mit which has probably not been ascended 
by a half dozen white men since the Columbian days, 
and especially on the southern slopes of that moun­
tain, the highest peak in the West Indies, I observed 
a number of instances of the wonderful way in which 
this little creature trallsfol"lned itself from a very shy, 
deep·shade inhabiting, and noiseless denizen of the jun­
gles into a self-assertive, almost troublesome little 
tyrant, who would not take "no " for an answer or 
allow one to overlook or neglect its urgent, insistent 
appeals for aid. 

I had observed the bird {or some days, but being 
on a trip where it was impossible to be burdened with 
specimens other than the most portable, and being 
primari ly an entomologist, I had paid but little at­
tention to it, save to note how, both in coloration and 
flight, it closely resembled our cedar-bird and how, un­
like its northern al ly, it avoided the sunlight and 
feared man, the latter being an unusual animal char­
acteristic in that region, where a gun is almost un­
known. The wild native bees of that region, as well 
as the now wild desce�dants from the hives of the 
early French settlers, of a century ago, prefer the 
trees of the upper plateaus as home sites rather than 
the damper and more luxuriant lowlands, where they 
find most of their honey. So it was not until I had 
gotten wel l inland and begun to ascend the upper 
levels that I was one day electrified by the sudden 
whirr of one of these usually shy birds, as it flew to 
the ground right in my path and gave vent to the first 
notes I had heard uttered by any of its kind. Facing 
me, with wings extended and moving in a fluttering 
manner, much as does the bird alarmed by the presence 
of a snake or a cat, the little creature 'backed away be­
fore lIle, by short flights, each time, ab it  alighted, 
again facing me and uttering a.cry that I can best de­
scribe as thongh spelled .. Que, que, tr-r-r-r- I1-ll-11-
cheep 1· cheep 1- que 1" with an ascending scale and in­
creased volume of tone on the last three notes. 

At first, I was inclined to ascribe this remarkable 
performance to my proximity to its nest and look upon 
it as its method of enticin� me away from the sacred 
neigh borhood, much as do many of our northern birds, 
or as does the apparently lamed or wounded mother 
quail, fluttering almost helplessly before the tres­
passer, uutil his distance from her scattered brood 
mak",s precipitate flight safe for her. So intent on Itt least 
discovering the nest-building plan adopted by this 
species, I was led on by it from point to point for a 
distance that seemed quite unnecessary, if my theory 
was correct. My native guides were lowland, sea-town 
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men and as much at a loss to understand the bird's ap­
parent distress as was I; but their inherent supersti­
tion made them fear to proceed. Your Haitien citizen 
of " La Grande Republique" is undoubtedly the 1Il0st 
arrant coward and the lIlost fear-enslaved man in all 
the Americas, every ready to see in the least import­
ant occurrence tho displeasure of some of the minor or 
major spirits of the witchcraft-ridden, Obeah-wor­
shiping world he lives in. 

It was fortunate. therefore, that just then, while I 
was about equally engaged in assuring my companions 
and keeping an eye on the b ird, it settled on a limb 
at the base of which were collected a considerable 
n umber of drone wild bees, busily engaged in going in 
and out of what was undoubtedly the entrance to 
their storehouse. My African assistants being not one 
whit less fond of honey than I-and wild honey is, to 
me, the choicest find of the woodlands-I had no 
trouble in persuading them that our bird, with its 
semi-threatening manners, was really a bearer of good 
tidings, rather than a harbinger of evil, although I 
had, eVen then, no inkling of the truth of this theory, 
advanced only to pacify my men. 

With fire and our machetes we soon had the princi­
pal part of the coveted store laid bare. During the 
struggle with tough wood and persistent bees that 
had rendered this conquest of sweets possible, I had 
lost sight of my bird; had forgotten it, in fact. It was 
with no little surprise, therefore, that I suddenly 
noticed it in the very thick of the comb, picking and 
devouring, and so oblivious to its �urronndings that I 
almost succeeded in catching it in my hand, and could 
easily have taken it in my insect net, had I not known 
that it would break its way out and render its tem­
porary prison unfit for other and more important 
work. 

In the days following I had several opportunities to 
prove that this experience was not unique. but that 
my little acquaintance was a veritable and infallible 
guide to stores of honey and that his own gratification 
was the end and aim of his very un birdlike perform· 
ances. To me, then ignorant of any similar discover­
ies of t l·avelers, my find was unique, and it was not 
until I had returned to the libraries of civil ization 
that I discovered that like avian habits had been dis­
covered and briefly described from widely separated 
parts of the world. 

What are we to say of the line of development 
whereby this habit has become natural to these various 
birds? How can those who deny any modicum of the 
reasoning faculty to the lower vertebrates explain the 
first steps that the ancestors of my l ittle guide must 
have taken? In the early Carib or Lucayan days, or 
perchance even centuries before their time, when the 
native of those wildernesses broke open a store of wild 
honey, we can imagine the " honey-bird" being at the 
feast, an early arrival at the second table, even if not 
at the first of the repast, as now. But what was 
the first step that led finally to the threatening at­
titude, the menacing " cheep, cheep, que 1 " and the 
step by step guidance to the coveted goal? Who, 
among the upholders of " instinct, " as the only guide, 
can answer this? 

I.e .• 

THE AUTOMOBILE INDUSTRY. 
The interest in automobile vehicles is increasing 

from day to day. New companies are constantly being 
formed and the total authorized capital of the newly 
incorporated companies amounts, according to The 
Evening Post, to $163,100,000, as foll(lws: 

Anthorlzed capital. 
The Automobile Company of America. . . . ••• • •• •• . • •• • $5,000.000 
The International Vehicle Company of New york. . .... 5,000,000 
The Chicago Electric Vehicle Company. . . • . . . • . . •••••• 2,000,000 
'rhe Woods Motor Vehicle Company of Chicago . .... . . . 10,000,000 
The White Motor Wagon Company . . . ..... .. . . . ....... 10,000.000 
The Lewis Motor Vehicle Company . . . . ••• . . .. .. . .. . .. 10,000,000 
The Columbia Antomobile Company . ...... . . ... . . . . .  3,000,000 
The Illinois Electric Vehicle and Transportation Com_ 

pany. • •• . . . . . . . . . . • . • . . . . .  . . . . . •  " . . . .. . . . .. . . . . 25,000,000 
The New England Electric Vehicle and Tran�portation 

Company . • • • . • •  . . . . • . . . . . . . . . . . . . ... . . . . . . . . . .... 25,000,000 
The New York Electric Vehicle and Transportation 

Company . . . . •• • • • • • . . . . . . . . . •••••• . . • . . . • •• . . •••• 
The Pennsylvania Electric Vehicle Company . . . . . . . • . .• 
The General Carriage Com pany of New Jersey . . . . • . . . .  
Sixteen companies incorporated for $100,000 each, by 

the so-called Electric Vehicle Syndicate, to operate 
in Tennessee, Geor�la, Ohio, Kentucky, New Jer­
sey, LouiSiana, Delaware. California, Michigan, 
Minnesota, Iowa, Maryland, Wisconsin, Indiana, 
Missouri, and Virginia. 

25,000,000 
6,000,000 

20,000,000 

The Canada LeWI� Motor Vehicle Company.. • . . . . •• 1.000,000 
The National Bicycle and Motor Company... . . . . . . .... 2,500,000 
The Riker Electric VehIcle 0ompany. . . . . • • . • • • . •• . • • 7,000,000 
The Leads Motor Vehlcle Company. • • • •• • • . • • . • • • • •• .• 5,000,000 

----
Total. .• • . • •• . • . . . • •• •• •• • . ••• • • • ••• . . . • . . .. . . . .  $163,100,000 

And these do not embrace all the companies which 
have been incorporated for the manufacture of auto­
mobiles ; it only includes those having the largest 
capital. 

The U nite"d States was, at one time, three or four 
years behind France as regards the automobile indus­
try, but in the last year remarkable progress has been 
made and now we are even exporting carriages to 
Europe. According to The Evening Post, Baron Zuy­
len de Nyevelt, president of the Automobile Club de 

France, in his recent annual address before the club, 
said that there were 600 builders of motor vehicles in 
France, 1 10 in England, 80 in Germany, and 60 in the 
United States. It is probable that the figures as far as 
France is concerned are greatly exaggerated, unless 
the figures are intended to cover the carriage makers 
who simply build the bodies and buy the motors and 
fittings. Four exhibitions of automobiles in Europe 
will give great impetus to the industry. In June the 
Automobile Club de France held its exhibition. with 
nearly 200 exhibitors, and the Automobile Club of 
Great Britain had about as many, and from July 3 to 
July 15 a show will be held in  Agricultural Hall, isl ing­
ton, London. The Berlin show will be open on Sep­
tember 3 and will close September 28. 

. ' .. . 
8MYEN A FIGS IN CALIFORNIA. 

The'larger part of our fig supply comes from Asia 
Minor, the Spanish Peninsula and the South of France. 
Those of Asiatic Turkey are considered the best. Cer­
tain hymenopterous insects of the genera Blastophaga 
and Sycophaga whIch frequent the wild fig enter the 
minute orifice of the receptacle, apparently to de­
posit their eggs, conveying thus the pollen more com­
pletely to the stigmas, thus insuring the fertilization 
and consequent ripening of the fruit. By some the 
nature of the process has been questioned and the bet­
ter maturation of the fruit attributed merely to the 
stimulus given by the puncture of the insect, as in the 
case of the apple, but the arrangement of the unisexual 
flowers in the fig renders the first theory most prob­
able. 

A year ago the Department of Agriculture began a. 
series of experiments on the introduction of the insect 
which fertilizes the Smyrna fig, an agent was sent to 
Europe to obtain cuttings of all varieties of the wild 
fig and to send over the fruit containing the live in­
sect. By good fortune some of the insects �ucceeded 
in penetrating the closed flowers of the Capri figs and 
laid their eggs and really established themselves in 
California. It is now believed that the insects will  con­
tinue to breed and that in the near future a fig will 
be placed upon the market which possesses the same 
superior flavor as that which has given the imported 
Smyrna fig its present popularity. The flavor seems 
to be dependent upon the number of ripened seeds 
within the fruit. This teature has been ascertained 
through experiments in the artiflcial fertilization of 
the Symrna figs grown in California. Trials wel·e 
made with the transfer of the pollen from the Capri 
figs by means of a toothpick and by means of a blow­
pipe. In this way a large number of seeds were fer­
tilized and the characteristic flavor of the European 
fig Was noticed. 

• I ••• 
WORK OF THE FISH COMMISSION. 

The last year was the most successful in the whole 
history of the Fish Commission. A �reat part of the 
work has been in the collection and distribution of 
the eggs and fry of commercial food fish. Taking 
shad for instance, by the systematic collection of eggs, 
the distribution of shad fry, the last ann ual catch 
was 13,000,.000 or an increase of 8,000,000 since 1885. At 
the same time the cost of shad has been decreased to 
the consumer more than 30 per cent. The value of 
the catch this year is estimated at more than $800,000. 
This result has been obtained by the efforts of the 
Fish Commission at an expenditure of only $42,000. 
The work of the California stations this year has been 
chiefly confined to the propagation of the commel·cial 
salmon al)d to two varieties of the trout. Over 40,000,000 
eggs have been distributed from these stations. From 
the five Oregon stations on the Columbia River, 20,-
000,000 fry have been planted in the Pacific Coast 
streams. In the Rocky Mountain region various varie­
ties of the trout were propagated ; 60,000,000 fry being 
distributed. In the middle section of the United 
States trout, black bass and crappie were distributed 
in large numbers. From the stations on the Great 
Lakes where the white fish, lake trout, perch, etc. , are 
collected, no less than 750,000,000 eggs of all kinds were 
taken and 500,000,000 fry propagated. At the shad 
stations on the Eastern Coast 800, 000,000 shad eggs were 
collected and 230,000,000 fry planted. III Massachusetts 
there are two of the largest Americau fish culture 
stations in the world; here over 300,000,000 cod eggs 
were collected, and from 150,000,000 to 200,000,000 fry 
distributed; over 100,000,000 lobstel· eggs have been 
taken, and it is expected that 500,000,000 will be taken 
before the close of the season. 

•. e ,,, 
A MILLION DOLLARS FOR A PATENT. 

The president of a large telephone system has offered 
to pay a mill ion dollars for a telephone repeater which 
would be as efficient in telephony as the telegraph re­
peater is in telegraphy. From the earliest days of the 
telephone tQ t.he present time inveutors have sought 
to make such repeaters, and as early as 1878 it was 
thought that the problem had been solved. It is pro­
bable t.hat if such a plan is invented, the experi. 
ments leading up to it will be along entirely new lines, 
for already a large number of trained telephone in 
ventors have tried their hands at it and have failed • 

© 1899 SCIENTIFIC AMERICAN, INC.



20 

PAINTING THE FLAGSTAFFS OF TALL 
BUILDINGS. 

The flagstaffs which st'em to be an indispensable 
part of the modern office building often extend to an 
extraordinary height above the street level. The tall­
est in the city are those which have been erected above 
the domes, at the top of the two towers on the Broad­
way fa�ade of the Park Row bui lding, a descrip­
tion of which appeared in the SCIENTIFIC AMERICAN 

of December 24. 1898. The top of the dome is 390 feet 
above the sidewalk, and the trucks of the flagstaffs, 
which are 57 feet in length, are therefore about 450 feet 
above the street level. 

A few days ago the foot passengers down Broadway, 
and across the City Hall Park, were watching with 
great interest the figure of a man who was engaged in 
painting these lofty poles, and the question naturally 
arose as to how this perilous work was done. The 
answer will be found' in the accompanyi ng engraving, 
which shows one of these aerial artists at work. His 
climbing apparatus is one of the very simplest kind, 
and consists of two short lengths of rope, each of which 
is provided with a slip noose which encircles the flag­
staff. The upper rope carries an ordinary" bo'sun's 
chair "-a plain piece of board which forms a seat 
astride of which the painter sits-and the lower rope 
ends in a simple foot-stirrup. In climbing the pole, 
the weIght is first thrown on the foot-stirrup, thereby 
releasing the noose of the upper rope, which is then 
sl id up the pole. The weight is now thrown on the 
seat, and the stirrup noose being released of weight is 
drawn a few inches up the pole. By thus throwing 
the weight alternately on either rope and slacking the 
other, the painter is enabled to climb to the top of the 
pole. The painting is done from the top downward ; 
the order of slipping ihe ropes being, of course, now re­
versed. Underneath one end of the seat is hung the 
paint pot, alld a dab of putty for filling up cracks and 
knoi holes is stuck conveniently upon the same end of 
the seat. 

------------4.�.H.�' •• ------------

A lfEW METHOD OF INSTRUCTING AND 
EXAIIINING TRAINMEN. 

The executives of the most progressive railroads 
throughout the country are continually devising means 
to impress upon the employes of the roads the exact 
meaning of train rules as applied to the various pieces 
of apparatus that form an important part in the suc­
cessful operation of the modern railroad. 

No scheme h as perhaps proved so successful on the 
Cincinnati Southern road as the method recently de­
vised by Superintendent W. J. Murphy. 

The magic lantern has been used with mucn success 
by lecturers for bringing before the public that which 
word painting cannot convey. It has been used for 
years in our best educational institutions for represent­
ing scientific truths, and there is no particular reason 
why the use of the stereopticon should not prove high­
ly efficient in the instruction and examination of rai l­
way employes. While the plan of using models of sig­
nals as heretofore employed by the Cincinnati South­
ern was very satisfactory, it was open to improvement. 
Rut one great objection can be offered to their use. A 
�iglJal is always used on a road to serve a particular 

Fig. l.-SElilAPHORE SIGNAL. 

Main line closed, IOCIII open. 

purpose at a special place, and therefore there are 
many applications that can be represented only by 
taking the trainmen to those particular locations and 
allowing thelll to see the exact purpose of the signal. 
It follows that in order to know whether trainmen Ilre 
perfectly conversant with the meaning of all signals 
along the road, they should be called upon to explain 
the purposes of each signal in its direct relation to all 
its surroundings. This cannot conveniently be done 
by taking the men to the exact location of every signal, 
but t,he same thing Illay be accomplished by making 

Weight carried \)y stirrup. Weigbt carried on chair. 

HOW FLAGSTAFFS ARE PAINTED. 

lantern slides of all kinds of apparatus, signals. tracks, 
etc., and presenting these with their actual local sur­
roundings to the trainmen who are to be instructed or 
examined. 

The examining room at Lexington, Kentucky, has 
been equi pped, not only with models and such appli­
ances as are placed in the hands of the trainmen for 
the moving of trains safely, but an electrical stereopti­
con h as been provided, together with a large number 
of slides representing equipment on the road. The 
trainmen are required, not only to familiarize them­
selves with the rules in the abstract, but they must 
know the purpose and meaning of every signal and 
piece of apparatus along the line of the road in ques· 
tion. Th� men are practically carried over the road by 
a series of lantern slides projected on canvas, and the 

Fig. 2.-TRAIN SIGNALS ON ENGINE. 

Schedule traIn backing up at nigbt. 

JULY 8, 18<)9. 
examiner is able to determine very satisfactorily as to 
the fitness of lIlen for the positions which they hold, or 
to which they aspire. 

The use of the magic lantern has demonstrated that 
it is possible for trainmen to know the meaning of the 
various positions of all kinds of !lignals, and to recite 
glibly what should be done under certain conditions. 
and yet to be absolutely deficient in the knowledge of 
what the signal means when it appears in combination 
w ith some other. The applications of the lantern are 
so varied that there is scarcely a phase of railroad 
work that could not be handled effectively. It is an 
appliance by which you can bring to the examining 
room all the apparatus, equipment, and, in fact, the 
road itself, and all the merits anti defects can be dis­
cussed accurately and exhaustively. 

Our illustration No.3 represents what is called an 
electric disk block signal. 'l'he color indicated in the 
small central disk is white. A white sil!nal in ('onnec­
tion with the operation of a railroad always means 
that the train may proceed, but in this case. the rules 
make it necessary for the train, when running onto a 
white signal, as indicated by the signal 100%" to stop, 
unless the signal changes from white to red in the 
presence of the engineer. In other words, a stationary 
white signal means just as much danger to the engi­
neer in this case as a stationary red !Signal. 

Red is the danger position of the same signal, which 
means stop, except, as previously stated, when it 
changes from white to red upon a train entering the 
block limit. 

Illustration No.1 represents what is called a sema· 
phore signal. It is used in connection with interlock­
ing apparatus and worked frOID the tower shown on 
the photograph. The upper arm always governs the 
main or most important track. When this arm is in It 
horizontal position ,  trains on the main track would 
have to come to a stop and not proceed until the arm 
assumes the oblique position, as indicated by the 
lower arm. The lower arm governs a track of less im­
portance than the main track and is operated in the 
same way, so that with the signals as here represented 
a train on the main track would have to stop, and a 
trai n on the siding could proceed. 

The second illustration represents a scheduled train; 
that is, a train shown on the time table. The red sig­
nals on the pilot of the engine indicate to the railroad 
fraternity that the engine is backing up at night. The 
green lights also indicate that the engine is lIloving at 
n ight and that it is to be followed by another train on 
the same schedule having equally the same rights. The 
green flags indicate in the day time what the green 
l ights do at n ight. If the engine or train were going 
forward, instead of backward, as indicated in th is 
photograph, there would be no lights where the red 
lights are shown here, but those red lights would be 
transferred to the rear of the train, so that these sym­
bols, or signals, indicate quickly to the railroad man 

just what kind of a train it is-whether it is 
backing up or going forward, whether it is 
being followed by another section or not. 

A regular scheduled passenger train car­
ries by day green or classification flags on 
the front of the engine, which indicates that 

�-ig. S.-ELECTRIC DISK BLOCK SIGNAL. 

Train may proceed. 
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the train is to be followed by another train on the 
sallle sched ule with exactly the same rights. Two 
�reen flags are carried on the rear or last car to indi­
cate that that i!< the last car i n ·  the train ; in other 
words, that the train is complete. Should the green 
flag!< be not shown on the rear car of the train, it 
would indicate to the railroad man that the train had 
partlld, and that there was only a part of the train 
together in the front portion, a car or two probably 
having been lost, which often happens by reason of 
the coupling breaking or the autolllatic coupling un­
locking. This seldom occurs w i th a passenger train, 
but it is a daily occurrence with a freight train. 

• ' e ,  • 
MODELS OF SOME OF THE EXTINCT LIZARDS OF 

WESTERN NORTH AMERICA. 
BY E. O. HOYEY. 

Among the new specimens on exhibition in the 
A l IIerican Museulll of Natural History in thi!< city, i ll 

J t itn tifit Imtritaa. 
preserved, and show that the animals to which they 
belong must have been between fifty and seventy feet 
in length. 'fhe parts represented were the tail ver­
tebrre and the limb�bones. 

Many attempts have been made to clothe the skele­
tons of extinct vertebrates with flesh and blood, but 
the most l ife-like of all thus fal' have been the water­
color paintings which MI". Charles Knight has pre­
pared under supervision of Prof. Osbom and Dr. Wort­
man. Lately. Mr. Knight has tumed his  attention, 
under the same supervision, with many suggestions 
from the late Prof. Cope, to the prepal'ation of a series 
of models on Ii reduced scale of sOllie of these animals. 
The results of sOllie of this work are showu in Figs. 2 
to 5, which are from photographs of the models. These 
wodehs are based upon IJuulilshed restorations of the 
skeletons and upon the study of the best material to 
be found in the collection·s of the A llIerican Mu!<eulll, 
Pl"inceton Univel's ity and the late Pl"Of. Cope. This 

material givtls definite know­
ledge or inference upon the 
forIll and proportions of body 
and limbs, the shape and cha­
I·act.er of the head and the 
position of the sense-organs. 
The character of the skin is 
in some cases known to some 
extent, but in others it has 
been based upon that of the 
nearest related living species. 

Fig. I.-FOSSIL BONES IN MATRIX. 

AgathauIll us (FI�. 2) was a 
large, heavily arlllored dino­
saul', or giant lizard, from the 
Upper Cretaceous beds of 
Western America, having one 
large and two comparatively 
sllIall horns fot· weapons of 
attack. The a n i  In a I was 
about twenty-five feet long, 
i ts feet were provided with 
houfs, and the limbs were 
m 0 r e symllletrically da\'el­
oped than they were ill some 
other dinosaurs. It I i v e d 
upon hel'baceous fOOd. 

the department of Vertebrate Palreontology, are re­
cently discovered fossils, as wel l as models and water 
color paintings to illustrate the supposed appearance 
of the great lizards which lived in Western North 
America in Permian, Jurassic and Cretaceous time. 
Through the kindness of Prof. H .  F. Osborn, the 
curator of  the department, we are enabled to present 
our J'eaders w ith photographs of sOllie of these models 
and of one of the great skeletons as it lay in the rock 
from which it was excavated and the facts concerning 
the l l l .  . 

This department of the museum was established in 
the spring of 1891  for the purpose of  procuring a re­
presentative col lection of the fossil vertebrates from 
the successive �eological horizons of the western part 
of this country for exhibition, reseal'Ch and publication. 
Every year since then ex peditions have been sent out, 
mainly to the great Tertial'y lake basins of the Rocky 
Mountain region, and an i llllllense amount of material 
has been gotten tOg'ether, much of which I", now on 
exhi bition in the museum. In the summer of 1897 
the ex peditions had extraordinary success, one of the 
parties making one of the most important discoveries 
ever made in vertebrate paheontolog'Y. This party, 
under the leadership of! Dr. J. L. Wortman, was opell­
ing a quarry in southern \Vyoming for obtaining speci­
mens of the oldest form of mammals when it made the 
discovery, first of one and afterward of another reptile 
skeleton of enormous size, and in a remarkably good 
state of preservation. Fig. 1 is made from a photo­
graph of the bones as they lay in their matrix before 
they were removed for transportation, giving sOllie 

Fig. 2.-�GATHAUMUS SPHENOCERUS. 

idea of the manner of working this form of excavation. 
The greatest care must be exercised not to injure the 
surface of the bones with rough implements. After 
the fossils have. been excavated they are carefully 
wrapped in burlaps and plaster· of Paris, to prevent, 
as far as possible, their crumbling to pieces on drying 
and to enable them to bear in safety the long journey 
to the museum. These bones are wonderfully well 

Hadrosaurus ( Fig. 3) was a great lizard, thirty-eight 
feet long and provided with a long neck, flattened bill 
like that of a duck, weak teeth, sIllall  fore legs and 
heavy hind legs and tail. It probably was at home 
both on the land and in the water and fed upon soft 
water plants or small lll ud-ioving animals. The animal 

Fig. 3.-HADROSAURUS MIRABILIS. 

was covered with a thick hide like that of a rhinoceros, 
as is known from specimens in the Cope collectioll in 
the museum. Its skeleton is found in the I.aramie 
Cretaceous beds of the West. 

Fig. 4 represents two individuals of the genus Meg­
alosaurus, Prof. Cope thinking that these animals 
were great jumpers and fighters. This was the first 
dinosaur described by Prof. Cope and was from the 
Cretaceous beds of New Jersey. It was a carni vorous 
animal, and, although it did not attain the enol'mous 
size of some of the herbivorous dinosaurs, it was a 
formidable creature, heing light and acth'e and well 
armed for attack. Some of the bones were hollow 
like those of binis. The animal was about fifteen feet 
long, with about eight feet of this length in the tail. 
The long h ind legs and the btrong tail remind one 
of the kangaroo, and it may even have resembled 
that animal in getting over the ground by means of 
leaps, instead of by walking or running, and in using 
its powerful hind feet, which were armed with heavy 
claws, in attacking its enemies 01' its prey. 

Naosaurus (Fig. 5) was one of the more primitive 
reptiles, and its remains are found in the Permian 
rocks of Texas. It was evidently a highly specialized 
side branch of the order of reptiles, but t·he precise use 
of the enormously rigid fin along its back is not known. 
Prof. Cope humorously suggested that this fin might 
have been useful as a sail. It  was, perhaps, chiefly 
ornamental. Different species of this lizard were from 
three to ten feet in length, and some of them had 
even longer dorsal fins than the one shown in the 
model. 

2 1  
Practical Lecturell on the '.I'reatment of Animaill. 

Perhaps never in the history�of illustrated lectures 
was one given amid such queer surroundings as the one 
which was deli vered on June 22, by Mrs. Myles Stand­
ish, president of .. Our Animal Protective, League," an 
associat ion which was founded a short time ago, and 
which has for its object the teaching of those who have 
to deal with animals, and especially with horses, that. 
kindness to our dumb dependents is not only a dut.y. 
but it  also pays. Some of the New York east side d ri ­
vers were informed of  the  organization of the  society 

Fig. 4.-MEGALOSAURUS AQUILUNGIUS. 

and its object, and they invited members of the society 
to visit them, and the drivers offered to furnish the ex­
pense of the stereopticon and also to provide accom­
modation for the lecturers. A larg-e stable and stable­
yard were secured and were thoroughly cleaned in 
honor of the occasion. An audience which numbtlred 
about 700 made its way between two rows of trucks 
and carts to the yard in the rear. Here the vehicles 
were stood on end with the exception of a truck which 
rested on its wheels, which served as a lecture platform. 
A sheet was nailed on the wall ·of a building and 150 
views were projected, the talk being given by Mrs. 
Standish and other members of the society. 'rhey 
told them the proper way of harnessing and treating 
horses and showed that cruelty was very oft.en caused 
by ignorance. Views of the horses of the fire, police, 
and street cleaning departments were shown. The re­
marks of the lecturers were listened to with great at­
tention by the drivers, and it is thought that the meet­
ing will be productive of great �ood. Work of t id"  
kind is of the most practicai llatnre and deserves t.he 
warm support of all  who love animals. 

