
Vol. L XXXVII .-No. 21. 
ESTABLISHED 1845. 

IENTIFI£ MERI£AN 
[Entered at tbe Po�t omce of New York, N. ¥ .. as Second Class :\latter. Copyright. ]002, by Munn ... t CO.J 

NEW YORK, NOVEMBER 22, 1902. L8 CENTS A COPY. $3.00 A YEA H. 

View Before the Fire, Showing Footbridges, and Suspenders in Place. View From Same Position After the Fire, Showing Wreck of Footbridges. 

tllE XEW EASl RIVEB BBIDDB AFUB tllB FIBE. tllE KUllATrAN ; , EB� WHEBE FIBE OCCUBBED IS IN THE FOBEDBOUND.-[See page 344.J 

© 1902 SCIENTIFIC AMERICAN, INC.



SCIENTIFIC AMER.ICAN 

MUNN & CO., 

EST ABLISHED 1845 
Editors and Proprietors 

Published Weekly at 
No. '}&1 Broa.dwa.y, New York 

TEIDIS 2'U SUHSURIBEBS 
One COPY. one year for the ,Lui.ted States. Canada. or MexIco . . . . . . . . . 13.00 
One COpy. oue year. tu any fOrelgn country. postage prepald. £0 168. fMi. 4.00 

THE S( 'IEXTIFIV d JIERlCAN PUBLICATIONS. 
SCientific American (Established 1S45} . . . . . . • . . . . . . . •••• •••••••• . $3.00 a year 
tJCleutitic American ::;upvielllellt (I£stablished ISi6) . . . . • •••••• 0 .  fl.UO •• 
8cientitic Awerican HUll\ling- .\luuthly ( �8Lablished 1885) •. •• 0 ••• 2.00 u 
8cieutitlc American EXlJurt �tiitiull � Kstablislled 1::;78) . . . . . . • . . .  ;).00 

l'ne cumblned subscription rates and rates to foreign coulltries will 
be fllrnished UPUIl application. Remit by postal or express mOlley order. or by bank draft or check. 

.llUNN & CU •• litH Broadway, New York. 

NEW YORK, SATURDAY, NOVEMBER 22,  1902. 

The Editor is always glad to receive for examination illnstrated 
articles on snujects of tilllely Interest. If the photographs tlrc 
sluu'jJ, the urtide� ,..:lulI't. anu the facts lluthellttc, the contl'iOutiom; 
will receive special attention. Accepted articles will he paid for 
at regular space rates. 

THE LESSON OF THE EAST RIVER BRIDGE FiRE. 

The recent East River Bridge fire wiil not be with
out its useful effect if it results in provision being 
made for fireproofing the completed structure. Of ali 
the risks incidental to a great work of this kind, 
the very last that anyone seems to have considered was 
that of fire. It is easy to be wise after the event, but 
it is a matter for regret that, in preparing the tempo
rary saddles for carrying the footbridge cables and 
supporting the strands of the main cable during erec
tion, the Roebling Company did not build them of steel 
instead of timber. The cost would have been very lit
tle mqre, and the disaster which occurred would have 
been rendered impossible. At the same time, the acci
dent teaches a very obvious lesson with regard to the 
future work on the bridge; for" if the existence of a 
dtructure costing from $20,000,000 to $22,000,000 is lia
ble to be threatened by the use of combustible rna· 
terial in its construction, obviously the builders 
of the bridge should be careful to eliminate as far 
as possible all material that would cause a serious fire. 
As at present designed, the construction of the road· 
ways, footways and railroad tracks calls for th€ inclu· 
sion of several million feet of timber. The existence 
of this material, high up in midair, where it is exposed 
to the full force of any wind that is blowing, will be 
an invitation to a disaster compared with which the 
fire of last week would be insignificant. Should the 
mass of timber in the roadway floorings, or in the rail
road ties of the elevated and trolley tracks, once be
come thoroughly ignited, the fire would be liable under 
the influence of a strong breeze to sweep with great 
velocity and fierceness throughout the whole length 
of the bridge. To guard against fire two precautions 
should be taken: the amount of timber should be re
duced to a minimum, while such as is used should be 
thoroughly fireproofed, and this protection should be 
further stl'engthened by the laying 9f ample water 
mains across the bridge with frequent hydrants. The 
use of fireproof wood would, of course, be costly; but 
viewed as an insurance upon the structure, it is an 
expense that would be justified by every consideration 
of prudence and economy. 

..... 

PIPE GALLERIES F,OR THE BROADWAY TUNNEL. 

We understand that the City Controller at the last 
meeting of the Rapid Transit Commission moved that 
the Chief Engineer be instructed to prepare alternative 
plans, one of which will provide for pipe galleries 
along the Broadway line leading to the Brooklyn tun
nel. It is the hope of the Controller that the city may 
be able to furnish the money necessary for the con 
struction of these galleries. The announcement of this 
most important fact formed an insignificant paragraph 
in the daily press of the city that probably escaped 
the notice of a majority of its readers. Yet it is 
a fact that the question at issue has more to do 
with the comfort of the citizens of New York than 
many other municipal questions that receive, and will 
receive, far more attention. It cannot be denied that 
the water and gas mains and electric cables that under
lie the streets of New York are the source of more 
interruption to traffic, more dirt and general confu
sion, than any other cause, unless it be the erection 
of new buildings. Whenever a main gets out of order, 
whenever the existing mains become too small for the 
needs of the city and have to be replaced by larger 
mains, whenever new connections, however small and 
insignificant, have to be made between a building and 
the street mains. the surface of the street is broken up, 
an unsightly and very obstructive excavation is 
made. and, as if the disturbers of public comfort 
rather gloried than otherwise in their work, when the 
excavation is closed the dirt is roughly thrown in, 
and it is usually weeks before the original granite 
or asphalt surface is restored. And this is going on 
every day of the year, and in a thousand different 
places at once. 

With the construction of the Rapid Transit Sub· 
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way it was realized by the engineers that there was a 
great opportunity presented for solving this problem 
by gathering all the city maim;, t'onlinits, cables, etc., 
tngethcr, and plar'ing thcm in galleries constructerl 
at the side of the Hapid Tram;it Tnuue!. Plans werc 
drawn fol' these galleries, and they were so arranged, 
with propcr manhole openings at intervals, that wll<m
evcr any repairs, laying of mains, making conne('tions 
to buildings, etc., had to be done, the gallery could 
be entered at the propel' manhole and the work dOll'3 
without any disturbance whatever of the city's streets. 
On some stretches of the Rapid Transit subway exca
vation was made for these galleries; but owing to a 
most disgraceful political move on the part of the 
Tammany politicians who were in powel' at that time, 
two or three heads of departments raised a series of 
obviously absurd and inadequate objections to the plan, 
with the result that the Rapid Transit Commission, 
rather than become involved in a legal controversy 
that might seriously delay the work, decided to go 
ahead with the tunnel and drop the subway scheme 
altogether. As a consequence, the city mains have 
been spread ovel' the roof of the tunnel, a foot or so 
below the surface of the ground, and the city will 
continue to be exposed to the same interminable inter
ruptions of traffie, which will be all the more exasper
ating because they could easily and cheaply have been 
avoided. In the construction of the subway down 
Broadway to the Brooklyn tunnel an opportunity is 
presented for putting in the pipe galleries and ridding 
this important anrl crowded thoroughfare of the street 
main nuisance. According to the City Controller. the 
erection of the galleries is now a question of finance; 
and we suggest that if this is the only consideration 
that stands in the way, it would be well to sacrifiee 
some other and far less necessary dty improvements 
in order to insure the carrying through of this greatly 
needed work. We eommend the subject to that mO'3t 
enterprising body the Merchants' Assodation. which. 
we believe, in times past has itself directed attention 
to this important question. The subject is a pressing 
one, and unless favorable action be taken at an early 
date, an opportunity will be lost, as regards our most 
important thoroughfare, which will never return. For 
it would be a more difficult and costly matter (if not in 
some cases impossible) to build the subways after the 
structure of the tunnel has been completed. 

•. e," 
A RESULT OF IMPROVED RAPID TRANSIT. 

The remarkable increase in travel shown in the an
nual report of the Manhattan Elevated system is an
other proof that it pays the great transportation com
panies of this city to spend large sums of money 
in the betterment of their tracks and rolling stock. 
Also, it may be noted that the statistics of travel 011 
this road for the past eight or ten years prove with 
equal clearness that it does not pay a great railroad 
system to lag behind in the matter of improvements. 
trusting to its prestige and the great needs of the trav
eling public to maintain its volume of traffic. During 
the year ending September 30 ,  1902, the Manhattan 
Elevated system carried a total of 223 ,427, 283 passen
gers as against 194 ,15 2,316 carried during the pre
ceding year. This great increase is to be attributed 
to the change which the company has made during 
the past year from steam to electric traction, with 
its resulting advantages of improved cars, better light 
ing, higher speed, more frequent service, and generally 
increased comfort of travel. The eleetric equipment 
of the Manhattan system was' a very costly under
taking; yet the results of the first year of travel under 
the improved conditions show that the outlay was 
more than justified. It may surprise the public to 
learn that this great increase serves, merely to bring 
the total of railroad travel about up to the figure at 
which it stood in 1893, when over 221,000,000 passen
gers were carried. In the following year there was a 
marked decrease to 202,751,5 3 2  passengers, and to ex
plain this we must remember that at· that time the 
Metropolitan Street Railway Company, or its pred'l
cessor rather, commenced the substitution of cable 
traction for the old and slow horse cars. This im
provement of the surface system immediately began to 
attract passengers from the Elevated road, which made 
no effort whatever to meet the competition. A still 
further decrease of travel occlhrerl ·in the year 1898 
to 1899, when the enterprising Metropolitan Street 
Railway Company began to open that vast system of 
electric railroads which now embraces the whole city. 
the cable system and many of the horse ear.I.ines being 
replaced by eleetric traction. The figures of travel 
on the Elevated taiIroarl since 1894 , stated in millions 
of passengers, are for 189 5 ,  187 millions; 1896, 184 
millions; 1897, 182 millions; 1898, 183 millions; and 
the low-water ma'rk waE reached in ] 899, when the 
total fell to 1 7 4  million passengers; the passenger 
earnings being $8,704,000 as against a total of $11 ,000, 
000 earned in 18911, In 1geO there was an upward 
movement manifest. the total number of passengers 
being 184,000,000, and this increased, as we have seen, 
to over 223,000,000 in 1901. These figures are all the 
more significant when we remember that only one· 
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half of the elevated system's lines are completely 
equipped with electric traction, and consequently the 
travel for the year 1902-3 will probably be very much 

greater than this. One of the most valuable advant
ageH of the improved conditionH is the fact that on 

account of the greater frequency of the train service 
and the increased length of the trains, this great ill· 
crease in the passenger traffic is taken care of with less 
crowding than when there was a smaller volume of 
travel. With the opening of the Rapid Transit Sub
way at the, close of next year, there will probably 
be a movement from the elevated to the subway trains, 
and we may look for a corresponding decrease of 
travel on the elevated system. So rapid, however, Is 
the growth of New York city, that it will not be two 
or three years before both the elevated and subway 
systems, especially on the express trains to Harlem 
and the Bronx, will be taxed to their full capacity. 

• ·e • •  

THE NEW AMERICAN LIGHTHOUSE SYSTEM. 

BY GEORGI<; ETHELBERT WALSH. 

In its efforts to protect the shipping interests of the 
country, which stretch over some thousands of miles 
of ocean and inland waterways, the United States 
Lighthouse Board has in recent years accomplished re
sults of an unusual nature, and, in the practical and 
experimental work performed, reliable data have been 
collected that must throw some light upon lighthouse 
problems in other countries. From one of the poorest
lighted eoasts, the American Atlantic seaboard has, 
within a quarter of a century, become one of the best 
in the world, and the new system of lighthouses and 
signal lights is far more comprehensive than anything 
heretofore attempted. The problem of lighting the 
immense stretches of coast bordering two oceans, the 
Great Lakes, the Gulf of Mexico, and the inland rivers 
and waterways, was a stupendous one to contemplate. 
There was, in fact, so little comprehension of the mag
nitude of the enterprise that for many decades no idea 
was entertained of attempting to establish a system of 
lights, beacons and buoys that would be amply ade
quate for all purposes. The early efforts in lighthouse 
construction were consequently directed chiefly, and 
almost solely, to the establishment of a disconnecte(\ 
and irregular system, which would protect the shipping 
world only in certain dangerous places. 

In this early development of the work, the coasts 
were divided into zones with certain important dan
gerous points marked plainly for lighthouse protection. 
The Cape Hatteras region, and the scarcely less im
portant Cape Cod district, early received special at
tention. Both of these capes were in the direct route 
of commerce, and the storms and shoals that made 
them dangerous to navigators had to be offset by 
adequate lights which would warn mariners of their 
proximity. The first attempts at lighthouse construc
tion were consequently made at a few such dangerous 
points along the coast, and from these in either direc
tion new lights were gradually erected. They formed 
the beginning of the new system which seeks to make 
all of our coast so well protected that navigators need 
have little apprehension in approaching the land from 
any direction at any point. 

But the rapidly increasing commerce on both the 
Atlantic and Pacific seaboard has made in recent years 
a more comprehensive system of lighthouses impera
tive. Likewise the shipping interests of the Great 
Lakes, the Gulf of Mexico, and the great inland rivers. 
have multiplied in importance, and the need for better 
protection from dangers to navigation has been gen
eral. For a quarter of a century now the American 
lighthouse system has expanded and developed, until 
it has reached a point in its evolution where it is 
without qUestion one of the best in the world. 
The enormous coast line of the United States is now 
actually cOlmected at every point with these modern 
"aids to navigation," and the seaman who knows his 
chart well has little difficulty in finding his way on the 
stormiest nights. 

The full extent of the lighthouse service can qest be 
appreciated by simply stating that there are some 
9,000 warning lights and signals stretched along the 
American coasts, forming a perfect link so that the 
navigator need never be beyond the sight of one of the 
hp.acons. Of this grand total-including lighthouses of 
different classes, buoys, beacons, and danger signals-
over 3 ,000 are lighted, giving forth their signals at 
night time. One thousand of these lights are .located 
on the Atlantic coast, 1,500 are scattered along the 
rivers and inland waterways, 500 on the Great Lakes, 
and 200 on the Pacific coast. These so-called Ilghted 
"aids" include a great variety of modern inventions, 
from the tall flashlight lighthouse, with its base of 
steel and stone, and costly lamp operated by electric 
power, to the modern gas and electric-lighted buoys, 
beacons and lightships. There is such a variety of 

different lights included in this list that detailed de· 

scription of them would fill volumes. The advances 
made in lighthouse and tuoy construction represent 
some of the marvels of modern engineering science. 

From time immemorial lighthouse construction has 
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been one of the most intricate and difficult of engi
neering problems. The destructive etIects of the sea 
and storms upon the foundations of these buildings 
early proved disastrous, and in the history of the 
science many unfortunate failures have been recorded. 
The need of a lighthouse at critical points has general
ly been almost in direct proportion to the difficulties 
of constructing such a building. Shifting sands have 
always formed insecure foundations for high buildings, 
and when these were aggravated by heavy seas and 
universal storms and winds the problem was intensi
fied. Even the construction of a tall lighthouse on the 
sandy beach some distance back from the sea was not 
always a matter of easy engineering work. The en
croachment of the sea upon the land in many places 
slowly undermined the foundations until they had to be 
strengthened or abandoned. One of the most etTectual 
ways to protect the lighthouses on our sandy coasts 
adopted in recent years has been to build dykes of 
piles and brush far out into the sea fO! the pUl'pose 
of making the ocean build up rather than te�r down 
the beach. The tides and currents of the ocean, eddy
ing in at particular points on the coast, would slowly 
wash away the beach and destroy it; but by construct
ing the dykes in the water these same destructive 
currents contributed to build up the land. When the 
tide laden with fine, loose sand strikes the brush 
anchored between the rows of piles, it either deposits 
the sand in passing through the obstruction, or collects 
it in a heap just where the angle is formed by being 
forced to one side by the brush. Slowly but surely 
land is thus formed. Half a dozen lighthouses along 
the Southern coast have been saved from total de
struction in this way. Several of them, which a dozen 
years ago stood perilously near the edge of the water, 
now stand five hundred yards back from the tumbling 
ocean. 

Even the best modern engineering has not yet been 
able to make the shifting sands a secure and perma
nent foundation for heavy structures. The difficulty of 
digging down into the sand for a secure foundation 
is sometimes attended by unexpected developments 
and obstructions that render the work almost of no 
avail. Forty and fifty feet below the sands nothing 
but soft, shifting quicksands have frequently been 
discovered, and the site of the new structure has had 
to be abandoned.!J.S a result. The difficulty of finding 
the right sort of foundation on the low sandy coast of 
our Southern States has consequently made lighthouse 
building more intricate in detail than along the rocky 
New England shore. Some of the most perple�ing en
gineering problems have been solved in that part of the 
country. 

One of the most noted advances in modern times 
has been the abandonment of the old towers of stone 
or brick and the adoption of the steel tubular struc
tures in their places. The latter are built more easily 
on a solid, ·rocky foundation than the old huge piles of 
masonry. The steel skeleton is bolted into the solid 
rock or anchored there by means of long spindle-like 
legs, which sink many feet down into the firm founda
tion. These huge cylindrical towers of steel with
stand the pressure of wind far better than the stone 
and brick structures, and their strength is so great 
that there is practically no danger of their ever being 
seriously injured by the elements. Even where the 
lighthouses are built in the water to mark shoals or 
dang.erous reefs, the steel tubular style of structure is 
adopted. The foundation work of the structure is 
built up above the water with stone or concrete, and 
to this the steel tower is bolted. The latter looks more 
like a giant smokestack thaJl anything else, and it 
fltands as a permanent beacon of the sea to warn mari
ners of their danger. 