.. . . .  ., 

A CLASS for the instruction of hospital-corps men in 
preparing food for the sick has been organized at the 
Washington Arsenal, according to The Boston Cooking 
School Magazine. The work is to be carried on under 
military regUlations, and the aim is to provide a corps 
of men who can provide for the sick such food as is 

Fig. 6.-NAOSAURUS CLAVIGER. 

available. The plan involves also the establishment of 
a school or schools for army cooks to be conducted by 
I'egular officers at some convenient recruiting station. 

• .  e . •  
TELEGRAPHIC cOlll lllunication will  be established be­

t ween the Scot tish islands of Muck, Egg, Canna and 
Rum. 'fhey IU'e all to be connected with the wain­
land and with the Isle of Skye. 
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Science Notea. 

A small exhibition wi l l  be held in Belgium under 
the name of " Electricite A la Maison. " 

In Boston, policemen in citizens' clothes are mounted 
on bicycles and patrol the different streets of the Back 
Bay district. They make practically no noise and 
would be considered by thieves to be ordinal'y wheel­
men returning from some of the fine bicycle runs in the 
environs. 

The Duke of Abruzzi sailed, on June 12, for Barents 
Sea and Franz Josef Land. Walter Wellman has a 
year's start of the Italian explorer. The Smith Sound 
or Amel'ican route, which is chosen by Peary ' and 
Sverdrup, is now agajn in favor among geographers 
and Arctic explorers. 

An interesting discovery has just been made in the 
Bibl iotMque Nationale at Paris. This is a calendar 
of the cases in the criminal court known as the Cham­
bre de la Tournalle, which goes back to the fifteenth 
century. Alllong the papers are official notes of the 
arrest of Joan of Arc and o.f her final execution. 

A Baltimorean who has been a close student of 
household economics has recently made a comparison 
of the weight of paper with the weight of food supplies 
purchased. In one day's purchase it is  said that the 
paper wrapping amounted to about ten per cent of 
the total. In a list of supplies costing a bout $1 .40, he 
found that the paper which was weighed with the pro­
visions cost 14� cents. He claimed that this was al­
together out of proportion. 

Mr. C. D.  P. Gibson. of Jersey City, N. J. , has bui lt 
a motor carriage which is run by carbonic acid gas. 
In many ways this is a most alluring motive agent, 
but usually inventors have not tieen able to control 
it and they could not prevent the valves of the agent 
from freezing, owing to its too rapid expansion. Its 
expense was also against it; the latter has been over­
come at the present time. We shall probably publish 
a descri�tion of the carriage in a short time. 

Some time ago we described the remarkable oper­
ation of Dr. Schlatter, in which he extirpated the 
stomach of a female pa.tient. It is interesting to know 
that she lived fourteen months after the operation and 
that there was no difficulty in keeping up the nutrition 
of the patient. The food taken passed directly from 
the esophagus into the intestines, and the intestinal 
digestion was sufficient to satisfy her wants. This 
was shown by the long continuance of her life after the 
operation. 

The United States Geological Survey has recently 
published a valuable map of New York city and 
vicinity. It is a revised edition. The original survey 
was made ten years ago, and an edition of the map 
was issued at that time, but the territory covered by 
the map was considerab!y different from the territory 
shown in the new map. Like all the other maps issued 
by the Survey, it is well adapted for scientific and 
popular uses and in accordance with the law is sold at 
the cost of printing. 

. . . ' . 
The Sleep Problem. 

In these days of rush anll excitement, when the nerv­
ous system is too often stretched to its utmost tension, 
and when neurasthenia is rampant everywhere. the 
question of rest and sleep must be <,.onsidered. The 
mode of living has so altered, even within the past 
thirty years, and especially in this country, that the 
sleep problem is the matter of the first importance. 
This being the case, the fact that little is definitely 
known as to the cause of sleep is decidedly curious. 
Sleep-perhaps the most marvelous phenomenon i n  
the world-may rightly be termed a mystery. 

But, as with everything to which by long use we 
have become accustomed, we regard it with indiffer­
ence. In some journals and magazines in this country 
and in Great Britain instructive articles have been of 
late contributed in regard to sleep. Dr. Andrew Wil­
son, in the April issue of Harper's Magazine, takes the 
popular view that it is in the brain cells that we shall 
probably find such explanation of sleep as science can 
afford. Madam de Manaceine, who has in an essay 
published some few lllonths ago ' collected and pre­
sented in an attractive form the principal facts dealing 
with the causation of sleep, says : 

" The truth is that although the problems of sleep 
have exercised some of the greatest intellects of ancient 
and modern lines from Aristotle downward, all that 
we real ly know of sleep is d ue to the labors of a com­
paratively small number of workers. "  The vasomotor 
theory of sleep is the one most widely accepted. Cere­
bral amemia is one of the most potent predisposing 
factors. Fluger contends that carbonic acid plays a 
" ery important part in the causation of sleep. Nerve 
h istologists have put forward the principal theories 
with regard to sleep, of which those advanced by 
Howell of Johns Hopkins have perhaps obtained the 
most credence. 

Leonard Hill thus summarizes the facts which are 
known concerning sleep : 1. Respiration. (a) The 
number per minute remains unaltered, the movement 
becomes shallow and thoracic in type ; (b) the amount 
of inspired air per minute is lessened by (rom one-half 

to two-thirds; (c) the outpnt of carbonic acid gas is 
diminished by one-half to t wo-thirds. 2. ·Circulation. 
(a) The blood congests in the l imbs; (b) the venous 
system IS engorged; (c) the arterial pressure falls; (d) 
the pulse rate diminishes; and (e) the velocity of blood 
flow decrease'!.. 3. Temperature. The telllperature 
falls during the night. The prod uction of heat is 
estimated to diminish by from half to two-thirds. 4. 
Nervous system. (a) The blood-flow through the brain 
is diminished ; (b) the acidity of the cortex decreases ; 
(c) the excitability of consciousness to external stimuli 
steadily decreases d uring the first one to two hours of 
sound sleep. After that period the excitability rapidly 
becomes almost as great as it is toward the end of 
sleep; and (d) consciousness alone seems to be abro­
gated during sleep. The nerves and the special senses 
continue to transmit impulses and prod uce reflex 
movements. Cerebral anremia is the theory which 
has the most wide acceptance, but as Leonard Hill re­
marks, such speCU lations do not carry us far, and the 
causation of sleep must still be regarded as meta­
physical. While, however, the cause of sleep still con· 
tinues to be enveloped in more or less mystery, of one 
truth we are much too freqnently cognizant in the pre­
sent age-that of insomnia, possibly the worst misery 
to be imagined. 

Highly wrought nervous organizations. produced 
by the high pressure l i ving of our t i meR, are in this 
country rather the rule than the exception. There­
fore the absolute need for a period of repose spent 
among healthy, invigorating surroundings. which 
should be a sine qua non with the fagged-out brain 
workers of our cities. This question is undoubtedly 
one of the most serious confronting the r ising genera­
ation who dwell in the busy centers of trade, and be­
comes more and more menacing as the years roll on. 
-The Medical Record. 

• • • • • 
The Bare Woods of Our Philippine Poaaeaalona. 

BY GEORGE E .  W AL�H. 

Many valuable and little known hard woods are 
found growing wild in the Philippine Islands. some of 
which will become important articles of export when 
better known. The tropical nature of the climate, 
and the wonderful fertility of the soil. make the growth 
of these woods merely a matter of planting and time 
for them to develop and mature. The sapan wood is 
probably the best known of the merchantable tim ber, 
but this product does not equal the sapan wood of 
Pernambuco. It  is a short and unattract ive tree, and 
the wood is generally hard, heavy. crooked. and full 
of knots. When first cut it is white, but it assumes a 
deep red color on exposure to the air, and is suscep­
tible of a very fine polish. The heart of the branch 
contains coloring matter, which is extracted by boiling, 
and is known in the trade as .. false crimson."  It is 
not as good or permanent as cochi neal dye. 

There are some fifty varieties of hard woods found 
in the islands, but many of thelll do not grow to a 
sufficient size to be of commercial use, as squared logs 
cannot be cut from them. A variety of Herculia am· 
biformis called d ungon is sometimes sold as iron wood. 
It is a hard, durable wood, and is much used on the 
islands where great strength is required. It is used for 
the keels of the native boats, and its great durability 
partly aecounts for the strength and staunchness of 
these craft. In Manila it is employed for buildings to 
support the roofs or other heavy weights. It cannot 
be procured in sufficient lengths to answer many pur­
poses. as it rarely grows higher than fifty feet, giving 
logs up to 20 inches square. 

The tropical nat ure of the water surrounding the 
islands makes the danger to wooden ships and piles 
from the sea worms (Teredo navalis) and the white 
ants (termes) very great, and it has reqnired years 
to construct works that will last. There are at least 
two diJferent woods which successfu l ly resist these in­
jurious insects. The molave (Vitex gimiculata) not 
only resists the attacks of both insects, but also the 
destructive action of the climate. Consequently this 
wood has great local value. It is used i n  marine work 
where the teredo is li kely to attack it, and also unde r­
ground where the soil is wet and soggy. It is fre­
quently employed for the frames of vessels, and its 
peculiar tendency to grow crooked enables ship-build­
ers to secure good sticks already bent for them . It 
will also prove of great value for railroad sleepers, as 
its imperviousness makes it remarkably long-lived. 
The natives call the wood the " Queen of the Woods." 

Another good wood that resists the Teredo navalis 
and the effects of the climate is the anti polo (Artocar­
pus incisa). In other respects this is a better wood 
than the first. For instance, when. it has been pro­
perly seasoned it never warps. It is remarkably strong. 
and resists great lateral pressure. It is highly prized 
by shipbuilders, who use it for the outside planking 
of their ships and for keels. Although strong, this 
wood is comparatively light. 

Two woods that are used extensively for piling in 
both salt and fresh water are the aranga (Homalium) 
and betis (Azaola). The first produces logs 75 feet in 
length and 24 inches square. It is a favorite wood 
for sea piling and all rough marine work. The second 
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wood gives logs about 60 feet in length and 20 inches 
square. It is a better class of wood than the first, and 
besides being employed for sea piling, piers, and 
wharves, it enters qufte largely into the construction 
of ships. 

. 

A fine wood that is employed extensively in house 
building is the Mimosa acle, which gives logs 82 feet 
long. This wood is very hard tQ burn, and houses 
built of it do not succulllb to flames nearly as quickly 
as other woods. Its power of resisting fire is allllost 
equal to bricks. For this reason house- bui lders use 
considera.ble of it. It is also very strong and durable, 
and susceptible to a high polish. 

. 

A strong, tough and elastic wood comes from the bati­
tinan (Lagerstrremia batitinan) tree. It has a variety 
of uses, from making furniture to planking the sides of 
ships. It makes a fine substitute for mahogany or black 
'walnut for cabinet work. It is even stronger than the 
Chinese teak wood, and it could be used wherever this 
wood is now employed. When properly seasoned, it 
stands the climate very well, but it  is not proof against 
the sea worlllS or the climate when buried underground. 
Probably one of the hardest woods is the bansalague 
(Mimusops elengi. Lin.> .  which is commonly known in 
Europe as the bullet-tree wood. Its grain is very close 
and compact, making it excel lent for turning pur­
poses. 'rhe wood is so tough that it can be shaped like 
a nail and driven into other woods 'with a mallet. 
In the ship-building yards at Manila it is employed as 
treenails. Nearly all of the local ax and tool handles 
are made of this wood. 

The mahogany of the Philippines is the narra (ptero­
carpus palidus santal in us), which gives logs up to 35 
feet long and 26 inches sq uare. It has a rather open 
grain, but it polishes well and is very prettily marked. 
The wood from different trees presents a variety of 
colorings which can sometimes be arranged very artist­
ically in furniture. The markings run from a light 
straw color to a clear b lood red. It has been exported 
to London for many years, where it is used in flne 
cabinet work. In Manila most of the best grades of 
furniture are made from this wood. Of the same order 
as the mahogany is a cedar called botanically Cedrela 
odorata, but known in the islands as calantas. It is 
a very handsome wood when polished, and it is used 
for inside finishing in the houses. But its principal 
use in a com mercial way is for making cigar boxes. It 
is not equal for this purpose to the Spanish cedar used 
for boxing Havana cigars, but it is a fair substitute. 
and about the only satisfactory one found in th.e 
Philippine archipelago. It can be obtained in pretty 
fair logs, some running up as high as 40 feet in  length 
and 35 inches square. 

A peculiar-looking wood for cabinet and furniture 
manufacturing is the camagon or mabolo, a variety of 
Diospyros philoshantera, all'd it is used quite exten­
sively for the purposes it is adapted for. It takes an 
excellent polish, and when finished vivid black with 
yellow streaks are the predominati ng colors. This com­
bination makes very effective work for certain kinds 
of furniture. It is a close-grained a�d bl'ittle wood, 
but rarely comes in lengths over 9 feet. Another good 
furniture wood, and a substitute for black walnut, is 
the dinglas (Eugenia sp.), which is hard, strong and 
durable. Its markings are good, and it polishes beauti­
fully. Ebony is found in limited quantities, but it can 
hardly be called an important cOlnmercial wood. Dip­
terocarpus guijo is the wood used by the wheelwrights 
in Manila. Both carriage wheels and the shafts are 
usually made of this wood. It is naturally very tough 
and elastic-two necessary qualities for carriage build­
ing in any country. A gl'eat deal of this wood is ex­
ported to Hong Kong, where it is em ployed for floori ng 
the wharf decks. Man�achapuy is a strong elastic 
wood that equals teak for withstanding the climate. 
In ship· building it furnishes the masts and spars, arid 
it holds high favor among those who have used it. 
When exposed to the hot sun and rains, which is very 
hard on all woods in such a climate, it holds its own 
with the best that can be produced. It must be sea­
soned properly for the purpose, however, or will show 
signs of decay much earlier. 

Many of the trees of t he Philippines produce fragrant 
sap that is used for different purposes. Some of them 
yi eld a sap that is very val uable for polis.ping the 
smooth surfaces of other woods. Thus the sap of the 
ipil tree gi ves a glazed polish or covering that is very 
effective. In the hands of an expert it is sometimes 
put on so successfully that it resembles the varnish 
used on japan-ware. Hot weather affects the polish 
made by the sap more than cold weather. The wood 
of the supa tree produces an oil which is extracted for 
commercial uses, and the wood then used for house· 
building. The apiton yields a gum which the n ati ves 
collect for incense burning. It has an agreeable odor. 

• • • • •  
PROF. REGINALD A. FESSKNDEN, of the Western 

University of Pennsylvania, has invented a telescope 
which it is said will tend to lessen the efficiency of 
smokeless powder in warfare by locating the flash 
when the powder is discharged. The War Depart­
ment will make a test of the instrument before the ex­
amining board. 
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MIlICellaneon. Note. and Reeeipt .. 

Hardening Powder for Steel Toola.-The Zeitschrift 
fuer Maschinen bau und Schlosserei is authority for the 
following process : Powdered btag'S hoof, 500 parts ; 
Peruvian bark, 500 parts ; cooking salt, 250 parts ; 
refined saltpeter, 150 parts : potassium cyanide, 150 
parts : all powdered well, mixed and made into a paste 
with 1,000 parts of black soap. '.rhe tools are made red 
hot, the powder is applied, aud the tools are next 
hardened. For tempering the following lead baths 
are recommended : Tin 4 parts, lead 7 parts : tin 4 
part!!, lead 8 parts : t in 4, parts, lead 14 parts : tin 
4 parts, lead 19 parts : tin 4 parts, lead 48 parts ; tin 
2 parts, lead 50 pal·ts. 

Gold and Silver Bronze on Leather. -In order to 
render bronzes on leather durable, it must first be 
saturated with a solution of sugar of lead or cupric 
acetate, and then exposed to the action of hydrogen 
Rulphide. The bronzing may be done by applying the 
solution with the sponge or by the galvanic process. I n  
the former case t h e  following solutions are used. For 
gold : Gold chloride solution (containing 15 grammes of 
gold ch loride), 21 grammeR ; soda solution (40 grammes 
of soda to 1 l iter) .  � l ite.r : glycerine, 15 grammes. For 
silver : Watel" 10 liters ; silver nitrate, 100 grammes ; 
ammonia, 65 gralIlmes : tartaric acid, 15 gl'ammes : or 
water, 10 l iters ; glucose. 100 grammes : si lver nitrate, 
10 grammes (?) For nickel : Nickel nitrate,400 grammes ; 
ammonia, 400 grammes ; water, 15 liters : Glauber's 
salt, 5 kilos. For cobalt : Water. 1 .000 liters ; cobalt­
ammonium sulphate, 1 l iter. -Sch uh und Leder, 1899, 
No. 7, 35. 

To Transfer Piotures on Wood. -For transferring pict­
ures (copper prints, etc. ) to wood, it is best to choose 
soft kinds . of wood, such as poplar, linden,  or maple. 
T he surface is rub bed smooth with bleached linseed oil 
and warmed over a coal fire. Then the surface is coated 
three times with varnish from sandarac, 30 grammes ; 
shellac, 15 grammes: turpentine, 15 grammes : and alco­
hol (90 per cent), 375 grammes. This varnish may be 
colored as desired-red with dragon's b lood, or yellow 
with curcuma. The copper print, etc. , is now soaked 
thoroughly in salt water, then laid on blotting paper 
so that the moisture is drawn off and the picture only 
rem ains damp. Next, coat the wooden surface again 
with varnish, l ike wise the print, and lay the latter on 
the wood with the printed side; lay on a piece of flan­
nel and on the fiannel a smooth, warmed piece of wood, 
and squeeze the whole firmly t ogether in a screw 
clamp. After a few hours the wonk is dry and the back 
of the paper is carefully rubbed off with a linen rag 
saturated with water. The transferred picture i& rub­
bed lightly with linseed oil and coated a few more times 
with the varnish.-Maler Zeitung. 

Indelible Red Ink.-The Hannoversche Gewerbeblatt 
gives a formula for the production of a red ink, which 
is said to excel in  great resistance to washing and 
bleaching med iums. This ill the recipe : Prepare three 
sol utions. 1 .  Soda, 3 parts ; gum arabie, 3 parts ; 
water, 12 parts. 2. Platinum chloride, 1 part ; dis­
tilled wate�, 24 parts. 3. Zinc chloride, 1 part ; dis­
tilled water, 4 parts. 

The spot where the writing is to be applied is moist­
ened with solution I, and rubbed with a warm iron. 
Now put on the letters by means of a pen or pencil 
dipped in solution 2. After this has become dry 
moisten the place with solution 3. 

For linen goods the following process is also very 
useful : White (If egg is dissoh'ed in an eqnal quantity 
of water and stirred with a glass rod until the solution 
frot.hs, when it is filtered through a linen cloth. ·The 
filtrate is made into a th ick paste with finely ground 
coch ineal red. 'Vit,h this mass the monogram, etc. , 
llIay be appl ied on the linen, using a drawing pen or 
qui l l .  The place is then treated from the back with  a 
hot flat-i ron until  the al bumen has coagulated.-Far­
ben Zeitn ng. 

Produotion of Tarsia MateriaL-This new process 
makes it possible to produce the insel·tions necessary in 
the manufacture of tarsia material, in large quantities, 
by means of ord inary stenciling machines. 

As a substance capable of imparting to wood the 
necessary pliancy without detracting from the color, 
and without changing the structure of the fiber, an 
al um solution has been found very valuable, the 
veneers to be cut in  the aforesaid process being satu­
rated with it. The alum combines with the dyestuff 
in  the wood into a lake possessing jobe lIame color, so 
that the shade of the wood is preserved by this treat­
ment, while the other organic constituents of the wood 
are also kept from decomposition by t.he admixture of 
alum . . The veneers produced wit.h it show very sharp 
outli nes. and remain entirely free from cracks and 
warping, even if stored for a long time, because the 
alum does not �hange the struct ure of the wood, and is 
not sufficient.ly hygroscopic to absorb water when 
stored. as is the case with the use of other salts, such 
M calciu lU chloride, which is fl'equently employed. 

W hen a lum was heretofore employed in the wood­
working branch. it  was merely for the purpose of pre­
Cipitating on the fiber agents such as logwood, used 
for staining the wood, ihe wood tiber being tirst given 

the last ",tain, and then treated with the alum solution, 
or else shades produced in the wood, such as the one 
obtained by the use of green vitriol, were moderated 
by boiling with alum, in consequen ce of its acid re­
action. ' In the present process the. dyeing is not con­
cerned, but merely a peculiar treatment of the wood 
fiber for the purpose of a simultaneous production of 
large quantities of veneers of faultless cut and dura­
bility. 

For carrying out the process the veneering leaves are 
simply boiled in an alum solution until one has satis­
fied one's self by a sample that the transformation has 
taken place. The leaves cut out are then used in the 
customary manner for inlaying, without any fear of 
distortion.-Neueste Erfindungen und Erfahrungen. 

. . . , . 

The Kachln Developer. 

SIMULTANBOUS DBVELOPMENT AND FIXATION. 
Kachin, about to be put on the market as a devel­

oper, is a . white crystalline powder easily  soluble in 
water, and does not stain plates, skin, or nails. Its 
makers recommend the use of sodium sulph ite witp it 
as a preservative, and sodium hydrate or sodium car­
bonate as the accelerator. 

Several brands of plates of different speeds were ex­
posed upon a variety of su bjects. The exposures varied 
from half the estimated correct exposure to four  times 
that which would have been sufficient for the subject 
in hand, the object being to submit the developer to 
the tests which w ould be likely to occur in practical 
work. 

After a number of experiments upon correctly ex­
posed plates. during which the constituent parts of the 
developer were frequently modified, a formula was 
evolved which gave eX<lellent results with all the plates 
tested, and which is capable of being easily adj usted 
either previous to development or while development 
is proceeding, to correct errors in development within 
wide limits, and so obtain the 'best possible results. 

STOCK SOLU1.·IONS. 
A-Kaehln . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 grains. 

!!odinm sulphite . . .  . . .  . .  . .  . . . .  . .  . . . .  . .  . . . . . . .  . . .  1.200 . .  

Water to make. . . . . . . . . .. . . . . . . . .  . . . . . . . . . . . . . . .  10 ounces. 
B -Sodium hydrate . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 80 grains. 

Water to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to ounces. 
C-Sodium carbonate . . . .  . . . .  . .  . . . . . . . .  . .  . . . .  . . . .  . .  . .  1 ounce. 

Water to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ounces. 
D-Sodium sulphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.200 grains. 

Water to make. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 0onees. 

For use with correctly exposed subjects, such as 
ordinary laudscapes, in which ·a  fair amount of con­
trast is required, take-

A solntion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 minims. 
B solution. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . 30 
Water to make . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  1 ounce. 

Each ounce of the mixed developer will contain 
kachi n  4 grains, sodium sulphite 40 grains, and sodium 
hydrate � grain. 

This developer will give ample density and con­
trast without causing any veil upon the edges of the 
plate without the use of bromide. For a correctly 
exposed subject, such as portraiture, in which less con­
trast is required, the developer may be altered as 
follows : 

A solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 minims. 
B solntion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
D solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Water to make . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  1 ounce. 

In this developer the proportion of kachin has been 
reduced to two grains to the ounce. the proportions 
of the other constituents remai ning the same. 

When sodium carbonate is preferred to sodium 
hydrate, twenty mi n ims of the C solution sho uld be 
substituted for the thirty minims of B. i n  which case 
each ounce of developer will  contai n five grains of 
sodium carbonate. In cases of u nder·exposure, where 
the action of the light has been sufficient to im press 
detail upon the plate, the following modi fications will 
do · all that is possi ble with any developer in the way 
of giving strength to the shadows w ithout undue den­
sity in the lights. 

A solution . .  . .  . . . .  . . . • . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . .  80 minims. 
B solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
D solution . . . .  . . .  . . . . .  . . . . . . . . . . .  . .  . .  . . . . .  • . . . 60 
Water to make . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 ounce. 

A further addition of sodium hydrate will i nduce 
veil over the shadows, but if  sod ium carbona te is used 
the amount may be increased to twenty grains (eighty 
minims of C sol ution) with ad'vantage. 

In all these modifications the proportion of sodium 
sulphite should remain constant to the ounce of de­
veloper. Unless sufficient of the D solution is added 
to make up the deficiency, the qual ity of the negative 
will be impaired. A reduction in the quantity of 
sodi um sulphite may, unless the amount of sodium 
hydrate is also decre8J!ed. lead to a slight veil over the 
phadows. and if  the proportions of both are lessened, 
there wi l l  be difficu lty in obtaining density. 

A single drop of a ten per cent solution of potassium 
bromide will slow the action of the developer consid­
erably, so that i t  is not necessary. In cases of slight 
over-exposure, all that is necessary is to IHake an ad· 
dition to the proportion of kachin from the stock 
solution, which carries with it an addition to the pro­
portion of sodium sulphite. This with a slight de-
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crease in the amount of sodium hydrate or sodium car­
bonate at the beginning of the development will keep 
the shadows clear, and allow sufficient density and 
contrast to be obtained. 

A method of dealing with over-exposure is to take 
advantage of an attribute peculiar to this developer. 
Kachin way have sodium hyposulphite added to it in 
such It quantity that development and fixation proceed 
simultaneously. 

This can be done in all cases except when under· 
exposure is suspected, as it haS 8, tendency to give 
brilliant results, but this tendency is of great service 
in case of over-exposure. 

For correct exposures the fol lowing formula will 
give admirable results, and will serve as a basis to be 
modified for other conditions. 

E-Stock solution of sodi um hyposulphite : 
Sodium hyposnlphite . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Water to make . . . . . . . . . . . , . . .  " . .  . . .  . .  . . . . . . . . . . . . . . .  2 ounC('s. 

Working solution for simultaneous development and 
fixation : 

A solution . . . . . .  . . . . . . . . . . . . .. . . . .  . . . . . . . . . . . . . . . .  160 minims. 
B solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 
E solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  20 
Water to make. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ounce. 

In using this solution for a correctly exposed plate 
fixation will  have taken place by the time develop­
ment is com plete. 

In cases of over-exposure the proportion of B may 
be reduced to one· half, and when development has 
proceeded some ti me, the pl'!>portion of hyposulphite 
may be increa!;ed, but in no case should the propOl" 
tion at the beginning of development be greater than 
that stated above. When specially soft results are 
required, the proportion of kachi n  may be red uced 
to half with an addition of D solution to make up for 
the deficiency of sodium sulphite, and B sol ution 
may be increased to hasten development. 

In addition to the saving of time effected by this 
method of working, it is  possi ble-after the plate has 
been some time in the developer, and the image is 
clearly seen-to increase the amount of l ight. It is 
possible to com plete the development of the most 
rapid plates by the light of an unshielded gas flame 
without gra,-e risk of fog, if a l ittle care is used, but 
such a proceeding is not to be recom mended. A single 
sheet of orange glass or canary fabric wi l l  remove 
the danger, and al low sufficient light to pass for all 
purposes. With the inCl'eased amount of l ight, and 
the removal of the silver bromide during development, 
the estimation of denSity becomes a simple matter. 

Sodium carbonate cannot be Ilsed i n  the developer 
in conj unction with hyposulphite. E ven when forty 
grains of sodium carbonate were used to the ounce of 
developer, the fixation outran development. When 
the proportion of hyposulphite was reduced to one­
half that stated, a curious result took place. De· 
velopment was extremely slow, and at first it appeared 
as if no image wou ld be formed, but after an hour's 
action a positive hnage was formed strong in the 
shadows, but with a deposit of semi-opaque white 
silver in the lights. This deposit was not dissolved 
when the Jplate ,was transferred to the ordinary fixing 
bath. With fuller knowledge it may be possible to 
obtain good reversed negati ves in this way. The color 
of the negatives produced by kachin is a good black, 
free from any tint of blue. 

I n  its power of gi v ing contrasts, gradation. or ex­
treme softness at wil l .  with the entire absence of 
stain ,  kachin  com pares very favorably with pyro.-J. 
McIntosh in Photogl·aphy. 

.. I • • • 
W h at C o o . Ututes a Heal thy Man. 

One of our medical contempOl'aries, The Texas 
Medical News, thus S U lUS up the qualities wh ich con­
stitute a perfectly healthy man. He should have a. 
strong, healthy heart ; one not weak from disuse or 
the excessi ve use of tobacco, alcohol or other causes : 
lungs well  developed and that expand rhythmical ly 
with ample breathing space for health and a surplus for 
work or disease ; lUuscles well rounded an d elastic, made 
hard and strong by use and carrying, l ike  the camel's 
h ump, reserve energy for trying jou\'D eys : nerves, na· 
ture's electric wil'es propel' ly insulated and connected,  
br'inging al l the various organs of the body into one per­
fect system, and all u nder the control of a brain of. j ust 
proportions, well balanced and com-oluted, not soft 
from disuse or destroyed for the need of rest ; educated 
for the high duties it was intended to perform, not 
only to stand guard over and protect the health and 
life of the individual , but at the same time to furnish 
feel ing and thought and pleasure for the human be­
ing. A l l  of these organs, when properly constructed 
and adj uste d and perfect in every detail, go to wake 
up a healthy individ ual and one possessing within 
himself 1\ power of resistance not easily overcome by 
disease· producing organisms. 

- . . .  ., 

DR. TARLETON H. BEAN has been appoi nted Direc­
tor of Forestry an d Fisheries of the United States 
Commission to the Paris Exposition · of 1 900. The 
appointment was made by· CommisJioner-Geueral Peck. 
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COlilPLETE LOSS OF THE STEAlilSHIP " PARIS." 
We have refrained from giving any lengthy notice 

of the loss of the steamship " Paris " of the American 
line until it was known definitely whether there were 
any possibility of saving this unfortunate vessel . It is 
now learned that the officials of the American line 
have abandoned all hope of floating the ship and have 
turned her over to the underwriters. It is possible 
that the Jatter will make a final effort to recover this 
costly vessel before leaving her to be broken up by the 
heavy seas which break upon the coast of Corn wall. 

The details of the stranding of the " Paris" are too 
well known to our readers to need any lengthy repeti­
tion. She left Southampton shortly after noon on 
Saturday, May 20. and i ll accordance wit,h arrange­
ments recently made by the American line, proceeded 
across the channel to Cherbourg, where she took on an 
additional fifty passengers. She left that port at six 
o'clock in the evening of the same day for New York, 
and soon after one o'clock on Sunday morning, j ust be· 
fore high tide and in rather thick weather, she ran 
ashore on the Cornish coast off Lo wlands Point, which 
is situated about nine miles from the town of Falmouth 
and not mallY hundred yards distant from the fatal 
" Manacles " rocks. The " Paris " has met her fate 
therefore almost on the identical spot which caused the 
fatal wreck of the " Mohegan " of last October, when 
out of fifty·t,hree passengers and a cre w of n inety-eight, 
all but fifty were lost. 

By reference to our engraving of the scene of the 
MaDl'c1es Rocks and 

Wreck or . .  Mohegan." 

Gunboat 

J tieutifit �mericau. 
lost. Our illustration is made from a photograph 
which was taken the next morning, when an effort was 
being made to tow the vessel off the ledge. The 
torpedo boat destroyer is lying off the port quartet· of 
the " Paris," with the gunboat " Antelope " a hundred 
yards astern. 

As to the direct cause of the disaster, the public is as 
l ittle informed to·day as at the time it happened, 
more than a lUonth ago. The fact that the wreck oc­
curred so close to that of the " Mohegan" has started 
the old suggestions of local magnetic attraction acting 
on the compass, cross currents in the channel, etc. , 
which were offered to explain the " Mohegan " disaster. 
The impression is gaining ground, however, that the 
course had been wrongly laid. If this is so, it  m ust be 
regarded as one of those accidents which may al ways 
occur where safety depends so largely upon the " hu­
man element" as  i t  does in navigation. Capt. Watkins 
is one of the oldest and most experienced navigators 
on the Atlantic route, and we know from personal i n­
spection of the regulations governing the officers and 
navigation of the ships of the AlUerican line that the 
greatest possible care is taken to guard against error. 

The .. Paris " was at one time the most notable of 
the fast transatlantic liners. She and her sister ship, 
the " New York," were built in 1889 and were the first 
large passenger steamers to be fitted with twin scre ws 
and achieve a speed of over 20 knots an hour. She is 
525 feet long, has a tonnage of 10, 795 tons, and her en­
gines indicate 20,000 horse power. In her maiden trip 

TQrl""lo Boat Deatroyer. 
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can offer nothing better than theories, and you can get 
those in carload lots for nothing. The only positively 
reliable information that we can give up to date is that 
it is a mighty tough proposition, and that, as in all 
great undertakings, it behooves a man to do his .. be­
hoovenest. " 

But those who have been over the route have de­
clared themselves on occasions, and there is no copy­
right on what they said. Russell Sage, who has dealt 
with mill ions as familiarly as a soda fountain pro­
prietor does with nickels, and who would regard it 
as a wanton extravagance to pay more than $16 for a 
business suit, declares : " Be honest, industrious and 
economical and you'll be sure to succeed. " As he 
started as an errand boy, he is  a pretty fair indorse­
ment for his prescription. Hetty Green, w ith her $60. -
000,000 and backbone of chilled steel, advised women 
to go into real estate, buy " snaps, " and after improv­
ing the property sell at a nice advance. But she also 
jerked out the opinion that the most important thing 
of all for a woman to learn is to mind her own business. 
It is better thus than if some men had said it. Blind 
Charles Broadway Rouse, who bas offered one of his 
six mil l ions to have his sight restored, says that .. in­
dustry, integrity, economy and promptness ; learn ing  
when to  buy, where to  buy and ho w to  buy ; buying 
and sel ling for cash, and quick sales and small profit, 
will do the business. " 

Collis Huntington, who has had a repeat or two i n  
his race for fortune, making his first start as a cou ntry 

Lowlands Point, 

STEAMSHIP " PARIS " (NOW ABANDONED TO THE UNDERWRITERS) ON THE ROCKS OF THE CORNISH COAST. 

wreck, it will be seen that the " Paris " must have pass­
ed in close. proxilllity to the," Manacles," which lie a few 
hundred yards astern of the vessel and are still marked 
by the projectin� masts of the " Mohegan." It is pro ba­
ble that she was running at a fairly high rate of speed, 
and as the vessel is capable of 20 to 21 knots an hour 
when doing her best, and when loaded has a displace­
ment of over 16,000 tons, i� can be understood with 
what terrific i lllpact she llIust have run upon the rocks. 
At the point where she struck is a ledge or reef ex­
tending out from the shore, and the impetus of the great 
ship was sufficient to cause her to mount the ledge for 
about 250 feet of ber length. The rocks cut through 
her doubJe bottom and destroyed the integrity of the 
bulkheads, the first four or five watertight compart­
ments being penetrated. 

FrolU the first it must have been evident to all prac­
tical men that the ship was doomed, nevertheless, 
everything possible was done to save her. In response 
to the call for assistance, several tugs from Fahnouth 
quickly responded, and at daybreak a requisition was 
sent to the navy authorities asking them to send as­
sistance to the stranded ship. The request was imme­
diately complied with, and the gunboat " Antelope " 
started at once for the wreck, and was followed by a 
torpecio boat destroyer and one or two other govern­
ment vessels. The passengers were safely taken ashore 
by the small boats of the " Paris," and not a life was 

to New York she broke the record from Queenstown 
and created a record of 5 days 15 hours and 58 minutes ; 
her best avera/!e for one day was 21 '02 knots an hour. 
On March 5, 1890, when 216 miles west of Fa8tnet Rock, 
Ireland, one of her engines collapsed, and as a result 
both engine rooms were flooded, and for three days she 
drifted with 2, 000 tons of water in her engine room 
compartments. She was finally picked up and towed 
to Queenstown. During the Spanish war she served, 
u nder the name of the " Yale," as a scout auxil iary 
cruiser, and under the command of Captain Wise she 
captured the .. Rita," a blockade runner, and was of 
great service as a transport, scout, and dispatch boat. 

_ 4 " " 
How '0 Ge' Klch. 

The Book-keeper, a useful magazine devoted to the 
science and prac�ice of book-keeping, published at 
Detroit, Mich. , has been asked by a subscriber how to 
get rich. Others, too modest to ask, are equally in­
terested to know. In answer to his correspondent the 
editor quotes the sayings of some of our most pros­
pered citizens. 

What the expressive language of the day designates 
as a .. wise guy " used to advertise a recipe fot· this 
very thing, charging a dollar, and responding thus by 
return mail : . . Work like the devil and don't spend a 
cent." . Personally, we are working on the problem 
teeth and toenails, but at this stage of the game we 

merchant, puts it thus : . .  The best way to become 
rich is not to talk too much during business hours. " 
" Don't let your competitors know what your next 
move is. Eight hours' sleep every day and twelve 
hours' work, do a little more than you agree, meet bills 
as they fall due, put by a $1 bill out of every five you 
earn and invest it in some sound banking, railroad or 
real estate enterprise,"  are among the tips dropped by 
D. O. Mills. Henry Clews' scheme is to buy cheap 
and sell dear. It sounds easy. And he did it. The 
former messen/!er boy is a multi-mill ionaire. 

Andrew Carnegie : .. Five thi ngs are necessary. 
They are push, squareness, clear· headed ness, economy 
and rigid adherence to the rule of not overworking. 
But the final question will  be, What has he done for 
his fellows ? "  As he comes out of the scrimmage with 
a surplus of a quarter of a billion, he is now worrying 
his declining years with the vexed problem of doing 
for his fellows. 

,.,he Consumption of Beer. 

It is estimated that the consumption of beer in tbe 
entire world amounts. to $1, 080,000,000 per annum. 
This seems to be an almost incredi ble figul'e, but does 
not appear so strange when it is considered that the 
beer which is consumed throughout the world in  a 
single year would make a lake three and three-quar­
ters miles long, a mile wide and "'X feet deep, 
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THE UNITED STATES EXPERIMENTAL MODEL BASIN. 
Through the courtesy of Chief Constructor Philip 

H ichborn we are enabled to present our readers with a 
fu l l  description of the experimental basin recently com­
p leted for the n avy. It is usual for information con­
cerning an imtallation of this kind to appear in a 
paper before a technical society ; but in view of the 
general public interest in the subject, the Bureau of 
Construction and Repair has decided to depart from 
its usual pl·actice. 

The value of towing experiments upon small scale 
models of ships for the purpose of deducing the re­
sistance of a full· sized ship from that of the small 
model was demonstrated 
by the late M r. William 
Froude, who, at his own 
expense, started a small 
mnk for such experiment­
al work at Torquay, Eng­
land, about 1870. The 
English Admiralty subse­
quently recognized' the 
value of his work and as­
sisted him in it, later 
building a larger basin at 
Haslar, near Portsmouth, 
which is now in charge of 
Mr. R. E. Froude, son of 
Mr. William F r o  u d e .  
Other go\'ernments, nota­
bly Italy and Russia, were 
ind uced to establish model 
basins, which were largely 
copies of Froude's basi n ; 
and one firm of pri vate 
builders-Denny Brothers, 
of Glasgow, Scotland-was 
sufficiently enterprising to 
build a basin for its own 
use. 

The Construction Bu-
reau of our Navy Depart­
men t has appreciated for 
many years the value of 
an experimental basin. but  
it was for a long t ime u na­
ble to secure an appro·, 
priation for the p n rpose. 
Congress finally, about two 
years ago, �ranted $100,000 
for this work, the grant being largely due 
to the efforts of the late Cong'l'esslllan 
H ilborn. The basin proper was COIll­
pleted the latter part of last yeal', and 
the special machinery and apparatus 
have now been completed and installed, 
after a good deal of delay, due indirectly 
to the war with Spain. 

J t itutiftt �lUtritJu. 
The law authorizing the construction of the model 

basin also authorized experiments to be made for pri­
vate shipbuilders, provided they defrayed the actual 
cost of the same, it being understood, of course, that 
such experiments should not interfere with naval work. 
This being the case, it was necessary to lay out the 
plant with a view to the  rll.pld and economical turning 
out of routine experiments, and to this end the en­
deavor has been throughout to use machinery for as 
many of the operations as possible. The foreign tanks 
invariably use paraffine for the construction of models, 
and generally make them from 10 to 14 feet long. The 
climate of Washington is so warm in the summer that 

Fig. 6. Towing Oarriage with Observers at Work. 

ing sections at moderately close intervals. From this 
body plan new sections are drawn to the proper size 
for a 20·foot model, by means of the eidograph or large 
pantograph shown in Fig. 2. These sections are cut out 
of paper, and then transferred to wooden boards which 
are sawed to shape. These boards are next erected i n  
their proper relative positions upon t h e  erecting table 
shown in Fig. 3, each board section being clamped in a 
vertical plane. They are then covered with battens 
about % inch thick and tapering from amidships toward 
the end, making a .. former" model, the surface of which 
is planed smooth. In cutting out the sections allowance 
is made for the thickness of the battens which have 

to be nailed upon them. 
Meanwhile, a rough block 
of shapes and dimensions 
to enable the finished mo­
del to be cut from it has 
been prepared and glued 
together under pressure in  
a large hydraulic press. 
This block is placed upon 
the upper table of the 
m o d e l·cuttin g  machine, 
illustrated in Fig. 4, the 
" former " model b e i n g 
placed upon the lower ta­
ble. The m o d e l·cutting 
machine works upon the 
principle of the Blanchard 
lathe, a roller transversing 
the surface of the .. form­
er " model and saws or cu t­
tel'S working upon the sur­
face of the model proper. 
The bulk of the materi a l  
i s  removed from the block 
by means of the s a \V s, 
which are shifted along a 
short distance at a time. 
Rotary cutters are then 
apphed which finish t he 
surface of the model very 
close to the desired shape. 
The model is then remov­
ed from the cutting ma­
chine and finished by 
hand; a very small amount 
of hand work, however, 
being found necessary. It 

is now ready for Yarnishing and the at­
tachment of any appendages, such as 
bilge keels, struts, etc. It is finally taken 
to the measuring machine as show n  in 
Fig. 9. and careful measurements made 
of its exact form and shape, which not  
only enable the staff to determine 
whether the model represents t he lines 
desired, but gives an exact . record of the 
actual shape. 

The basin is located in the southeast 
corner of the Washington navy yard. 
The accompanying photographs give a 
very fai r  idea of the external and i nter­
nal appearance, and F i g. 8 shows the 
construction of the mai n body of the 
tank proper. The building is 500 feet 
long and about 50 feet wide inside. The 
water surface of the basin is slightly 
shorter than the bui lding, being about 
470 feet long. The deep portion is about 
370 feet long, the south end, from wh ich 
runs begin, being shallow. The water 
surface is 43 feet wide, and the depth 
frOIh top of coping to the bottolll of the 
basin is 14 feet 8 inches. The basin is 
materially larger than any other in exist­
ence. The nat ure of the ground was 
such as to render the construction of a 
thoroughl y  tight and stable basin some· 
what difficult; but owing to the smal l  
space available a t  the Washi ngton yal'(l, 
it was necessary to locate it upon its 
present site. The bottom of the basin pro­
per is made up of a layer of broken stone 
upon which is a thin layer of concrete ; 

Fig. 'I.-Under Side of Carriage Showing Brackets to which Towing-rod 
is Attached. 

The model is now ready for the towing 
experiments. Figs. 5 ,  G and 7 show the car­
riage used in this work, Fig. G showing 
the observers in position upon the Cal'­
riage. It runs upon eight wheels and 
spans the full width of the basin, as 
shown. The platform i n  the center, car­
rying the recording apparatus, can be 
raised or lowered at will. Electricity is 
used to drive the carriage, and it may be 
mentioned incidentally that electricity is 
used for all mechanical work in connec­
tion with the model tank. The speed of 
t.he carriage is  varied not only by making 
various COlllbinations of the four l1Iotors 
-one to each pair of driving wheels-but 
by controll ing the output of the generator 
in the power station, w hich is. perhaps, 
100 yards from the tank. This control 
is on the Ward· Leonard sY8tem, and is 
very sim ilar to that used to control t.he 
motiun of heavy turrets on board sh ip. 
By means of a resistance box on the cal'· 

then a half inch of Neuchatel asphalt ; 
then about 9 inches of concrete in 16·foot lengths. the 
keys between the various lengths being fil led w i th Ber­
mudez asphalt, and the whole inside surface covered 
with the asphalt. The heavy side walls are G feet thick 
at the bottom, G feet deep and about 4 feet 6 inches thick 
on the top. not counting the molded stone coping. 
They are in 40-foot lengths with a square key between 
adjacent lengths filled wE.h Bermudez asphalt. 'fhe 
side walls rest upon a double row of piles, and in ad­
dition there is sheet piling completely around the deep 
part of the tank. The shallow part of the tank at the 
�outhern extension is also cal'l'ied on piling, as it actu­
lilly overhangs the water. 

The contractors for the building and basin complete 
vel'e the Penn Bridge Com pany. of Beaver Falls, Pa. , 

",nd the sub-contractors for the concrete work and the 
basin proper the Cranford Paving COlupany, of Wash­
ington, D. C. 

THE UNITED STATES EXPERIMENTAL MODEL BASIN. 

it was found im possible to ob tain paraffine which 
would retain its rigidity satisfactorily, and, moreover, 
it was the desire of the Bureau of Construction and 
Repair to lUake the models as large as possible, thus 
eliminating one source of inaccuracy i n  applying the 
model experiments to full-sized ships. For these rea­
sons wood was adopted as the material for the models, 
and after some difficulty a satisfactory varnish was 
found which rendered the surface of the wood to all in 
tf'nts and purposes absolutely watel'-tight. The stand­
ard length of model used is 20 feet. A model 20 feet 
long may not seem much larger than one 12 feet long, 
but when it  is remembered that the displacements of 
these two are respectively as 8,000 and 1, 728, it will be 
seen that the 20-foot model is nearly five times the size 
of the 12·foot model. 

The method of building the model is as follows : The 
" lines " of the ship in variably include a body plan giv-

riage the current through the field coil 
windings of the generatol' is increased 

or decreased at will .  '1'he revolutions of the gen­
erator being kept constant by a delicate governor, 
the amount of current generated val'ies with the 
alllount of cu rrent through the field coils of the 
magnet. The whole of the current generated is 
passed through the motors, and in practice it is found 
that a very ex&.ct regulation of speed is obtained by 
this combination. The carriage itself, with its fittings, 
weighs in the neighborhood of 25 tons, so that it alone 
forms a kind of fly-wheel, and is not subject to sudden 
variations of speed. The speed of the carriage can be 
varied from In knot an hOlll', or 10 feet per minute, to 
20 knots an hour, or 2,000 feet per minute. 

The principal difficulty in connection with the use of 
high speeds, which. w hi le not necessary for the bulk of 
the experiments, will  be of great value in certain special 
experiments, is to stop the carriage when it is once 
under way. The electrical control acts as a brake, be-
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cause when the current is shut off the motors become 
generators, but this could not be relied UpOI1 for high 
speeds, since the sudden rush of cu rrent due to possi­
ble unskillful manipulation would thro w  the circuit 
breakers. thus opening the circuit and cutting off the 
current entirely. For these reasons there is at the 
north or terminal end of the basin a double system of 
brakes to take hold of the carriage. 'rhe first is a fric­
tion brake consisting of two strips of iron on either 
side pressed together by hydraulic cylinders. 'rhese 
are forced apart by a slipper on the carriage about 10 
feet long, which, as well as , he brake strips. is kept 

J c itutific �mtricau. 
the position of equilibrium and almost immediately 
becomes steady. It will be seen that with this de­

.vice friction is el iminated. The accuracy obtainable 
depends upon the closeness with which the automatic 
stops at the after end of the spring can be set. In 
practice it is found that these can be set to give a play 
of about the fiftieth of an inch, and as the springs 
wi l l  extend 10 inches, the results obtained are practi­
cally exact as i ndicating the pull of the spring. 

It now remains  to describe the method by which the 
amount of this  pul l  can be determined in any instance. 
There is fitted at the start ing end of the basin a kind 

I 
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pected that the variation of tem perature d u r ing t.he 
year will be sufficient to necessitate correction ill the 
results of experiments on this account. The basi n iQ  
tilled from the water system of W IlshinO'ton, and wil l  
hold 1,000,000 galiont!. T wo electrical centrifugal pumps 
are provided, the larger of wh ich w i l l  empty the tank in 
about four hours. The smal ler pump is a 4-inch pum !). 
used for draming the last water from the basin and 
also for pumpmg the water from outside the basin,  to 
avoid the possibility of undue pressure upon it i n  case 
it is left empty for some time. This is necessary. �ince 
the basin is but a short distance from the Potomac 

River, and extenas 8 or 9 feet below 
mean tide level. A gage indicates the 
level of the outside water, which is found 
to be, as a rule, about 6 feet below the 
water in the basin.  

The leakage from the basin, which is 
very slight, and the evaporation, are 
made up with filtered water, an animal 
bone filter being installed with a capa­
city of f!'Om 50 to 100 gallons per minute. 
depending upon the t.urbidity of the 
water. In practice a small stream of fresh 
filtered water is kept running into the 
basin all the time, and the level main­
tained wherever desired by an adj usta­
ble overflow. 

thoroughly oiled, so that �he coefficient 
of friction for stopping, though low, is 
fail'ly definite, and sudden jerks are 
avoided. The pressure in the hydraulic 
cylinders is  controlled by an accumu lator 
and a pump driven by electrici ty. Great 
care has been taken in connection with 
this part of the insta l lation that it may 
be al ways in working order, and any 
trouble or breakdo wn, except that of the 
pump itself, which runs all the time, wi l l  
simply result in  setting the pressure at a 
maximum. This max i m u lll is 600 pounds, 
but it  has been found by actual experi­
mel l t  that w ith 500 pounds pressure the 
calTiage is brought safely to rest when it 
enters the brakes at a speed of 20 knots. 
It is not expected in practice to repeat 
this often , since even for the high speed 
runs the elect.rical brake w i l l  be. used to 
red uce the speed of the carriage before 
the fl"iction brake is used. In addition 
to the friction brake there is what is 
cal led the elUel'gency brake, so that in 
case the friction brake fails for any rea­
son, the carriage would still be caught. 
This brake consisl s sim ply of a piston 
about 16 iuches in diameter working in a 
cylinder which is submerged i n  the water 
of the tank and connected by wire 

Fig. a.-Cross-section Showing Construction of Model Basin. 

The building and tank or basin proper 
were designed by the Bureau of Con­
struction and Repai l', as well as the ma­
chinery for making models. The elec­
trical installation was fitted by the Gen­
eral Electric Company,  many of the 
electrical details of design being a!so 
due to them. The carriage proper was 
built by the Wil l iam Sellers Company, 
the dynamometer apparatus partly by 
the Sellers Company and partly by 
Saegmuller, of Washington ,  who also 
b uilt the large eidograph. All of these 

cables to a hook which takes hold of the carri�e. 
The head of the cylinder has a round hole and the 
piston rod is tapered so that as the rod is drawn 
out by the motion of the carriage the hole is 
gradually closed, the whole being almost exactly 
upon the principle of the hydraulic gun recoil brake. 
An escape is.  provided for the watel' around the piston 
when it starts from rest to avoid sudden accelerations 
from the whole mass of water in the cylinder. 

The dynamometric apparatus is designed to avoid 
entirely the use of m u ltiplying levers or other devices 
involving the possi.b i l ity of friction,  and here again 
electricity is enlisted. The recording drum . is  fitted 
with apparatus for recording the time and distance. as 
usual. The resistance is measured directly by a spring, 
the arrangement being as indicated in Fig. 7. which is 
a view underneath the carriage. 'rhe forward end of 
the spring is att.ached to a bracket, which is screwed 
forward or back by an electric motor, and a rigid 
arm runs up from the 
bracket, with a penci l  re­
cord ing its position on the 
drU III. The record then is 
of the position of the for­
ward bracket. The after 
end of the spri n g  takes 
hold of a smal l cross-head 
to the other end of which 
agai n is attached a towing 
rod which takes hold of 
the model . This cross-head 
has a very sl i ght play be­
tween stops in the after 
fixed bracket, and when it 
touches ei thel' stop closes 
an electricaLcontact which 
again throws an electric 
clutch by means of which 
the motor, ru nning all  the 
time, scre ws forward or 
back the forward bracket.. 
thus i ncreasing or decreas­
ing the tension of the 
spring unti l the contact is 
opened again .  

There are many refine­
ments wh ich cannot be in­
dicated in this brief de-
scription ; for instance, the 
operator can throw either cl utch at will or set them 
to work automatical ly. In  practice, when a.bout to 
make a run,  the operatol' wOI'ks  the bracket forward 
to the i lllmedia.te vicinit.y of the posi tion which he 
knows it will assume d l1l' ing the run.  the approximate 
speed of which he knows. The carriage is. then started 
and after a u n i form speed has been obtai ned, which, 
for speeds up to 12  knots, is done with i n  50 feet, he 
throws in by a single motion of one handle the auto­
matic appliances which start the drum and record 
tillie, distance and resistance. In this way the resist­
aDce peD has to move but & small distance to reach 

of weighing llIachine w ith one vertical and one horizon­
tal arm. This is delicately balanced, and when the 
model has been connected up and is ready for towing, 
a cel·tain spring being in use, the vertical arlll, or 
rather a knife edge which bears upon the vertical arm, 
is connected to the llIodel. A known weight is then 
put into the scale pan attached to the horizontal arm. 
The automatic attachment in connection with the dy­
n amometel' spring is thrown into gear, and the weigh­
ing machine is screwed forward or backward until it is 
in perfect balance and the record pen recording the 
position of the spring is at rest. It is evident then that 
the pull  of the spring is exactly equal to the weight in 
the scale pan. 'rhere are a number of pens which can be 
shifted parallel to the recording pen and set in a 
definite position to record upon the drum. One of 
these pens is set to correspond to the position of the 
resistance pen, then another weight is put into the 
scale pan, a second pen set to record the resistance, and 

Fig. 9.-Model Measuring Machine. 
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so on. It is evident then that when the run is made 
t.hese fixed pens mark off upon the paper a scale for re­
sistance, avoiding all  com plications of corrections for 
temperature of spring or anything else. A complete 
double outfit of springs i s  already provided for measur­
i n g  resistance from 1 pound up to 500 pounds, and for 
special work additional specia l  springs will be obtained. 