Not only is additional strength and security ob
tained through the adoption of the steel tubular light
houses, but the cost of construction is greatly re
duced. Moder.n lighthouses cost far more than they 
<lid in former days, but that is due to the fact that 
they are built on a larger and more enduring scale. 
and the lights are of far greater power and intensity. 
A modern American lighthouse frequently costs ·$1 25,-
000, and often one-third of this is spent in the electric 
light and apparatus alone. In the old system the 
lights represented a comparatively small proportion 
of the expense. The finest French mirrors and lenses 
used were considered costly, but not in comparison 
to the electric lights and equipments. The gain ob
tained in the power of the light more than counterbRI
ances th.e extra cost. There are a score or two of 
lighthouses in existence whose lights throw a beam 
of 100,000 candle power. The tendency is to increase 
the power of the lights, for by so doing the great link 
of lighthouses is mad� more secure and more trust
worthy. 

To maintain the lighthouse service a corps of over 
4,000 men is constantly employ�d, and a fleet of more 
than fifty vessels. These latter are required to make 
periodical visits to the ditTerent lighthouses, light 
ships, and buoys, carrying supplies to the men and 
inspecting the lights in the interests of the depart
ment. The lighthouse keepers receive on an average 
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$600 a year for their services. With the salaries of 
the cr.ew, coal and provisions, it costs the government 
about $6,000 a year to maintain a first-class lightship, 
and about $500 a year for each of the 5,000 buoys scat
tered along the coast. At present the sum of neariy 
$750,000 is required to pay the lighthouse secvice 
men who watch the lights, tend the buoys, and live 
their solitary existence on the lightships. The service 
is altogether well handled, .and as efficient as it is 
possible to make it, while the keepers and crews are 
as enthusiastic in their work as any body of men in 
the world. 

••••• 
THE PHYSIOLOGY OF CERTAIN COLORS. 

BY JAMES WEIR, JR., M.D. 
Havelock Ellis, several months ago, had an article 

on "The Psychology of Red" in Popular Science 
Monthly, in which he showed that red has an un
mistakable etIect on the psychical organism. Incident
ally, he also demonstrated the fact that color has 
likewise a physical etIect both upon plants and upon 
animals. He does not, however, discuss the physio
logical causes for each etIect. It is the purpose, there
fore, of this brief paper to bring out the probable 
action of color on the basic principles of life as far 
as we know them. 

Thousands of years ago, it was noticed that plants 
reared in darkness were colorless and of weak .and 
fragile habit. It was also observed that men who 
passed their lives in darkness or semi-darkness were 
not as robust as those who lived in the light of day. 
So the general conclusion was reached very early in 
the history of the world, that the light of the sun 
directly influenced both animal and plant life. 

Recently, it has been determined that the rays of 
the sun exert dynamic, chemic, and physiologic etIects 
on the vis vitw of plants and animals. The three 
forces through which the rays of the sun act, viz., 
the dynamic, the chemic, and the physiologic, are, to 
a certain extent, intercorrelated; therefore, they must 
be studied together_ 

It will hardly be necessary to point out the fact 
that white light or daylight is a combination of all 
of the primary colors, violet, indigo, blue, green, yel
low, orange, and red. It is highly important to my 
thesis, however, to demonstrate that certain of these 
colors exert a selective or elective influence on the 
physiology of animate organisms, and, individually, 
atIect such organisms in some degree. 

Flammarion'� beautiful experiments at the climato
logical station at Juvisy, have shown beyond question 
of doubt, the widely ditIerent etIects of the red and 
violet rays on plants. The plants chosen were of the 
genus Mimosa or "Sensitive Plant," and were sub
jected to the same environments with the exception 
that some were reared beneath dark blue glass, and 
others beneath red glass. 

In four months, the plants grown under the red 
glass had attained extraordinary development, while 
those subjected to the violet rays had made no prog
ress whatever. Similar etTects were noted in the case 
of strawberries, and numerous other vines,.plants, and 
shrubs. 

The plants grown beneath blue glass did not die, 
but seemed to remain in a dormant condition without 
growth or further development. 

Zacharawietz, of Vaucluse, has also shown that 
plants are strongly atIected along the lines of rapid 
growth and development by red and orange rays. As 
early as 1 8 83 I demonstrated and published the fact 
that typhoid fever germs would not live when sub
jected to the blue or violet rays. 

Ward, Finsen, Berghold and others have shown that 
the blue, violet and ultra-violet rays are fatal to bac
teria and that the other colors are not, while Finsen 
has made successful use of this knowledge in the treat
ment of zymotic.skin diseases, such as smallpox, mea
sles, and scarlatina. It would appear from these ob
servations that the red and orange rays have a dis
tinctly favorable physiological action on plants, while 
the blue, violet, and ultra-violet rays are as distinctly 
delet�rious. 

When we come to observe the action of the viol.et 
rays on animal life, we see that such 'action is, appar
ently, markedly ditIerent from that to be observed 
in vegetable life. But, as Davenport has pointed out, 
this ditIerence is more apparent than real; for .these 
effects on animal and plant physiology are due to the 
same chemical metabolic changes, but, "while plants 
succumb to the influence of the violet rays, animals, 
b€.ing more highly organized, are able to take advan
tage of th.em and flourish." 

In 1883, while studying tinctumutation or the color
changing function in certain animals, I reared a large 
nl,lmber of newts, or salamanders, ·from the eggs. The 
eggs were placed in shallow vessels which were cov
ered by colored glasses, blue, orange, green, and red. 

The eggs under the blue glass hatched out first; un
der the orange, second; under the red, third; and 
under the green, last of all. The young larVa! under the 
red glass -wer.e much more active, at firlSt, than those 
under the other glasses, and attained full maturity 
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several days earlier. The larva! under the blue glass, 
however, grew to be much larger and in the end were 
much stronger and more agile. Under the green glass, 
the larVa! were sluggish, and of slow growth. I no
ticed, moreover, that whereas there were no monstros
ities or deformed animals under any of the other 
glasses, there were many under the green and the 
orange glasses. 

The animals under the blue glass were distinctly 
darker than those under the other glasses, and, under 
the microscope, the chromatophores, or color-bearing 
cells, were seen to be much more numerous. 

The violet, and ultra-violet rays have a pronounced 
chemical as well as physical etIect on the human body. 
They have, also, in all probability, a dynamic etIect, 
which is shown by the feeling of well-being or other
wise. The "summer girl" who, in the early days of 
her vacation, cannot stand the sun, will, in the middle 
of summer, welcome the embraces of Phrebus Apollo 
and will revel in his kisses! She says that she has 
become accustomed to the rays of the sun and that 
she no longer feels them because it has become her 
"habit to walk abroad without hat, parasol, or um
brella." Thus she gives credit to the wrong agent; 
for her feeling of well-being is not due to habit, but 
to the thin brown veil of tan which the violet rays 
with ever�busy brush have spread out on the surface of 
her body wherever it has been exposed to them. The 
violet rays thus erect a barrier against themselves, 
for they cannot pass the tan. Nature always takes 
care of her children, that is, if they will give her time, 
and do not, in their ignorance, attempt to hasten her: 

It is true that, primarily, the violet rays are super
ficial in their ·etTect; yet they are, nevertheless, some
times destructive in a higp. degree. Ask the boy who 
awakes in the night after an afternoon in the river, 
and "moans, and moans, and moans" on account of the 
intolerable fire between his shoulder blades, what he 
thinks of the ultra-violet rays; or, ask the blind and 
helpless traveler who stumbles across the weary waste 
of Arctic snows what he thinks of them? Both sun
burn and snow-blindness are due to the violet and 
ultra-violet rays. 
. Yet, the violet rays are absolutely necessary in the 
up-building of the normal, healthy man. Their action 
must be, I take it, primarily through stimulation of 
the vaso-motor nerves, 1. e., the nerves which control 
blood-vessel action. The first etIect is dynamic in 
character; there is dilatation of the blood vessels with 
a consequent increased flow of blood. The second 
etIect is chemical in nature; the increased flow of 
blood incites the blood-producing organs to manufac
ture new blood-cells, consequently the plasma of 
these cells ditIers chemically from the plasma of the 
old cells. There is, also, increased oxidation and oxy
genation due to increased flow of blood through 
the lungs. The third etIect is pure�y physiological. 
Owing to the increased flow of new blood cells to the 
tissues, cell growth is excited and new tissue is 
formed. Of course, waste is going on all the time; 
the violet rays merely act as a tonic in stimulating 
the organs of the animal economy toward repairment 
of waste by renewing and building up tissue. These 
beneficial rays are present in ditIused daylight, hence 
the direct rays of the sun are not absolutely necessary 
in order to produce their good etIects on the animal 
organism. Direct sunlight is, however, an exceedingly 
efficacious tonic when used moderately and under
standingly; there can be intemperance, however, in 
the use of every good that Nature has given us. 

• Ie, • 
TWO NEW WARSHIPS FOR CHILE. 

Remarkable progress has been displayed by Messrs_ 
Armstrong, Whitworth & Co., of Newcastle-on-Tyne, and 
Messrs. Vickers Sons & Maxim, of Barrow-in-Furness, 
the famous British armament manufacturers, who are 
each building a first-class battleship for the Chilean 
navy. On February 26 last, as both the new ships were 
to be as nearly alike as possible and brought up to date, 
Sir Edward Reed, the English M. P., who is naval archi
tect and engineer of the Chilean government, brought 
the two firms into close communication in respect of 
everything of first-class importance in these two bat
tleships, including the design of the two ships and of 
their machinery, armor, guns, etc. The result of the 
co-operative action of the builders in this instance is 
that already the Armstrong Company have worked 3,000 
tons of materials, and the Vickers Company approxi
mately the same quantity into the hulls of their respec
tive ships, and have made corresponding progress with 
the armor, guns, etc. The work of construction was 
hurried forwarq by the recent threatenings of a rupture 
between Chile and Argentina, and the two firms con
tracted to build and arm the ships ready for sea within 
eighteen months from the date of signing the order; 
but the new treaty between the two countries has re
tarded building to a certain extent, though the two 
firms, in view of the progress that has been made, are 
yet hopeful of completing the work within the specified 
time. If the work is fulfilled within the eighteen 
months, it will constitute a record for speed in the 
building of a flrst-class modern battleship. 
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REVOLVING CHIMNEY CAP. 

In order to insure at all times a perfect draft in the 
chimney pot the chimney cap here illustrated has been 
invented. The device forms a shield for the chimney 
top, which rotates with the wind to such position as to 
prevent the wind from blowing down the chimney. By 
its use the necessity for high smokestacks is avoided. 
Mrs. Anna E. Cook and Mr. Frederick J. Cook, of Law
renceburg, Ind .• are the inventors of this device. 

A head piece is employed which may be secured by 
any suitable means to the top of the chimney or smoke-

REVOLVING CHIMNEY CAP. 

:;tack. The head piece comprises a peripheral plate and 
Il. central hub supported by radial armf'!. Threaded into 
the hub is the lower end of a vertical stud or rod on 
which the chimney cap proper is mounted to rotate. 
The upper end of this rod is conical and fits into the 
conical recess of a cap screw. A sleeve piece is thread
ed at its upper end over the cap screw, and is pro
vided at its lower end with a bearing hub in which 
are placed a series of balls that bear against the rod. 
The chimney cap proper is made in two sections. The 
section shown on the left is of cast metal and is held in 
place between the head of the cap screw and the sleeve 
pif,ce. The other section is much lighter, being formed 
of sheet metal bent to shape and riveted to the cast met
al section. Projecting from the ball bearing cup is a 
stud on which a weight is threaded. The weight may be 
adjusted along the stud to balance the chimney cap 
properly. In operation the wind striking the chimney 
cap will rotate it to the position offering the least reo 
sistance.' This position will be reached when the up
wardly sloping cast metal section is presented to the 
wind. In this position it will be seen that the pro
ducts of combustion passing up the chimney are di
rected at an angle with the wind. A good draft is thus 
maintained, and the evil effects of wind blowing down 
the chimney are avoided. 

. ' . .  
A NEW SOOT-PROOF SPARK PLUG FOR GASOLINE 

MOTORS. 

Our illustration shows the parts and ensemble of a 
recently patented spark plug, the invention of Mr. 

s 

H 

A NEW SOOT-PROOF SPARK PLUG FOR GASOLINE 

MOTORS. 

C. A. Mezger of 12 Clinton Street, Brooklyn, New 
York city. The plug has two wide and deep air 
gaps between the center wire and the outer shell. 
These parts are well insulated from each other by a 
single, heavy porcelain, which fits loosely in the shell 
Z and rests upon a shoulder in the latter. A brass 
packing rin�, W, that screws into shell Z presses the 
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procelain P tightly upon an asbestos washer that rests 

upon the shoulder in Z and makes a tight joint between 
it and the porcelain, thus preventing any gas leakage. 
The spindle S is also packed with asbestos where its 
shoulder U is pressed upon the edge of the hole in 
p through which S passes. The cap H is screwed on 
the threaded part of S till it presses tightly against 
P and thus clamps the spindle S tight,y in place. The 
porcelain is tipped with a brass cap over which H 
fits. A thumb-screw T is used for secur
ing the wire from the spark coil. 

The construction of this plug is of the 
strongest. The porcelain being in the 
form of a single large tube, of which 
the inner end, exposed to the hot gases, 
forms a tapering shell, it would seem 
as if the chances of breakage should be 
very slight. Furthermore, the center 
spindle and wire are made of one piece 
of nickel steel, the spindle being turned 
down to the size of a wire at the end 
that projects into the cylinder. A nickel
steel wire also is fastened into the shell, 
the inventor having found this to have 
more lasting qualities than the platinum 
wire that is generally used. 

The principle followed by the inventor 
in designing this new plug is, that by 
arranging for a sufficiently great sur
face of insulating material between the 
outer shell and the center spindle, the 
resistance of any layer of carbon that 
may happen to form on the porcelain 
will be greater than that of the sparlr 
gl>P in the compressed gas. Conse-
quently, following the path of least resistance, the 
spark will always jump. Proof of this is to be 
had by the fact that if the porcelain shell is 
coated with carbon in a gas-jet, and the plug then in
Rerted in the motor, the latter can be started with the 
same ease as if the plug were perfectly clean. The plug 
appears to be one of the best solutions of the high
tension ignition problem that has as yet appeared upon 
the market. 

• I • •  
AN AUTOMOBILE AMBULANCE. 

The automobile has been applied to a wide variety 
of uses since it became popular in the United State", 
but it is believed that the city of Cleveland has the 
only one which is used for an animal ambulance. 
Dr. W. H. Staniforth, of that city, has an infirmary 
for dogs and cats and makes a specialty of their 
treatment. For some time past he has used an auto 
especi'Rlly deSigned for taking patients to and from 
his hospital. The rear portion is similar' in design 
to the ordinary runabout, Iiut the front portion 
has been enlarged to sustain a platform containing 
a wooden case which is divided into upper and lower 
sections, the upper portion being used for cats, as 
its name implies, and the lower portion for dogs. 
The sides of the case have slits protected by wire 
to admit the air, while each contains a dish of water . 
The portion for the dogs is divided also into two 
sections, so that three or four canine patients can be 
taken at a time. The accompanying photograph shows 
the doctor making his rounds in the 
automobile, with his two pet bull
dogs, who usually accompany him . 

••• 
As the result of an extensive series 

of investigations into the subject of 
streaming protoplasm, A. J. Ewart 
comes to the following conclusions: 
The viscosity of the protoplasm is 
the most important physical factor 
which determines the velocity of the 
streaming motion. Change of tem
perature causes a reaction mainly 
in so far as it alters the viscosity; 
a rise in temperature decreases the 
viscosity and increases the velocity. 
Light has no direct action, and 
gravity only affects the movement 
to a very slight' degree even in 
large cells. Acids, alkalies, and me
tallic poisons all retard the stream
ing; but alkaloids, although they 
are strong muscle or nerve poisons, 
have but slight action. In agreement 
with other experimenters, alcohols 
and anresthetics, when present in 
small quantities, are found to ac
celerate the motion, but in larger 
quantity produce an inhibiting effect. 
With regard to the energy which 
gives rise to movement, Ewart is of the opinion 
that the only kind of energy which appears to be 
capable of being generated is due to surface ten
sion. This is produced in the moving layers by elec
trical currents. and their source is to be looked for 
in chemical changes in the substance of the proto

plasm.-Proc. Roy. Soc. 
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HORSEBlIOER'S BOX. 
Of particular interest to blacksmiths is a recent in· 

vention patented by Mr. John B. Fladby, of Rutland, 
North Dakota. The invention relates to improvements 

. in boxes for holding horseshoers' tools, nails, and shoes. 
One of the principal features of the box is the pro
vision of a tray divided into compartments for different 
sizes of nails, and so arranged that only one compart
ment will be uncovered at anyone time, thus preventing 

HORSESHOER'S BOX. 

mlxmg of nails on the fioor, should the box be tipped 
over. Another feature is the provision of a convenient 
folding rack for holding horseshoes. 

The box, as illustrated, is divided at the center by a 
transverse partition, at one side of which is an open 
receptacle for rasps, hammers and other tools. At the 
other side of the partition is the circular tray divided 
into compartments for containing the different sizes of 
nails. The tray is mounted on a center post having :I. 
step bearing in the bottom wall of the box and extend
ing at its upper end through the cover piece or lid. 
The lid is provided with an opening at one side through 
which access may be had to the compartment directly 
below. A lever which is secured to the projecting end 
of the tray post may be operated to bring any of the 
compartments of the tray under this opening. If the 
operator should desire some nails of a certain size, the 
lever is turned until it points to the corresponding indi
cator-plate; this will bring the proper compartment un
der the opening. A simple catch is provided for holding 
the tray against turning except when it is desired to use 
a new compartment. A convenient handle is provided 
for carrying the box about and this, when not in use, 
may be turned down out of the way. At one end of the 
box is the rack for holding horseshoes. This rack when, 
in its upper position is supported by a series of links 
which have hinged connection with each other. The ar
rangement is such that when the horseshoe rack is 
raised to this position a finger on the lowest link snaps 
into an opening in the middle link and locks the parts 

AN AUTOMOBILE AMBULANCE. 

against downward motion. When not in use the rack 
must first be raised slightly and the joint between the 
lower links forced outward when the rack may be 
folded down neatly against the side of the box. 

The invention is noteworthy for the simplicity at 
its design and of its construction, and for the effici
ency of its operation. 
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POPP-BRANL Y AERIAL TELEGRAPHY SYSTEMS. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

An aerial telegraphy project of unusual interest i s  
now being organized in Paris. It  is the intention to 
establish a subscriber system which will cover the 
whole city, and the subscribers will be kept posted as 

Mounting- the Masts. 

to all the important news of the day. A company has 
been formed for the purpose, which company is headed 
by Victor Popp, a prominent engineer and direc
tor of compressed air and electric lighting systems in 
Paris; with him is  associated Dr. Edouard Branly 
whose work in aerial telegraphy is too well known to 
be dwelt upon. This company has al ready installed 
a station at its headquarters, Place de la Madeleine, 
and two others at the newspaper offices of the Figaro 
and Journal, besides a third at the Agence Havas, 

.A 

Details 01 the New Branly Coherer. 

A, tripod on base; B, base; C, tripod, end view. 

near the Bourse. For some months past messages 
have been regularly sent between these posts and 
there seems to be no question as to the practical oper
ation o f  the system. Dr. Branly"s newly improved in
struments are used and the masts are mounted on the 
roofs of the buildings. 

The execution of the subscriber system will no doubt 
be carried out shortly. For this purpose a main trans
mitting station will be established in a central 
locality, perhaps near the Bourse. This post will 
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bulletin boards for posting the news. The utility of 
such a system will Ile at once apparent, for it  will 
greatly further the business interests of the city. 

Among the instruments used, the new coherer and 
transmitting device has attracted considerable atten
tion. M. Branly has lately discovered a new form 
of coherer which has several advantages over the ordi
Iiary type which uses a tube with metal filings. It  i s  
o f  a more solid construction a n d  at the same time more 
sensitive; the most valuable improvement is the sup
pression of the tapper, which makes the whole ap
paratus considerably simpler. The principle of the 
n€;w coherer is that of a contact between a polished 
and an oxidized metal surface, and as now constructed 
it has the form of a small tripod about an inch high 
resting upon a metal plate, as will be noticed in the 
engraving. The cohering action takes place between 
the ends of the three rods and the lower plate. The 
rods are of steel about 1h inch in diameter 
at the lower part and are united above by a 
circular metal plate. To the latter is con
nected one terminal of the circuit. The ends 
of the rods are first well cleaned and polished 
and are then given a slight coating of oxida 
by heating in a closed receptacle in a gas
furnace. It is necessary that the coating 
should be of a determined thickness and this 
is obtained by regulating the temperature of 
the furnace. The lower plate upon which these 
oxidized points rest is of steel and has a 
highly polished surface. The rods of the tri
pod are in parallel in the circuit. The en
graving shows the tripod and lower di sk; to 
the right is seen the polished surface of the 
latter and to the left the ends of the rods. 
The degree of oxidation of the points is an 
essential feature and upon it depends the sen· 
sitiveness of the coherer. This type has been 
found to be more sensitive than the tube with 
metal filings and experiments showed that it 
worked with a small spark over distances at 
which the filing coherer failed to respond reg
ularly. Owing to its greater sensitiveness, 
voltages of % to 1 volt are used. After the 
decohering action takes place by a spark, a 

slight shock brings back the conductivity even 
when working on a closed circuit through a 
resistance. Under the usual conditions of 
open circuit a very slight shock is found to 
answer. The latter feature enabled the inven
tor to place the tripod directly upon the Morse 
receiving instrument and the shock is  given 
by the striking action of the armature. This 
is a considerable improvement, as it simplifies 
the apparatus of the receiving station. The 
receiver may be also made to work more rap
idly. One of the pictures shows the 
Morse receiver and tripod coherer to 
the left; the diagram shows the connec-
tions. A battery cell of lj� vo:t has one pole joined to 
the upper tapping screw of the receiver, A, and the 
current passes down through the screw to a platinum 
disk P fixed to the movable arm of the instrument. The 
disk is insulated and is  connected by a flexible wire 
to a sensHive Claude relay, R, then to a variable re
sistance r and to the lower steel disk D. The tripod 
is  connected to the battery, completing the circuit. 
The relay closes the second circuit, including two to 
four Leclanche cells and the receiver magnets. When 

Marine Receiver Mounted on Gimbals-Battery and 

a spark is sent from the transmitting station, the 
coherer acts and closes the relay circuit. When the 
relay acts it throws in the receiver magnet and the 
armature arm is drawn down. The platinum plate 
being separated from the screw, the relay circuit is 
opened and consequently the receiver circuit. Mean
while the arm continues downward by its inertia and 
strikes the lower screw B. This screw is fixed in the 
platform which carries the coherer, as will be ob
served. The shock of the arm against the screw is 
sufficient to act upon the coherer and open the circuit. 
The spring then brings up the arm against the upper 
screw and the contact is  established as before. I t  
wiII 'be seen that b y  utilizing the action o f  the receiver 
to give the shock to the coherer, the independent 
tapping device is  eliminated and the whole reduced 
to a simple form. Owing to the slight shock which is 
required for the coherer the play of the tapping arm 

A Transmitting-Post. 

may be reduced, resulting in an increased speed of 
reception. The tripod coherer is  inclosed in a glass 
protecting cylinder and the whole is very compact, 
measuring but 2 inches high and 1% inches in diam· 
eter. When not in use the tripod is lifted off the lower 
plate by turning an upper screw around which i s  
wrapped a flexible wire connected to the tripod and 
answering at the same time for the current. The 
transmitting station, which has apparatus of the usual 
type, is shown in an engraving. On the left is the 

contact key and the 
motor operated in
terrupter for the in
duction coil. Above 
i s  the switchboard 
with instruments. The 
induction coil is con
tained in the right 
hand case, with a var
iable condenser below 
and the discharger 
mounted on top; the 
upper cable leads out 
to the mast. 

have ample telegraph 
and telephone facili
ties for receiving the 
news of all the impor
tant events of the 
day. As the news is 
received, the central 
post will transmit it 
in turn by aerial tel
egraphy to a series of 
r e c e i v i n g stations 
d istributed through
out the city and sub
urbs. From these, 
c y c l i s  t messengers 
will carry the news to 
t h e  s ub s cribers' 
houses say every half 
hour. Thus the sub
scribers will be kept 
posted on all the lead
ing events both of 
home a n d  foreign 
n e w  s, stock quota
tions, markets, et c. 
The relatively small 
cost will place the sys
tem within the means 
of m a n  y persons. 
The system will be es
pecially valuable for 
hotels, clubs, caf�s, 

etc., which are to have 
Resistance-Box Below. Morse Receiver with the New Brawy Coherer. 

Besides the Paris 
system the company 
has a number of oth
er projects under 
way. It is  expected 
to establish a system 
of maritime posts all 
around the coast of 
France in order to 
communicate w i t  h 
vessels. At present 
two such posts are 
being erected on the 
north coast, one at 
Cape Gris Nez and 
a second at Cap de la 
Hague, and these are 
to be finished by the 

POlP·IBAlUY dBIAL TILEGBAPllY 8Y8UIt •• end 0 f November. 
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Others will  follow and finally it is expected to cover the 
whole north and west coasts, as well as those of the 
Mediterranean. Later on the system will be extended 
to the French possessions i n  Africa, along the north 
LOast from Algiers to Tunis and also on the west coast. 
Ii  i s  proposed also to connect Madagascar with the 
mainland and from thence by telegraph with the north. 

DIAGRAM OF THE RECEIVING SYSTEM. 

M. Popp and Lieut. Monteil have a project for con
necting Tunis with Lake Tchad across the Sahara by 
a succession of aerial telegraphy stations. The Lake 
Tehad station will connect to the projected telegraph 
lines extending to the existing Niger and the Congo 
systems. 

. 1 .  . 
Exhibition of' Recent Scie ntific Inventionl!l at the 

R o yal Society, Lo ndon. 

Some interesting exhibits relating to recent inven
tions and discoveries i n  the various ramifications of 
scientific and electrical research have been on view in 
London at the rooms of the Royal Society of Great 
Britain. 

An apparatus for the administration of chloroform, 
combined with air for the formation of an anmsthetic, 
the invention of Mr. A. Vernon Harcourt, was exhib
ited, the salient characteristic of which is  that the 
chloroform may be administered without any ap
p rehension of danger to the patient. In this contriv
anee there are two vessels, in one of Which chloroform 
mixed with alcohol is  placed, and in the other pure 
water, over the surface of which liquid air is drawn. 
When passing over the first vessel the air absorbs 
approximately 2 per cent of its volume of the chloro
form and spirit, the latter of which mixture is  ab
sorbed by the water when passing over the second 
vessel, leaving only pure chloroform. The air with 
chloroform is then drawn through a thi rd vessel, filled 
with a double-way cock, by which it is  further diluted 
with any quantity of air to any desired extent. For 
the administration of the chloroform to the patient a 
special contrivance is placed over the mouth, which is  
fitted with two valves. One valve is  connected to the 
vessel containing the chloroform and the patient when 
inhaling draws the chloroform from the vess�l,  and 
when exhaling, emits it through the second valve into 
the atmosphere. 

The Hampson hydrogen liquefying apparatus was 
also shown. Hydrogen when compressed at ordinary 
temperature and then permitted to expand becomes 
warmer. This is a peculiar distinguishing feature of 
this gas. But if the hydrogen is compressed at a tem
perature below the normal and is  then permitted to 
expand, instead of becoming warmer, it grows colder. 
In the Hampson apparatus the hydrogen in the gaseous 
state is  passed under a pressure equivalent to 150 
atmospheres through coils  cooled by solid carbonic 
acid, liquid air at a temperature of 185  deg. Cent., and 
by liquid air boiling under reduced pressure at 200 
deg. Cent., into the interior of  the apparatus. The 
passage of the hydrogen through these coils consider
ably cools it, and in this state it enters a regenerating 
coil, and by expanding through a valve at the bottom 
of the coil becomes partially liquefied. The l iquefied 
gas is  caught into a vacuum vessel placed under the 
liquefying apparatus. That portion of the hydrogen 
which is not liquefied returns through the regenerating 
coil to the compressor, cooling the other gas as it 
passes. Liquefaction of the hydrogen is comparatively 
rapid-about a pint being obtained in the course of 
half an hour. Dr. Travers, who exhibited the Hamp
son apparatus, has determined the melting point of 
hydrogen to be 14.1 deg. absolute. 

Another ingenious contrivance was Prof. H. L. Callen
dar's apparatus for ascertaining the m echanical equiv
alent of heat, an invaluable device for engineers. It 
consists of a brass cylinder 6 inches in diameter by 2 
inches in length. This vessel is half filled with water 
and is  kept revolving by an electric motor. A brake 
strap composed half of silk and half of leather with 
a floating weight at each end is placed around the 
periphery. The means of keeping the weights afloat 
is  very ingenious. When the coefficient of friction 
increases, the strap slips round the cylinder, bringing 
the silk portion into contact with the latter, and the 
immediate result is a diminution of friction. On the 
other hand, if  the coefficient of the friction decreases, 
the strap slips round the cylinder in the reverse direc
tion until the leather is brought into contact with the 
cylinder, when the fri ction is increased. By this alter
nate increase and decrease of the length of the re
spective materials upon the cylinder, the position of 
equilibrium can be soon ascertained, and the exact 
number of foot pounds exerted may be determined by 
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calculating the weights and rotating velocity. The 
temperature is recorded by means of a platinum ther
mometer. 

Some experiments were also carried out to i l lustrate 
certain phenomena. One of the most interesting was 
an artificial production upon a small scale of the 
aurora borealis by Prof. W. Ramsay. To produce this 
remarkable phenomenon, a powerful electro-magnet is 
placed in a vertical pOSition, and pole pieces extend 
from both the upper and lower ends of the magnet in 
a horizontal direction. Between the pole pieces is 
placed an exhausted glass globe containing an annular 
ring in its upper part. A powerful alternating cur
rent is  discharged through the ring in the glass sphere, 
producing an annular glow discharge. When a cur
rent is directed through the coils of the electro-magnet 
the annular glow discharge in the globe is  deflected 
downward in the form of streamers, very similar to 
those of the aurora borealis. As is  well known, in
vestigations of the spectrum of the aurora borealis 
have conclusively proved the presence of krypton in 
the phenomenon, and Prof.  Ramsay practically i l lus
trated this discovery by filling the globe with highly 
rarefied air, which immediately resulted in the produc
tion of the krypton in the discharge. 

Prof. Johnstone Stoney, F. R. S., comprehensively 
illustrated the interference between portions of light 
from independent sources. A broad sodium flame was 
reflected by lenses upon a diffraction grating with 
26,000 reflecting strips. A slit was then interposed, 
but parts of the light which fell upon widely separated 
strips of the grating, emanated from different parts of 
the flame, and in phases and polarization conditions, 
were not related to one another. Yet the portions of 
l ight reflected from these strips interfered with one 
another, resulting in the same distribution of light, 
and the spectra produced was in every way as pure as 
if the reflection of the flame had fallen upon the slit 
instead of upon the grating. Also, no matter to what 
width the slit was adjusted, the definition of the D 
lines of the spectrum of the second order was remark
ably clear. In another experiment Prof. Johnstone 
Stoney threw the image of a flat flame upon a micro
scopic diatom with hexagonal markings, and a large 
number of circular spectra were observed gathered 
around a common center. 

A very interesting experiment was also shown of a 
paradoxical consequence of the wave theory of light. 
It is  a well-known fact that if a ray of light falls upon 
a right-angled prism of the conventional type, the 
l ight is  totally reflected at the internal surface of the 
hypothenuse and emerges at the other rectangular 
face. But at the same time the hypothenuse surface 
must be perfectly clear, otherwise the light will not 
penetrate it. This latter condition was proved by an 
interesting experiment carried out by Messrs. Edsel' 
and Senior. They used a prism, the hypothenuse sur
face of which was marked with a photographic dif
fraction grating of 3000 lines to the inch, the rules 
being parallel to the axis of the prism. When this 
lined hypothenuse face was exposed to a ray of light., 
the latter was not reflected at the face, but a consid
erable portion passed out through the grating result
ing in brilliant diffraction spectra. 

• • • t • 
Th e Strnf'ture of GlaCier Ice. 

Mr. J. Y. Buchanan, the well-known scientist who 
has made extended study of the structure of glaCier 
ice, principally from the Aletsch Glacier, has found 
that the weight of the individual grains of ice varies 
considerably. The fragments of this glacier which 
float as icebergs in the Mergelin Sea are exposed to 
the powerful weathering of the summer sun, and are 
comparatively easily dissected into their constituent 
grains. A number of blocks were so dissected in order 
to ascertain the weight and size of the largest grains, 
when the following weights of single grains were 
determined : 700, 590, 450, 270, 255 ,  170, 150 and 100 
grammes. The blocks of ice contained grains of all 
sizes which fitted each other so exactly that in the 
fresh unweathered block the whole volume was filled 
with ice. 

The sun's rays on glacier ice accomplishes a dual 
operation-it disarticulates the ice into its constituent 
grains, and it splits the individual grain into l amin.-e 
perpendicular to the principal axis of the crystal, and 
bounded by the planes of fusion as discover-.od and 
described by Tyndall .  These planes are the distin
guishing characteristic of the individual ice grain. 
Under the influence of radiant heat an ice crystal be
gins to melt at the surfaces which separate these 
laminm, and the process of disintegration and decay 
is  directed by their plane. On the other hand, an 
ice crystal floating in water and losing heat generates 
ice laminm, which are directed by the same planes 
and which form the continuation of the correspond
ing laminm of the parent crystal. This was well 
observed during the Mergelin Sea observations. Every 
night a thin skin of ice was formed at the shallow 
end of the lake where the ice blocks collected. As 
the grains in a block of glacier ice are distributed 
quite irregularly, the water line of a floating block 
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necessarily cuts a great number of grains, all of 
which are oriented differently. The ice crystals 
which were formed during the night along this line 
were oriented each one by the grain with which it was 
in contact, and from which it appeared to spring in 
continuation of its crystaiJine laminm. 

The disarticulating and analyzing action of sun's 
rays i s  not accomplished without the selection and 
expenditure of energy. Accordingly it is  observed 
that one grain protects another. I t  is  only the grains 
that are exposed to the sky, and above water, that 
are so analyzed, and prolonged exposure of this kind 
reduces a grain to the last stage of dilapidation. The 
grains beneath the surface, whether of ice or wate l', 
are almost completely unattacked. The necessity of 
direct sky light for the disarticulation of glacier ice 
into its constituent grains is  seen in the artificial 
grottoes which are maintained at easily accessible 
parts of most popular glaCiers. The thickness of the 
softened ice is so trifling that it is  hardly noticed, 
and the whole grotto appears to be cut out of clear 
blue ice. If the observer on penetrating for a few 
feet, turns round and looks outward he sees the sur
face of the ice walls of the grotto etched with strange 
line figures. These are most strongly marked at the 
opening, and they cease exactly at the spot where 
the last ray of direct sky light strikes the ice. Were 
it not for the fact that a glacier is made up of dis
tinct grains of ice, and that this substance has the 
property of melting and freezing at different temper
atures, according to the compOSition of the water 
with which it comes in contact and to the pressure 
to which it is subjected, there is l ittle doubt that a 
glacier would be as motionless as any other mass of 
crystalline rock. 

• f . , . 
Trial of the " Adder " a n d  " Moccasl·n." 

The latest . Holland submarine boat "Adder" had her 
trial trip on the afternoon of November 11. After 
some preliminary work she dived, and while sub
merged made eight round trips over a quarter of a 
mile course. She was made to perform various evo
lutions, such as rising to the surface, dropping deeper, 
diverging in both di rections and turning in a short 
space. The speed test showed that when submerged 
she could make 7 . 2 3  miles an hour, which is nearly 
one-fou rth o f  a knot over the GOntract requi rement". 
On November 12 the "Adder;" in conjunction with 
the " Moccasin," was submitted to another test. The 
required conditions were four runs awash under one, 
two, three, and four cylinders respectively. The first 
half· mile was made in 5 minutes 4 5  seconds, the 
second in 3 minutes 50 seconds, the third in 3 min
utes 30  seconds, and the fourth in 2 minutes 55 sec
onds, showing an increase of speed as each cylinder 
w as added. 