I n  connection with the q uestion of temperature, it 
is impossible to avoid, a certain variation of the tem­
perature of the water, but as ample heating faci l ities 
are provided. as indicated in the pict,mes of the build­
ing, where the heater pipes are shown, it is Dot ex-

are upon the designs of the Bureau of 
Construction and Repair. The model-cutting ma­
chinery was built by Detrick & Harvery, of Bal ti­
more, Md., to the designs of the Bureau of Construc­
tion and Repair. 

The model basin staff is now at work upon experi­
ments to determine frictional coefficients of varnished 
surfaces and other constants needed in its use. Ex­
periments are being made as opportunity serves upon 
models of the naval vessels already b uilt and t.ried for 
the purpose of acculllulating data which will be con· 
stantly needed during the life of the tan k. As soon as 
preliminary l i nes of the new third-class cruisers author­
ized at the last session of Congress are completed . ex­
periments will  be made with them in the tank w i t h  a 
view to introdu<;ing any refinements or improvements 
found desirable. 

• 1 . ,  • 
A Tran8-Contlnental Automobile Trip. 

The first trans-continental aut.omobile trip will  be  
begll ll on  July  1 .  Mr. and 
M r�. John D. Davis wi l l  
start fmlll The New York 
Hel'ald building for the 
longest automobile run on 
record. Besides the length 
of the trip, it  will be a re­
markable test of American 
self-propelled veh icles over 
the worst of AllIerican 
roads. In Europe the long­
est run that has been llIade 
was 621 miles over the l 1Iost 
perfect of roads. The tri r� 
from the Atlantic to the 
Pacific wi l l  cover about 
3,700 llIiles. There are som e  
good stretches o f  road i n  
the East and sOllie fair 
roads in the middle West, 
but in the Rocky Mou n­
tains the coach routes wi l l  
be  most trying. The ve­
hicle is what is  known as 
a " continental t o  u r i  n g 
car. " It was built in Stam -
ford, Conn. ,  by the Na­
tional Motor Company spe­
cial ly  for the trip, the parts 
being made stronger than 

the same type of vehicle used for good roads. The 
motor is a gasol ine  one. The carriage has special lre:ITs 
which wi l l  enable it to cl imb mountains of qu ite a 
steep grade. 

The route will  be II p the H udson Val ley to Al ba n y ,  
then b y  way o f  Syracl1se, Rochester, Buffalo, Erie, 
Cleveland, Toledo, SOllth Bend, Chi�ago, DavenpOl't., 
Des Moines, Omaha, Den ver, Ogden, Sacramento, and 
San Francisco. If the 

'
veh icle reaches the latter city, 

the stop will be made at The San Francisco Call build­
i ng. Mr. Davis expects to reach Ban Francisco early 
iD August. 
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NAVAHO INDIAN GAIIBLERS. 

BY COSMOS M1NDELEII'P. 
Gambling games of one kind or another form a not 

inconsiderable part of the mental life of all savage 
people�, who find i n  the vagaries of chance, aided more 
or less by skil l ,  the occasional exaltation of mind which 
all men demand in one forlll or another. 

Much h as been written about games of chance, with 
especial reference to their origin, but this aspect of the 
case-the part which they play in the l ife of to-day­
has been general ly overlooked. lndians, negroes, Chi­
namen, have been hasti ly classed as inveterate gam­
blers, and such indeed from one point of view they 
are. But there is something more than this in the uni­
versal passion for play which characterizes all the lower 
races, w ithout being by any means confined to them. 

T he negro, whose whole soul seems absorbed in the 
formula " Come seben" or " Come eleben," in his favor­
ite game of craps, is yielding to the same impulse 
wh ich causes the Chinaman to expend a l l  his earnings 
in the never-ending but to h i m  always fasci nating 
m ysteries of . .  fan-tan," and wh ich justifies the Mexi­
can, in his own m i nd, for the loss of many hOIll's and a 
few, if not many, dollars in the allurements of monte 
on the sunny !'ide of his adobe shack. The fondness of 
many business llIen for a . .  quiet l ittle game " is an 
exh i bition of the sallie desire for mental excitement 
and change, different, perhaps, in  amon nt, but not in 
kind,  from that which holds a little band of Indians 
around a blan ket spread upon the ground for days at 
a time while the chances of the game are making one 
lUan rich and the others poor. 

FI'OIll this point  of view the gambling games of the 
Indians have a certain value aside from the pict!lr­
esqueness which is nearly always an accompan iment. 
All kinds of games are to be found among them, nati ve 
as well as imported, and while the Jatter are gradually 
supplanting the former on account of greater con­
venience, and perhaps bel'.ause of quicker action, the 
strictly aborigi nal games are by no means extinct. They 
can still be found in ful l  swing in many parts of the 
United States which are a little remote from the usual l y  
traveled li nes a n d  b u t  l ittle changed b y  contact with 
our o wn civ i l ization. 

There is l itt.le doubt that in their origi n many if not 
all  of these games were real religious ceremonies, de­
signed to foretell the future, but they also played the 
�ame part in ancient t imes that they do to·day in sup­
plying a mental stimulus. Some of the games have 
come down practically unchanged in form, although 
n o w  played u nder entirely d i fferent condi t ions from 
what they were OI·iginally. Among them perhaps the 
most stri king is the game of moccasin, which seems to 
be unquestionably the forerunner of the " little joker," 
which every year proves so effective at country fairs in  
luring dollars frolll the pockets of the u n wary. 'l'his 
game .was once widely distributed among the Indian 
tribes, and it h as been said that it is now extinct ; but 
it can be seen to-day in its aboriginal form in any of 
the outlying parts of the Navaho reservation in 
Arizona. 

The paraphernalia of the game are \'ery simple 
and always at hand, consisting merely of a knife 
or other hard su bf!tance-a pebble w i l l  do-and 
the moccasins of th e players. The gallle is usual l y  
played a t.  n ight, although sometimes it  extends 
over severa l days, and in its native setting h as a 
weirdnes;, and fascination which the modern fakir 
cannot c lai m . Five persons usually participate, 
fOU l' of them acti vely, while the fifth acts as mu­
sician,  but usually a m uch larger number watch 
t h e  progress of the game and perhaps place a bet 
occasionally. 

Picture a mde shelter of green boulrhs, roughly 
c ircu lar in form, placed in SOllie th icket, or under 
the overhanging branches of a large tree. In the 
center a blan ket is spread upon the ground, 
surrou nded by fifteen 01' t wenty Indians squatting 
about it. 01' leaning over, intent l y  watching the 
play. O ver al l  the fitful Irlow and play of light 
from a huge fire on one side. The effect is height­
ened by a weird song, which is a constant accom­
pani lllent of the game, and which rises and fal ls 
as the excitement grows and wanes, reaching, 
sometimes, such frenzied accents that the casual 
passer-by llI i ght easily mistake it for a war song. 

The players take their  places at the four corners 
of the blan ket, and are paired off b y  cou ples. 
Each player contributes one of his moccasins, and 
t h e  winner of the toss lays them on a blanket up­
side down, and about six inches apart, with the 
toes pointing for ward. Then w ith his left hand 
h e  lifts each moccasi n  i n  turn, and makes a pre­
tense of putting the knife u nder it, making many 
passes and using every precaution to deceive his  
opponents and the spectators. During all this 
time the mus ician keeps up a cont.in uous drum· 
ming, which he accompanies wit.h a song. In the 
son g the others all join, but the opponents of the 
p layers eagerly watch for some slip, whi<>h wil l  
give them a clew as to which moccasin the knife 
or " little joker " is concealed under. 

When the knife is hidden to the satisfaction of 

J c itntific  �mtrican. 
the player, he suddenly calls out .. Ho " in a loud voice, 
and the singin:;r drops to a low murm ur. One of his op­
ponents is provided with a short stick and he raises it 
threateningly over the mocca sins, first over one, then 
over another, while all conversation ceases and every 
eye is fixed intently upon him. The intel'est becomes 
more and more in tense as this by-play proceeds until 
finally the Illan wit,h the stick places one end of it  un­
der the 1ll0ccltSin he selects and turns it over. Should 
the knife be found under it he wins, and the former 
player relinquishes to hi m the moccasins and knife, to­
gether with the stakes. It is thereupon his pl'ivilege 
to hide the knife while his opponent must guess at its 

TYPE OF NAVAHO INDIAN. 

location. This reversal in position gi ves the native 
player a lII uch better chance to come out even on the 
play than the average fakir who works the game at 
<'ount.ry fai rs is disposed to allow his victim. 

The peculiar traits of th e  Indian character, especial ly  
h i s  pronounced i mprovidence, is m ilch i n  evi dence i n  
h i s  gambling, and it is not unusual for a m a n  t o  ride 
u p  with an elaborate outfit, horse, saddle and s i l ver 
brid le, a si lver belt worth $40 or more, strings of si lver 
beads and coral necklaces, sih'er butt.ons on his mocca­
sins and leggings, etc. , the whole r ig worth perhaps $200, 
and to leave a few hours later, bare· footed and carry­
ing his saddle on his  back, bereft of buttons, bracelets, 
and everything except his clothing. Through the ope­
ratIOns of the savage Jaw of hospitality, whereby no 
man can want for food if h is neigh bor has any, the 
evil effects of h igh play are so much diminished that 
nO man hesitates to indulge to any extent he may wish, 
and the same man lIlay be cleaned out a dozen times 
in as many months w ithout apparently learn in g wis­
dom fmm experience. 

A UIIUXABLE GEYSER IN SOUTlIED CALIFOR5IA. 

The introduction of American and Spanish or monte 
cards has given greater opportunities for play and has 
done much to develop it. The most persistent effOl'ts 
by lIlany different agents to break up the vractice have 
been entirely without effect, and the average Indian 
agent now simply ilrnores what he cannot control. It 
is not unusual to see smal l  gam bling parties in sheltered 
nooks and corners of the agency buildings, playing fOI' 
the goods and rations which have j ust been issued . 
The idea of obtai ning someth ing for nothing is quite 
as fascinating to the Indian as it is to sOllie white men, 
but among the former no od ium attaches to the gam­
bier, for all are gamblers. It is only on the hypothesis 
that play fills some pronounced want . . somt' great men­
tal need, that its universal distribution alllong the In­
dians can be explained . 

---------� .. �.� .. -------------
A REIIARKABLE GEYSER IN SOUTHERN 

CALIFORNIA. 

The people of Southern California have recently 
been favored with one of the most extraordinary ex­
hibitions of natural phenomenon on record, one which 
has e ven astonished beyond measurement all classes of 
a comm unity f'\miliar already with instances of what 
n ature can accomp l ish when it sets out to do some­
thing out of the eom mon. 

Southern C!\.l i fornians are so used to shocks of earth­
quakes, incipient volcanoes, or th reaten ing tidal waves, 
that it takes something extl'emely eruptive to d isturb 
their ordinary COlll posure, but the successful effort of a 
rural rancher in h is  search for water with which to 
irrigate his fields, parched with a long drought, has 
turned the gaze of the whole State toward the l i ttle 
town of 'Vhi ttiel', a hamlet located in the neigh bor­
hood of Los Angeles. 

Some weeks ago a farmer named Myers, l iving at 
Santa Fe Springs, began si nking an artesian wel l .  
Others in the neighborhood had successful ly  tapped It 
subterranean flow at depths of from 300 to 400 feet and 
Mr. Myers hoped for a successful issne to his enter­
p rise. By slo w stages the drills descended until a depth 
of 500 feet was attained. This was on Sunday, May 14. 
A d l'i l l  200 pounds in weilrht was employed, and the 
prospect of tapping a good flow of water was becom­
ing more ann 1II0re encouraging. A 10-inch pipe had 
been sunk some d istance and the usual preparations 
made for control l ing the flow when it  did make i ts eX­
pected appearance. 

The heavy dril l  was working with its usual monoto­
nOlls regu larity when, after one deep plunge. a loud I'oa l'­

ing sou nd was heard coming from the well, accompa· 
n ied by jets of muddy water and the outburst of heavy 
stones. Soon aftel·. the d r i l l  itself made its appearance, 
followed by a gl'and col u m n  of water which forced 
itself higher and h igher until  the top reached a n eleva· 
tion of 500 feet. The flow was accompanied by vast 
quantities of gas smel l ing of sulphur strongly and 
igniting when tire was applied, b urning w ith a strong' 
blue flame. Oil  i n  con s iderab le quantities was mixed 

with the flow. The stones were thrown to an 
equal height with the water, and t.he exhibition 
of tremendous force was appalling to the last de· 
gree. No geyser of the Ye l lowstone ever d i spla�'p<l 
such activity. The colu ll ln of mudd y watel' w a� 
like a great pil lar extend i ng almost to the clol1 < l� .  
and fal ling back to earth again in gracefu l fes · 
toons. The force exerted was equal to a tholisaull 
powerful engines. For two weeks th i s  phenollle­
non has been acti ve, though some dimin ution of 
the force exerted is beginning to be apparent. 
The flow of water is enormous, and the country 
being flat some d i fficulty is apprehended in its 
control . The phot ogl"aph was tal.en at the time 
when the column of watel' was ful l y  500 feet h igh. 

... ' . , . 
Tile C lI rrell t  SlI ppleanellt . 

The current SUPI'LEMEN'l', N o. 1227, has a large 
n u m ber of papers of u lJ usual i n terest. .. A Few 

. Spiders and Theil' Spi n n ing 'Vork," by Miss 
Mary 1. Cunningh am , is cuncludell .  This is one 
of the most remarkable natural history papers 
that it  has been our good fOl-tuue to pUbl ish .  and 
is profusely i l l ustrated. " Gems of Maine " is a 
paper by E. R. Chad bourn. . .  Sanitary Lessons 
of the 'Val' " is an abstract of a paper by Surgeon­
General G. M. Stern berg. " W hy Do the Dials of 
O u r  Ti mep ieces have Twelve Di visions ? " is an in­
teresting art.icle. . .  Color Photog'l"aphy," by R. 
W. Wood, is a valuable paper on the subject by a 
special ist. " Perfume Plants " is a paper by Dr. 
A. W. Mil ler. 

C O n l�nhj.  
< I l Iust.rated 'articles a r e  m arked w i t h  H. n  asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Ar;rlculto ral IDlpieDlenh. 

SEED-PLANTER.-SAlIUBL M. LITTEL, Pleasanton, 
Kans. The planter comprises a seed-plate having a 
nnmber of rows of seed-containing holes and a slide 
having a single hole therein. The slide is adjustable 
beneath the seed·plate so as to bring its hole In register 
with haleR In any one of the rows In the seed-plate, 
whereby the nnmber of seed dropped may be varied 
while the planter is in nse. The machine is of special 
service in fields having gronnd of varying riCbnesd, the 
more fertile portions being able to snpport a larger nnm­
ber of plants. 

HARROW-FRAME.-LoU1S G. HELlilBOLD, Bncyrus, 
Ohio. The harrow-frame is rigidly constructed and Is 
provided with a means whereby its snpporting·wheels 
may be quickly raised or lowp-red by the driver. The 
levers adapted to raise and lower the wheels are so 
located that they may be conveniently manipnlated, and 
that one wheel may be ralsed and the other wheel left in 
its traveling position when necessary. The machine, it 
is claimed is not only simple and durable, but will 
ellectDally pnlverize the earth over which it is passed. 

P O T A T O - D I G G I N G  ATTACHMENT FOR 
PLOWS.-OLIVER C. CAMPBELL, Coldwater, Mich. 
Thi� device is designed to be attached In place of the 
point to the moldboard of any plow. The attachment is 
so constructed that a series of spring tines or fingers, 
forming a portion of the detachable $hare or point, will 
receive the earth. potatoes and plants thrown np by the 
plow, sift the dirt from the potatoes, and distribute the 
potatoes and plants in separate rows upon the ground. 

Blcycle-,' ppllances. 

BICYCLE. - J. CARLYLE RAYMOND, Old Bridge, 
N. J. 'l'bis Improved bicycle is arranged to permit a 
rider to change the gearing from a high speed to a low 
speed, or vice-versa, by means of a novel arrangement of 
gear-wheels and pinions in combination with the drive­
wheel. The Inventor has also devised an ingenious elec­
trical attachment by means of which It is possi ble for 
the rider to operate the bell and brake, and by means of 
which danger signals can be displayed ill the rear to 
prevent collisions at night. 

E nr;lneerl ng-Improvements . .  

COMPOUND ENGINE.-WILLIE H. JOHNSON, Nav­
asota, Tex. In the use of compound expansion-engin� 
a dlfficnlty is p-xperienced by reason of the back pres.ure 
of the exbaust from the action of the primary cylinder 
on its piston. The present Invention seeks to avoid this 
difficulty, by cutting off the exhaust after it has passed 
into the secondary cylinder, and retain",/( it  in that cyl­
inder. SlmultaneonRly with this cutting all, an exhaust­
port is opened to release the exhaust from the piston of 
the primary cylinder, so that the exhaust will act expan­
sively In the secondary cylinder and will be freed from 
the back of the piston in the primary cylinder. 

Electrical A pparatu s. 

ELECTRIC MOTOR.- ALFRED HINMAN, Foreat City, 
Mo. The object of the inventor has been to 'arrange 
the armature with relation to the field so that tbe tend­
ency to draw the armature transversely to the armature­
shaft will be reduced to a millimum, thus· preventing 
binding or wearing between the shaft and Its bearing­
boxeR. 'fhe armature comprises a frame con�isting of 
two end sections attached to the armature shaft. These 
end sections are of non-magnetic metal and have out­
wardly-extending flanges to which the armature-magnets 
are attached . Each core of an armature-magnet consists 
of a number of iron plates arranged closely together and 
parallel, the middle ones being of the same width, the 
outer however beinll made progre�ively narrower from 
the i�ner to tbe oU-ter edge of the core. An Improved 
construction of gear for the armatnre-magnets Is pro­
vided and al80 an Improved construction of field-pole 
pieces. 

Mechanical Devices. 

II A N D PRINTING-PRESS. - WALTER E. VAN 
VALKENBURGH, Manhattan, New York city. The press 
has a carriage having sliding movement. Arranged for 
locking engagement with the carriage is a form which 
receives the type. A platen located above the car­
riage moves to and from the form, and is tension­
controlled in an npward direction. A hand-operated 
gear bas rack-and- pinion connection with the carriage 
and is connected with a cam which operates a compresH­
ing device for the platen. The simplicity of making 
desired changes 10 bills of fare and the like, without a 
knowledge of type-setting, and the accuracy and rapidity 
of operation should recommend thiM macbine to hotel­
proprietors. 

CASH·REGISTER -CHARLES J. F�UVEL and NOR · 
MAN COLLINS, London, ElIgland. The Improvements in 
this device relate first to key-opp.rated mechanisms, 
wherein the mechanism for recording sums of one de­
nomination of coin is actuated through the medium of a 
set of keys and of a barrel which always makes a com­
plete revolution for each sum of mnney registered, there 
being as many drums auc! sets of keys as there are de­
nominations of coins. The keys are so coupled that the 
simultaneous partial depression of two or more keys be· 
longing to dlfl'erent eets will be completed for all those 
keys by the continued pressure of the finger on only one 
key, and the whole sum will be recorded, notwithstand­
Ing that the pressure on one or more keys is relaxed 
before complete depression. 

DOUBLE MACHIN E-TOOL. - IGNAZ RoEDERER, 
Prague, Austria-Hungary. Tbis inventor has prodnced 
a double machine-tool arranged so that from a maln 
driving-shaft the two tools are moved independpntly of 
each other and so tbat the tool on one side of the ma­
chine is given a rotative movement while the tool on the 
other side is given a reciprocating motion. The tool· 
frames may be brought mto a vertical, borizontal or 
slanting position, ancl are 80 arranged tbat different tools 
may be affixed to them. The macbine 80 constructed 
is capable of performing all operations such as borine, 
turning, cutting, planine, shapln�, key-grooving, and 
the like. The same blank, when once secnred, may be 
variously treated. 

CARPET STRETCHER AND TACKER.--CHARLES 
P. KNAPP. Deposit, N. Y. This invention provides a 
device on which a hammer I.o! monnted whereby to drive 
a tack fed from a magazine or belt to a point just behind 
the head of the stretcher, and In a position to be en­
gaged by the driving devices. The action of the stretch­
ing-head is especially ellective, 8nd the tacks are 80 fed 
when the desired point is reached, that they will be In a 
direct line with a plunger adapted to be impelled against 
the tack by the hammer. The blows of the hammer may 
be repeated as often as necessary, without moving the 
device or allowing more than one tack to come in line 
with the driving-plunger. 

Railway-Contrivances. 

SWITCH.-PAUL O. E. BOUDREAUX, Theriot, La. 
This switch Is 80 constructed that the locomotive or car 
of a train engagea and operates the switch-throwing 
mechanism to switch the train automatically from the 
main track to a siding, and vice-versa. It has been the 
purpose of the inventor to construct the switch-tlirowlng 
mechanism 80 that it may be ellectually operated by the 
train under all circumstances, and that the possibility of 
accidentally derailing the tram by running on or oft an 
open switch may be avoided. 

RAIL. -DANIEL MINTHORN, Watertown. N. Y. The 
rail comprises a t:iangular casing having the up­
per end of its inclined sides bent ontwardly to form 
flanges, and a head formed at its under side with longi­
tudinal grooves for eugagement by tbe flanges. No flsh­
plates or like devices are necessary ; the several parts 
can be readily assembled without any special fastening 
devices ; and the casing securely fastened in position on' 
the ties by means of a spike. 
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position. The shaft, when released by the mechanism I drums loosely mounted on a shaft on the back of the 
slides and turns back to its former position by Its own I plate. Any of the drum� may. be rotated to dl�l� a 
gravi ty, to move the gate across the roadway and close it I new numeral or fraction ; and smce each drum lS IOde­
before the opening movement of the bridge. pendent of the others, any one oC the ftgures may be 

CIGAR-HOLDER.-BuGH II. COOTE, Bisbee, Arizona changed wlthont chanlting the others. 
Territory. ThIs holder is 80 constructed that the cigar I POCKET.-CHARLES DOUGLIS, Manhattan, New York 
need not have its- tip removed, the ciiar being held in ; city • .  This invention provides a made-np or complete 
connection with the holder through the medium of a garment-pocket so constrncted that it may be Introduced 
needle-point and cJamplng-arms projecting on ->pposite I into a garment through a single slit made in the outside 
sides of the needle-point. It is clalmed that this is the fabric and that the fabric may be completely concealed 
only holder through which a cigar can be smoked With_ \ and proteeted by a combined shield and flap. A binding 
out cutting off the tip. The holder has a strainer for for the edges at the pocket is provided, and also a bel­
filtering the smoke, and a cell for receiving the nicotine. lows cons?""ction which permits the side walls of the 

PAPER-HOLDER.-TBOMAS J. PATON. Limestone, pocket to he closely together when empty. 
N. Y. To provide a paper-holder especially designed for I TILE. - CHARLES C. ALEXANDER, Bayonne, N. J. 
securing a train-order back upon a snpport, or for fasten- OIazed tiles are liable to craze either before or after they 
ing sheets of paper to any depired object, is the purpose I are set in the embedding material. To overcome t?ls 
of tbis invention. The device collsists of a clamp adapted I defect the Inventor has glazed or enameled the entire 
to be attached to a suitahle &npport. The clamp com· . surface of the tile to render the body portion impervious 
prises a body-bar terminating in arms and provided with I to water and has embedded in the back of the tile broken 
an arch between its ends. Connected with a lockin�- nnglazed pieces. Tiles tbus made, not being porons, re­
l>ail pivoted In a bearing and with the arch of the clamp qnire no soaking in water, and the cement bedding will 
is a spring-yoke, The clamp is firmly held in locking set natnrally against the back without having its strength 
position by the bail and the spring-yoke. impaired. 

TALLYING APPARATUS.--CHARLI!S L. STURGES, HEATER.-CHARLES T. WISE, Sr., New Bridge, Ore. 
Escondido, Cal. The present invention provides a de- The heater devised by tbis inventor is designed to be 
vice In which the voter himself sees hi. votes counted, nsed as a hot air or water heater. The heatcr has a 
without, however, knowing the connt of votes that oth- casing in which a jacket is located eeparated from the 
ers bave ellected. The apparatus nsed consists of a box walls of the casing. A water-circulating tube is ex­
carrYing 288 tallyiug sections ; the voter'� ballot. not his tended into the casing through the jacket and Is formed 
hands Is the means of operating the mechanism. Into a vertical coil within the jacket. The tube is 
The duplicate sections are arranged so that a ballot extended from the vertical coil to the fro�t portion �f 
stretched from end to end of the box, will bring the the casing anc! ie there formed Into a honzontal cod. 
name of a candidate In juxtaposition with a pin adjusted From this hOl i.ontal coil the tube passes without the 
in the turret. If tbe ballot be perforated above the pin, casing and is bent into vertically-disposed loops extend-
the pin passes np through tbe hallot and permits the ing around the casing to form connected radiators. 