The second trial was with the boat i n  light con
dition. Six runs were made over the course, half 
with and half against the wind. The times taken 
were as follows : First, 4 minutes 19 seconds; sec
ond, 4 minutes ; third, 3 minutes 3 6  seconds; fourt h,  
3 minutes ; fifth, 3 minutes 1 5  seconds; sixth, 2 min
utes 53 seconds. At noon the observers on shore re
ported that the "Adder" had exceeded her contract 
speed easily . 

In the afternoon the "Moccasin's" light trial took 
place. It consisted of three half-mile runs against 
the wind and three with it. While the "Moccasin" 
did not make a s  fast time in some of her runs a� 
the "Adder," she was, on the whole, considered stea,l
ieI'. Her times were : First, 8 minutes 40 seconds ; 
second, 5 minutes 5 seconds ; third, 4 minutes ; fourth, 
3 minutes 5 seconds ; fifth, 3 minutes 2 7  second � ;  
sixth, 3 minutes 3 5  seconds. 

Both boats exceeded their contract speed of 7 knots 
under awash and 8 knots under light conditions by 
more than half a knot. 

. , . t . 
'('h e  Trial of' th e Lebaudy A irship. 

The ai rship built for Pierre and Paul Lebaudy was 
tried near Nantes on November 13.  Several free 
ascents and descents were made. Tke flying machine, 
after making revolutions in every direction over fields 
and woods bordering the Seine between La Roche, 
Guyon and the town of Bonnieres, returned each time 
to its point of departure. The Lebaudy ship is similar 
in appearance but twice the size of the airships of 
Santos-Dumont. The machine was first tried on No
vember 8, when it was successfully operated for half 
an hour. 

,. . 1 . •  
At the recent opening of the Copenhagen Exhibition, 

a letter was made public from Thomas A. Edison on 
the future of electric traction. Mr. Edison asked as 
to his opinions concerning electric traction and aerial 
navigation replied : " I  believe that within thirty years 
nearly all railways will discard steam locomotives 
and adopt electric motors, and that the electric auto
mobile will displace the horse almost entirely. In thp. 
present state of science, there are no known facts by 
which one could predict any commercial future for 
aedal navigation." 
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Col. J. J. A stor's 'I.'urblue Pate nts. 

To the Editor of the SCIENTIFIC Al\IERICAN :  
I n  my typewritten letter to you last week, I said I 

p1'esent all my turbine pate:::J.ts to the public.  Through 
a typographical error, you printed this "dedicate" which 
might not mean free gift, which is  the idea I wish to 
convey to all ' who may be working on improvements in 
turbines. 

Please make this correction as early as possible. 
New York, November 8, 1902 .  J. J.  ASTOR. 

.. . . .  ., 
Leakage frolH Gas Mains. 

To the Editor of  the SCIEXTIFlC Al\IERICAX : 
I note with interest your article on " Street Ventila· 

tion," contained in your issue of November 1, in which, 
among other causes of ground contamination, you 
refer particularly to leaking gas mains, the following 
being an extract from your article : 

"According to the statement of one sanitary expert, 
i t  is  generally acknowledged by the gas companies of 
our city that fully one-third of the whole quantity of 
gas manufactured by them leaks away, before delivery 
through the house meters occurs. They recognize that 
it i s  far cheaper to manufacture this large excess of 
gas and allow it thus unheeded to contaminate the 
lower atmosphere of streets and buildings than to at
tempt to make tight mains or house connections." 

For the information of your readers generally, and in 
justice to  the gas fraternity, I desire to state that you 
have been very much misinformed, and th�t the impres· 
sion given in your article on this particular point is a 
IT!ost erroneous one, as the amount of gas lost by leak
age bears no such large percentage as that stated above. 

It  is true that there is al ways more or less leakage, 
but it is safe to say that for many years past the per
centage of gas lost by what is ordinarily known as 
" leakage," that is  to say, the difference in the amount 
of gas actually manufactured and that accounted for 
by consumers' meters, is not more than ten per cent, 
which includes not only the gas actually escaping but 
condensation and the reduction in volume owing to the 
difference in temperature between the station meter of 
the gas company and the meters used by the consumers.  

I n  all probability the amount of gas actually escaping 
and finding its way into the earth is usually 'not '  more 
than from eight to ten per cent, and this on the old sys
tems of cast-iron gas mains generally in use. On new 
and up-to-date street main systems, in connection with 
which especial attention is giveil to making particu
larly tight j oints, the gas leakage will amount to much 
less than the above. and in some cases it is as low as 
from three to five per cent. 

It is undeniably true that there are some old and 
i mproperly constructed gas-distributing systems in 
small towns on which the leakage account runs very 
high, and may even reach the amount stated in your 
article, but these cases are very rare ; and if the plants 
in connection with which they are used have any value 
at all, they eventually find their way into the hands of 
gas men of abil ity, whose first work is to overhaul the 
street main systems, thereby reducing the leakage to a 
normal basis, which is one of the principal factors in 
the conversion of such a property from a losing to a: 
paying basis. L. P. LoWE. 

San Francisco, Cal. ,  November 5, 1902 .  

The C u rre n t  Su pplenlellt.  

SUPPLEMENT No. 1403 contains the usual number of 
interesting articles upon metallurgical, physical, elec
trical, astronomical, and other subjects. The front 
page is taken up with illustrations of the new El Paso, 
Texas, Smelting Works, which is  the most modern 
plant of its ldnd in the country, and is noteworthy 
from the fact that all its power is  produced from 
Beaumont oil .  The plant is fully described. Mr. Henry 
G, Kittredge's  article on the Utilization of Waste and 
By-Products in Manufacturing i s  continued,  the sub
jects of Paper Manufacture and Slaughterhouse Prod
ucts being discussed. Among articles under the head 
of Physics are descri ptions of a new Pressure Indica
tor for Explosions, the Recording Weather Vane on 
the Eiffel Tower, the Biography of a S nowflake, and 
the Atomic Theory Without Hypothesis.  The use of 
electricity in mining plants is  shown in an article 
on Electrical Power on the Comstock Lode, while some 
suggestions from a German contemporary about a 
new method of starting induction motors will be 
found most interesting by many electricians. Many 
Contemporary Electrical Science Notes will also be 
found in this i ssue. A technical description of Prof. 
Atwater's Respiration Calorimeter tells of the novel 
mechanism in thi s  apparatus, while Recent Progress 
in Astronomy, and the Dead Sea as it  i s  To!day de
scribe some of the present wonders o f  the heavens and 
the earth. In archreology, a well i llustrated descrip
tion, with plans, of the House of  Minos, in Crete, 
furnisWls some very interesting reading. A ful l  page 
of Trade Suggestions and Consular Reports will be 
found near the back of- the - paper; 

Scientific American. 
EngIneerIng N ote •• 

Of the engines running on the Russian railways, 
4,766,  or 39 per cent, were built abroad, and 7,421, or 
6 1  per cent, in Russian engine yards. The St. Peters
burg and Warsaw Railway has the �reatest number of 
passenger engines, namely, 2,01 ; then come the South
Western Railways with 172, the Moscow, Yaroslav and 
Archangel Railway with 124, and the Southeastern 
Railways with 104 locomotives, while the remaining 
lines have each less than 100 locomotives at work. 

At the present time, in the middle island of New 
Zealand, there are about 240 dredges, costing from 
$25,000 to $70 ,000 each, in course of construction or 
ordered. Dredges are at work or about to work on the 
following rivers : Molyneux, Clutha, Kawarau, Manu
arhekai, Dart, Shotover, Lindis, Waiau, Mataura, Wai
pori, Nevis, in Otago and Southland ; in the Westland 
and Nelson on West Coast ; on the Totaru, Hokitika, 
Grey, Ahura, Buller, Inanghua, and Orwell Creek. 
There are also a great number of gold-bearing flats 
which are being dredged. 

The process of widening London Bridge, the scope of 
which was fully described in the SCIENTIFIC AMERICAN, 
i s  proceeding rapidly. The contractors have raised 
two sections of the wrought-iron bridge from a large 
raft in the river into position on iron piers on the 
west side of the bridge. This bridge and a similar 
one on the east side will  be  used by pedestrians while  
the old bridge i s  being widened. The sections raised 
each weighed eighty tons and were raised into posi
tion by hydraulic energy, the 160 horse power re
quired to !lccomplish the operation being assisted by 
the incoming tide.  

While there are probably large undeyeloped mineral 
resourcEj,S in other provinces of Cuba, mining as an em
ploying industry is practically confined to Santiago. 
The copper mines once so successfully exploited are 
being reopened, but do not yet appear in labor statis
tics. Manganese mines have been developed since 
the American occupation, about 125 men being regular
ly employed at 85  cents American money for a ten
hour day. This is surface working" and the mines 
are some distance from the city of Santiago. The 
iron mines of thi s  province employ over 4,000 men 
when sufficient labor can be obtained. 

WorK has been commencea upon the elaborate dock 
extension scheme at Manchester for the development 
of traffic between that city and foreign countries via 
the Manchester Ship Canal. The traffic of this water
way has expanded so rapidly during the past few years 
that the present dock accommodation at the terminal 
port of Manchester are altogether inadequate to cope 
with it. The new works will  cost some $ 2 ,500,000 to 
complete, and it i s  anticipated that they will be fin
ished by April,  1905. The land purchased for the 
necessary extension was the Trafford race course, for 
which $1,3 2 5 ,000 was paid. The work involves the 
excavation of a million cubic yards. For the water
way of the new dock alone 850,000 cubic feet of earth 
will have to be removed.  The new dock will be 3 ,700  
feet long and 250 feet wide ,  and broader at the mouth 
t o  permit large steamers to turn around. It  will have 
a depth of 28 feet to accommodate large vessels. The 
trading capacity of the docks will thus be increased 
to the extent of about 950 ,000 tons per year. Between 
this dock and the llext a new transit shed 2 ,250 feet 
long and 110 feet wide of four floors will 

'
be built .  

During the recent trials and experiments with alco
hol for motors in Paris, M. Sorel carefully examined 
the exhaust gases to ascertain if complete combustion 
were effected 1\'ith the various alcoholic agents uti
lized . He has prepared an extensive report upon the 
subject. From this it  appears that he nearly always 
found acetic acid in the exhaust gases, proving that 
thorough combustion was not attained. It is also 
apparent from the various vehicles M. Sorel examined 
that the capacity of combustion is the least with light 
h i gh-speed vehicles, but h e  even found that heavy 
motors did not obtain the efficiency expected in this 
direction. To insure perfect combustion M. Sorel has 
found by experiment that the air supply which has 
been calculated upon a theoretical basis as sufficient 
to attain perfect combustion is  deficient by 50 per cent. 
This scientist intends to investigate the subject still 
more, and to , ascertain exactly what air pressure is 
requisite to insure the most efficient combustion, and 
the result of these investigations should prove of 
great value to those who use alcohol-driven motors. 

• • • • • 
on F li el on Transatlantic 'I.'rip. 

The American Line steamship "Kensington," which 
arrived on November 4 from Antwerp, , used oil for 
fuel nnder one boiler throughout the trip. At the 
height of the coal strike the "Kensington" had one 
o'f her single-ended boilers fitted with oil burners. The 
other two boilers, which are double·ended, were left 
as tb.ey were. This is  the first record of a passenger 
ship coming across the ocean with oil used even par
tially :1S ' fuel; 

343 
EleetrleaJ Ji'otes. 

Two electric locomotives, ordered by the Ba\timore 
& Ohio Railroad Company from the General Electric 
Company are said to be the two largest electric loco
motives in the world. Each machine will weigh 150 
tons, and be capable of drawing 1 ,500 tons of freight 
up the heavy grades of the belt line tunnel, which 
runs nearly two miles under the city. Passenger 
trains have been drawn through the tunnel by elec
tricity since it was opened in 1895 ,  but the locomotives 
now in use are not capable of pulling the heavy 
trains. The new machines will be designed to haul a 
load equal to twice that drawn by the present steam 
locomotives. 

The first of the new time-saving appliances for 
transhipping mails and baggage in connection with 
the cross-Channel services at Dover has been brought 
into operation.  An electric traveling gangway was 
used between the mail steamers and the shore, with 
excellent results. The gangway is on the principle 
of an endless . platform .  It brought pacl{ages of 
any weight ashore at the rate of one in 1 5  seconds, 
when worked only at a moderate speed, and while at 
a sharp incline caused by the low tide. The saving 
in the time of transshipment was more than half what 
was formerly required. A precisely similar arrange
ment worked from one of the steam winches by a 
belt has been in use for several years in transferring 
luggage to and from the London and North·Western 
Railway Company's steamers at Holyhead and Dub
lin.  

The gas works of Tunis now have an electric plant 
which presents some new features. It uses retort car
bon in a gas generator of the Pierson type which pro·  
d u ces a low carbon gas.  The plant includes two small 
boilers of 20 square yards heating su rface and three 
ga s generators with their various accessories, includ· 
ing a gasometer of 330 cubic yards capacity. The gen
erator has a dOUble envelope and a horizontal grate 
su rface. The outlet tube for the gas is  inclosed in 
a second tube of larger diameter and the mixture of 
air and steam is  injected through the annular space 
between the tubes. The gas comes out at a tempera
ture of 450 deg. C. The heat lost by the outgoing 
gas is  partly restored by the above arrangement tor 
heating the'  air and steam. The latter mixture passes 
under the grate and traverses the incandescent mass 
of coke and the gas thus formed passes out into a 
condenser, then to the scrubbers and finally to the 
gas tank from which the motors are supplied . The 
gas engines are of the C rossley type and four of these 
are used at present, having a capacity of 105 horse 
power ' each. To them are connected the dynamos for 
the lighting circuits. The gas producers of the Tunis 
plant are fed from retort carbon coming from the gas 
works adjoining and the product is thus utilized to 

' good advantage. The gas motors are arranged so that 
they can be ted either by coal gas or by producer gas. 
To carry this out there are two sets of piping, and a 
series of valves , throw on one or the other gas without 
having to stop the motors or produce a flickering in 
the lights. 

Faraday and a host of subsequent experimenters have 
in vestigated the electrolytic oxidation of sulphur diox
ide in aqueous solution, and have found that under 
normal conditions one-half the oxide undergoes oxida
tion to sulphuric acid at the anode, the remainder ap
pearing as sulphur or sulphureted hydrogen at the 
cathode. In 1895, however, Dr.  Leonard Wacker suc
ceeded in rendering the oxidation quantitative by the 
concurrent use or production of carriers of oxygen, 
such as the persulphates, or even the halogens. Mr. 
Charles B.  Jacobs now flnds that the same result may 
be accomplished by a judicious application of the prin
ciple that oxidation is facilitated by a concentrated so
lution and low current density at the anode. In Jacobs' 
apparatus the anode is a porous composition through 
which the gas is injected in a continuous stream into 
the cell, and the anode area is 33  times that of the 
cathode. The vessel is provided with hori zontal elec· 
trodes, and an interposed diaphragm. The porous 
a node constitutes a partition near the base of the cell, 
and into the lower compartment so formed sulphur di
oxide is injected through the pipe, passing through the 
previous anode and undergoing oxidation therein. An 
outlet is  provided for withdrawal of the sulphuric acid 
whel: the hydrometer shall indicate that the desired 
den�ity has !Jeen reached. A refrigerating jacket is 
provided in order that advantage may be taken of the 
increased solubility of sulphur dioxide at 0 deg. C. 
Jacobs, like Wacker, finds that by continuously inject
ing sulphur dioxi de, the sulphuric acid may be brought 
to standard concentration. While, as stated, the reac
tion, chemica.lly considered, is quantitative, all of the 
sulphur dioxide being converted, the electrolytic effi
ciency is given as 54 per cent ; this result is attained 
with a potential difference of two volts and a current 
density of 15-20 amperes per square foot of anode sur
face. Our information is  taken from an article by 
Mr. <:lUnton Paul Townsend in the Electrical World . 
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THE NEW EAST RIVER BRIDGE FIRE. 

The recent fire on the new East River Bridge was a 
most unusual, and certainly very spectacular, disaster, 
which would never have happened had the company 
which has the contract for the construction of the 
cables showed a reasonable amount of dispatch in 
carrying on the work. To understand the nature of the 
accident, it may be as well to explain to what point the 
work of erecting the East River Bridge had pro· 

Scientific America.n 
afternoon, and under the influence of a fresh breeze 
rapidly gained headway, and enveloped the whole of 
the platforms and timber structure at the top of the 
Manhattan tower in flames. After the flre had been 
in progress for a considerable time, the cables carrying 
the footbridges became so heated that they parted at 
the towers, with the result that these cables with 
their timber platforms fell back toward the Manhattan 
anchorage and toward the Brooklyn tower, much of 
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event which might have necessitated the taking down 
of the cables and their rebuilding at a cost of a great 
sum of money and with the loss of a year or two of 
valuable time. It was therefore with great relief that, 
on inspecting the main cables and the saddles, it was 
found that no material damage had been done to 
the tower and the s addles. and that only the outer 
layers of wires in the cables had been injuriously af· 
fected by the heat. At flrst thought it may seem 

strange that a flre which 
was sufficient to heat the 
footbridge cables to the 
point of rupture should 
have had no greater efJect 
upon the main cables ; but 
it must be borne in mind 
that the former were car
ried upon timber saddles 
and were consequently ex· 
posed to the fiercest heat of 
the conflagration. More
over, they were only 2 %  
inches i n  diameter, and 
their mass was so small, 
relatively, that it quickly 
became raised to the tem
perature of the fire. The 
main cables, on the other 
hand, because of their great 
mass, were able to absorb, 
transmit, and radiate the 
heat in such quantities, that 
only the outer layers of 
wire were raised to a tem
perature at which they were 
annealed and their tensile 
strength reduced. In abo 
sorbing and dissipating the 
heat, they were assisted by 
the great mass ( 30 tons ) of 
the cast-steel saddles in 
which they rested. 

gressed. As is well known 
to the readers of the SCIEN
TIFIC AMERICAN, the towers 
have been erected, the main 
cables have been swung, the 
approach to the bridge on 
the Brooklyn side is prac· 
tically completed, and that 
on the Manhattan side 
about half completed. For 
the accommodation of the 
workmen in stringing the 
cables, temporary f 0 0 t
bridges were strung across 
over the towers from an
chorage to anchorage. All 
the wires of the four great 
cables, each 1 8 %  inches in . 
diameter, were strung early 
last summer and since that

' 

time the bridge gangs of 
the company who are build· 
ing the cables have been en
gaged wrapping the cables 
with a protective covering 
designed to prevent oxida
tion ; and in covering the 
wrapped cables with the 
sheet-steel plates, which are 
intended to form the outer· 
most covering and shed the 
w a t e  r freely in rainy 
weather. The greater part 
of this work has been done, 
and the saddle clamps on 
which the double suspen
ders at each panel point of 
the bridge are supported 
have, most of them, been 

SUIIIIIT OF THE IIANHATTAII TOWER, SHOWING IN1URED PORTION OF ONE OF THE IIAIN CABLES, 

On removing the covering 
plates and waterproof wrap· 
ping, it was found that the 
outer wires for a distance of 
from 20 to 30 feet across the 

put in place and the suspender cables slung over 
them. The foot·bridges are carried upon four wire 
cables 2 %  inches in diameter, each of which extends 
in one length over the towers from anchorage to an· 
chorage. 

At the top of each tower, 335 feet above the water, 
a broad timber platform has been erected, which serves 
both as a working platform for the workmen and 
for the temporary storage of material used in con· 
struction. There has also been erected over each 
tower an extremely heavy framework of 1 2x12 timbers, 
which was used in temporarily carrying the strands 
during the stringing of the cables. On the towers at 
the time of the accident there was stored a consider· 
able amount of waterproofing material, a composition 
made of oxidized linseed oil, asphaltum, and varnish 
gums. The fire broke out about five o'clock in the 

WRECKAGE OF FOOTBRIDGE AT IIANHATTAN 

ANCHORAGE. 

the wreckage falling into the river. One of our illus
trations shows the mass of cables and timber work as 
it finally lodged near the Manhattan anchorage, while 
others show the distorted wreck of the footway as it 
appeared the morning after the disaster, suspended 
above the East River. 

The fire burned with great fierceness, and the 335-
foot tower showed up against the black sky like some 
gigantic torch, afJording a pyrotechnic display of weird 
and spectacular beauty. The fire department made 
a determined effort to get their hose to the top of the 
tower ; but the work was rendered very difficult by the 
great height, and by the fact that masses of burning 
timber and red-hot bolts were continually falling 
through the towers. Great fears were expressed 
lest the heat had risen to a point at which it had 
wrought permanent injury to the main cables, an 

saddles were warped. This 
effect can be seen in one of the accompanying photo· 
graphs, which was taken at the summit of the Man
hattan tower the morning after the fire. The report 
of Mr. Nichols, the engineer of the bridge, states 
that the heat on the two southernmost cables melted 
out the protecting material in the saddles and burned 
ofJ the slushing material from the cables throughout the 
length of the saddles to a depth of three to five wires. 
The process of repairing the damage consists in cutting 
out for a length of say 25 feet the two to three hundred 
wires afJected, and testing them for tensile strength in 
the testing machine. The cables will be cut down into 
in this way until the wires begin to show their original 
strength. New lengths of wire will then be spliced 
in, the ends being connected by sleeve nuts and 
drawn up until the desired tension is  reached, the 

. splices being staggered in the cable, so that they will 

THE WESTERLY HALF OF IIAIN SPAN, SHOWING WRECKAGE HELD IN THE 

SUSPENDER CABLES. 
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not occur at the same point of section. The certainty 
that this repair work will fully restore the original 
strength of the cable is assured by tr e fact that the 
cables are only strained at present by their own load, 

Scientific American 
each wire in the cable being under a tension of 
only 200 pounds, whereas when the suspended struc
ture is built. each wire will be under a tension of 
1,500 pounds. Moreover, such was the high quality of 

The CUltivatiOn ot Asparagus on a Large s cale. 

345 
the steel in the wires, that although the specifications 
called for 200,000 pounds breaking strength pe!' square 
inch, the wire when tested by the city's engineers 
showed a breaking strength of from 220,000 to 223,000 

A Portion or a 2,500-Acre Bell of Peas at Longmont, ColO. Interior of a Typical Western Pea-tannlng Factory. 

Uuge Loalls of Peas on the Vine, After Their Arrival at the ThrashJng Quarters. 

!lIB RAIlmG 01' PEAS AND ASPARAGUS IN THE WEST.-[See next page.] 
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pounds.  Hence the wires can suffer a reiIuction o( 
strength of 10 per cent and yet be within the demands 
of the specifications. 

The city may consider itself fortunate, then, that as 
far as the ultimate strength of the completed bridge is 
concern'ld, it will suffer no permanent harm from the 
fire. The loss will be one of time, and for this the 
contractors for the cables will have to make good at 
a rate of so many thousand dollars a month, as speci
fied in the contract. Fortunately, the footbridges had 
done their work and were about to be removed. The 
suspender cables are practically all hung, and as soon 
as the wreck of the footbridges has been removed, the 
work of building the fioor and roadways of the bridge 
will proceed. 

.. . . . . 
THE RAISING OF PEAS AND ASPARAG US IN THE 

W EST. 

To the Easterner, used to his garden bed of peas a 
few feet square, the idea of growing this product in 
beds of 2,500 acres and of harvesting and thrashing 
peas like so much wheat, is a revelation. The West 
just now holds in store many such agricultural sur
prises for those from a distance. 

In  Longmont, Col. ,  the land is  prepared for peas just 
alii it is for wheat. The regular wheat drills are used 
in sowing peas. Two rows of peas are sowed and then 
a space oqual to that occupied by two rows is skipped, 
thus leaving 21 inches between the double rows for 
cultivation and irrigation purposes. When the sprouts 
begin to appear above ground, a harrow is run over 
them for the purpose of removing the small weeds, 
and this operation is repeated a · number . of thn.es dur
ing the early part of the season ; but a small per cent 
of the peas are torn out by this process. When the 
pea· vines become large 
enough to cultivate, a 
COI'n cultivator is used 
in throwing earth up to 
them ; when five to six 
inches in height, a fur
row for water is made 
between the rows. The 
water is  brought to the 
head . of the rows in the 
highest part of the field 
by a broad ditch. This 
ditch in  turn is a lat
eral from a main ditch 
ot 30 to 40 feet in 
width and carrying wa
ter from a mountain 
stream. 

The harvesting of 
peas is begun at the 
time favorable to the 
best results, and re
gardless of the few 
blossoms and fiat·pod
d e  d p e a  s , all are 
mowed down b;y a cut
ter which runs just 
beneath the ground. 
Then the hayracks ar-
rive and great loads of 

peas on the vines are hauled to the nearby canning 
factory and are ready for the thrashing operation. 
The thrashing is done by means of machines con
str1,lc.ted especially for this purpose.  

When the peas have been shelled by means of these 
m acitines, they next are put through grading machines 
which sort out the different sizes. The very small 
pe� which are thus obtained represent the immature 
... I18S, which would be of much larger size if  harvested 
and packed at a later date. After grading the peas 
in the manner referred to, they are next parboiled or 
blanched and are then put upon zinc-lined tables. 
Here they are looked over by a force of girls, who 
pick out not only the occasional old peas or weed 
Eeeds that may have crept in, but also all broken peas. 
After this operation the peas are washed again and 
are then ready to go into cans. 

The filling of the cans is accomplished by means of 
machinery. Each machine fills twel:ve cans at one 
time. At the factory at Longmont 40,000 cans are 
filled in a day. After the cans are filled with pell-S a 
weak brine is added, and then the capping machines 
are put into service. These JIlachines solder the caps 
on the cans at the rate of 40,000 per day. After cap
ping, the cans are put into iron retorts ; the lids of 
these retorts are bolted down, and the peas are cooked 
in the cans by means of steam. The labeling of the 
cans then takes place ; this is accomplished by ma
chinery. 

In the line of agriculture, Longmont boasts, further, 
of the largest asparagu,s bed in the world. This bed 
comprises 120 acres and contains three-fourths of a 
million plants. The rows are about six feet apart, 
and the plants are 12 to 15 inches apart in the rows. 
The growing of asparagus of late has been attra,otblg 
a great deal of attention throughout the United Stlj,tes. 
The Agricultural Department at Washington has been 
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giving it especial attention, and has issued a bulletin 
to farmers dealing especially with asparagus culture. 
This bulletin is known as Farmers' Bulletin No. 61 .  
At · Long Island and New Jersey asparagus growing 
has been carried on for many years, but as the great 
West is  being opened it admits of this cultivation 
upon a much larger scale than could be carried on in 
the more thickly populated sections of the country. 
The accompanying photograph of the asparagus field 
at Longmont gives some idea of the extent of the in
dustry and its employment of both teams and men. 

As asparagus is grown to Ii greater or less extent in 
many p arts of the world, and as it has been known 
since the early days of the Romans, there are many 
authorities in many lands who have written upon its 
culture, and widely diversified have been the methods 
outlined. There are to-day advocates of both deep 
and shallow planting. There is also a difference of 
opinion among growers as to the distance necessary 
between the plants. It is conceded that, as a rule, the 
rows should run north and south. so as to secure the 
full benefit of the sunshine. Loosening the soil at the 
bottom of t.he plants and placing manure about their 
roots has been largely abandoned while, instead, the 
tops a re now given the bulk of attention. 

The bulletin sent out from Washington contains 
many intere�ting points about asparagus, including 
its history, a few points of which we will epitomize : 
Asparagus was first known to the Romans as a medici
nal plant. It  then grew to a great size. Pliny was 
able to record spears of asparagus weighing three to 
thc pound.  The Gauls. Germans and Britons learned 
of it'S value from the Romans and ' engaged in its cul
tivation . In France, Holland, Germany and Hungary 
it was early gathered for the wealthy classes by the 
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peasantry. The earliest settlers brought asparagus 
seed to America and found the soil and climate suit
able. Besides Long Island. New Jersey, and Colorado, 
asparagus is now cultivated to quite an extent in the 
Mississippi valley and on the Pacific slope. The de
mand for asparagus to-day is greater than the supply. 

Onp more agricultural novelty in Colorado demands 
attentiolJ . It  is  an 80-acre currant patch. As far as 
is known, th is i'3 the largest currant patch extant. 
It is �ituated like the asparagus bed at ' Longmont. 
In this currant patch there are 135,000 plants set out 
in rows SF-ven feet apart. The plants are three and 
a hal f feet apart in the rows. One hundred and fifty 
hands, old and young. are elllJlloyed at picking · time. 
On.! �nd one-fourth cents per pO.l,lUd is paid for pick
ing. which enables expert pickers to make as high as 
$2.50 per <l v y  A currant bush in Colorado will pro
duce at least a ga� l on of cllrllants. Some produce 10 
gallons. Owing to irrigation, it is cIa.imed that the 
berrie� are !'uperjor in fiavor to those grown under 
other  cl.'nditions. 

.. __  e_ . ax 
'lq S)J,BKAiRIlJE BOA. T " l'�TECT.o&. " 

BY WALDON F..A.WCJIIl'T. 
The submarine torpedo boat "Protector," which was 

recen tly launched at Bridgeport, Conn. ,  and is now 
nearing eompletion, is the invention of M'l'. Simon 
Lake, who has been a student of underwater naviga
tion for over twenty years. His first experimental 
undertaking in the field was made with a vessel only 
fourteen feet long, but in which three men remained 
submerged at one time for the interva.l of one hour 
and fifteen minutes. Later he built the "Argonaut." 
whieh 8el'Ved to first bring Mr. Lake's inventions to 
widespl'ead public attention. The "A.rgonaut" as Qrig
inally constructed was only 36 feet in length ; but after 
use in an experimental manner for about a year, the 
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craft was enlarged to a length of 66 feet, with 10 feet 
beam and 120 tons displacement. This vessel has been 
in almost continuous use for wrecking and kindred 
operations for about three years past, and has trav
eled thousands of miles under her own power along 
the Atlantic coast, and in the Chesapeake and Dela
ware Bays and Long Island Sound. 

During the Spanish-American war Mr. Lake sought 
to interest the United States government in his in
ventions, but was unsuccessful. However, of his own 
accord, he gave a most convincing demonstration of 
the practical usefulness of such a vessel for mining 
operations,  by means of an exhibition with the "Ar
gonaut" at the mine fields abreast of Fortress Mon
roe, Va., and as a result of this disclosure of the pos
sibilities of the invention, the United States Navy 
Department encouraged the construction of the "Pro
tector." 

The "Protector," which is covered by more than 
two hundred patents, most of which are essentially 
hasic, is in design radically dissimilar to' any other 
submarine boat. The divergence in design is perhaps 
most noticeable in the

' 
hull, which, in the case of the 

"Protector," is shipshape instead of cigar-shaped. _The 
"Protector" is about 70  feet in length, 11  feet beam, 
and, when submerged, will have a displacement of 170 
tons. In the center of the upper deck of the boat is  
an elliptical conning tower ' protected by an armored 
sighting-hood. 

The motive power of the boat is furnished by gaso
line engines actuating twin screws, when running 
awash or on the surface, and by means of storage bat
teries when submerged . The facilities for gasoline 
storage give the vessel a steaming radius ( on the sur
face ) of  over 1,500 miles. The surface speed of the 

vessel is  eleven knots, 
and it is claimed that 
she can maintain a 
subsurface speed of 
seven knots under any 
conditions. The stor
age batteries for utili
zation for underwater 
propulsion may be re
charged directly from 
the gasoline engines 
when the latter are en
gaged in propelling the 
boat on the surface. 

The "Protector" may 
be operated sul;Jmerged 
at the full speed of 
seven knots for three 
h 0 u r s  continuously, 
w i t  h 0 u t recharging 
the storage batteries. 
The air tanks, charged 
at a pressure of 2,000 
pounds to the square 
inch, are capable of 
supplying sufficient air 
to enable a crew of six 
men to remain sub
merged for sixty hours. 
Incidentally it may be 

noted that the head space in the hull is such as not 
to necessitate the maintenance of cramped positions 
by the members of the crew, and the sleeping quar
ters are very satisfactory, consisting of folding berths 
somewhat on the order of those with which the ordi
nary sleeping car is equipped. 

The armament of the "Protector" will consist of 
three 18-inch Whitehead torpedoes, for the discharge 
of which she has three tubes, one being located on 
e ither side of the bow and the third in the stern. The 
submerging of the boat is accomplished by the same 
general plan adopted in other submarine craft-the 
admission of water to submerging tanks. When sub
merged, however, save for the armored sighting-hood, 
the boat has a reserve buoyancy, and in order to to
tally submerge it is necessary to employ the hydro
planes, of which there are two on either side of the 
vessel .  In explanation of the action of these hydro
planes, it may be stated that when the hydroplanes 
are tipped, the force of the passing water upon the 
inclined sUl'ffices bodily shoves the craft belo.w the 
surface, while a horizontal rudder a.t the stern serv.es 
to preserve automatically the balance of the boat. 

The vessel will' be surprisingly speedy in its changes 
of station. To change from ordinary cruising condi
tiOR to that of deck awash will require bllt three 
ReCORds. and an equal interval wiH suffice for submerg
ence from the awash condition to the exposure of only 
the sighting-hood. Complete submergence may be ac
complished in less than a minute, The "Protector" 
can, if desired, be sent to the bottom without any in
terruption of the operation of the batteries ; but in all 
probability the plan to be usually followed will pro
vide for the stoppage of the machinery. The actual 
desceRt will be accomplished either by the admission 
of water to the tanks or by drawing the vessel down 
by the use of wire cables attached to two anchors, 

© 1902 SCIENTIFIC AMERICAN, INC.



NOVEMBER 22, 1902. 

previously lowered to the ocean bed f,r-om anchor wells 
in the bottQm of the boat. These anchors serve a 
double purpose, inasmuch as they, as well as a large 
section of the keel of the vessel, may, in the event 
of accident, be cast adrift, and the boat thus lightened 
will, of cou rse. rise to the surface. 

A unique feature of the Lake type of  submarine boat 
is found in the fact that the craft is equipped for 
travel upon the bottom of the ocean, being fitted with 
two large steel wheels which are fitted on the keel 
line, one in advance of the other, and which may be 
raised or lowered at will.  The propellers push the 
boat forward just as when she is afloat, but the whee ls  
tend to keep the vessel upon a straight course, once the 
bearings have been taken. The " Protector" is also 
fitted with several other adjuncts which have not ap· 
pea.red in any other submarine craft, among the num· 
ber being a device which indicates exactly the distance 
traveled on the bottom, and a telephone equipment which 
enablei') persons on the submerged vessel to communi
cate with those on shore. This would, of course, 
prove of adva ntage in war operations. The lines of 
the hull  are such as to give the vessel a great reserve 
of buoyancy in every condition save that of total sub
mergence upon the bottom, and this ability to secure 
absolute horizontal stability without im posing other 
than a reasonable movement of 
weights therein wil l  it is  claimed, 
enable the newcomer in the subma
rine field to be readily controlled 
in rough weather. 

• • •  
HEAD-ON COLLISION O F  TRAINS IN 

LOS ANGELES, CAL. 

The terrific effects of a head-on 
collision of trains. each running 
about twenty miles per hour, a�e 
shown in the accompanying il lus
trations. The accident occurred 
October 18 in Los Angeles, Cal., on 
the Southern California Railway. 
A northbound frei ght train of 
about twenty-five refrigerator, box 
and coal cars drawn by a ten-wheel 
locomotive collided with a string 
of eight passenger coaches drawn 
by a switching locomotive. The 
switching locomotive was in front 
of the string of coaches, but was 
running backward southbound . 
The engineer of the freight train 
was hurled back from his cab on 
to the tender, and his injuries may 
prove fatal .  The other men in the 
train crews escaped without severe 
injuries.  The trains carried no 
passengers. 

• • •  
Bu rning P u l v e rized C oal. 