Miscellaneou s  I nventio ns. tally of 8 vote, as the box with its 2� sections rotates on PIPE-WRENCII.-RoBERT WILLIS, Manbattan, New its axle; but all the pins over which tbe baUot stretcbes York city. 'l'o provide a wrench designed for turning WIRE-TIGHTENER.-NIELS J. RASMUSSEN, Neola, will be held down to snppress a tally in instances where plated or bighly-pblished pipes without marring the Ka[s. The wire-tightener consists of a body comprising there is no perforation. finish is the purpose of this invention. The wrench a handle and a loop-head. A lever is pivoted in the body CUPBOARD . CATCH.-FRANK B. MALLORY, Flem- consists of a head havinjr side-bars, the front ends of and IS adapted to extend within the loop-head. A plunger 
ington, N. J. The catch comprises two parts. a bolt which are connected by a grip-bar. A strip of yielding is pivoted to the lever. The wire to be tightened is se-
and a strike-plate, including a keeper, eacb of which material is provided to engage aronnd the pipe and cured to the loop-head, and the lever operated to take up 
fJarts consists of a single piece. Both parts of tbe catch around the grip.bar. A wedee secures the yielding ma-the slack in the wire. 
are 80 constructed that wbile they may be brought to- terial to the rear portion of the head. BEER·COOLER.-HENRY REININGER, N'ew Orleans, gether into firm and comparatively noiseless engage- SUSPENDER-BUCKLE LOOP. _ HII_AN WEISS, LIl. The cooling liquid is received by inner pipes which ment, the wear npon the plate and kee;>er will be com- Manhattan, New York city. The suspender-buckle loop are surronnded by outer pipes adapted to conduct the paratively slight. comprises a loop adapted to be engaged by the suspender­beer to be cooled. Spaced heads located at the ends of 

ASTRONOMICAL SCALE. _ STEPHEN R. KIRBY, web, and a double U-shaped strap.holding loop formed the outer pipes form closed chambers communicating 
Manhattan New York city. In transforming units of of a single  bent wire and with arms of different lenl!.ths With the outer pipes. Bends or elbow. witbin the cbam-
time into u:Uts of longitude, it is necessary ordinarily to connected at their upper ends by bends which embrace bers connect the ends of adjacent inner pipes. It is 
perform much flgnrlng. which with this devicc is ren- and pivot npon one portion of the first-named loop. claimed Cor this device that it is simple in construction, 
dered nnnecessary. Moreover, in transforming astrono- Rollers are carried by the arms which snpport the effective in operation, is economical in the use of cooling 
mical time into civil time, it is often confusinfl: to deter- i straps. liquids, Is arranged to permit cleaning, and reduces the 
mine exactly the hour and day. The device used to 

I AWNING-FRAME. _ RoBERT B. WEAVER, Jersey loss of the liquid under treatment to a minimum. 
I cal obviate these difficulties comprises two oppos ng s es City, N. J. In this awning-frame the guide. rods usually DETACHABLE TIE-FRAME.-WILLIAJI J. SMITH, Indicating respectively the two nnlts in proper propor- I attached permanently to the window casinJ( are dis­Brooklyn, New York city. This tie.frame, designed to tion, a vernier-slide having a vernier for each scale, a pensed with, and by means of a peculiar construction facilitate the forming of the bow of a tie, consists of a scale having oppositely marked thereon the correspond- the frame is attached directly to the window· casing, plate having a large opening in its middle for tbe recep- ing hours of the astronomical and the civil day, and a enabling one to distend or fold the awning at will. The tion of a portion of the tie and the collar-button. The scale graphically representing the yearly equation of construction comprises a fixture having a horizontal plate has prongs projecting npwardly, which prevent time. . .  lug with a laterally-extended portion, a rod mounted to the movement of the frame. The device Is simple and BLACKING-BRUSH.-JonN J. I1ow £ ,  Wilmmgton, swing on the fixture at a point inward from the laterally_ can be very cheaply manofactured and readily arranged Del. The blacking-brush comprises a dauber super- extended portion, a tuhnlar awninl!.-bar mounted to In place while applying the necktie on the collar to pre- posed upon a polishing-brush. The handle of the slide on the rod, and a member carried on the bow and vent the shifting and disarrangement of the bow. dauber is made hollow to form 11 receptacle for storing adapted to engage with tbe laterally-extended portion of 

APPARATUS FOR MOLDING OR PRESSING liquid blacking. By openine; a valve the blacking is the lug of the Lture when the bow is in horizontal posi­BUNCHES OF CIGARS.-AsHER WOOLF, 21 Victoria allowed to flow over the boot ; by closing the valve the tion. Park Road, London, E. England. Tbe apparatus consists blacking is cut all. It Is evident �at the bla?klng: by 
H ARNESS. _ J. CARLYLE RAYMOND, Old Bridge, of a two-part mold having a swinging spring-bar ceo- means of this bru�h, can be convemently applied W1th- N. J. This imprOVed harness i. designed to be nsed on trolly pivoted to one part oC the mold and having Its out danger of 80IImg the hands. farm-teams and I. arranged to obviate all chafing and ends projected ooyond the mold. Presser-slides are TIMBER-FASTENING.-JOHN C. HOMAN, Ciucln- rubbing and to prevent the flexible pole or drag-chain mounted at the ends of the other part of the mold and nati, Ohio. The object of this Invention is to provide a from striking and injuring the horses. The harness in­have end portions capable of engw;ng respectively with fastening especially adapted to join sections of timber c1ndes a hame, comprising top and bottom cross-�ars the ends of the swinging bar. Each presser-slide has and to permit tbeir disconnection wltbout tearing out or arranged for pivotal connection at their middle portions a portion projected outwardly from the mold. In the fracturing any of the parts. The fastening has a plug with a supporting frame. Ellch cross-bar I. formed at mold-section a rock-shaft is monnted carrying the adapted to be secured to one section of the timber and its "nd� with eyes in which harne-rods are adjustably se­presser- slides. Cams on the rock·shaft coact with the formed with a transverse paseage and with a longitudi- cured. A strap-rod on each of the hame-rods extends outwardly-projecting portions of tbe presser-slides. nal )l88sage in its onter end leading to the transverse transvereely beyond both sides of tbe hame-rods. TYPE-WRITER.-RoBERT C. LITTLE, Pittsburg, Pa. paseage. A wedge can be pass� through t�e transverse 
ME ANS FOR CHECKING AND REGISTERING The present invention provides an improvement in type- passage to engage the other section of the timber. 

. ACCOUNTS. _ WALTER N. SIMPSON, ChIcago, III. writers having the · type-levers disposed in the arc or VEHICLE-FRAME . - T�OJlAS I1lLL, Jersey. City, This Invention provides a checking system for hotels segment of a cylinder, the Impression-point being at the N. J. This frame for dumpmg wagons has �ntinuous and restaurants whereby the separate and collective ac­axis of the cylinder. With this con.tructlon as it now hollow side-bars provided at their Inner sides With open- connts of employes may be readily determined and any exists, the type-keys are spread over a large snrface, illgs for the reception of the ends of the cross-bars. To dishonesty detected. The system comprises a casbier's radiating a. they do from the axis of the cylinder. The the side-bars, draw-bars are pivoted at thei. forward sheet, an improved anJ distiuctive checker'S sheet, and present Inventton provides an arrangement for such ma- ends, the rear ends being connected with the rear axle. wluters' slip, all numbered consecutively with corre­chines by which the keys may be locate.d close together, The draw. bars are arranged so as to �ake them adapta- spouding numbers, the bar and cigar department reql1l­occupying the same relative positions as in the Reming- ble to tbe carrying of leaf springa m1dway of th.eir en?s. sition slips beine; used In conjunction with the walters' ton machine_ The springs may be engaged at thell areh port10n wlt.h slips and as an adjunct thereto. 'l'be result is a complete GRATE.-WILBERT BLACK, New Orleans, La. The the draw-bars and secnred by means of clJps, wbde the1r combination whereby registering, cbecking, and auditlng purpose of this invention is to provide a fireplace grate upper ends are In contact with the side-bars, so as to accounts is considerably simpliJIed. in which the draft may be more effectually controlled yield readily to the pressure of t.he load. 
than in grates as hitherto constructed, which purpose 

ATTACHMENT FOR STRINGED INSTRUMENTS. the inventor accomplishes by arranging above the grate 
-FRANK GRAue, Jersey City, N. J. 'I'his invention pro- Designs. a peculiarly-constructed damper acting with the blower- vldes an attachment for stringed mnslcal ill�truments, SKATE.- ANTON FOLLSTAD, Elcho, Wis. The espe-shield to regulate eilectually the draft in the flue Ilnd such as Rultars, banjos, al)d mandolins, which attach- cial purpose of the invention is to furnish a snow.skate thus contrul the combustion of the coal in the grate. ment permits the performer, by pressing a single key, to or street and coasting-skate. The skate-body is inwardly WHEEL-RIM.-EDGAR M. BIRDSALL, Bullalo, N. Y. hold a nnmber of stringa to the proper frets on the II curved at its middle in opposite sides ; the runner or The wheel-rim Is formed of two strips, one of which has finger-board and to pick the strings in order to 80und a blade presents a broad surface in cross-section, extends two longltudlnally-extending undereut grooves between chord. The range of the attachment comprises fifteen in advance of the body, and hus the upper edge of its winch is a longitudinal tongue, the other �trip beinl!. different chords, and therefore nearly all the chords used I forwardly-extended portion curved inwardly, its edge­provided with two longitudinal tongnes located one on in the performance of ordinary music. Some of the plate conforming with the edge curvature of the blade each side of a longitudinal groove, the tongues and chords, owing to tbe complicated fingering of the flnger- and overlapping the upper front. edge oC the body. grooves of the second strip being respectively adapted bOard, would be difficult to play If the attachment were I SLEEVE-BL ANK .-RoBERT PHILLIPS, New Albany, to engage with the grooves and tongoes of the first strip not nsed. Ind. The blank is formed with oppositely. sloped edges, in such a manner as to form a dovetail �nnection. DEVICE FOR ATTACHING METAL · SEALS TO a point, and a notcb. 

ACETYLEN E-LAMP. -MARlUS DREYFUS, 109 East WOOD. ETC .-ALBERT H. FRANKEL, Manbattan, New 
FABRIC. - ISRAEL FISHER, Manh!lttan, New York 75th Street, New York city. The carbid is contained in Y?rk dty. It Is customary to secure a metal seal

. 
con-

city. The leaning feature of the design consists of a a cylindrical holder surrounded by a jacket. Within the taming a trade-mark over the bnng of a barrel . . The pre-
number of mounted officcrs and foot-soldiers in mareh­holder projects a perforated tube containing a wick, the sent Invention provides a slmJlI� and comparat1vely mex-
ing order, with standard bearers in the van Carrying entrance of the water to the bottom of the tube being con· pensive device by means of wb�ch sharp teeth or prongs 
American and Cuban Jlags. The standard bearers are trolled by a plug valve. The water IS absorbed by the formed on a seal may be dnven Into the wood of a 
followed by a commanding officcr repreeentina: Getleral wick by capillary attraction and �radually distributed to barrel without bend

.
ing. The device consis.ts of a �rlvlng 

Maximo Gomez. the carbid. Devices are provided to stop the generation portion carrying at 1 ts lower end a metal nng havmg an 
of gas when It is 80 desired. The lamp possesses the exte1l8ion and flange, which rinl( strongly reinforces the BUSTLE. - MARY E.  WE�HERELL, �ost?n, M�ss. 
merit of havinst no small tubes or valves to become lower end of the driving portion ; to prevent the split- The leadlng featnreF of the des1gn consist 10 slde strips 
obstructed or clogged. ting of the end a metal collar is used, held in place by which converge at the top of thp. bnstle and diverge at 

coil sprin� and gnide pins. the bottom and are lon�tudinally cnrved from the GATE FOR DRAWBRIDGES.-JoBN P. COWING, "'-
A b I k I to f me connects the bottom Cleveland, Ohio. Tbe gate is carried by a shaft mounted STOCK-QUOTA'fION INDICATOR.-RuDOI.F EIN- I 

cente�. - n. arc e( • e e n ra 
to slide and to turn. Mechanism operates in conjunction BIGLER, Manhattan, New York city. In offices where and slde stnps. 

t stock l'S sold, the quotations are nsually written with NOTE.-CopiL"8 of any of these patents Wlil be fum-with the opening and clOSing of tbe bridge to Impar an 
h PI state upward sliding motion to the shaft after the closing chalk npon a blackboard. Tbe Inventor of this device ished by Munn & Co. for ten cents �ac ' . ease 

. movement of the bridge is completed, to cause the shaCt dispenses with the use of chalk by emplo)ing a plate the name of the patentee, tItle of the mvention, and date 
to turn Iil its bearing and move the gate into · an open . having an openinK to expose numerals on a series of of this paper. 
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The charge f<>r insertion WI1<Ur tMs head .. One Dollar a 
line for tach insert'ion. ; about eiaht words to a Une. 
.Advertisements must be received at publication ojfice 
as early as Thursday 1ltorni1I4 to appear in the follow­
i1l4 1Veek'S .. sue. 

Order White Metal & Brass Pattern Letters & Figures 
of H. W. Knight & Son. Seneca Falls. N. Y. Drawer 1115. 

Marine Iron Works. Chicago. Catalogue free.. 
. .  U. S," Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works. Cblcago. 
Yankee Notions. Waterhury Button Co .. Waterb·y. Ct. 

Machinery desl�ned and constructed. Gear cutting. 
Tbe Garvin Macbine Co .• Spring and Varick Sts .. N. Y. 

Young man wantf' position to assist in Electrical Re­
search Work and Invention. Rogers, Box 186. Schenec­
tady. N. Y. 

The celebrated U Hornsby-Akroyd " Patent Sa.fety O i l  
R:n�ine is built by the De La Ver�ne Refrhrerating Ma­
cbine Company. Foct of East 138th Street. New York. 

The best book for electrICians and beginners in elec­
tricity is • .  Experimental Science." by Geo. M. Hopkins. 
By maii . ... Munn & Co .. publisbers. 361 Broadway. N. Y. pr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &; Co . •  361 Broadway. 
New York. ltYee on application. 

HINTS TO CORRESPONDENTS. 

Name. and Addre." must accompanv all letter. 
or no attention will be paid tbereto. 'l'tUs is for om 
information and not for puhlication. Reference" to former articles or answers should 
give aate of paper and I'age or number of question. 

Inqll irie8 not answereo ill reasonable time sbould 
be repeated : correspondents will bear in mind that 
80me answers require not a little research, and, 
though we endeavor to reply to all either by lette) 
or in this department. cach must take his turn. 
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house. manllfacturin� or carrying the same. 
Special \V ritten I nform a t i o n  on matters of 

personal ratber than general interest cannot be 
expected witbout remuneration. 

Selent i li e  A merican Supplement. referred 
to may be had at the oftlce. PMee 10 cents eacb. 

Book. referred to promptly supplied on receipt of 
price. 

Ill lneral .. sent tor examination shonld be distinctly 
marked or labeled. 

(7684) E. R. writes : I have noticed re­
cently in tbe SCIENTIFIC AMERICAN and other papers, 
different articles and letters on clocks. and two especially 
on new plans to i l Inminate tower clock dials. I would 
like to say that I experimented somewbat in this line 
In 1879 and .ince at various times. I used but three 
lights to each dial. a red one on tbe end of the minute 
hand. a green one on the hour hand, and a whIte 
or frosted one on . the center post. There is no effort 
or intention whatever to i l l uminate tbe dial. as the 
time is readily ascertained by the position of tbe mov­
ing red and green IIgbts in relation to tbe stationary 
wbite one. just as a blind man tells the time by feel­
ing the hands and center post of a watch. I used a 
five foot dial, making a great number of changes at ran­
dom in tbe position of tbe ligbts, and both myself and 
my assistants could readily tell the time witbout diftl­
culty at a distance of 2.400 feet. Tbe ordinary ground 
gla.s Illuminated dill in general use will  not do balf as 
well. although often twice this diameter. They are also 
expensive both in first cost and in tbe amount of ligbt 
required. By rig!(ing the lamps out on light extension 
pieces attached to the ends of the hands the effect is had 
of apparently much longer hands and larger dials, thus 
increasing tbe distance at wbich it may be seen. I took 
no patent Ollt on tbis, bllt give it to tbe world for what 
it is worth. Electric lamps are of course used. tbe va­
rious connections being easily made by means of wings 
and brusbes. All the public needs to learn and remem­
ber is, red minutes, green hours. and whIte centers. A, 
Red and green are tbe nautical colors for signals, and 
perhaps were chos�n for this reasoll ; but a yellow light 
is hrighter than a green one. and seen in close contrast 
with a white li!:ht can he readily distinguished from the 
white l ight. With this modification, the plan of our 
correspondent seems a very practicable as well as an 
economical olle for enahl ing one to read the poSition of 
thc hands of a distant clock in the ni�ht. 

(7685) A. F. T. asks : DoE'S paint aifE'cr 
the elllciency of lightning rods when applied to rod ? A.  
No, not in the slightest degree. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JUNE 27, 1899, 
A N D  E A C H B E A R  I N a T H A T D A T E. 
[See note at end of list about copies of these patents. I 
Acid concentrating appllrE\tu�. O. Guttmann . . . . . .  627.749 
Addinl{ machine. C. C. Clifford . . . . . . . . . . . . . . . . . . . . . .  ti27.571 
Air brake emergency recorder, Symons & 'Yildin fi2i,661 
Alarm. See Rurg!nl" H.larm. 
Animal coupliull: C. Schmahl . . . . . . . . . . . . . . . . . . . . . . .  6'27.709 
Annealing' pot fi l ling apparatu�. C. H. Shutfer . . . . fi27.944 
Annunciator. electric. H. C. 'l'bom�on . . . . . . . . . . . . .  627.fiOli 
Apparel appurtenance. W. J. \Vorden . . . . . . . . . . . . .  627.94H 
Architrave, arcb. and lentel. E. M. Hackett . . .  62i.84f1 
AU/ler. expandinJZ . .... . B. Spry . . . . . . . . . . . . . . . . . .  ' . . . .  b'27 .f)'19 
Balinl< press. J. W. & J. �. Click . . . . . . . . . . . . . . . . . . . . .  b'2i.R04 
Baling press. E. R. Mead . . . . . . . . . . . . . . . .  , . . .  _ . . . . . . .  627.fi21 
Baling press. E. C. Sooy. . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  b'27.812 
Barrel pitcbinj{ machine. \V. J •. Miller . . . . . . . . . . . . .  627.71)1 
Battery. See Stors/iCe battery. 
Battery. V. Halski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.1;41 
BearinliC, antlfriction. G. Vidlund . . . . . . . . . . . . . . . . . . . b'2i.5.Jl 
Bed lounge. C. H. Mullen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2i.7;J7 
Belt. drivinl<. G. B. Rowbotham . . . . . . . . . . . . . . . . . . . .  62i.810 
Belt or motor switch shifter. automattc. A. W. 

Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.003 
Belt sbiftinl< device. G. �'. Evans . . . . . . . . . . . . . . . . . .  627.4nI 
Belt. waist. C. Messick. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  627.864 
lIicycle attachment. S. S. Howartb . . . . . . . . . . . . . . . .  627,693 

I c itutific �mtrinut. 
Bicycle brake. J. F. A. Farfl\n . . . . . . . . . . . . . . . . . . . . . .  627.912 
Bicycie brake. C. KnaHl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.004 
Bicycie drivinl< gear. H. F. Sheldon . . . . . . . . . . . . . . . .  627.811 
Bicycle driVing mechanism. A. f4'. A. Roxendorff. ti21.881 
Bicycle gear. M. 1\ Bordell . . . . . . . . . . . . . . . . . . . . . . . . . .  ti21.81n 
Bicycle rack. R. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.7i>1 
Bicycle suddie carria"e. C. E. Vail . . . . . . . . . . . . . . . . . .  627.548 
Bicycie seat or band Ie bar .prlnll po.t. w. N . 

Amory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.676 
Bicycle support. R. E. Cheesman . . . . . . . . . . . . . . . . . . .  627.i44 
Binder. temporary. E. W. Cornell . . . . . . . . . . . . . . . . . .  b'2i.484 
m�g:rni':,��:'t"tot?·l'c��·t���'iioliii,i. : : : : : : : :  Ziil�1 
Biast furnace. M. M. Suppes . . . . . . . . . . . . . . . . . . . . . . . . b'2i.ii4ii 
Blotter. F. C. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.4i9 
Bluwer. �. H. Littell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.858 
Blower. steam and air. E. Fales . . . . . . . . . . . . . . . . . . . .  627.125 
Board. See Pressing board. 
Boiler. E. N. Janson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.754 
Boiler. J.  M. Sailer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.763 
Boiler steam jet. E. Fales .. . . . . . . . . . . . . . . . . . . . . . . . . .  b'27.72f 
Book. manifoldinliC sales. E. J. Carter . . . . . . . . . . . . . .  627.481 
B.oot or shoe clamping device, N. B. Denison . . . . .  b'27.516 
Bosb piate. Gustafson & Gaines . . . . . . . . . . . . . . . . . . . .  627.9'l4 
Bottle cleaning a

�
paratus. B. Fischer et al . . . . . . . .  b'27.612 
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Bouquet border. J. u: Grigor . . . . . . . . . . . . . . . . . . . . . . . .  627.m 
Bowling alley. G. W. WeDlpie . . . . . . . . . . . . . . . . . . . . . . .  627.712 
Box. See Uomino box. Meter box. Paper box. 

Puz1.le box. 
Brake. See Bicycle brake. Wagoll brake. 
Brake block. automatic. H. N. Wood . . . . . .  627.947. 627.948 
Brake sboe. vebicle. H. C. Swan . . . . . . . . . . . . . . . . . . . . 627.005 
��l���: �·:.·I����:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �i+:� 
Buckle. belt. �'. H. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . .  627,7U1 
BurlZlar aiarm. safe. A. P. Prichard . . . . . . . . . . . . . . . .  b'27.o27 
Burner. See Gas burner. 
Hutton, S. Kaufrnlann .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.506 
Button. detachabie. J. R. �'arrell . . . . . . . . . . . . . . . . . . .  b'27.5i8 
Buttonbole ·cutter. C. A. Sbultz . . . . . . . . . . . . . . . . . . . . .  b'27.628 
Cake turner. W. J. Scbuitz . . . . . . . . . . . . . . . . . . . . . . . . . . ti2i.o;l6 
Calculating machine. G. Zeidler . . . . . . . . . . . . . . . . . . .  627.7�1 
Camera support. H. W. VOS8 . . . . . . . . . . . . . . . . . . . . . . . .  627.b'29 
Can. See Oil can. 
Can opener. A. H .  Herron. . . . . . . . . . . . .  . .  . . . . . . . . . .  627.752 
Car annunciator. Burger & Williams . . . . . . . . . . . . . . .  b'27,OO2 
Car couplinl<. S. Bandel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62i.714 
Car coupling. W. A. Oler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.761 
Car door. grain. A. N. &; F. P. Hopkin .. . . . . . . . . . . . .  627.852 
Car fender. V. T. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'2'.iJ84 
Car fender. C. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.713 
Car platform. railway. Coller & Naery .. . . . . . . . . . . . .  627.905 
Carpet, cleaner, if'. H. Good . . . . . . . . . . . . . . . . . . . . . . . . .  621.500 
Carrial<e couplinl<. D. J. Marston . . . . . . . . . . . . . . . . . . .  b'27.6OO 
Case. See Egg case. 
Cas
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Cattle guard. R. V .  Wallace . . . . . . . . . . . . . . . . . . . . . . . . .  b'2i.552 
Cattle guard gate. G. BerlZstrom . . . . . . . . . . . . . . . . . . . . 627.470 
Ceilinll. watertight. ventilating, J. J.  Coady.; . . . . . .  b'21.719 
Cell. dry. M. E. �'uld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'2i.917 
Cement, manufacture of. J. Steiger . . . . . . . . . . . . . . .  6'l1.884 
CentrifuJ{al machine driving means, W. F. Braun 627.665 
(,bain. G. G. Howe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 627.b'94 
Chain link. detachable or open. R. F. Bartel. . . . . .  627.892 
Cbam maklnl< macbine. H. B. Morris . . . . . . . . . . . . . .  627.870 
Chair. See Bluckinl< cbair. 
Cbair or stool iron. �'. L. Morgan . . . . . . . . . . . . . . . . . . .  627.516 
Cbart. I<eneaiogical. R. H. Chapman . . . . . . . . . . . . . . .  b'27.718 
Cbeck hook. F. F. Conner .. . . . . . . . . . . . . . . . . . . . . . . . . . .  627.818 
Cheese cutter. F. H. Reeve . . . . . . . . . . . . . . . . . . . . . . . . .  627.708 
Cbimney toP. W. Faulsticb . . . . . . . . . . . . . . . . . . . . . . . .  627.775 
8�::;�: �r������.rtir.�:����: : : : : : : : : : : : : : : : : : : : : : :  m:� 
Cbuck. latbe. H. Au.tm . . . . . . . . . . . . . .  , . . . . .  , . . . . . . . .  627.815 
Cburn. W. H. Cox . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.805 
Churn and ice cream freezer. convertible, J. 

Everbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.492 
Cigar vender. coin operated. L. J. McGhie . . . . . . . .  627.702 
Ciamp. See Pipe clamp. 
Clasp. H. G. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.i42 
Cleaner. See Carpet cleaner. Fork. cleaner. 
Clip or fastener. A. G. Bowen . . . . . . . . . . . . . . . . . . . . . .  627.959 
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den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,';'79 

Clothes line pulley. F. Wright . . . . . . . . . . . . . . . . . . . . . . 627.663 
Clutcb. �" R. Goolman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.613 
Clutch, J.  Price . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  621,876 
Clulcb. friction. N. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.627 
Cock. seif closing. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . .  6'2i.671 
Colfee pot. W. M. Viser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.885 
Coin freed apparatus. electric. J. H. F. Krull . . . . . .  627.736 
Coke oven and operating same, (I" W. C. Schnie· 

wind.. . . . . . . . . . . . . . . . . . .  . .. . . . . . . . .  . .  . .  . .  . .  . .  . . .  . . .  627,595 
Collar sbapinl< machme. W. J. A.her . . . . . . . . . . . . . .  b'27.889 
Column. sectional wood, F. C. Brooks . . . . . . . . . . . . . .  627.681 
g��!:::r��"a��ri:b�H�� :a�r�g�
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ratus for. T. �'airiey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.774 

Convertible seat. A. Huttlnl<er .. . . . . . . . . . . . . . . . . . . . .  627.504 
Conveyer. chain. T. A. Coleman . . . . . . . . . . . . . . . . . . . . 627',482 
Coolinl< and freezing apparatus. 8. D. Smltb . . . . . .  b'2i.&i2 
Copying apparatus • •  1. G. Beckton . . . . . . . . . . . . . . . . . .  627.636 
Corn husking and fodder sbredding machme. F'. 

M. 'l'eeguarden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.547 
Cotton press. roller. C. L. Be.sonette . . . . . . . . . . . . . .  627.7.a 
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coupling. 
Crane. W. I. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.890 
Crank fastening, L. Seymour . . . . . . . . . . . . . . . . . . . . . . . .  627,001 
Cultivator. J. A. B11z . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  627.637 
Cultivator. B. C. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.541 
CUrtain fixture. window. Bagley & FeUx . . . . . . . . . .  627.891 
Curtain pole. G. A. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.942 
Cutter. See Buttonhole cutter. Cheese cutter. 

Tube cutter. 
Cycle crank sbaft and bearin2, M. J4. Wtlco:x: . . . . . .  627,9&6 
Cycle driving and steering mechanism. W. E. 

Brock . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  627.680 
Delivery device. COin controlled coupon. M. J .  

Gilsdorf . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  627.496 
Dental .pittoon. F. Huribut . . . . . . . . . . . . . . . . . . . . . . . . .  627.617 
Die. See Drawing die. 
Uil<ger. See Potato di�ger. 
Domestic beater. W. H. Hubbard. of Jas. N . . . . . .  627.753 
Domino box and marker. combination, Pfeiffer 

& Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.875 
Door cbeck. C. O. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.717 
Door cbeck. liquid. A. A. PRI<e .. . . . . . . . . . . . . . . . . . . . .  627.828 
Door plates or signs. apparatus for manufactur· 

in�. �'. R. Stalford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.542 
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Drawing dte. F'. L. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,557 
Drawing die mecbanism .  F. L. White . . . . . . . . . . . . . .  627.558 
Dred�e or shovei, steam. G. E. Turner . . . . . . . . . . . . .  627.662 
Dredginl< apparatus. A. K. Stone . . . . . . . . . . . . . . . . . . .  62/.660 
Dril l . . See Urain drill. 
Drili. J •. Durkee . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  627,847 
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Dye and making same. green trisazo. Bontger & 
J,a!<utt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.6i9 

Dye and making same. yellow wooi. J. Herbabny 6'27.600 
Dye. blue. R. Bobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.896 
Ea

s:l\!?�:�ff.�f!�����.��?��.
i
���.� .  ���.������ 621.792 

El<I< case. foldinlZ. D. A. Demore.t .. . . . . . . . . . . . . . . . .  627.745 
l4i lectric circuit closing device. F'. WiJke . . . . .  _ . . . . .  627.8.'37 ElectrIc conductor joint. H. W. Neild . . . . . . . . . . . . .  627.759 
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Eck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.488 
Electric Awitch. automatic, .J. L. CreveJing . . . . . . . .  627.H86 
�;iectric traction motor. �'. W. E. Zander . . . . . . . . . .  627,565 
Eiectrical conductor conduit. C. H. Sewall . . . . . . . .  627.784 
EJectrtca) connecting cord, C. H. MclCvoy . . . . . . . . .  621,519 
1£lectrode. C. C. Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 .57a 
�;lliptic 'pring. Morrill &; Wells . . . . . . . . . . . . . . . . . . . .  62i.&'9 
Embroiderhl/r! machine. hemstitch. J. Gutmann . .  62i.748 
Embroidery rin". I. Q. Gurnee . . . . . . . . . . . . . . . . . . . . . .  "'27.821 
Engine. See Gas en�ine. Rotary engine. Steam 

enlline. 
Enl<ine or motor. W. S. Colwel l .  . . . . . . . . . . . . . . . . . . . .  627.572 
Envelop machine. W. 8. MetcH.lfe . . . . . . . . . . . . . . . . . .  627.586 
Envelop opener. G. F. McKeever . . . . . . . . . . . . . . . . . . .  b'27.758 
ExcelSior cutting machines. slitting knIfe for. 