The promises of  economy gains 
from burning pulverized coal have 
for years led to persistently re
curring experiments and each new 
venture in the field has been her
alded with claims of final success. 
After all, however, experience in 
ev-ery instance seems to have ulti
mately demonstrated that it is diffi
cult to obtain combustion of such 
fuel with as small an amount of 
air per pound of fuel as can be ob
ta-ined in the best practice with 
coal fired on an ordinary grate, and 
this has always tended to make the 
economy lower than with the usual 
method. Besides this. the power 
required to operate the coal pulverizer and feeder has 
counted against the efficiency of the plant as a whole, 
and there is generally some difficulty from the collec
tion of ashes and unconsumed particles of coal in the 
back connections of the boilers. Judging from all 
available data, these drawbacks still remain to be 
overcome.-Cassier's Magazine. 

Gustave A. Barth, of Stapleton, S. I., has invented 
a very simple and convenient duplex wafer for fasten
ing two sheets of paper together. The wafer is made 
in disk form and consists essentially of a many-ply 
body of paper, the layers of which are fastened to
gether in the usual manner. The faces of the body 
are coated with an adhesive substance. It is simply 
necessary to moisten the coatings, to apply the wafer 
with one face to one of the sheets of paper, and then 
to press the second sheet upon the other face of the 
wafer in order to fasten the two sheets together.  I n  
separating the sheets of paper it i s  necessary o n l y  to 
pulI the sheets apart, so that the oody of the wafer 
separates along the di·vision lines of the plies or 

layers. One ply with its cgatil4t w.tU adhere eo the 
one sheet and the other ply with its coating to the 

other. 

Scientific Arnericaft 
The Succe"80�11 of the s.a ServeD&, 

Ever since the sea serpent, which annually bobbed 

up in the newspapers during the dog days, disap
peared in the depths of the ocean, appacently nevet" 
again to trouble credulous readers, the imaginative 
reporter has drawn upon the animal kingdom for 
harrowing tales . Acting on the principle that a story 
is  all the more credible i f  told with minute details,  
picturesque phenomena are described in lengthy ac
counts, in which, however, the name of the observing 
scientist, or of the particular spot where the observa
tion was made, is never mentioned. Very often a 
foreign scientific journal is cited as the source of the 
writer's information. If an attempt be made to verify 
these fantastic descriptions, it is often found that the 
particular journal from which the information was 
supposed to be derived has no existence. For that 
reason the impression seems to prevail among jour
nalists that a very large number of the most interest
ing occurrences in animal life are sim.ply figments of 
the imagination. 

An ingenious German writer has collated the ac
counts that have appeared in European papers, and 
gives us the results of his work in an entertaining 
article. The first animal that attracted his attention 
was the American turtle, which � ('cording to an imagi-

The Locomotive of the Freight Train After the Collision. 

The Forward End of the Passenger Train After the Collisioa. 
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native reporter was subjected to a very rigorous ex
amination, in order to show what an intellectual beast 
it was. The creature was made to thread a most 
intricate labyrinth in order to reach its food. The 
turtle was said not only to have succeeded in accom
plishing this task, but even to have picked out the 
very shortest way to the trough. In a second and 
more difficult journey, the animal accidentally rolled 
down an incline. Ever since that accident the turtle 
insisted on rolling down the incline, s imply because 
it found that the journey could thus be more quickly 
completed .  To such a fantastical tale, a very serious 
journal devoted half a column, despite the fact that it 
constantly bemoaned the limited amount of  space at 
it!> disposal. 

The inhabitants of the watery element have also 
exercised a peculiar attraction upon the newspaper 
writer. Not long ago that sense of place which is  
said to be one of the most peculiar faculties of fishes 
was made the subject of a pictu resque ai'ticle. It wRoS 
stated very positively that every salmon during the 
spawning season returns to the very bwok in. which 
it was itself hatched. Who was the observer of tbil> 
interesting phenomenoll is not stated . It was, how
ever, very seriously asserted that "a seiimQlst" haI,l 
belted certain salmon with metal bands, and that these 

3ct7 
belted tijIh were fow:ul to r6tur.n const4ntly to the 
brook where they were hatched . Doubtless the hte 
Baron von Miinchausen of blet>Sed m�ndacious mem
ory would enjoy thelile stories to the top of his bent. 
The critic in question states that it is hardly credible 
what good German burghers will swallow. Everybody 
knows that a salmon, after having attained a certain 
size, swims toward the sea, and returns to his old 
hau nts only after he has increased his weight by 
several pounds. A metallic band fastened about him 
during the early stages of his growth would mani
festly kill him. 

Such stories have been published, not once, but 
many times. They recur at regular intervals, like the 
old mother-in-law jokes in the comic papers. The 
subjects most frequently treated in Europe are the 
large fish that weighs so many pounds that it takes 
many men to carry it; the old lady who knew Fred
erick the Great when she was a child; the faithful 
dog who was sold to some one who carried him off 
a hundred miles,' and who returned with unerring 
instinct to his former master; the spider tamed by an 
imprisoned criminal ( sometimes the spider is  a fly ) ;  
and the cat that defends her master's canary from the 
attacks of a rival cat. 

I t  is perhaps pardonable to tell a few interesting 
lies of events that may have hap
pened during the l ifetime of a fic
titious old lady. But the stories of 
animal l ife that figure so promi
nently just now both in American 
and European newspapers are 
sources of  error often harder to 
eradicate than the tales of the l iv
ing young to which the eel is said 
to give birth, or of the badger which 
is said to live from its own fat in 
winter-ti me. 

.-\ " t ro n O lllh· .. 1 Proble m s. 
Some time ago Prof. Darwin of 

Cambridge pointed out that if  a 
star revolved on its axis with a cer
tain velocity, that of a few hours, 
the star would tend to divide into 
two, and the form it would take 
uefore complete separation would 
lJe that of a dumb-bell, or r.ather 
two pears joined top to top. This 
(;eduction was pureiy theoretical. 
During the past two years an ex
amination of the light changes of 
some recently dis covered variable 
stars reveals this very condition of 
things_ For example, one star in 
the southern sky goes through a 
certain regular series of light
changes in seven hours ; and an ex
amination of these light-changes 
indicates that the star is a twin 
system, the two bodies composing 
it being in contact. This dumb-bel l  
system revolves round the com
mon center in seven hours, the 
most absolute confirmation of the 
theoretical conclusions . Then there 
is another variable star in the 
southern sky the light-changes of 
which show that the two stars 
composing the system are no 
longer in contact, separation has 
just taken place, the nexus be-
tween them is  broken. and two 
worlds, full born. have started on 
that outward spiral which in the 
course of ages will carry them far 

remote from one another. 
.. . . . .. 

The Scholer suction dredge "Nicolaus," which is 
working on the Kaiser Wilhelm Canal, is claimed to be 
a great improvement on the ordinary suction dredge. 
By using a head of peculiar construction on the suc
tion pipe, the volume of water lifted with the dredged 
material can be regulated and limited to the minimum 
quantity required. This head is  a closed receiver, 
into which the material is  pushed, and into which the 
necessary amount of water can be admitted. The ma
terial and water are mechanically mixed in this re
ceiver and then lifted by the pumps into hoppers of 400 
cubic meters capacity. I n  working in com.pact soil, 
water under pressure can be admitted to the head to 
a ssist the excavator. 

. .  ' .  
A patent case involving a thing no less important 

than a bung hole occupied the attention of the courts 
in Toledo, Ohio, recently. The decision was rend1Jred 
in the case of Ulrich Ruedy against the Toledo Bush
il4t Compa.ny, Bond decreed that the plaintiff was entitled 
00 one-Mtb wtel'"QBt in the w\\6ntion for i,mp.voving 
bung lml€s and bus-hing. The plaintiffs were in· 
structed to a.ssign Ruedy that portion of the pro-
11ts_ 
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RECENTLY PATENTED INVENTIONS. Busintss and 
PIuUlblng IUlprrrveUlents. 

Scientific American 

Ptrsonal Wants. Inquiry No. 34�fi.-};'or makers of portable saw
mills. 

fO�n
p':.�!�Y No. 342,.-For makers of smail clamps 

I II � lI i  .. y No. 342S .-�-'or steel framing, girders, 
etc., tor the construction of buildings. 

I n q u h'y No. 3429.-For makers of appliances for 
disLritmtlllg a dry powder fire extinguisher on fires. 
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INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

November I I ,  1902, 

FILTER ATTACHMENT.-W. T. ElRICKSON, 

New York, N. Y. An improved filter Is herein 
provided i n  which means are employed for 
reversing the tlow of the water so that impure 
matter lodged in the fi l ter may, from time to 
time, be washed out therefrom. The Invention 
prevents the indiscriminate changing of the 
direction of the watertlow and at the same 
time p rovides means for elIecting the change at 
the proper time. 

READ THIS COLUMN CAREFULLY,-You 
wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the mforrnation . In every ease it is neces
sal'y to give the nUUl ber ;fJ:� l�qUJ:l.' ool�g���l 

p
�

r
oa

a
��aO.-For an ice machine, capacity 

A N D  B A C H  8 E A R I N G  T H A T  D A T B. parties to manufacture [See note at end of list about copies 01 these patents. 
I nquiry No. 343 1 .-For 

patent cutlery. 

FLOAT·VALVE.-J. L. MAYFIELD, Sonora, 
'l'exas. This tloat·valve Is especially designed 
for troughs i n  which it is desirable to main
tain a constant level of water. The valve will 
automatically operate to re·supply the tank 
with water when it  Is withdrawn to a certain 

Marine Iron Works. ChICago. Catalogue free. 
I nqniry No. 340!l.-For a producer gas plant. 
AUTos.-Duryea Power Co., Reading, Po.. 
Inquiry N o .  34C13.-For manufacturers of auto· 

matic boot-cleaning machines. 
Small Steam Motors. F. G. Grove. Luray. Va.. 
l u qulry � o .  3404.-For machinery for pressing 

peat to be u3ed as fuel. 
.. U. S." Metal Polish. Indianapolis. Samples free. 

lower level and w i l l  also operate to cut 01I the Inqu iry No. 340IJ .-For machinery and supplies 
inflow when the water sha l l  have reached a for a canning factory. 
certain predetermined height in the t rough, 
such as w i l l  be within easy reach of animals 
for drinking purposes, or the maintaining of 
a desired quantity of stored water. 

Mecha nlca] Devices. 

Dies, toolS, models. Am. Hardware Co., Ottawa, Ill. 
InquirY N o .  3406.-For machinery for removing 

the skin of anImals after slaughtering. 
Coin.operated machines. Willard, 284: Clarkson St., 

Brooklyn. 
Inqu\l'Y No. 340' .-For makers of thermometers 

with circular dial faces. 
Dies. stampings. specialties. L. B. Baker Mfg. Co . •  BOTTLE-J<' I L L I NG MAC H I NE.-S. C .  MIL

LER, Louisvi l le, Ky.  In this invention a fi l l ing 
Racine, Wis. 

tank is emp loyed and tubes depending there· tb��:uJ�r.b�� · 0�4�h�·iJ.?J:'����,J,\�
e

���
b

��� �n��� 
from enter the necks of a number of bottles. cyl inders. 
l\leans are provided for the escape of the air Handle & Spoke Mchy. ' Ober Mfg. Co . . 10 Bell St., 
from the bottles as the l i quid in graduated Cballrin Fall., O. 

quan t i t y  is introduced wi thin the bottles. The I nq u i r y !li o. 3409.-�·or informatlon concerning 
pl'esen t invention is an improvement on a pre- W Ireless telegruphy. 
vious invention of :lI r. �1i l ler's,  whereby the Sawmill machinery and outfits manufactured by the 
construction is rendered more efllcien t in ser- Lane Mfg. Co . . Box la. Montpelier, Vt. 
viee. I n q u i rv No. 341 0.-For machinery for plaitlnll 

rotted poplar or wah-hoo bark for making bark horse 
PNEUMATIC TOOL.-W. lIi. HOLDEN .  Barre, collars. 

VI .  l\lr. Holden's pneumatic tool is arranged I,et me sell your patent. 1 have buyers waiting. 
without a valve and the construction is such Charles A. Scott, Granite Building, Rochester, N. Y. 
as to insure a uniform pressure on a l l  sides 
of the p iston and produce a free reciprocation 
with prac t i ca l ly no friction. The tool is com
posed of but few parts not l iable to get out of 
order and readily accessible to permit con
venient cleaning or repairing whenever neces-
sary. 

sc!re�I��to�:�o��I!r;.�·or machinery for making 

Parties to mannfacture on royalty the latest improved 
cooking range. Mr •. Eleanor Clarke, Emlenton, Pa. 

I n q u i ry No. 341!1,-For machinery and appliances 
for a cold storage room. . 

We make anything in .heet metal. any shape. Esti
mates free. Metal Stamping Co., Niagara Falls, N. Y. 

DEVICE FOR WATER:lfARKING PAPER.- Inquiry N o. 3413.-For sheet ruetal model makers K U. and O. F. BEHRE"D, Erie, 1'a. By the in New York and Philadelphia. 
use of this machine these inventors are able 
to secure a genuine water-mark by compression 
of the paper fibres in a paper-web while it is 
yet in a damp condition. Such compression of 
the libres makes the water-mark take place 
after the paper-web has passed the couch rolls 
and before it enters the calenders. 

BAI,ING-PRE S S .-�I. CURRY, K i lleen, Texas. 

Inventions developed and perfected. Desh:ning Bud 
machine work. Garvin Machine , Co. ,  149 Varick, cor. 
Spring Sts .. N. Y. 

Inqulrv No. 3414.-�'or mannfacturers of machin. 
ery for making pressed brick. 

ManUfacturers of patent articles, dies, stamping 
tools. light mactiiri'ery. Quadriga Manufacturing Com· 
pany, 18 Sonth Canal. Street, Chicago. 

I n quiry N o .  3432.-For makers of hand and 
steam laundry machinery. 

Inquiry No. 3433.-For information relative to 
the use of compressed air for elevating Water from 
deep wells. 

HINTS TO CORRESPONDENTS. 
Names a.nd Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some a llswers require n.ot a little research, and, 
though we endeayor to reply to all either by 
lettpr or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

SpeCial Written Information on mattprs of personal 
rather than general interest canllot he expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at th(� O iJ.e(�. Price 10 cents each. 

Books r('ferred to promptly supplied on receipt ot 
price. 

Minera.ls sent for examination should be distinctly 
marked or labeled 

( 8747 ) F. A. S.  asks for a strong glue 
that can be held over a flame and then be ap· 
pIled. A. Some of the so-c a l led marine glues 
are used in this way : ( A )  Naptha, 1 pint ; 
pure rubber, cut into shreds, 1 ounce. �lacer
ate for 10 to 12  days and then rub out smooth 
on a plate. Then mix 2 parts of shel l ac with 
1 part of this solution. Melt at about 250 
deg. F. for u�e. ( B )  Dissolve 10 parts of 
caoutchouc in 12  parts of refined petroleum, 
by digest ing for 10 days to 2 weeks. Then 
carefu lly melt 20 parts asphalt and when 
melted, pour in the other solution. Keep warm 
( in hot wate r ) , and stir until uniform. Pour 
into greased molds and allow to harden. These 
marine glues are very strong. 

( 8748 ) G. H. M. asks : Can a battery 
Mr. Curry provides an improvement in that 
class of automatic presses adapted for baling 
hay, cotton, excelsior and similar materials. 
The materials are packed and compressed In 
the press box by means of a reciprocating 
p lunger and wires are applied to the bale 
while being formed and subsequently twisted, 
knotted, and severed successively,  after which 
the bale i s  ejected by the new one being formed. 

I n qu iry No. 34 t lS .-For machines for a ffi x i n g  
stamps t o  tnvelops or cards. be made where one of the electrodes used 

Medical A pI,aratu s .  

T H E U lIW lII F/l' E R  ATTACHMENT FOR 
l;'orNTA I N - S Y R I N G E S .-�'. KI NG, New York, 
�_ Y. The purpose of the invention Is to pro
v ide a means for applying a thermometer to 
fonntain syringes and similar containers In 
"nch manner that the scale of the thermometer 
may be conveniently read and the thermometer 
applied independent of the body of the re
ceptacle, and yet in communication with its 
contents. 

Hallway ImproveUlents. 

DRAFT R I G G I N G .-P. M. CANTY Altoona, 
Pa. Mr. Canty' s  invention is  an improvement 
In draft r igging for railway cars, and partic
ularly in the means whereby the draw-bar 'is 
yieldingly connected with the car so It can 
yield longitudina l l y  to a limited extent in both 
direc t ions, and thus cushion the longitudinal 
strains on the bar. 

M18ce l l a neous Inventions. 

FLOATING F I S II-TRAP.-A. C .  B URDICK, 

Portland, Ore. The purpose of the invention 
is to provide a novel coustruction of float ing 
fish-trap made especially to fish w ith the t ide 
and further to provide a novel construction of 
the pot and first heart and means for flexibly 
and removably connecting them with SUilPort
ing scows. 

'l' UCK·CO�IR.-J. A. STILE S , Wichita, Kans. 
The comb comprises two members having pecul
iar hinged- l ike connection. One member may 
be in the shape of an ordinary comb, and the 
other member having ornament a l  configuration. 
The main feature of the invention resides in 
so connecting the two members that after the 
comb- like member is introduced in the hall' the 
two members w i l l  clamp it, and at the same 
t ime alIord means whereby straggling hall' 
may be secured. 

J<'OLDING SATCHEL.-J. TREVETHAN . 

Berkeley, Cal.  This meta l l i c  satchel or holder 

i s  designed especially for carrying books and 

is  c onstructed to fold compactly when empty 

an d to fold i n  c lose engagement a t  its sides 

w ith the outer side surfaces of the book covers 

when the device is  carried or held i n  the hand. 

NOTE.-Copies of any of these patents will be 

furnished by ?lunn & Co. for ten cents each. 

Please state the name of the patentee, title of 
the invention. and date of th18 pllper. 

'rhe largest manufacturer in tbe world of merry-go - Is gold ', If so, wilat is the other e lectrode, 
rounds, shooting galleries and hand or",ans. For prices and what is the exc iting tluid used '! A. We can 
and terms write to C. W. Parker, Abilene, Kan. see no reason why a battery may not be made 

I n q u iry No. 341 6.-For makers of malleable iron with gold for a negative element, and any to do noveity work. metal whic h w i l l  be acted upon by the liquid 
W e  manufacture anytbing in metal. Patented arti. used for the positive element, if one wished cles, wetal stamping, dies, screw mach. work, etc. 

to do so. Platinum was used in this way in Metal Novelty Works, 43 Canal Street, Chicago. '. ' some of the older forms of cell .  I t  was re-8�:I?�j:;:
s

�
o
oo

r
�,ip ' ·-For partieS engaged in cutting placed by carbon as a cheaper material . And 

The celebrated " Hornsby-Akroyd " Patent Safety 011 the carbon of almost any cell may be replaced 

Engine is bnilt by the De La Vergne Refrigerating Ma. by gold. 

chine Company. Foot of Enst 136tb Street, New York. ( 8749 ) J. M. C. asks : How m any 
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a
"[�iri'! •. headed wire watts are required to 1 6  candle power i n

candescent lamp per hour ? Also, about the 
average price per thousand watts of electric
ity. A. Incandescent lamps for best service 
are made for about 3'A1 watts per candle, or 

The best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkius. 
By mall, $5. Mnnn & Co., publishers. 361 Broadway, N. Y. 

c
J

t�::!� l'y N o . 34 1 9.-For manufacturers of axle 55 watts for a 1 6  candle power lamp. The 

We manufacture on contract : pacented hardware 
specialties, tools. dies, metal stampings, special rna .. 
chlnery, etc. Edmonds-Metzel Mfg. Co., 778 West Lake 
Street, Chicago. 

Inquiry N o .  34!10. -For manufacturers of glass 
bottles holdIng 5 .quarts to the gallon, for carbonated 
spring water� 

Gasoline Automobile Batteries. William !toche's 
U Autoga& " used properly will carry vehicle twice as 
far as any other battery of same weight. William 
Roche, inventor and manufacturer, 42 Vesey Street, 
New Y ork, N. Y., U. S. A. 

I n q ll lt'y No. 34'.U .-For dealers In old rubber. 
MONEY MADE EASY.-lf you are employed In any 

branch of the electrical business, and want to increase 
your iucome in an easy and pleasant way, don't fail to 
write us at once. Our proposition is positively a neces
sity to all interested in the science of electricity. Ad
dress Frederick J.  Drake & Co., 356 Dearborn Street, 
Chic.gO, Ill. 

I n qniry No. 342!1.-For makers of heaters using 
wood for fue1. 

'1'0 A mbitious Pel'sons. 
A prominent business man of New York CIty writes 

that he would like to come in touch immediately with a 
few well-recommended persons who are desirous of a 
h igher education. This party bas at his disposal a 
l imited num ber of �'ree rruition Contructs in the fol· 
lowing courses : Electrical Engjneerin� (including In
terior Wiring and l.ighting. Electric Railways and 
rrelephone and Telegraph Engineerill�) .  Practical 
Elect ricity, 11lustrHting, Caricature. Ad-writing, Jour
nulism. Proof-Teadio/l, Bookkeeping and Stenography. 
There is absolutely no immediate expense for tuitiun. 
if  you are awarded one o f  these contracts. the only cost 
to you being postage. etc., and yon can pay these 
during the first four months. W e  would strongly 
recommend that you write to this gentleman, if you 
are ambitious to JZet ahead. Address W. L. B., Box 53 
Madison Square, New York City, and enclose your 
references. and be sure and mention Scientific Ameri· 
can. 

I n Q n iry N o .  34!13.-For photographiC nickel·in
the-slot macblnes. 

JT Send for new and complete catalogne of Scientific 
and other Books for sale by Mnnn & Co., 361 Broadway, 
New York. Free on application. 

Inqu iry No. 34�4.-For makers of molds for mak· 
Ing soap. 

I n qu iry No. 34�1S.-For manufacturel'll of engrav
ing maOblnel'7 for button maklns. 

price for service is dilIerently rated in 'dilIer
ent places. I n  large cities it is about 2 cents 
per ampere hour at 110 volts ; in small places 
the rate is  often so much a lamp-month, the 
time of l ighting not being considered. 

( 8750 ) C. B. says : I want a magnetic 
coil capable of attracting an armature a dis
tance of %. of an inch. The c i rcuit w i l l  have 
a pressure of 110 volts at 10 amperes. What 
size coli w i l l  I need, and also size wire 'I A. 

We do not advise you to make a magnet as 
you propose to c arry 10 amperes at 110 volts 
pressure for the purpose of attracting an ar
mature %. of an Inch. I t  would require a 
large wire and be very heavy. It is far better 
to use one ampere and have a pair of 100· 
volt lamps in parallel as a resistance. The 
coil will require to be wound to 10 ohms . re
sistance and No . 24 wire may be used. Of 
this about 400 feet w i l l  be required. 

( 8751 ) C. S. N. writes : 1 .  Having 
noticed in your Notes and Queries column a 
short time ago that borax and good manage
ment are the best for welding steel, I wish to 
state that while both are Indispensabl e, I 

find that an ounce of carbonate of iron to 
the pound of borax is a very good addition. 
Can you inform me whether a l uminium can be 
soldered with lead·and-tin solder, and in what 
proportions ? A lso, what kind of acid to use '! 
A. Lead-and-tin solder alone is not suitable 
for soldering aluminium. A solder made of 
1 part aluminium, 1 part of 10 per cent phos
phor tin, 8 parts z inc, 82 parts tin, by weight, 
makes a good· flowing solder. Canada balsam 
is used for flux. 2.  What is the voltage of an 
Edison-Lalande battery cell .  sueh as is used 
on gaso l ine engines, and w i l l  it  be either tem
porarily o r  permanently exhausted by running 
a small motor for an hour or more 'I A. The 
voltage of an Edison-Lalande cell is about 
7-10 volt. Their small internal resistance 
greatly increases their amperage and capacity 
to from 100 to 300 hours. They are not ex· 
hausted on short runs. 

ACids, making polyamldoanthraquinone 
sulfo, E. Hepp . . . . . . . . . . . . . . . . . . . . . . . .  713,432 

AddreSSing and ussorting llewspapers, maga-
zines, etc., machine for, L.  A. Agnew . 713,272 

Adjusting compound wound generator, C.  
P. � ' .  Steinmetz . . . . . . . . . . . .  713,523, 713, 574 

Alcohol, making wood, Brandt & Root • . . •  713, 552 
Animal trap, H. �argen t .  . . . . . . . . . . . • • . • • .  713,502 
Automobile, A. S. K rotz . . . . . . . . .. . . . . . . . . . 713,313 
Awnings, means for hanging, C. J. Graf . 713,299 
Axle support, G. W. Kramer . . . . • . • • . • • • • •  713,455 
Bag frame catcb, T. E. Grimm . . . . . . . • . • • .  712,429 
Bag bolder, O. G. Nosker . . . . . . . • . . . . . . . • .  713, 139 
Bale band fastening, D. M. Campbell . . . . . .  713,203 
Bandages, suspensory, H.  C. Lovi s  . • . • . . • .  713,318 
Batteries, nOll-active metal for use in 

storage, H. H. Lloyd . . . • . . . . . • . • . . . . •  
Beading and turning machine, G. S.  Hill . •  
Bearing, roller, R. D. Camp . . . • . • • . • • . • . .  
Bearing, side, J. C.  Wands . . . . • • • . . . • . . .  
Bed and commode, invalid, W. C. Feely • •  
Bed, sofa, T.  G.  \\'ever . . . . . . . . • . . . . • . . • .  
Bedstead table attachment, C. Swindell, 

713, 568 
713, 566 
713,058 

���!!�� 
713, 260 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713,52IJ Bedstead, J. Arn . . . . . . . . . . . . . . . . . . . . . . . . .  713,374 Bicycle driving mechanism, It!. Schmidt . • . .  713, 350 Binder, H. E. Dade . . . . . . . . . . . . . . . . . . . . • . .  713,2811 Bit, E. A. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . 713 067 Blackboard trough, T.  R.  Baker . . . . . . • • . . 713;377 Blotter bolder, L. W. Willson . . . . . . . . . . . .  713,266 Blowpipe, E. Fouche . . . . . • . . . . . • . . . . • . . • . .  713,421 Blowpipe, M. M. lien . . . . . . . . . . . • . . • . • . • .  713,451 Boat, swing, J. White . . . . . . . . . . . . . • • . . . .  713, 2thl Boiler, Cowley & Cooper . . . . . . . . . . . . . • . . . . . .  713,068 Book, check, F. Vandeven . . . . . . . . . • . • . • •  713,538 Book cover, . Thomas & Lynch . . . . . . • . . • .  71a,176 Boot and shoe tree, A. C.  McKnight . . . . . . 713,482 Bottle, V.  D. Wbite . . . . . . . . . . . . . . . . . . . . . .  71 3,548 Bottle holder, A. Schneider . . . . . . . . . . . . . . • .  713,160 Bottle holding case, F. W. Molitor . . . . . • . .  713,130 Bottle, non-refillable, W. S.  McCrea . . . . . . . 7131 13ti Bottlt�, nOll-refillable, T. J. J!\ Muller . . . • .  713,23 6  Box, H. li\ Henning . . . . . . . . . . . . . • . . . . . . . .  713,216 Box fastener, C .  L. Mellinger . . . . . • . . . . . . .  713,233 Box filling and closing machine, paper, C. de Qulllfeldt . . . . . . . . . . . . . . . . . . . . . . . .  713,491 Box making machine, J. W. Denmead . • • • •  713,074 Bracket hook, H. C.  M. Saberbagen . . . . . . .  713,156 Brake adjuster, Paxton & Driscoll . . . . . . . . 713, 339 Bread cutting macbine, C. J. Vann . . . . . . . . 713,539 Brick making machinery, C. R. Monroe . • . .  7 1 3 , 570 Bridge, collapsible or folding, D.  Doyen . . . .  713,561 Broom or analogous illstrument, M. Young .. .  713,549 Brush, rotur.}', F. G. Farnham . . . • . . • • . . . .  713,080 Bucket handle, J. ScbalT"r . . . . _ . . . . . . . . . . . .  713,505 Bucket, well, C. P. Jaekson . . . . . • • • . • . . . •  713, 442 Buckle, J. �'. Molloy . . . . . . . . . . . . . . . . . . . . . 713, 569 Buffer, hand, O.  L. Brainard . . . . . . . • . . • . • • .  713,199 Butting wheel, E. R. Burns . . . . . . . . • • . • • • . .  713,201 Burial aparatus, C. 'V. "rellman . . . • . . . . • . •  7'13,187 Button, badgf�, J. A. Doran . . . . . . . . . . . . . . . . 713,076 CaulP·rn attachment, J. K .  L. Thomsen . . • . .  713, 177 Can filling machine, J. R. Brown . • • • • . • • . •  713, 554 Can opt.�ner, ,V. :\Iaxwell . . . . . . . . . . . . . . . . . . . 713,472 Cane and seat, E. La I!'orce . • . . • . . • . . • . • • •  7 1 3 . 1 1 4  Capo ta sto, E. R. Kappeler . . . . . . . . . . . . . . . . 713,310 Car brake, J. Runlloe . . . . . . . . . . . . . . . . • . . • . .  713,49D Car coupling, }\ S. Putnam . . . . . . . • • • . . • . . .  713,240 Car door, grain, Steine & Jones . . . . • • • . • • •  713,167 Car door, grain, J. Montgomery . . . . . • • • . • • . .  713, 476 Car fender, E.  Sherwood . . . . . . . . . . . . . . . . . . .  713, 1 63 Car grain door, S. E. McKenney . . . . . . . . . . .  713, 481 (�ar, ore, 'V. C. Matteson . . . . . . 0 • • • • • • • • • • • •  713,321 Cur rl�pla('er, G.  I. Krieger . 0  • • . • . • • • • • • •  71:) ,456 

g!�s�V
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Stl:���t .  'io�" d��p: ' OJ: . 'Ii: 713, 525 

Hendy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713, 302 Carbureter, vaporizing, W. M. Power . . . . • .  713, 146 Carousal, cyclodial, W. D. C ronin . . . . . . . . .  713,070 Carpet or floor covering, interlocking, A. L. Flood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713,420 Cash carrier. W. L. Churchill. 
713, 059, 713,060, 713,557 

Casb register, J. Schlnneller . . . . . . . . . . . . . . 713,159 
Casb register, U. J. Cary . . . . . . . . . . . . . . . . . .  713, 205 
Cash register, J. L. Roberts . . . . . . . . . . • . . . . .  713,243 
Cash register, Bickford & Lock . . . • • • . •  0 • •  713, 387 
Casb register, Pottin & Moussier . . . • • . . . . . .  713,490 
Caster, M. Fishel . . . . . . . . . 0 • •  0 • • • • • • • • • • • •  713,082 
Cbafing dish heater and support, L. M. Tay· 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713,531 
Cbaln, C.  W. Levalley . . . . . . . . . . . . . . . . . . .  713,120 
Chain, drive, C. W. Hunt . . . . . . . . . . . . . . . . . .  713,102 
Chaplet, McCoy & Lukens . . . . . . . . . . . . . . . . . 713, 571 
Cbeese cntter, W. G.  Templeton . . . . . . . • . .  713, 532 
Cbimney top, R. C .  Dugan . . . . . . . . . . . . . . . 713,409 
Cbocolate cutter, J. F. Wynkoop . . . . . . . . . . .  713,270 
Chuck, drill and lathe, O. M. Mowat . • • . . •  713,478 
Churn, A. C. Enoch . . .  0 • • • • • • • • • • • • • • • • •  713,293 
Clay press, W. D. Frerichs . . . . . . . . . •  � . • . .  713,562 
Clothes pins, machine for scoring, riveting, 

and printing, Carr . . . . . . . . . . . • • • • • . •  
Clutch, friction, T. S.  Casner . . . • . . . • . . • • .  
Clutcb, sbaft and pulley, A. C .  Pessano . .  
Coat hanger, I .  F. Baer . . . . . . . . . • . • . . . . . .  
Coating composition, insoluble, J. A. Just . 
Cock, ball, D. W. Gorman . . . .  0 • • • • • • • • • • • •  
Cock, plug, Dordo & Schutte . . . . . . . . • . . . .  
Coke oven charging device, A. Ernst 0 • • • • •  
Collar and necktie tastener, W. Ferguson . • . .  
Collar blanks, etc. , machine for folding, 

713,285 
713, 556 
713,341 
713, 376 
713,309 
713,426 
713,052 
713,413 
713,418 

C. H .  Knapp . . . . . . . . . . . . . . . . . . . . . . . _ 713, 1 12 
Collar blanks, etc. , machine for folding, 

Maitland & Beattie . . . . . . . . . . . . . . . . . .  713,230 
Collars, etc. , machine for reinforcing, J. H. 

Sbepberd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 3 , 247 
Coloring matter. Compound suitable for 

producing, Julius & Gunther 0 • • • • • • • • •  7ta,4-t7 
Comb, J. A. Clinton . . . . . . . . . . . . . . . . . . . . . .  713,402 
Conduit outlet box. Interior. Betts & 

Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 3 , 386 
Cooker, S. W. Richardson . . . . . .  o . . . . . . . . . .  7 1 :�, l iH 
Cork extractor, \V. T. Fox . . . . . . . . . . . .  0 . 0 .  7 1 3 , 422 
Cork puller bottle neck clamping mechan-

ism, E. Walker . . . . . . . . . . . . . . . . . . . . . . .  7 1 3 . 540 
Cotton chopper, A. R. Johnson . . . . . . . . . . . . . .  71 3, 224 
Cotton stalk ('utter, \Y. Qnalls . . . . . . . . . . . . 71 :3,241 
Crill, infant's, T.  H. Cburcblll . . . . . . . . . . . .  713.398 
Culinar.r utellsil, II. von Utfel . . . . . . . . . . . . .  713, 575 
Current motors, starting alternating, T. J. 

Johnston . . . . . . . . . . . . . . . . . . . . . . 713, 445, 
Currying device, H. J. Bretzel o . . . . . . . . . .  . 
Cut off, drain pipe, F. J. Louis . . . . . 0 · ·  . . .  . 
('ycle driving gear, motor, D. Macdonald . . .  . 
Cycle, motor, F. Thourot . . . . . . . . . . . . . . • . .  
Damper ml:-'chanism, F. G. Cooper . . . . . . . . . 
Dental chair, A. ,\\-1'. Browne . . . . . . .  0 • • • • • • • •  
Dental ellginp, F. Hurlbut . . . . . . . . . . . . . .  . 

7 1 3 . 567 
7 1 3 , 281 
7 1 3 , 466 
7 1 3 , 467 
713, 533 
713,066 
7 1 3,282 
7 1 :1, 1 0:1 
713,470 
713,27'1 
713,:11 9 
713, 469 

Dt.'utal forceps, 'V. T. Martin . . . . . . . . . . . •  
Dpntal matrix crown, I .  H.  Alexander . • • • •  
J)putal tool holder, C .  A. Lundberg . . . . . • • •  
Dcntistry, G.  G. Martin . . . . . . . . . . . . . . . . . • •  
Dpsk lock, detachable cylinder, J. Ro('he, 

7 1 :1 . 2H, 7 1 3 . 2�r. 
Display rack, Feldmann & Haas . . . . . . . . . . .  71B, 4 1 7  
Distilling apparatus, W. F .  M. Goss . . . • • •  7 1 3 , 2H7 
Distllling liquids, W. F. M. Goss . . . . . . . . . . 7 1 :1 . 298 
Door hanger, E. F. Lawrence . . . . • . . • . . • . • •  7 1 3, 1 1 5  
I)()or hanger, Lane & Juncs . . . . . . . . . . . . 0 • •  7 1 :l , 3 l il  
Hoor spring and check, combined, J. Wolf. 7 1 ;{, 2R7 
Draft gear, friction, H. C. Buhoup . . . . . . . . .  71a, 3D2 
Dress shiplds to waists. means for attach-

Ing. D .  Basch . . . . . . . . . . . . . . . . . . . . . . . . 7 1 3, 1 93 
J)rum, heating, W. J. Burton . . . . . . . . . . . . . . 7 1 3 , 055 
Humping devict', C.  "T. I1owbert . . . . . . . . . . . .  713,220 
D.'·p and making Ramp. 1'l'd disazo, Schraube 

& Voigtla('nd('r, 1�etznpr . . . . . . . . . . . . .  0 • •  7 1 3 , 5()7 
Brll<". stralgbt, W .  Paschall . . . . . . . . . . . . . . . . 7 1 3 . 1 41 
J<�rln('a tional appliance, J. Flindall . . . . . . . . 713,085 
BJ!I< filler, C. B .  Staats . . . . . . . . . . . . . . . . . . 7 1 3 . 355 
Elpctric conduit, A .  M. Lougee 0 • • • • • • • • • •  7 1 R. 1 2:t 
Electric conduits, making, A. M. Lougee . . . .  713,122 
Electric machines, maintaining synchronous 

rotation of dynamo, E. W. Mix . . . . . . . .  713,326 
(Contmued on paue 649) 
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Electric machines, operating dynamo, F. H. 
Jeannin . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

Electric meter, J. Harris . . . .  : . .  - . . . . . . . . . .  . 
Ell'ctric switch. T. MullE'l' . . . . . . . • . • . . . . . .  
E h'ctric time switch, M. Rush . . . . . . . . . . .  . 
Elpetrie wave forms, recording, JiJ. J. 