W. J. D. Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.765 
Exchan.2e table and computing macbine. B. E. 

Boyett. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.iI5 
Fabric. See Knit fabric. 
iI'astening device. H. K. Leonard . . . . . . . . . . . . . . _ . . . .  627.808 
l4�aucet attachment for casks. barrels. etc., F. C. 

Burgholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.716 
Feed wuter re�ulator, J. Nutting . . . . . . . . . . . . . . . . . . . 6Z1,100 
}<'ence clips. device for forming wire, D. Fra.nk· 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.914 
�'ence strands. tool for joining. D. F'rankford . . . . .  627.915 
Fence. wire. C. H. Doty . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  627.909 
fI"'ences. machine for weaving cross wires in wire, 

H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.800 
Fender. See Car fender. 
�'iJms or webs intermittinltly, mechanism for 

movinJ<. A. & L. Cbronik . . . . . .  , . . . . . . . . . . . . . . . . .  627.952 
Filter. S. Gudeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'27.729 
Filter. W. K. Saunder.. . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  627.594 
Filter. O. &; O. B. Zwietu.ch . . . . . . . . . . . . . . . . . . . . . . . . .  627.875 
Fire engines. feed water heater for steam. T. M. 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.SSO 
F'ire nozzie. C. W. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.72fl 
Fishinl< reei. C. H. Wisner . . . . . . . . . . . . . . . . . . . . . . . . . .  627.767 

ORDINARY RATES. 
Inside PaKe, each insertion. - '13 cents Il line Back PaKe. each insertion, - - $1.00 a line 
pr-F<>r some classes of Advert"ements. Special and 

Bi<}her rates are required. 
Tb" above are cbarges per agate line-about ell<bt 
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morning to appear in the tullowinll week's issue. 

FOR CATALOG UES-­
A-Wood-working Machinery. 
B-Lathes. etc. 

SDECA FALLS MFG. COMPAl"-'. 
6 9 5  Water St .• Seneca Fal ls .  N. Y. 

.PCWER & FOOT I SHAPER S , P L ANERS DRillS 
I.. AT H E S. �t.f�LNlprl��P ��Tl,!LIJ�ul�g�� 
5 t BASTIAN LATHE C O  120 CULVERT 5T C INC INNAT I . O .  

Economy Drilling Compound � Superior to 0 1 1  or other lubricants. 
.. Keeps Tools Cool and Sharp. Produces 

Smooth Work and �'ine Finish. I. Clean and 
Doe. Not Rust or Gum. Adopted by U. S. 
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Sc. a lb. FreIght prepaid. Sent on approval. 
THE WH ITE & BAG LEY COMPANY, 

. W O R C E ST E R , M ASS. , U . S. A .  

The Forbes Patent Die d 

S!!��c� }��llt���n� t!.���r 

". .  
.
.. ' . 

by one man with ease. 
. IF' Send for Cata/Q{lue. 

C U R T IS &. C U RT I S , NO. 56 Hand ��ch��e 
6 Garden St •• Bridgeport,  Conn.  Ranlle � to 6 Inch 

LAT H E S  
FOR 

C U N S M ITHS.  TOOL 
M AKERS .  E X PERI­
M ENTAL A N D  R EPAI R  
WORK. ETC. 

Send for IUus. Catolng. _.�I��!���!�� W. F. & I n a .  Barnes Co.  
1999 Ruby Street. 

ROCKFORD. ILL. 

WO O DWO R K I N g  M AC H I N E RY.� 
For Planinl< Mills. Carpenters. 
Builders. Furniture. Chair. Vehicle. 
Wheel and Spoke Makers. etc. 

IY" C<>rrespondence Solicited. 
Illustrated 3l2-pRl<e Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 
3 2 7  to 3 4 7  West Front  Street. 

C I NC I N NAT I .  O H IO. 

A R M STRO N g's P I P E  T H R EAD I N g  
-AND-

CUTTI NG·OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam Fit­

ter.' Tools. Hinged Pipe Vi.es. 
Pipe Cutters. Stocks and Dies 
"",(versally acknowledged to be 
THE BEST. fJ'"Sendf<>rcataloo. 

T H E  A R M S T R O N G  M F G .  CO.  BridKeport. Conn. 
Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for MI11.tJe���:���:e.
M��nJor

S�:: 
or for 

The Coburn Trol ley Track Mfg .  COo,  
• • •  H O L Y O KE, IlIASS • • •  

THE OBER LATHES a For Turning Axe. Adze. Pick. 
Sledge, Hatchet, Hammer, Au­
ger. J<'ile. Knife aud Chisel Han-

. .  . 

dJes,Wbtftletrees, Y?kes. Spokes, 
Porcb Spindles. StaIr Baluster., 

_ �_"� Table and Chair Leg. and otber :,;. _ ". '0=. =.0-----::::; irregular work. :�C.;:> ,:- Patented. IF' Send for Circular A .  

The Ober Lathe Co., ChaKrin Falls, 0., U. S. A. 

Pipe Thread ing Mach ines 
of HIghest Merit. 

COMBI NATION BENCH 
and PI PE VISES. 

Catalogue containing Inter­
esting information free. 

Bignal l  & Keeler Mfg . Co . ,  
Box S . .  Edwardsvil le.  III. 

If You Want the Best Lathe and Drill 
CHOCKS 

WES�C�TT'S """lI�\!!I!!!'l'!! 
S t r o n o e s t  

GriP. Great­
est Capacity 
and DwraI>U;. 

ttu, Cheap and Accurate. 

r.-:'����a=�� P":il8h?W�:' S�h·orUG!;.!: 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 18113. 

Flail pole. E. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.831 
J<'lue thimble. cbimney. D. W. Shelley . . . . . . . . . . . . .  627.874 
Flusb tank. W. Mackinto.h . . . . . . . . . . . . . . . . . . . . . . . . .  6'.17.778 
�'ly screen. A. S. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.588 
Foot warmer. C. H. W bitaker . . . . . . . . . . . . . . . . . . . . . .  627.bM 
�'ork cleaner. tab ie, P. Meyer . . . . . . . . . . . . . . . . . . . . . . .  627.622 
l1'ricttoll couplinil. R. Bottcher . . . . . . . . . . . . . . . . . . . . . 627,797 
fI'urnace. See Hlast furnace. Hot air furnace. 
It'urnace charlting apparatus. G. Lentz . . . . . . . . . . . . .  627.826 
l4'urnace draught economizer. J. B. Bouston . . . . . .  627.853 
Furnace for beating ingots or billet •• V. E. Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  627.721 
Furnaces. dey ice for introdUCing air into steam 

boiler. H. Harlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.688 
Furrow openers. press wheel attachment for. f4'-

R. Pack bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 .520 
Game device. S. J. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.4i2 
Game apparatus, acetylene. GOldbacher & Bour· 

nonville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.499 
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627.680 to 627.632 
Gas dl�tributing apparatus. automatic pressure 

reguiator for. Lecomte &; Loeser . . . . . . . . . . . . . . .  627.619 
Gas engine. H. A. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.857 
Ga. l<enerator. acetylene. C. W. Beck . . . . . .  627.795. 627.796 
Gas generator, acetylene, Goldbacber& BourDon. 

ville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.498 
Gas l<enerator. acetylene. K. G. Gu.taf.on . . . . . . . .  627.747 
Gas igniter. automatic. J . Perl . . . . . . . . . . . . . . . . . . . . . .  ti21.6M 
Ga. liquefying apparatus. J. E. Jobn.on. Jr . . . . . . .  627.1196 
Gas macbine. acetylene. J.  'I'. & T. C. Hay . . . . . . . .  627,926 
Gas pressure regulating and distributing appa· 

ratus. Lecomte & Loeser . . . . . . . . . . . . . . . . . . . . . . . .  e27.618 
g::. r:e'i���
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Gate. See Cattle JZ'uard J[ate. 
Generator. See Gas generator. Steam genera-

tor. 
Gin •• prism plate. G. Fugman . . . . . . . . . . . . . . . . . . . . . . .  627.848 
Globe. 'I'. E. Droban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627;487 
Glove. S. L. Luther (reissue) . . . . . . . . . . . . . . . . . . . . . . .  11.753 
Glue spreadin� machine. W. C. Bosenbury . . . . . . . .  627.007 
Governor. motor enliCtne. H. E. 'Menler . . . . . . . . . . . .  627.700 
Governor. rotary engine. G. C. Pyle . . . . . . . . . . . . . . . .  627.782 
Grain drill. J. Rodenberl<er . . . . . . . . . . . . . . . . . . . . . . . . .  627.SSO 
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nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62i.863 
Gun magazine. J. P. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.824 
Gun, spring air, M. It'. Stanley . . . . . . . . . . . . . . . . . . . . . .  627.76& 
Guns, breech mechanism for quick firing, F. F. 

�·letcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  627.913 
Handle. See Mop handle. 
Handle bar. pneumatic cushion. A. J .  Davi . . . . . . .  627.574 
Hanger. See Suit hanger. 
Harrow tooth beam. W. C. Chamber1"ln . . . . . . . . . .  627.841 
Harve!olter and binder beading attachment. T. J. 

McBride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.872 
Harvesting machine. T. J. McBride . . . . . . . . . . . . . . . .  b'27.8i1 
Hat fastener. H. 8. Hrace .. . . . . . . . . . . . . . . . . . . . . . . . . .  627.921 
Hearse. A. C. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.907 
Heat or cold indicator. E. B. Peter.en . . . . . . . . . . . . .  627,524 Heater. See Domestic heater. 
Heei attaching macbme. E. Wood"ard . . . . . . . . . . . .  627.i41 
Hinge. C. Haferkorn . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . 627.7:l0 
�����

n��a6�!��r&o�. 
C. Behr . . . . . . . . . . . . . . . . . . . . 627.769 

Hook and eye. F. P. Ayer .. . . . . . . . . . . . . . . . . . . . . . . . . . .  627.469 
Horsesboe. soft tread. J. C. Hll<llins . . . . . . . . . . . . . .  627.691 
Horse.hoe. soft tread. C. & F. W. Mears . . . . . . . . . .  627.615 
Hose coupling. H. ZImmerman . . . . . . . . . . . . . . . . . . . . .  627.664 
Hot air furnace. L. S. Pfout .. . . . . . . . . . . . . . . . . . . . . . .  627.525 
Hydraulic motor. �'. J. Hagen . . . . . . . . . . . . . . . . . . . . . .  627.925 
Index. telephone. H. L. Allen . . . . . . . . . . . . . . . . . . . . . .  627.{65 
Indicator. See Heat or cold Indicator. Speed 

indicator. 
Inhaier. E. Rowland .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.928 
Injector. ointment. R. K. Smither . . . . . . . . . . . . . . . . . .  627.658 
Invalid support. G. L. Walden . . . . . . . . . . . . . . . . . . . . . .  627.663 
Iron. reUning. G. F. Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.855 
1rril<ator. W. A. Dunton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.846 
Jar cover. preserve. A. Le

ifi
and . . . . . . . . . . . . . . . . . . . . 627.100 
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KinetoscopiC apparatus, film actuating mechan· 
ism for. J. A. Prestwicb .. . . . . . . . . . . . . . . . . . . . . . . . .  627.526 

Kitchen utensil . B. F. Earl . . . . . . . . . . . . . . . . . . . . . . . . . .  627.806 
Knit fabric. J.  Waterfield .. . . . . . . . . . . . . . . . . . . . . . . . . . .  627.945 
Knittinl< macbine, J. WaterOeld . . . . . . . . . . . . . . . . . . . .  627.786 
Knob. �'. W. Chesson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.802 
Knob and bell. combination door. B. F. Flower ... 627.956 
Label. J. B. GOuld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.920 
Ladder. collapsible. M. Barth . . . . . . . . . . . . . . . . . . . . . . .  627.610 
Ladder. fireman's, E., P. Becker . . . . . . . . . . . . . . . . . . . .  627.S!m 
t:�g·a't�:���e�I�.
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Lamp extinguisher, M. Goetze . . . . . . . . . . . . . . . . . . . . . .  627,66i 
Lamp I<lobe holding device. electric arc. T. E. 

Droban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.{86 
I.amp hood. bIcycle. E. A. PaulL . . . . . . . . . . . . . . . . . .  627.704 
La

'W';nrz
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o
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Lamp. portable electric. A. &; W. F. Do .... . . . . . . . .  627.955 
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Latch, gate, J.  B. Miesse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.587 
Lead. apparatus for treating white. G. Bi.chof . . .  627.�15 
Leaf turner. J. E. Wlze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'27.806 
Leather and making same. patent. W. D. Field . . .  627.49:1 
Liquor contained in bottles. means for identify· . 

inl< brands of. H. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.773 
J.ocomotlve cab seat. J. P. Nlcbolls . . . . . . . . . . . . . . . . . 627.940 
I.oom Oiling supplying mechanIsm. A. W. Clem' 

ent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1l2i.80a 
Lubricator. E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2i,fi2:l 
Lubricator, G. N. McMillan . . . . . . . . . . . . . . . . . . . . . . . . . . 62i , 1 2.& 
Mail ma.rking machine, Barber & �ackJey . . . . . . . .  ��7.1,�i 
Match safe and cigar cutter. combmed, H. Smith �.'il J 
Measuring instrument. electrical, Davis & Con· 't.: 
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tban . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.625 
Mechanical movement. O. Weise . . . . . . . . . . . . . . . . . . B2i.5a4 
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627.546 
V. E.t111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.911 

Mitt. catcher·s. J. F. Draper . . . . . . . . . . . . . . . . . . . . . . . . . 627.687 
Mould. �'. A. Duncall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.666 
���l�l�� :gg:�:t�:: ���Ca��.
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Monocycle. L. Schutte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.500 
Mop handle. E. Dobbins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.746 
Mortises in ends of bam booM or other round rods, 

apparatus for forminll curved, Eo Frampton . .  627,916 
Motor. See Electric traction motor. Hydraulic 

Motor. Wave motor. 
Motor controller, Bowen & Knox . . . . . . . . . . . . . . . . . . .  627.471 
Mower attachment. W. Gaterman . . . . . . . . . . . . . . . . . . B27.�1 
Music leaf turner. J. D. Weaver . . . . . . . . . . . . . . • . . . . .  627,553 
MUMical inl!!trument, C. E. Brown . . . . . . . . . . . . . . . . . . . 627'.56'9 
Necktie fastener. H. ZiejZler . . . . . . . . . . . . . . . . . . . . . . . .  627.566 
Nest. hen'A. L. N. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . .. 627,652 
Nozzle, H. H. Gorter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.777 
Nut lock. Brookman &; Blackmar . . . . . . . . . . . . . . . . . . .  627.568 
Nut lock. T. W. Crozier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.953 
Nut lock. W. Lonl<. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.938 
Oil and condensed steam separator, A. Andrew

8
. 621.00 

Oil call, R. PatterAon. . . . .  . . . . .  . . . . .  . .  . . . . . . . . .  . 627',522 
OintmentR. manufacture of. 'r. G. F. Hesketh . . . .  621,642 
Organs, primary valve for automatic, J. H. Chase 627.570 
Paddie wheel featherin" blade. 'I'. H. A. Lukatl •. 621.660 
Paint. packa�e contaimng gold. J. W. Hasburg . . .  627.580 
Paper box. T. MOl'�an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.868 
Paper cutters. clamp coupling device for auto· 

matico C. Seyboid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.599 
Paper trimminll mnchine. C. Seybold . . . . . . • 621.698, 627,6fXt 
Passenger rel<ister. O. C. Aispaul<b . . . . . . . . . . . . . . . . . b'27.839 
Peavy. C. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 627.528 
�::!�t!·��:�p:�e�: *
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Penholder. jI'ischbach & Henss . . . . . . . . . . . . . . . . . . . . .. 627,776 
Piano attachment. W. J. Nicke.on . . . . . . . . . . . . . . . .  627.739 
Pinno pupiJ's band support. H. Kuerschner . . . . . .  627.646 
Pipe clamp. S. Sbanaban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.537 
Pipe joint. D. McDonaid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.6i3 
Piston, J. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,707 
Planter and fertilizer distributer, combined, C. 

H. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.560 
Planter and plant setting machine, seed, J:c .... R .  

Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 627.8'f3 
Planter. check row corn. T. R. Godbey . . . . . . . . . . . .  627.4117 
PlaMterinll composition and making same. G. A .  

Escb . .  . . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  62i.Y10 
Platen pres. l<ripper. A. W. Knox . . . . . . . .  , . . . . . . . .  b'27.8.'>6 
Piow. G. A. Mar.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.b'20 
Plow attacbment. W. Nolen . . . . . . . . . . . . . . . . . . . . . . . . .  627.80\1 
Plow. reversible. C. W. Reed . . . . . . . . . . . . . . . .  627.8i8. b'27.8'i!J 
Plow seedin" attacbment. C. H. Whitney . . . . . . . . .  6'27.559 
Plow stock or standard. \\'. T. Armstrong . . . . . . . . . 627.888 
Postal box sl>mal. F, C. Bates . . . . . . . . . . . . . . . . . . . . . . . .  627.631) 
Pot. See Colfee pot. 
Potato di�l<er. W . . 1. Dawson . . . . . . . . . . . . . . . . . . . . . ... b'27.485 
Potato di.l<er. H. 1. Schenck . . . . . . . . . . . . . . . . . . . . . . .  627.534 
Poult.ry cuiture. device for use In. S. Glthen •. . . . .  627.918 
Power transmittinll mechanism. J. H. Auble. 

627.{67. 627.468 
Press. See BaHng pre�s. Cotton press. 
Pressing board, fleam. G H. Lockard . . . . . . . . . . . . . .  621.648 
Printing a.ttachment for rol l paper holders. F. 

Ko.tian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.li83 
Printing machine. G. E. Pancoast . . . . . . . . . . . . . . . . . . 6'27.592 

(Continued on � 30) 
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" American-H u n n l n gs "  
T E L E P H O N E S .  

1'ransmlttel'!l, MlU<Ileto Bell8 and Tele­
phone Switchboards. Over �OO, OOO of our telephones in allccetsful operation. 
�r�I�� �t�e

an
l!,';�bY o�eYI'n�:"';!'��·th�� 

slnille line or metallic circuit and number of 
telephones to be used on one line. pr-Send 
'<lr catalogue "S. A . "  

A M E R I CAN E L E C T R I C  T E L E P H O N E  CO . •  
1 7 3  South Canal S t . ,  Ch icago,  I I I .  

Buy Telephones 
THAT ARE GOOD··NOT " CHEAP T H I NGS ." 

The dUference in cost is little-. We fluarSDtep. 
our apparatus and guarantee our eustomers 
against 1088 by. patent suits. OUI' guaran-tee and Instruments are both Irood. 

WESTERN TELEPHONE CONSTRUCTION CO.  
260·264  South  C l i nton St . .  Ch icag o . 

Large8t Manufacturers of Telephones 
exclusivelll in the United States. 

THE MIDGET DY NAMO O R  MOTOR 
Welght � pounds. WIII II!<ht 

our 6 c. p. lamp. ring bells, ex­
plode powder. Output 10 watts. 
As a motor will develop 1-32 h .  p. 
Wound for voltages 4 or 6 ... dp,· 
sired. Other voltages up to 110 
to order. t .... Send 2-cent stamp 
for illustrated catalogue. 
E L B R I D G E  ELECTRICAL 

MAN U FACT U R I N G  C O M PANY, 
E l b ridge,  N .  Y . ,  U .  S .  A.  

T H E  E U R E K A  C L I P  
The most useful article ever In vented 

���,!�;cft�r.�S:tu������1t�S:���8��!:;: &nee C.ompanies and business men gen· 
erally. Kook marker and paper clip. 
Does not mutilate the paper. Can be 
�.�

e
t�e���t�1�li �got�!r.�i:' !':!�Ptn2�8 

and notion dealers. or by mall on receipt 
��f���e�

a
g'PI'b':��o�{3':l�Jr

e
�a?oj::-Pin (:0., 'lox 121, Bloomfi eld, i\ .  Yo 

ROCK DRILLS 
AIR COMPRESSORS 

S I M PLEST. MOST E F F I C I E N T  and DURABLE. (RAND D R I LL CO.) 
Send /or Catalogue. 1 00 Broadway. New Y o r k .  

SIMPLIFY LABOR AND SAVE TIME.  
You can d o  both and have the satlsfac· 

tlon of better and more accurate work If you are supplied with the 
Van Norman " D u p lex " M i l l i n g  Machine. 
which cut. at al l  angles. There Is hardly 
�:d��[t�O ::1'. v����ln°:' 

cnf'\,�
b
:g:�b�: 

feature of the cutter head insures a much 
';;t

l
g:� �.:'c'i.�g:s�Ob��

h
�� �S�:'a\�8IfnW;�� 

position from vertical to horizontal. 
pr- Oirculars Free. 

WALTHAM WATCH TOOL CO .. Springfi e l d ,  Mass, U.S.A 

€otry COOl for €otry list 
A complete list of all the Tools made 
���I �� a.:;,� e:;��r��g,°rITu:��!��:r ��i 
be found In the 1898 edition of MONT­GOMERY & CO.'S 

TOOL CATA LOC U E .  
It contaln8 510 closely printed p&Iles with Index. Book Is pocket size. � x 
!�t�����v:�

h s".:'.:'t,"t��� :fff::ll
a
�� 

receipt of 25 cents by 
MONTGOMERY & CO. 

10� Fnlton Street, New York. 

N O W  R E A D Y ,  

LIQUID AIR 
ANIl 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANE. 

365 pages. Svo. (',ontainina many i/./ustratio1ls, 
"With pnrt7·ait8 of Faradall. Pictet, CaiUetet, 

Dewar and Tri.pler. Bound in Buckram. 

PRICE $ 2 . 5 0 .  

T
N oITerln!< this book to the public. the publl8hers feel 

that. as it is Ute on/.l1 w<lrk em the subject. they are 
bel ping In forwarding the higher scientific education of 
the people. The world at large is now Interested in natu­
ral SCience, and since its earliest developments notbing. 
wltb the possible exception of Electricity. bas excited 
such widespread attention as Liquid Air. 

Tbl8 book contains the full theory of the subject. It 
gives the entire history of the liquefaction of !<ases. 
from the earliest times to the present, and also con­
tains a description of all tbe experiments that have 
excited the wonder of audiences all over the country. 
It shows how liquid air, like water, Is carried hundreds 
of miles and is handled In open buckets ; also the For­
mation of frost on bulbs-Filtering liquid alr-Dewar'8 
bulbs-Liquid air In water-TIn made brittle as glass­
India rubber made brittle-Descending cloud of vapor 
-A tumbler made of frozen whisky-Alcohol Icicle­
Mercury frozen -Frozen mercury hammer-Liquid air 
as ammunition-Liqmd air as basts of an explo8\ve­
Burning electric light carbon m liquid air-Burning 
steel pen In liquid air-Carbon dioxide solidified-At­
mospheric air liqneHed-Mllilnetism of 0XYllen. 

It tel ls wbat may be expectp.d from liquid air in the 
near future. It !<Ives the history and biography of 
tbe subject from earliest times. 

This Is not only a work of scientific interest and au­
thority, but is intended for the jleneral reader, being 
written in a popular style !'.nd win be easily understood 
by everyone. IT Send /0" full Table oj Oontents. 

M U N N  " CO • •  P U BLISHEItS.  
361 BROADWAY ,  N E�¥ YORK. 
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ectile. H. 4; T. Andrews . . . . . . . . . . . . . . . . . . . . . . . .  627.929 Pro eetlle. explosive. �'. Bur!<er . . . . . . . . . . . . . . . . . . . .  627.611  Propeller. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6"27.562 
��ire�J::ufn�e�!a���:�.iJ�.dl:�:'r:���I.�� : : : : : :

.
: �:� Pulverizi ll� machine. G. }I'risbee . . . . . . . . . . . . . . . . . . . . 627.579 Pump regulator. sleum. J. C. Dean . . . . . . . . . . . . . . . . . 627,771 Pumping oil wells. power mechanism for, C .  E. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;. 62j·,604. Puzzle box. H. 1'. Killil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0"27.507 Rack. See Bicycle ruck. Stock or poultry rack. Railway contact box. eJectric, W. M. Brown . . . . . .  627.476 Railway. electric. W. M. Browll . . . . . . . . . . . . . 627'.475, 627,477 Railway frog. P. G. Stormer . . . . . . . . . . . . . . . . . . . . . . . . . b"27.1>'3 Railway siJ!uaHng apparatus. W. B. Quelch . . . . . . .  b'27.655 Rallway tie, J .  Mulvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,827 Railway track structure. P. G. Stormer . . . . . . . . . . . .  627.544 Railway velJ icles. electrohydraulic brake for, C. 

Rai�U;:;'ebicie8·.·itiotor ·cor:J;e·cting· bOX' for' e'le'c: 627.772 
tric. S. Hendrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627'.502 Hasp cutting machine. W. N .  }tumely . . . . . . . . . . . . .  627,532 Recorder. See Air brake emergency recorder. 1'ime recorder. Heel. 8ee "'ishing reel. Wire reel. Hefrl!<erator. A. M. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 627.651 Refrillerat.or. G. A. lIlyers . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.518 Register. See Passenger register. Ribbon frayinll machine. L. E. Kln!< . . . . . . . . . . . . . . .  £27.508 a Hing'. See EmbrOidering ring. Roasting kiln. J. Zellwe!<er . . . . . . . . . . . . . . . . . . . . . . . . . .  627,009 Hock drill valve. T. Officer . . . . . . . . . . . . . . . . . . . . . . . . . .  627,703 H.olI safety device. Kuhlewind & Eisengart . . . . . . .  62i',00b Holls. automatic release device for, C. Kuhle wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 627,936 Rol ler. See Sbade roller. 

Roller. R. J. C. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.!l68 Roller and pulverizer. combined, A. Brouk . . . . . . . .  C2'1,.7. Roller mills, etc., exhnust apparatus for, A. G.  Mather . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 627.514 Rotary engine. M. A. Green . . . . . . . . . . . . . . . . . . . . . . . . . 627,9"n 
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627.832 

RUJ�y��z:���gG: ·F. · ii eiioii:::::::: ::::::: :::::::::::. �:� Sand !<uard. C. C. Lower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.649 
SMh fastener. G. A. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"27.943 

Elgin Watches, 
by their superior construction . insuring 
endurance and accurate time·te l l ing under al l  
conditions of temperature, position and rai lway 
service, are recognized universal ly  as 

The World's Standard , 
They come in various sizes, for men, women and youth, encased to suit 
every taste. A n  Elgin watch always has the word "Elgin" engraved on 
the works. Ful ly  

Saw. hand. E. J. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b"27.615 Sawmill carriage. N .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . b"27.f>3<J ELGIN NATIONAL f. len' free to all  wbo write for fl. 

���:e·I�
usf���y Jsc�::��lsWiildOW ·screen: · · · · · ·  

. .. 627.951 
Screen or riddle. J. A. Fullate . . . . . . . . . . . . . . . . . . . . ... 627.640 Screening apparatus, D. E. Phtliips . . . . . . . . . . . . . . . . 627.706 
Screw machine, G. K. Randles . . . . . . . . . . . . . . . . . . . . . .  b'27,529 Seat. See Convertible seat. 
Seeding machmes. agitator for fertil izer feed for. Buchwalter & Oates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'i.478 Separator. See Oil and condensed steam separa-tor. 
Separator. H. I,. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &"27.575 Shade fixture. adjustable window. � . . P. Casey . . . .  l"27.801 Shade roller. E. 1". Hartshorn . . . . . . . . . . . . . . . . . . . . . . . &"2;.73.1 1 0'" West l�th St Chlcaao Shaft support and thtll coupltng. combined. W. B h D D "  

• 
E. Murbarger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.9::l9 iO lAne : asa, 
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Sifter. ash. C. �'. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"27.768 N BLACK Slft10Il chute. ash. P .  J. Hynes . . . . . . . . . . . . . . . . . . . . .. 627.735 0 SMOKE Sl�naJ. See Postal box signal .  
Silo. G. D. Harder . . . . . . . . . . " . . .  ; . . . . . . . . . . . . . . . . . . . . .  627.7il"l at Exbaust Pipe. Perfect Com-Smoke consuming deVICe. E. � ales . . . . . . . . . . . . . . . . .  627,726 bustlon Hlghe.t Smok�stack lowering or raiSing device. J .  D. Eftlciency, Greatest Dalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,84. E�onomy Sod. ballast. and ditch line marker. J . Vance . . . . . .  627.5/;0 Old MI I S
OI�.V�.I1r�I�:!�e��� . . ��.pI.���� .��.����.t.��.' .����: 6'J7.840 found80nlY �:r s 

Speed Indicator. W. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.589 Olds Ga80llne Speed indicator. electrical. A. Raps . . . . . . . . . . . . . . .. 627,5."13 Ena\nell. Spil/ot or valve. J .  �'. Boyer . . . . . . . . . . . . . . . . . . . . • . . . . .  627.473 New catalogue Spike. H. II. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.819 lU8t out Spindle adjustln!< machine. J .  Kilburn . . . . . . . . . . . . 627.582 Old G I I E ·1 W ks B 418 L sl Mlch Spinnln!< frame, ring. Leonard & Reynolds . . . . . . . •  627.898 • aso ne. ng ne or  , ox • an ng, • 
Spinning machine. Eo K. Baker . . . . . . . . . . . . . . . . . . . . . b"27,634 SprayIng machine. W. O. & �'. E. Quest . . . . . . . . . . . .  627.871 " WOLV E R I N E "  

F�����;g�u�::' 
Gas. and Gasoline di­rect from tbe tank. 1 to W H. P . •  actual. 
The Sprlnafield 

THE IMPROVED 
M A R I N E  E N g i N E  

We are the oldest builders and 
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less space and weighs less for Its 
power tban any eD!<lne 
made. Can be used wher-

ever power i� required. Either stationary or ma­
rine. No fire, no heat, no 
smoke. No licensed engin­eer required. Sendf<lr cat. 

G rand Rapids, M ich.,  U . S .A. 

Gall Enalne Co, 
21 W. Washington St. Sprlnafield, O. 

Spr1OIl. See F.lIIptic spring. 
Sprocket wheels to crank shafts, meH.ns for at-tachln!<. B. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,597 GAS & GASOLINE ENGINES A $6 P R I N T  I N C 

�:; SEND 
P R E S S  

Stalk pithing machme. G. R. Sherwood . . . � . . . . . . . 627.882 !ltamp. hand. B. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.734 Stawr�:!�n��� . .  ���
l
��.':. �.���.I.��: .��.��I�.� •. . � . . �:. 627,500 Stamping machine. envelop. Nielsen '" Madsen . 627.591 Steam en�ine. W. HUliljlins . . . . . . . . . . . . . . . . . . . . . . . . . ti27.8,5.4, Steam Ilenerator. K. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,521 Steam generator feeder. W. KOuzllezull' . . . . . . . . . . .  6'27,510 

Steaming apparatus. steam. J. P. Monton . . . . . . . . . 627,585 Steriliztng or pasteurizing wines. et.c. , process of Rnd apparatus for. O. Streube\ . . . . . . . . . . . . . . . . . .  627.140 Still and condenser. water, J. F. Cbase . . . . . . . . . . . . . 627.904, 
Stock or poultry rack. folding. J. Schicht\

' 
. . . . . . . .  627.535 

Stogie or cigar rolling machine, J .  C. Briggs . . . . . . 627.798 
Stopper. See Bottle stopper. 
Storage battery. W. P Freeman . . . . . . . . . . . . . . . . . . .  0"27.494 
Store service apparatus. G:Statb . . . . . . . . . . . . . . . . . . .  627.603 
Stove. H. P. Cope . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.770 
Stove. gas cooking. W. J. Schmitz . . . . . . . . . . . . . . . . . .  627.710 

���:���"e���:.
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Street Indlcatin!< device, �'. C. Roth bailer . . . . . . . . . . 627,941 
Suit hanger. W. N. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  627.867 
Support, adjustable. F. J,. Morgan . . . . . . . . . . . . . . . . .  627.bl1 
Switch. See Electric switch. 
Switch and means for operating same. T. A .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.883 
Tank. See Flush tank. 

STATI O NARY AND MAR I N E. 
The " Wolverine " Is the only revers­
Ible marine !<RS engine on the market. 
It Is the lI!<htest engine for Its power. Requires no licensed engineer. Ab­
solutely safe. Manufactured by 

W O LVER I N E  M OTOR WORKS, 
; .  12 H u ron St.,  G rand Rapids, Mich . 

cards. rOll labels 
etc. 

¥d ' IS �
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B EST B I CYC L E  B RA K E� 
18 composed of a friction disk secured to the hub of rear wheel. a clutch on the disk and a 
c:utch on the rear sprocket wheel. Both clutch�8 have Inclined snrfaces upon which ball8 
roll. Wben the bike cbaln Is pulled forward. the ba1l8 also move forward and ride up their 
Incline. Back pressure to pedal8 produces rever8e motion. Free booklet of particulars. 
�

a
r:e°u

lY Trebert Automatic Coaster and B rake Co.  SY\�f�SE, 

�:reg���hl�s���dei·:·j: "ii: iiu;;;;eit".·.·::.·.·:.·:::.·:.: : m:� Oueen Transl'ts and Levels DUNLO P G�!t�!!O:k-Tel
�

raPhY apparatus employed In wireless. G .  
DETACHABLE dealer or of WI 

Telep't'"g;;'�.
l
c: �;: Diinde;.daie: : : . : · : · : : : : : : : : : : : : : : : : m:m High G rade I nstruments with the Latest I m p rovements. THE TeIW�?e�� J����.

I
.t. �.��.�����hI.��. ���.�r����: .:: .�: 6"27.813 1 160 page En- 240 page Math- TIRES AMERICAN Telephone exchan!<e swttch apparatus and clr. I f:!fa?����� I THE QUEEN I rg':���

a
� 

Tel���
t
�n�·t�n!���l�,:8 ·atid· · ;.;;ceiver8: 8anitary 627.814 , application. plication. are .uppl led by D U N LOP 

guard for. Doolittle 4; Everlt . . . . . . . . . . . . . . . . . . . . &"27.820 E N G I N EERS' AN D .  D RAFTSM E N ' S  S U PPLIES. 1 00 leading bicycle TIRE CO. , Telephone writing desk. D. H. Moore . . . . . . . . . . . . . . 627.866 QUEEN & CO Optical and Sclentlftc manufactu rer, o n  Bel levi l le ,  N .  J .  Tellurlan. S. Kristian . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  627.tl1I1 ., Instrument Work8, R 0 tfi 
����; a: �: ��C!��.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : :  m:m 5 9 Fifth Ave., New York. 1 0 1 0 Chestnut St.,  Ph l la. t

_h_el_r_m_
a
_c_h_

l
_ne_,_. __ T_

h
_
e
_

e
_p_

a
_l
r
_

u 
__ 

t
_
·

_
C
_h_

1
_ca_9_o_,_I_

II
_
. 

Tie. See Railway tie. 
�i��
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�!�o�er�'«l���maii'''·: A: aj.iiilib.: : : : : : : : : : :  m:�� The Perfection of P ipe Thread ing 

Tire and rim for wbeels. elastic. W. }I'. Williams . t.i2i.sas 
Tire cover. pneumatic. Hansen & Lindgreen . . . . . . 627.731 
Tire covering. '1\ E. Comty . . . . . . . . . . . . . . . . . . . . . . . . . .  627.483 
'l'ire. elastiC vehicle. 'I'. " . Kinney . . . . . . . . . . . . . . . . .. 627.823 
Tire for vehicle wheels. rubber. A. W. Grant . . . . . •  627.501 
'l'lre. nneumatic. C. A. Hill . . . . . . . . . . . . . . . . . . . . . . . . . .  627.616 
Tire. pneumatic. F. H. MinJZa.y . . . . . . . . . . . . . . . . . . . . .. 627.865 Tire. pneumatic, Veazie & Patterson . . . . . . .  ' . . . • . . . .  627.7&' 
Tire. rubber. W. Langmuir . . . . . . . . . . . . . . . . . . . . . . . . 627.6"72 
'rire. rubber vehicle. C. l:£. Walters . . . . . . . . . . . . . . . . . 627,607 
Tire. vehicle cushion. A. l�ehmann, Sr . . . . . . . . . . . .  � 6'2'.",511 
Tooth. artificial, L. F. Dunn . . . . . . . . . . . . . . . . . . . . . . . . 627.720 
'I'oy savings bank. J. E. Ferland . . . . . . . . . . . . . . . . . . .  627.727 
Transit, foldlnll mine. J. A. Bir.field . . . . . . . . . . . . . . • 627.638 Tricycle for Invalids. J. C. Eames . . . . . . . . . . . . . . . . . . . 627.6.'19 
'l'rolley, continuous contact. C. B. Lebcher . . . . . . . _ 627.927 
'rrolley system. overhead. F. Frischmutb . . . . . . . . 627,495 
TrUCk. car. G. M. Brill . . . . . . . . . . . . . . . . . . . . . . .  627.899. 627.900 
Truck. casket. R. W. Dixon . . . . . . . . . . . . . . . . . . . . . . . . 627.� 
����:. 
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1'russ. W. H. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.807 
Tube cutter. J . P. Esveldt . . . . . . . . . . . . . . . . . . . . . . . . . . • 627.490 
TUI/. shaft. N. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . .. 627.581 
'l'ympanum exercising apparatus. W. H. Wig-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 627,790 
'l'ypewrittng machine, 'V. J. Barron . . . . . . . . . . . . . . .. 62'i.ti78 
Umbrel la. fold in". A. S. Hubbell . . . . . . . . . . . . . . . . • . .  627.695 
Umbrella stick. folding. P. Meyer . . . . . . . . . . . . . . . . . .  627.780 
Utensil. combination. � .. A. Holt . . . . . . . . . . . . . . . . . . . 6"27.66& 
Valve. D. S. Wil l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &"27.561 
Valve �ear and governing mechanism for steam 

enllines. J. B. Al lfree . . . . . . . . . . . . . . . . . . • • .  Iw..881. 627.886 
Vehicle. motor. G. V. L. Chauveau . . . . . . . . . . . . . . . . . 627.842 
Vehicle. motor. J . D. Humphrey . . . . . . . . . . . . . . . . . . .• 627,50.1 
Vehicle. motor, R . . J. Pennington . . . . . . . . . . . . . . . . .. 627 .52.� 
Vehicle wheel, elastic. J.  II. Peterson . . . . . . . . . . . . .. 627.59:; 
Velocipede. snow or ice. C. J. Nilson . . . . . . . . . . . . . . . 627.65a 
Vendin!< apparatus. E. H. Cook . • . . . . . . . . . . . . . . . . . . . •  6"27.685 
Vending machine. E. H. Cook . . . . . . . . . . . . . . . . . . . . . . . 62i.684 
Vending macbine. A. & O. JueJ!er . . . . . . . . . . . . . . . .  6"!1,!lO5 

Is admitted to be reached when our No. 9� PIPE THREADING MACHINE Is used. As a hand machine It Is the 
��IS y��:�?.::;

n 
;M,

t ��c���n;t..w:::::e tlon. One valUable feature Is. that It h as no arbitrary lead screw for 'deter-mlnl
jf

st1 pitch of thread to be cut. or Catalogue. T E ELL MFG. CO. �OI Cur St., Toledo, Ohio. 

M O RAN FLEXIBLE JO INT 
for Steam, Air or  Llqnlds. 

Made In all sizes to stand any desired 
pressure. Send for reduced prlce list. 

Moran Flexible Steam J o i nt Co. ,  I nc'd 
147 'l'hlrd !ltreet. LOUISVILLE. Ky. 

�8u USE GR INDSTONES P 
If 80, we can suppiy you. AIJ. sir-e!! 
.Do u n r e d  and u Jl ln o u llted, always 
kept in stock. R-emembert we make 8 
specialtyof selecting stones for all spe­
ctal purposes. IT Ask '<lr catalogue . 

The CLEVELAND STONE CO. 

o Wora to Wneelmen 
Tbe smooth and eas,. rnnnln!< of your chain Is of tbe 

greatest Importance when riding. Not only for com­
fortbbut for economy you should take tbe greatest care 
of t at chain. Only tbe be8t. lubricant can Insure tbe 
easiest and most comfortable running. and every wheel­
man know8 

DIXON'S 
CYCLE CHAIN 

GRAPHITE 
to be without an equal for tbls ]>urpose. Record break­
ers. both In speed and distance. have preferred It to all 
other lubricants. As Tom W. Winder says : " It never 
falls to cause an easy runllinlr chain." 

IT Booklet free '<lr the aski"4. 
JOSEPH D I X O N  CRUCIBLE C O . ,  Jersey City. N. J .  

Vending machine. coin actuated. E. H .  Cook . . . . .. fi27.HS3 Can be usoo on the smallest launcb Veneer. corrulilated wood. H. J. Mark . . . . . . . . . . . . . .  6"27.756 I or the largest steam.er. A tine tbing 

JlcttYltnt ................ -.... 
Starcb J:igbts 

Violin rest. G. E. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . • t."2'I.H92 for Yllchtsmen. pr-Send lOT circular 

�:fi���I�����.':J�\£��
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.�I.� : : : : : : : : : : : : : :  ��:� II THE CARLISLE & FINCH CO. Wnsbil1JZ machine. \V. S. Kernohan . . . . . . . . • • • • . . . .  t;27.6« 

Washing machine. H. W. W ichman . . . . . . . . . . . . . . . •  6"27.i8fj Sixtb St.t Cincinnati, O. Washing machine. \Vichrnan & Herron . . . . . . . . . . . . 627.788 1 ____________________________________________ _ \Vntch barrel contractor C. H. Jenkins. . . . .  . . . . . .  627 .670 
Watchmaker'S tool . C. H. Jenkins . . . . . . . . . . . . . . . . . . 627.669 
Watch re!<ulator. C. K. Colby . . . . . . . . . . . . . . . . . . . . . . .  627.817 
Water clos�t. W. S. Glover . . . . . . . . . . . . . . . . . . . . . . . . . 627.919 
Wave motor. E. J. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.533 
Wax end forming apparatus. J. F. Merrill . . . . . . . . • b"27.826 

�:t�g:�: �!�t\��·. �·urO::t���{j: W: :A'bboii:::: m:m 
Wheel. See Vehicle wheel. 
Window screen. D. W. Lloyd . . . . . . . . . . . . . . . . . . . . . . . •  627.513 
\V ire reel. V. 'K Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.722 
���: �?����i.

i
lr. V::::!��'. �: .�: .�.������: : :  .:: 8i1;tfl 

(Continued on fJ(IC/e 81) 
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TAUBHT 8' MAIL. Wre
n
ch. R .  '" A.  W .  A.h .. orth . . . . . . . . . . . . . . . . . . . .  627.466 

Wrench. H. Belisle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.894 .,,� Burst Wat�r Pip�s a Cbing of tb� Past ELEOTRIOAL ENGI NEERING, 
Telepho ny. Telegraphy. X·Rays. 

M EOHANIOAL ENGI N EERING, 
E lementary Mathematics. 

MEOHANIOAL DRAW ING, 
Etc 

Thousands are successful and 
salarl�s ���d�n:�\

t
t'"oJ:�

s
��':,':.':- �r� 

respondence system. 
The E l ectrical Engineer I nstitute 

01 Correspondence I nstruction.  
Dept. A. 120·122 Liberty St • • New York. 

, ...u,�"�. f"U.: •• ��:_ '--="_ Write for 
� '" '1"11_ wdjl- ..... m;;;a;;;- Catalollue. 

'-T:o , .. ., ,\","i"C3"U-'�rt;' � .... .. � .. _ State Subject 
Ef .. <r.:,.t ••  �= ____ You Wish 

� o.e..__ to Study. 

N I C K E L  
AND 

Electro. Plating 
Apparatu8 aDd MateriaL 

THE 
& VanWinkle 
Co . •  

Ne"·Rl'l,. N'. J .  
136 Liberty St . •  N. Y. 

30 & 32 S. Canal St. 
ChlcBllo. 

A U S E F U L  ATTAC H M E N T ______ � 
One of the most useful appliances In connection with 

our 8-inch Precision Lathe Is tbe Traver!!e Mil­ler and Grinder which mills and 
f.:1g�� "i�

r
f. ���a��!�fe 11gr.�gl 

work as ftutlng,ChanllelillgEfroov-
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finest and most accurate of work can be done with this attachment-none better possible. t��� !����I�B£
S' reamers, broaches. counter bores, etc., 

FAN E U I L  WATCH TOOL CO ..  Brighto n .  Boston.  Mass. 

arJ�I!!O!!' 
Acetylene Gas GENERATORS 
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l�: c� PacltW��:!:t'J�u�ew Oatalogue. 

J. B. COLT &. CO. , D E PT. N .  3·7 West 2 9th St . •  New York.  

J U ST P U B L I S H E D .  

Mechanical Movements 
POWER S,  D EVICES A N D  APPLIAN CES. 

By GARDNER D. HISCOX. M. E. 
Author of U Gas, Gasoline and Oil Engines." 

Large 8vo. 402 P�es. 
with Descriptive Text. 

1649 IIlusltations, 
PRICE. $3.00. 

A dictionary of Mechanica1 Movements, Powers, Dp.. 
"Ices. and A

P
�lances. with 1649 illustratlolls and explan· 
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Ing nearly the whole range of the practICal and Inven­
tive field, for the use of Mechanics. Inventors, EnJdneers, 
Draugbtsmen. and all others interested in any way in 
mechanics. 

-SEC'I·lONS.-
1 .  Mechanical Powers.-Wellt'hts. Revolution of 
2. T���c::ni��i:::r;� �e

::.r:r:����8:r���:: :re.-
tioo Gear. Spur, Bevel, and Screw Gear, etc. 3. Meallurement of Power.-Speed. Pre.sure. 
Weight. Numbers Quantities. and A:§.llances. 4. Steam Power-Boilers and A uncts.­
F.nglnes. Valves and Valve Gear. Paral el Motion 
Gear, Governors and Engine Devices, Rotary 
'Engines. Oscillating EngInes. :J. Steam Appliances.-Inlectors. Steam Pumps. 

8. M�����n����iP�d�O::t��a.)�a:o��8���·lrine8. 
- V a.lve Gear and Appliances, Connecting Rods 
and Heads. 1. Hydraulic Power and Devices. - Water 
���· lo%��

n
��:.

e
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Ejectors, Water Rams. Meter •• Indicators. Pres­
sure Regulators, Valves, Pipe JOints. Filters, etc. 

8. "��/31�::'S.��r������:.��lfo'k�r���ed��II; 
9. E�':,�I;l����e:-��a�'::"n�ir;�c�\�':.�Il':n::i� 

���. L���I�g. �11!���{c 
C
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Light and Fllectrlc Appliances. 10.  N 
1t��fS�V:du.u�n�b�:-�OP!IT:�:�'iio�')lI�c!��� 
and Roller. Vehicles. Motor Carriages. Tricycles, 
Bicycles. and Motor A

3!
uncts. 1 1. G::,rW�;;;;-�:: �&er.::!�I'i�· �)[·�io�II}X�\�� 

Uear. F.plcyclicai and Planetary Trains . .. Fergu· 
son's " Paradox. 12. Motion and Devices Controllinll Motion. 
-Ratchets and Pawls. Cams, Cranks. intermit· 
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13. H<;'V�r;��� .. ,� Clock and Watch Movements 
and Devices. 14. Mininll. - Quarrying. Ventilation. HOisting. 
Conveying. 'Pulveri,I*" Separating. Roasting. 
FlxC8vating. and Dred ng • .  1 :J. Mill and Factory App ianees.-Hangers. Shaft 
Bearings. Ball Bearl�s. Steps. confclings. UnI· 
�e:::;:. a8�di:
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Machines. Textile 4!>pllances. etc. 16. Construction and Devices.-Mlxlng. Testin
f.' 
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Roof and Bridge 
11. Draullhtinll Devices.-Parallel Rnles. Curve 

Delineators. Trammels. Elllpsographs. Panto· 
18. m'Y:.r.:i'i-::;ous Devices. - Animal Power. 

Sheep Shears
!3 

Movements and Devlccs. Eleva· 
t��'b&;":.

es
Ra'f�:!' fi��r��

tl
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P.r.'if.� 
Turntables. Locomotives. Gas. Gas FUrnaces. 
Acetylene Generators. Gasoline Mantel Lamps. 
Fire Arms, etc. 

".' Copies prepaid to any address on receipt of price. 
117'" Send for DucripUve Oircular. 

M U N N  " CO. , P u bl ishers, 
SCIENTIFIC AMBIUCAN OFFICB. 

36t BROADWAY . N EW YORK. 

Wrench. G.  E. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.\100 

DESIGNS. 
Badge. H. G. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.058. 31.059 
Badge. W. J .  Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.057 
Badge. G. C. Van Roden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.000 
�i����':t?�'t.��.

h
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Book cover. memorandum, G. A. Kruttschnitt . . . .  :·U.075 
=���oc;:: ��g� w.P��u:��i���.

t
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Buttonbookil, etc., handle for, '1'. W. 14"oster . . . . . . . .  :n .Otiti 
Buttonhooks. etc . •  haudle for. W. H. Saart. , . . . . . . 31.OIi7 
g:�: �'. b"a�I:�d�.::" , ':, ', .::::, '::. '. ':.', '::::. ' ... .. ':::::::::: �}:r� 
Chain and necklace. watch. M. M. Mlrabeau . . . . . . .. 31.064 
Chain. membership. �'. A. Boysen . . . . . . . . . . . . . . . . . . .  31.00:l 
Charm. J. Forsbelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.U62 
8��\'. '::,�'::,�":r. \j:: f.r
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. :: : : : : : : : : : : :  • . ':. : gl:� 

Directory frame. IJ. L. Sample. . . . . . . . . . . . . . . . . . . . . .  3t.mS 
Door supports, casing member for sliding, G. C .  

Gardner, . . . . " . . . . . . . . . .  , . . . . . . . . . .  " . . . . . .  , . . . . . .  31 .� 
Eyeglass case. W. Zoerb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1l.070 
�'abric. 1. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  31.110 to 31.112 
�'ence post. R. M. Handly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.091 
!I'enee, wire, A. IJ. KItselman . . . . . . . . • • • • . . . • • • • . . . . . 31,092 
Game board. Fleming & Lyon . . .  , '  . , , . . .  , . . . . . . . . . . . .  31.104 
Game board. C. A. Michaels . . . . . . . . . . . . . . . . .  "' . . . . . . 31.105 
Glass vessel. A. H. Hetsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1l.078 
Grinders. bracket for sickle. A. L. Belner . . . . . . . . . . 31.093 
Binlt'e member. Baitinger & Berkley . . . . . .  , . . . . . . . .  31.084 
I.atch case, rIm, H. R. Towne . . . . . . . . . . . . . . . . . . . . . . . 31.1�7 
Mandolin body. H. J. Weckwerth . . . . . . . . . . . . . . . . . .. 31.077 
Paper weight. S, E. Greenway . . . . . . . . . . . . . .  " . .  " . .  " 31.071 
Pencil. lead. C. H, Tucker" ""  . . . .  " . . . . . . . . . . . . . . . .  31.072 
Pencil point protector, E. Todd. Jr . . . . . . . . . . . . . . . . . .  31.073 
Phnto"raphic card mount. J. P. Odgers . . . . . . . . . . . . . 31,074 
Pin. M. J. Smith . . . . . .  " . .  " . " "  . . .  " . . . . . . . . . . . . . . . . . .  31.065 
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Roofin..: plate clamp. sheet metal. F. G. Cald-
well . . .  " " "  . . . . . . .  " . .  " ' " . , , ,  . . . . . .  " , , " "  " , ' , "  31.086 

�:��I:r�rg�f�r��:.:'li�a�d�'��h��iover: : :  : : : : : . : : g::� 
Shovel. M. R. Stepbenson" " . . . . . . . . . . . . . . . . .  " . . . .  31.094 
Spoons. etc . •  handle for. W. C. Codman, . . . . . . .  " ".  31.069 
Spoons. etc . •  handle for. �'. G. Holmes" . . . . . . . . .  " :n.068 
Stove. cooking. R. Thiem" " " " " "  . . " . . . .  " . . .  " .. 31.095 
Toy car bottom plate. H. T. Kingsbury" . " . "  . .  " 31.10l 
1'oy car end blank. H. T. Kingsbury . . . . . . . . . . . . " .  31.103 
'1'oy car roof blank, H. '1. Kinjlsbury . . . . . . . . . . . . . . . .  31.099 
Toy car side plate. H. T, Kin

�
bUry , . "  . . . . . . . . . , . "  31.100 
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Wasber. J. J, '1·umer" "  . . . . . . . . . . . .  " "  . . . . .  " . . . . . 31.(1S1 
Washstand. P. J. VetJesen . . . . . . . . . . . . .  " . . . . . . . . . . .  3\.096 

TRADE MARKS. 
Abdominal band •• A. Wardroper" "" "" .. " . " " .  33.114 
Ammunition, certatned named. Peters Cartrid�e 

Company . . . . . . . . . . . . . . .  " . , , , , ,  . .  , , ,  . .  , , , . , , ,  . .  , ,  . .  33. IH 
Antiseptic dressing. Johnson &. Johnson . . . . . . . . . . .  :-13,14-9 
Antiseptic. l iqUid. A. Ainslie" " " " " " " " . . . .  " . 33.148 
Bicycle sundries. certain named. G, J, Loomis . .  ". 33.170 
Bicycle supplies. certain named. National Cement 

and Rubber Manufacturing Com·pany . . . .  , . .  , . .  33.10"9 
Bitters. M. Bethencourt . . . .  " "  . .  " . " . " " , , .  ' " ' ' ' '  33.141 
Boots and shoes, Warren Boot and Shoe Com-

pany, . , , ,  . . , ,  . .  " . . .  " . , , ' "  . . .  , , " " ' , ' " " ,  . .  " , '  33.118 
Boots and shoes made of certain named materials. 

Preston B. Keith Shoe Company" "  . . . .  " "  . . . .  3:l.117 
Bread. Schlater Brothers" . " " ,  " . " " "  . . . . . . . .  " 33,123 
Butter and eggs. G. W. Martin & Brother" " " " ". 3:l. 12"2 
Buttons, stamped or turned. Shantz &. Strasburj.t . .  33,121 
Canned goods, certain named. Hulman & Com-

pany. " . "  " . . .  " . . . . .  " . .  " . . . . . " " . . . .  " . . . . .  " .  33.127 
Canned goods, certain named, Portland Packing 

Company . .  " " . " "  . . .  , ,  . . . . . .  " . . . . .  " , ,33.128 1.0 33.132 
Coal. chemical compound for increasing combus-

tibility Of. National Fuel Compound Company. 33.163 
Colfee. W. J. Gould & Company . . .  " . "  . . . . . . . .  " . .  " 33.134 
Colfee. A. C. Matbe ... on & Company . .  " . "  . . . . . . . .  33.135 
Co1fee. Smith. Brett & Company . . " . .  " . .  " . " . " . "  3a.1M 
Cordials. non-alcoholic ginger. G. C. Hines . . . . . . . . .  33,137 
Dry ,,"oods, piece, Sweetser, Pembrook & Com-
Enf��rwilre; ali'kiiids" of". ·j{)tiii Dlloitij; coiilpany: �:l� 
Flavoring extracts and toilet salves and creams, 

liquid. C, A. Pearsall Company" " . " " . " " ,  " 33.159 
��Jours and foods. certain named, Ralston Yeast 

Company " , . .  , . . . . . . . . . . . . . . . . . . .  " . .  , '  . . . . . . . . . . .  , 33.125 
Food. certain named article of, J. H. Kelloazg . . . . . . 33.124 
8�'�SCI�0�!
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Groceries. certain named. H.. I. Sherman . . . . . . . . . . .. 33,126 
Iron and steel and articles manufactured there-

from. except steel balls. W. '1'. Beesley & Com· 
pany. " . .  " . . . . . . . . . .  , . . . . . . . . . . . . . . . , . . . .  " . . . . . . . .  33.173 

Laxatives. M. H. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.1(7 
J.leather, harness makers', C. C. Warren . . . . . . . . . . .  33.119 
Lenses for railway semaphore signal lights. J. C , 

Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.186 
Loom pickers, E. H. Jacobs Manufacturing Com· 

pany . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .33.167 33.168 
Medicinal bitters. HI-HI Bitters Company . . . . . . . . . .  33.1(0 
Medicinal soap, A .  F. Richardson . . . . . . . . . . . . . . . . . . .  33,156 
Medicinal strengthening plasters, Johnson & 

Johnson . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  33.150 
Medicine for certain named diseases, W. O. & R. 

U. Barcl�y . . . . . . . . " . . . . . . .  " . . . . . . . . . . . . . . . .  , ," 33.142 
Medicine. liver. E. W. Uazley . . . . . . . . . . . . . . . . . . . . . . . .  33.145 
Medicines, certain named, G. W. Van Vreden. 
Mu�i��f�siru�eiii8 ·tiiiJ 'itieir'acce88()ries:George 33,

144 
. Borgfeldt & Company . . . . . . . . . . . . . . . . . .  " . . . . . . . . . 33.112 
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33.161 
kation . . . . . . . . .  , '  . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  33.153. 33.154 PoJishin" compounds, certain named, National 
Polish ManufacturinJ{·Company . . . . . . . . . . . . . . . . .  33,160 

Remedy for certain named diseases, Wilson & 
Thompson " , . . .  , . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  33.1(3 

��!ie"s.'W�·:.· c1f,����;;.: : : : : : : : : : : : : : : : : : : : : : : : : :  : : : :  H:l� 
Soap in liquid form, deuJ.ifrices. and hair tonic 

and dandruff cure. H. C. Richmond . . . . . . . . . . . . . .  33,156 
Soap. laundry. Lever Brothers . . . . . . . . . . . . . . . .  33.151. 33.152 
�t�:�����d���� Boa�ilt�On�\i��r8 'use'<i 'as' a: 's\lbsiC 33,172 

tute for. T. W. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 3i!.I20 
Tea. R. L. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  33.133 
Toilet powder for the skin alld teetb .  J. Diner . . . . . 33.1.7 
Veterinary mediciues or remedies. C. W. Labaree. 33,loW 
Wine for mediCInal purposes. J .  H. Hoevler . . . . . . . 33.139 
Wines and spirituous liquors, J. S. Draper . . . . . . . . .. 33,138 

PRINTS. 
U Upmann's Extra 5," for Cigars, C. Upmann . . . . . . . .  , .  146 

LAB ELS . 

H Alderney Condeused Milk," for condensed milk, 
" B::���';�ft'h��

e
w:ter�,i

l
fo�OI�&f:�aier: 'ii : ' E:  6.

900 
Richardson . . . . . . . . . . . . . . . . .  " . .  , . . . . . . . . . . . . . . . . . . .  6.981 

" Bluenose Bitters." for bitters, C. E. Smith . . . . . . . 6,983 
., Concord Cameras," for cameras, Siegel, Cooper & 

Company . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , , '  " " "  6.992 
U Extract of Plasma." for an extract, BOUillon· 

Stock Manufacturing Compauy . . . . . . . . . . . . . . . . . . . 6,989 
U Formasepttne," for all antiseptic lotion, Lincoln 

Chemical Company" , , , , . ,  . . .  , , , , , , . , , , , , , ,  . .  , , , ,  '" 6.986 
" Jackson's Jersey Balm," for a toilet article, Jack· 

son Brothers . .  " "  " . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  " .  6.985 
H Laxa," for a medical compound. Laxa Medicine 

Company, . , , ,  . .  ' " , . "  . .  " . , " " " " " " " . ,  . .  , ' " . , .  6.987 
.. McNier's Sovereign Rheumatic and Neuralgia 

Cure," for a medicine, SovereIgn Medicine 
Company . . . . . . . " . .  " " " , . "  . .  " . . . . . . . .  " . . . . . . . . .  6.988 

U Myron W. Reed." for cigars, M. Hyman Cigar 
.. o���!:g�r¥�{��,r,nfo��g·ar8: 'Bryan 'Broilie'rs: �  �:� 
.. Red Lion, O J  for gin. Cunningham & Company . . . . . 6,Q84 
U Sparkling Dewey," for beverages and extracts 

therefor. Sachs· Pruden Ginger Ale Company . . • 6,982 . . The Medal." for cigars, American Lithographic 
Company . . . " . .  " " . . . .  " . . . . . . . . . . . . . .  , , '  " . .  "." . .  6.978 

•• Wright's Condensed Smoke," for condensed 
smoke. E. H. Wright & Company . . . . . . . . . . . . . . . .. 6.9'JI 

A printf!d copy of tbe spe!'llication and drawing , of any patent in the foregOIng hst, ,or any patent In prInt 
Issued sInce 1863. will be furnisbed from thIS office for 
10 cents. In ordering please state tbe name and number 
of the patent" desired, and remit to Munn &. Co., 361 
Broadway. New York. Special rates will be triven where 
a large number of copies are desired at one time. 
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You can now make all water pipes as secure from burstiml' ill winter 3S in summer. This pneumatic system i. the only one which successfully prevents the annoy. Ing and costly bursting of water pipes. It has solved a great economic problem. Hlghl
d' 

endorsed by Architects. Ellj!lneers and Municipal Officials. No new hou.e 
:���. �f :�I��I���:t;r�����:.stl':r:�I'f:i :::.��. house owner. should avail them· 

strain off the pipe. The 
air-cmhlon alsO prevents 
"Hammering." Covered b1/ 
u. S. and ForeilJn Patents. 

or Send fQ'f" 111mtrated "Booklet. gllJi'1l(1 full explanat-lon and <U8count. 
THE PNEUMATIC DOME MANUFACTURING COMPAN Y. 

:JOI ·E Street. Northwest, Washinllton, D. C. II I F  Y O U  S H OOT A R I F L E  - Pistol or S1iotgun. you'll make a Bun's Eye tz sendina' three 20. stamps for 
iri'uM:l! T{!"�f:s�k �����I:eJi��� 
Arms. Powders. Shot and Bullets. Men­. . . 
tlon SCIENTIFIC AMERICAN. Address IDEAL MFG. CO . •  NEW HAVEN. CONN .. U. S. A. 

U Zerone " Hand Ice Machine wil 
Ice In less than fifteen minutes 

('an �I��::,'l� a�l. 
e
xg-:p:g��· lo:

o
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pound upwards according to size of 
machine. Once in use you would never 
be without one. Oata!O(I'tIe and prl<Je Ust 
upon appltcat-lon. Allents wanted. 

POLARENE COMPANY, 
41 Beaver St., New York. 

M 0 D E LS 
for inventors. Estab. 1867, Catalogue. 
J. C. SEYL. 181 Madison St., Chlcaj!o. 

1 /4 H. P. Electric Motors flo V�I.
ts. 8�g 

COLUMnIA MFG. Co •• 814 Walnut St .• Philadelphia. Pa. 

SECTI O N A L  C A N O E S  �I;�U::��:!�; 
On Receipt of Ten Cent!! in Stamps (practically 

Linenoid Manufactul"ers, Westfield. Mass. 
2&.( of retail price) we will send you one of on r 
1 -2 I N C H  A U C E R  B I T S 

II·· . with the Improved Wash-, .. burne Patent Scarf Fast-
�. ener. Useful also for fasten­
. Injl papers or any articles. ' 10 

cents each, by mall . Hose 
\ . Supporterll that do not bind 

\. } the leg nor Injure the fabric. 
, , By mail. 20 cents a pair. lllm· 
" ,  . trated Uataloaue of these and 

other n,,,,,eltles. free. lliiiDo-tlliiiiii • AMERICAN RING CO. 
Box P. 'Vaterbury. Conn. 

�1:I;iC� TYPE W H EELS. MODELl L[XPERIMENiAL WQRK.IMALLWlCHIIEIft _N�!!�T_l�_� � gE� l'D STENCIL WDNI laD NAUAu .r N .. Y. 

TURB INES or Send for Circnlar "M." 
JAS.  L E F F I; L  &. CO Sprinl(fielC1, OhiO, U. s.  1.  

N OVELTIES & PATENTED ARTI OLES 
Manufactured by Contract. Punching Dies. SpeCial Ma· 
chlnery. E. Konlgslow & Bro .• 181 Seneca St .. Cleveland.O. 

Experimental & Model Work 
Gir. d: advice free. Wm. Hardam & Son.41).61 Rose St .• N.  Y. 

G AS ��� GASOLINE ENG INES 
WAT E. R  M O T O R5 

B A C K U !J WAT E. R  MOTO R GO N E.WA R K  N J U S A 

B R I N D I N 9  M I LLS F O R  A L L  P U R POSES . 
BOHardus Patent Uni­

versal Eccentric Mill. Address J .  S. & G. F. SIMP­SON, �S Rodney Street, Brooklyn, N. Y. 

Planning tne Jew pome 
Anyone contemplating the building of a new home will find the 

R E EV E S " 
Variable Speed Oou nter Shaft 
��r l"o"s�u�r"ti��. 
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kinds of experi men!:} machinery , Printing 
Presses, Motor Carriages, Ironworking Tools. 
Woodworking Machinery, or any and all ma­
chines requiring a chanlte of speed or feed. 

IF" Send for hanAlsmnll!U illmtrated 
Catalogu.e � �  S. A." free. 

R EEVES P U LLEY CO .. Columbus.  I nd •• U .  S. A. 

50 Y E A R S '  
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invention is probably patentable. Communica­
tions strictI v contldential. Handbook on Patents 
sent free. Oldest a�ency for securing patents. 

Patents taken throu"h Muun & Co. receive 
special not-ice, without char"e, in the 

S(i�ntifi( Jlm�ri(an. 
A handsomely illustrated weekly'. Largest cir­
culation of any scientiOc journal. Terms, $3 a 
year ; four months. $1. Sold by all new.dealers. 

MUNN & CO.36 1 Broadway. New York 
Branch Office. 625 F St" Washington. D. C. 

VOLN EY W. MASON & CO. , 
Friction Pu l l eys, O l utches & Elevators 

P R OV I D E N C E  R. I .  

Y O U  CAN MAKE. $ I OO .A  W E E. K  ' 
OWN YO UR  OWN SHOW, C OMPLETE. O UTr IT-S I O O  

L IFE M O TI O N  F I L M S  &. MA CH I N E S 
GRE.AT PAS S ION PLAY & 'J O O  O T H E R  S U B J E C T S  , \.. \.. u :;, ""- R  C. A , p... L- 8 --> U C �  r- R E- L  

L UB IN, L ARGE S T  MFR PHILAOELPHIA P A 

A F R E N C H  C E N T L E M A N  
wit.h capital, twenty years' buSiness experience, able to 
furntsh higbest references New York, residing in ParIs, 
Is desirous of representing American manufacturer 
of machinery or Industrial products. paying cash and 
taking all risks and expenses. Brieussel. Box 7'13. N, Y. 

W I S H  I N C  T O  E N L A R C E  
our bUsiness by the addition of a'lew speclal11nes to be 
manufactured on royalty, we should be pleased to hear 
from persons in possession of desirable novelties or 
patents, B<lUsehold articles wlJJ be given preference. 
Addre.s. J. Nehl. Main and Dock Streets. St. Louis. Mo. 

D E S I C N I N C  A N D  D E V E L O P I N C .  
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supervlsea, cost of production reduced or output in-
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BEN! . W .  TUCKlR.'1I . E  • • 1 7 Cortlandt St • • New York. 

B U I L D E R S  A N D  
X't«..:ott"Y 

DESIGNERS .. A. os. ... , ,I;OL 
eX A. L J}I6� hlne V4o,,,5 . SPE � c. ". cowd,el �!�n Et .• lf1tcbburl!. 

• Mass. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val. 
uable and interesting paper In which tbe subject Is ex· 
�.�,!"�� .... e:!r �:
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the cycle by persons diseased. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 1 0 02. Price 10 cents. 
'ro be had at this office and from all newsdealers. 

PI�R�B VAP�R tAUN�HE� 
Stock "Izes 14 to 22 foot. 

Rafe. Reliable and fnlly guaranteed. 
CO..  1 7  N. 1 7th Street. Racine. Wis.  

COAST I N C W ITH COM FO RT. 
��ft"FV�·.p'bW�\.'Ir&
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lnotruc&iono ad_ Munn '" Co .. 361 Broad .. ay. lIIe .. 
York. Other fOreilln pa&enta mar alao be obtalDecL 

ECLIPSE BICYCLE with Morrow Automatic 
COASTER and BRAKE 

You can regulate your speed at wil l  with a Backward or Forward Pressure on the Pedals. Tbe Simplest. Safe.t. Surest of deVICes. 
Write at once for particulars and prices to 

ECLIPSE BICYCLE CO M PAN Y .  Box X, ELMIRA. N .  Y .  

© 1899 SCIENTIFIC AMERICAN, INC.



Traveling is a Pleasure 
"....-------------, and a new and truly delightfu l  

',itutifi, �lUtri'J •• 

Have Simplified Photography. 
ADUK£ BOOK FRU for a postal; tells all about 

Adlakes. ' 

F�EE WITH ALL ADLAKES: 
New Adlake Metal Shutter. 
Portrait Attachment. 
Device for making Panoramic Pictures. 

New Multiplex Attachment for taking 2 to 4 vic­
tures of same object in dilferent positions on 
one plate, $1.00 extra. 

JULY 8. 1899. 

ameras 
Adlakes are best for beryone but Professionals. 

Sent , express paid, anywhere in U. S. 

Adlake Regular � 1 X 1 1 With 12 Metal Light $ 6 50 , ;)4 '14' tight Plate Holders. • 

Adl k Degul r 1 5 With 12 Metal Light- 10 00 a e � a , 'IX , tight Plate Holders. • 

Adlake Spec' I I 1-5 With l2 Aluminum Light- 12 00 a , 'fA , tight Plate Holders. • 

Adlake Repeater, 3t x4!, ��d�:��c;':,� ji:.�� 5.50 
Adlake Repeater, 4x5, �::::'.!:f��t��:� without 8.00 

Glass Plates cost half the price of Films. 

;�;:!:��� M 1e�!::I�t�S � 
Motor Oharter G�s and . 

Oarriage Gasol ine  Engme -
Proof from nearly every State . 

There !!. no Kodak but the Eastman Kodak. 

., • • • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • • • • lit 

Kodak Tribune Bicycles 
Operated on the and Territory of the union, by addressing 

No Agents. r.;�����
on

.!�:: for 1899. 
swift running, requires no skill to operate. Made , the C HARTER GAS E N G I N E  CO . . Box 1 4 B ,  STtRLl N G ,  ILL.  

t��r�u�l��fn�' t���' �N�ndvf�rkp�fc�::.,.!'?' The Best Wheels i n  the World. 
TH E WINTON MOTOR CARRIAGE CO . . Cleyeland,  Ohio.  

ELECTRIC 
Over 30.000 nowln use, 
the U. S. Army and Navy. 
out of order. no cbem� 
lcals to spill, no dan­
ger even amonu: 
sives. For fla.sh or con­
t inuous l ight. A child 
CJ,!} operate it. Practical, 
complete. hy mall, 83.30. 
J U l ES S. BARRON " CO . . General E lectrical S u p p l ies, 

Dept. S. 24-30 Hudson Street. N EW YORK. 

T H E  O N L Y  

WATER MOTOR 
which can be adjnsted and tilted In any d i r e c t i o n  
'J:�: 28."f�DKaa:l:���� enameled. Noiseless In operatIon ! Will last 10 (ten) times longer than any other water or electric mo­tor. 7 Inch(dlameter) motor 
:.1:�IIn::w�

e
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:�Tar::.ta����, j:��� 
ril�a���:lf:n�'%'�

s
�e.:!: .'111 cash. With 12 Inch pol­Ished bra88 fan and brass guard, '14.40 cash. Enamel-

�nlJ"n 
1:',��d�

r
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e
h:e�! berg �, Baltimore, Md., 

U. S. A., Sale Makers. 

Scalos All varletlesat lowest prlces, Best RaIlroad 
n:gkl��s!"t::f°:rt?�le��I'i!'CI�:irAes w:r�:' Se� Machine .. Bicycles, Touls. e�. Save Money. Lists Free. CHICAGO l:!CA LE CO., Chlcap;o. III. 

Have you ever !een or heard of the 
AUTOMATIO TIM E STAMP P 

" P TRADE MARK D " 
E C A M O I 

A L U M I N U M  PA I N T. 
SIf:::.st aW.:!f!�Y� °b���\�g�le�k:l���e J;�os� 
�a':,�l:.�r��ito��a:�:: M��I\v�r�IU'�hl:"�c�c�s� namos. Motors. Apparatus, Arc Lamps, Sockets, irack­ets. Ca.rs. Stations, Genera.l Decoration, etc. Sample bottle. by mall. for 25 cents. 
THE AMERICAN PEGAMO I D  CO •• 348 B'way, New York. 

SMITH " WESSON 
Revolvers have 
a reputation to 
sustain. 

SMITH & 
WESSON, 

."  Stockbridge Street, 
Sprlaclleld, Mau. 

Simplicity and Kodak 
Quality created the 
standard by which all 
cameras are measured. 

That's why the clerk says : " It's as 
good as a Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 

Eastman Kodak Co., 
Kotlalt Catalogues fru of 

dealers or by maU. Rochester. N. Y. 

.���.��.�r.-..�.�.�r>.�.�. � " !�pL!��L
c!ar!t�n ��e

L 
an�!!1!8��Eact!nEI��! " , � 

• U R O V A L · · B I C V C L E  B E L L � jI. manufactured exclusively by us. It has grown to be extremely popular � " among wbeelmen on account of its responsive touch and sonorous ring. 

Dr Write f<>r large New CatalO{l1U Illustrating our 
full Une of twentu-tMee modt18. 

The Black Mfg. 00. , Erie, Pa. 
•••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

ACETYLENE APPARATUS 
Acetylene number of the SCIENTI FIC AM ERICA " SUP­
PLI<M"NT, describing. with full Illustrations, the most 
������:::r!: °:C��:n���e �:�:::��a,!�u.

a
�':. The /las as made for and used by the microscopist and student ; Its use In the magic lantern. The new French table lamp making Its own acetylene. Contslned In 

SCIENTII'IC AM ERICAN SUPPLEMENT, No. 1037. 
Price 10 cents prepaid hy mall. For other numerous valuable articles on tbls SUbJect we refer you to pap;e 21 

�3�.:.
ew

M�i��.,:,�tBr����e'J:�\!��. to an
y 

• It Is made of the linest bell metal and yields an electnc res�onse to pres- • e :�:i a�����d �;��:���i �.re���s·CI�g�:�bd ��:eeA:���hpt Itt d� ���ot�: . ,  of lte manifest superiority over all other bells on the market. Wherever 

" PO R SPO RTSM E N tried It at once becomes the favorite. ." • ar Send. .f<>r free illustrated catalO{l1U .. S. A ." of all our bicycle supplies. • � EDWARD MILLER & 00.  �::;,t.:':Jg�:�
d Meriden, Oonn.  � STORES : 28 & 30 West Broadway, NEW YORK. 63 PearI St�, BOSTON. hunting, lishlng, camping or yachting. May be laid on 

Man ufact u rers of " EYerlit" 0 1 1  and " Majestic" G as Lamps r,;oUDd or deck Insuring a comfortable bed, free fr<lm 
.�.�.�.�.�.�.c-.�.�.�.�.�. e�J'�:Y:�' ��/'g'hrT8�

elt'I����s..:'o"iM:dt�z� 
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An Aluminum Gover FOR ALL ABRASIVE WORK 

Cartridges. Auto­
matic Shell Eject­

Carborundum is better thau emery I be­
cause it does more work, doe8 quicker 
work, does better work. 

TH E CARBORUN D U M  CO. ,  N IAGARA FALLS, N. Y .  

J ESSO P 'S S T E E LTHeVNY 
F O R  T O O L S, S AW S  E TC.  

W'!! J E S SOP .5. S O N S  L.: �  91 J O H N  S1: NEW Y O R K  

A N T L E R B I CYCLE C A RTE R 
Does Dot biDd or Blip. Sobd Comfort. 

ftr��m�reb��� with Patent Ant­
ler BUCkle. Sam-

rnul\ pie pair. Silk. 23c. 
lft,;_�,�,:!, Palt'RJ.td F�b 1 0 '13')' Oct 15 Lisle. 1 6c. AU '89 l'rad. Mark rtg .. ttred ';�v'6. " 90.' ����f:y t� b:it::J of all dealers or by mall p"stpa'd. 
JACOB G U M P, 5 2 7  W. Baltimore St • • Balt i more, Md • •  

S E C C O T I N E SNT
E

I C KS EV ER Y T H ING. 
VER LETS GO. Sold by all druilgists, depart- I ment stores, etc., or send 100. .. SECCOTlNE" stamps, for sample tube to A1UERICAN AGEN C Y ,  , ; 1 0 1 5  Wool Exchange. N. Y .  

ing. Positive Stop o n  Cylinder. 
HALF A CENTURY OF CYCLES.-AN 
1�����8:i�F�i.st

o�t�ffltr�� �r�likf������ o�r�;crf. tOit: AN A II SO LUTELY SAFE ARM. 
HAR R I N GTON & RICHARDSON ARMS CO. 

WORCESTER, MA SS., U. S .  A. 
Dr Send J<>r Descriptive CatalOl}1Je .. S." 

R bone-shaker " and its successortl. The tricycle. The 
modern wheel. Cycle buildin� a �cielJce. POID(S of im­
provement. The pneumatic t ire. .A uand and foot cycle. WIth 9 illustrations. Contained In SCIENTI FIC AMERICA N SUPPLEMENT. :So, l U l � . Price 10 cente. To be nad at this office and from all newsdealers_ 

DO THIS ! 
Put a Vu8cz Cyclometer 

on your wheel. It is as useful as 
your watch. One measures distance, the other 
time-both are essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 

Its mertt has eliminated competition. 00% of modern cyclometers are Veeder Cyclometers. BookUtB Pree. 

VEEDER MFG. CO. , Hartford, Conn .  
Made lor �4. �6. 28 and 3 0  Wheels. 

U Trip ,. Cyclo­
meter. Price. 82.00. The small Indletttor can be .et back to zero, like a 
stem set.tina 'wiltch. af­ter each trtll.witbout a1rectin,:r brand total on the lar�p register. Same positive action as the other famons model. 

'rhese mattresses a1ford �eat comfort to invalids and 
�n�

d
:;o��:;Sihr��f,'i,�t'i�: ��r�. S'o�?=!r�� 

MECHANICAL FABRIC CO., 
P R OV I D E N C E ,.  R. I .  

T H E  SCIENTIFIC A M E R ICAN 

1 2 ,500 R ECEIPTS. 708 PAG ES. 

Price,  $ 6 .0 0  I n  Cloth ; $ 6 . 0 0  I n  Sheep ;  $6.60 I n  
H a l f  Morocco. Postpaid.  

T:o�� h� ��; heen on the mar­ket for nearly 
si x years, and the oem.md for it has heen so great that twelve edi­tions have been called for • .  The work may 
be regarded as t.he Pl'Oouct of the studies and p r a c t i c al ex­perience of the ablest chemists and workers in all  parts of the world; the infor­mat.ion given be­ing of the high­est value,arrang­ed and condensed in concise form, convenient for ready use. Almost every inquiry that can be thought of, relatinll to formuhe used in the various manufacturing industries, will here beT���d:��wa��e�Ullaged in almost any branch of industry will tlnd. in t�is book much that Is of practical yalue m theIr respectIVe call!ngs. Those who are in search of independent busmess or employment, relating to the home manufacture of salable articles, will find in it hundreds of most excellent suggestions. 
M U N N  & C o . ,  P U BLIS H E RS, 

Office o f  Ihe S C I E N T I F I C  AMER ICAN. 

3 6 1  B ROADWAY , N EW YOR K. 

PRINTING INKS 
Tbe SCIENTIFIC A M ERIC AN Is printed with CHA8 

ENEU JOHNSON &; CO:S INK, Tenth and Lombud 
8ta.. Phlladelpbla, and 47 Rose St-, opp. Dupe. New Yorll 
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