713, 307 
71 :1, 564 
713, 133 
71:{ , 500 

)Iurllhy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 3, 479 
Elpctrical distribution Systf'ID, C.  P. Stein-

metz . . . . . . . . . . . . . . . _ . . . .  " , . . . . . . . . . . . .  . 
Electromagnetic brake, ", .. , T. Pember . . . . .  . 
Elprtrimagnetic tool, R. R. N icely . . . . . . .  . 

713, 356 
71:l ,3�0 
713,486 

}<�lpvator hatchways, safety doorway for, J. 
H. Johnson . . . • . . . . . . . . . . . . . . . . . . . . . . .  713,225. 

Emt:'rgency brake, A. L. von Steuben . . . . . . . .  713, 357 
�:JI(I gate, J. F. White . . . . . . . . . . . . . . . . . . . .  713,262 
Endless carrier. T. X. Jones . • . . . . . . . • . . .  713,446 
EllgiIw, .T. P. ).Iagney . . . . . . . . . . . . . . . . . . . . .  713,320 
}<�ngille hruke-, traction, E. Doerschll'Il . . . .  713,408 
}1JllgiIlP coupling, traction, J. W. Buller . . . .  713,393 
EllgiIw sparking mechanism, gas or gaso-

h�Ilt?, J. E. Bean ( hy j udicial change of 
llamp now E .  B. Parkhurs t )  . . . . . . . . . . •  713, 194 

Eugi IlPs, exhaust pipe muffler for gas or 
othpr, J.  L. & C .  J.  Tobias . . . • . . . . . . . •  713, 536 

Envt-'lop, H. A. Graham . . . . . . . . . . . . . • . . . .  713,428 
Eyt:'glasst's, R. B. Finch, reissue . . . . . . . . . . .  1 2 , 054 
EY" let, F. Quarmby . . . . . . . . . . . . . . . . . . . . . . .  713, 149 
II'aueet holder and solder retainer, combined, 

J. G.  Porch . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Faucf"t, hot or cold water, Pierce & Hanson. 
Fpf'd regulator, G. Hot-pupr . . . . . . . . . . . . . . • .  
Fpnce making machiIlP, ",... C. Kincaid . . . •  
Fibf'r, treating vegptahle, C. T. Lee . . . • • .  
File, document, F. Tramblay . . . . . . . . . . . . • •  
Filf' wrapppr, }1�. L. Danforth . . . . . . . . . . . . .  . 
Filtpl' and coolf'r, combined, J. E. Bimm . . .  . 
}1'ilh'r, coffee, R. Aubry . . . . . . . . . . . . . . . . . . . •  
�'lltpr, oil, J. D. Edwards . . . . . . . . . . . . . • . . . .  
}I'ire alarm, automatic, F. Bernardin . . • . . . . .  
Fil'parlH, magazine, H. H. Barton . . . . . . . . .  . 

7 1 3 , 344 
713, 144 
71:), 099 
71:l ,452 
713, 1 1 6  
713, 363 
713,071 
713, 197 
713, 192 
7 1 3 , 292 
71:3, 050 
713,276 
713, 372 
713, 104 

Firp door lock, G. Alhrecht . . . . . . . • . . . . • . . .  
Fi r'pproof grain bin, E. V. Johnson . . . • . . . •  
Fi t'PIH'oof strncturt?, prismatic, 11\ L. O .  

'Vadsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . •  713, 1 82 
Fish hook, 'Yo II. Jacoby . . . . . . . . . • . . . . . . . •  713,306 
Fish Iwts, illuminating buoy for, W. L. 

U h l�nhart . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  713, 364 
Fishing reel ,  J. H.  Adams . . . . . . . . . . . . . . . . .  713,371 
}I'ishing tackle spoon carrier, J. J. H ilde-

brandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  
FhlP cutter, adj ustable, W .  H.  Kauffman . . . .  
Flushing device, W. Scott . . . • . . . . . . . . . . . .  
It'"ly trap, H .  A. Bierley . . . • . . . . . . . • . . . . . .  
Food, cereal, H.  D. Winton . . . . . . . . . . . . . . .  . 
Fruit assorting table, C. D. Nelson . • . . . . . .  
Fuel briquet, J. Simons • • . . • • . . • . . . . . . . . • . .  
Furnace, G .  W. Meacber • • . • . . • . . . . . . . . . . .  
Furnace doors, device for connecting, M.  

Cummings • • • • • • • . • • • • • • • • • • • . . • . . . . . • •  
Fuse carrier, H. R .  Sargent . . • • . . • . . • • . . .  
Gage, J. A. Traut . • • • • • • . • . . . . . . . . • • . . .  
(}ame, C. M. Atkins • • • • • • • . . • . . . . . . • • • • •  
Game register, E. J.  Wells . • . . . . . . . • . . .  
Games, counter for pinochle or similar, L.  

'T. Johnson . . . • • • . . • • . • . . . . . . . . . . . . . . .  
Garment clasp or bose supporter, J. 

Btanley . . . . . . . . . . . . . . . . . . . . . . . . . • . • • •  
Garment hanger, M .  A. Willer . . . • . • . . • • . •  
Garment supporter, L .  M. Jones . . . . . . • • . •  
Gas burner, W. F. Keiser . . . . . . . . . . . . . . .  . 
Gas burner of Bunsen type for illuminat-

ing purposes and for heating, Lamure 
& Yege . . . . . . . . . . • . . . . . . . . . . • . . . . . • . .  

Gas engine, .T. McCoy . . . . . . . . . . . . . . . . . . .  . 
Gas generator, acetylene, F. L. I rish . . . . .  . 
Has generator, acetylene, T. H. DUncombe. 
Gas generator, acetylene, H. & H .  H. 

713,435 
713,108 
713, 1 61 
713, 388 
713,581 
713, 484 
713,512 
713, 473 

713,288 
713, 503 
713, 179 
713,275 
7 1 3 , 576 

713,252 
713, 1 88 
713,106 
71 3, 449 

71 3,314 
713, 332 
713,223 
713,291 

Henley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  713,303 
Gas generator, acetylene, G .  G. Smith . . . .  713,353 
Gas, means for storing and distributing, 

G .  G.  Smith . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas pressure regulator, If. J. Root . . . . . . • •  
Gas regulator, G. H. Gregory . . . . . . . . . .  � • .  
Gas tubing, L. P. Dodge . . . . . . . . . . . . . . . . .  . 
G(�aring, .T. R. Carter . . . . . . . . . . . . .  ' . . . . . .  . 
Glass articles, apparatus for finishing, 

713, 354 
713,496 
713,093 
713,559 
713,396 

G. W. Blair . . . . . . . . . . . . . . . . . . . . . . . .  713,280 
G lass tile press, C.  P. Lawshe . . . . . . . . . . . . .  713,317 
G lobe supporting bracket, V. Lansingh . . . .  713,458 
Gold separator, F. M. Johnson . . . . . . . . . . . . .  713, 105 
Golf game, indoor, H.  H.  Taylor . . . . . . . . . •  713,253 
Governor, J. A. Lighthipe . . . . . . . . . . . . . . •  713, 463 
Grain clean&" and sevarator, J.  C.  Ben-

son . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  713,049 
Grain drill, A. N. Norris . . . . • . . • . . • . . . . . . .  713,335 
Grain elevator and dump, H.  A. Burgess' . .  713,394 
Grain, steeping, W. P. Rice . . . • . . • . . . . . . .  713,349 
Grease cup, ' H. C .  Winspear . . . . . . . . . . . . .  713,579 
Grinding, pOlishing, or buffing machine, C. 

Werl'a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ground detector, "T. H. Pratt . . . . . . . . . . .  . 
Gun mount, fi\ H. Schofield . . . . . . . . . . . .  . 
Harrow, H. H. Larsen . . . . . . . . . . . . . . . . . .  . 
Harvester, grain binding, W. N. Whitely. 
Hat brim flanging machine, A.  B.  ",'raring. 
Hpater mounting, electric, E. E. Gold . . .  . 
H ide working machine, N. Leiugen . . . . .  . 
H inge, H. A. Paquette . . . . . . . . . . . . . . . . . .  . 
Hod elE'vatol'. C. Carlson . . . . . . . . . . . . . . .  . 
Hoisting ellgiue dogs, device for operating, 

P. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
lIorn fender, C. W. Allen . . . . . . . . . . . . . . .  . 
Horse apron, .T. Sullivan . . . . . . . . . . . . . .. . . . 
Horses from their stalls in case of fire, 

device for detaching and removing, 

713,256 
713,346 
713,506 
713,459 
713,264 
718,545 
713,211 
713, 1 1 8  
713,338 
713,204 

713,487 
713,373 
713,528 

W. R. W. Steiner et al . . . . . . . . . . . . . . . .  713, 522 
IIorspshoE', G. D. Nash . . . . . . . . . . . . . . . . . .  713, 137 
HOl's('shoe blanks, etc. , from ductile metal, 

manufacture of, C. Holt . . . . . . . . . . . . .  . 
HOl'spshoe calk. C. D. "Meitzler . . . . . . . . . . .  . 
Hose pipe cOllnection, G. S.  Lee . . . . . . . . .  . 
Hose supvorter, A. H. Cohn . . . . . . . . . . . . .  . 
Hose supporter book, l1. B. Hammond . .  . 
Hot air furnacl', J.  Evans . . . . . . . . . . . .  . 
lInt water bag stopppr, E. E. Menges . . .  . 
H,rt'rocal'bon burlier, F. A. Reynolds . . . . .  . 
1 9'1llting devicp, electrical, C. A. Holdridge. 
I II('andp�c(>ll t gas man tlps. manufacturing, 

713,219 
713,322 
713, 1 1 7  
713,206 
71:),214 
713,210 
713,234 
7 1 3 , 494 
713, 305 

J. T .  Robin . . . . . . . . . . . . . . . . . . . . . . . . .  713, 573 
IncHmit's('pnt mantlps, machill(, for Pl'od.uc-

ing, J. T. Robin . . . . . . . . . . . . . . . . . . . . . .  7 1 3 , 572 
IUlli('ator, J. L. Crawford . . . . . . . . . . . . . . . .  713, 069 
11ldoxyl and making same, substitutpd, H .  

S. A. Holt . . . . . . . . . . . . . . . . . . . . . . . . . .  713,437 
Ink l't'cPlltach:'s, T. 'Yaring . . . . . . . . . . . . . .  713,546 \ 
I n k  well, suspended, 1\1. Behrman . . . . . . . .  7 ] 3 , 195 
I n sulating or protl'ctive compounds, manu- ' 

fac\ure of, C.  L. V. Zimmer . . . . . . . . .  713,190 
Intl'rnal combustion enghw, 'V. M. Power. 713, 147 
Intprnal combustion enginl', II. 11'. "l'a11-

mann . . . . . . . . . . . . . . . . . . . . . . . .  713, 366, 
I roning ma('hhw, D. H. Bf'ujamin . . . . . . .  . 
Ironing table, I. M. King . . . . . . . . . . . . . . .  . 
Jib for mineral or ore washing, C. J. 

Hodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jointing df>vict', E. H. Sheldon . . . . . . . . .  . 
Kite, R. H. Battersby . . . . . . . . . . . . . . . . .  . .  

713, 367 
7 1 3 , 384 
713, 1 1 1  

Knitting machiu(> striping attachll1�nt, cir-
cular, \Y . P. young . . . . . . . . .  'l ... . . . . . . . 713,370 

Label gumming machine, Jf G. Rehfuss 
et al. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 713,493 

Ladd{�r, ('xtension, W. Zottman . . . . . . . . . . .  713, 550 
Lamp, R. Marsh . . . . . . . . . . . . . . .  713,125 to 7 1 3 , 127 
Lamp burner, R. J. Bratton . . . . . . . . . . . . .  713,200 
Lamp burner attachment, A. ' L. Higgins .  713,098 
Lamp chimney holder, J. A: Skaer . ;  . . . . .  71 3,513 
Lamp, l'E'generative gas, T. S" Leese . . . . . .  713, 460 
Lamp, vapor burning, E. J. Frost . . . . . . .  713, 295 
Lathing tool, W. S. Moore . . . . . . . . . • . . . . .  713,131 
Lead and lead alloys, electrolytic refining 

of, A. G. Betts . . . . . . . .  , . . . . . . . . . . . .  71 3,277 Lead, plectrodeposlted, A. G. Betts . . . . . .  713,278 Lead, making white, W. H.  Rowley. • . . . . . .  71 3 , 1 55 Lemon juice extractor, :F. B�amer .. . . . . . . .  713, 382 Lock, O. Stoddard . . . . . . . . . . . . . .  ' .  ' . .  ' . . . . . .  7 1 3 , 359 Lock bar pipe, T. A. Gillespie . . . . . . . . . . . .  713,091 
Locomotive, A.  P. Dodge . . . . . . . .  ; . . . . .  " 713,558 Locomotive, electric, E.  C .  Lindsay . . . . . .  7 1 3 . 464 
Low water alarm, · J. A.  Brockhuis . . . . . .  713,553 
Lubricating deVice, A. G.  Elvin . . . . . . . . . .  713,410 
Mall bag delivering device, J.  Swihart . . . .  713, 362 
Mall box door register, H.  S. Mills . . . .  713, 325 
Mail matter. metallic device for fastening 

up, G. T. Shllton . . . . . . . . . . . . . . . . . . .  7 1 3 , 352 
Match safe. H .  T. Randle . . . . . . . . . . . . . . . .  713, 151 
Matrix making machine, G. B. Shepard . . .  713,246 
Mattress sterilizer. W .  H .  Busser . . . . . . . . .  713,056 
Mpasuring instrumpnt connection, J.  E. 

Woodhridge . . . . . . . . . . . . . . . . . . . . . . . . . .  713, 583 
Measuring instrument, recording electrical, 

Weston & Benecke . . . . . . . . .  713,257 to 713,259 · 
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WOOD or METAL 
Wor�ers"'""'I!!!!! 

Without Steam Power should 
IlBf> our Foot and Hand Power 
llachinery. Send for Catalogues 

.& . . ·l\<ood.working Machinery, 
B-Latb.es, etc. 

SENECA FALLS MFO. CO. 
69�Waecr St.,�nec:a FaJls, 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R ENEWABLE STEEL J A W S .  

W A L W O R T H  M FC.  CO. , 
1 28 TO 1 3 8 FEDERAL STR E ET, BOSTO N ,  M A SS. 

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

tor the purpose. Indispensable to Law
yers. Editors. Students, Bankers. Insur
ance Companies and business men gen
eral ly. Book marker and paper clip. 
Doe8 not mutilate the paper. Can be 
¥.�

e
i,�

e
�id

t
�111Ii �go��!fi�i': !CfaifcJn2�;8 

and notion dealers, or by mail on receipt 
of price. Sample card, b'fmail, free. Man-
Wi�

t
��� Wox«i�I�Vl��::::ld��e1. 

" WOLVE R I N E "  
Gas and Gaso l ine  Engines 

STAT I ONARY and M A R I N E .  
"'Volverine" is the only reversible 

MarineGas Engine on the market. 
It is the lightest en"ine for its 
power. Requires no licensed enr 
gineer. Abso!utely sate. Mfd. by 
WOLVER I N E  MOTOR WORKS, 

12 II uron Street, Grand Rapids, Mich. 
Second Hand Oas and Oasoline Engines 
at a saving of 50 per cent., always in stock from 1 to 30 h. Py all 
����sin ��i�rnGIs�li!�·E�;l!��r���e�;�er and guaranteed. our 
CALLESON MOTOR C O . .  2 7 1 West SI. ,  New York. 

BOGART GAS ENGINES 
Double Cylinder, 50 h. p 

and upward to 500. 
FARRAR &. TRBFTS, 

Steam Bnglne &. 
Boller Works . . . .  

GAS O L I N E 
E N C I N ES 

Marine & Stat i o nary 
from 1 ·4 to 1 6  H. P. 

A thoroughly satisfactory. engine 
at a moderate price. 

Write for catalogue. 
T H E  CLIFTON MOTOR WORKS, 233 E. Clifton Ave., Cincinnati, 0 

fOR . [XTRA H[AVY WORK 
�����g�ed1�

e 
o�f�, pJ��Itr,�

e
;i��

r 
rg�K. P¥�8::� used in its construction is 

drawn trom a 81ltcial Bted and 
tempex:ed by a �t prOCf,s8. 
produClnK the ' j'kong e s t , 
tou"hest, and meiSt reliable 
rope in existence. Each and 
every wire in it is separately tested to insure perfection. 

BRO D E R I C K  & BASCOM ROPE CO.  
8 0 9  N. Main St., S T .  LOUIS, MO., &. S .  A. 

T H E B R I G H T W H I T E  L I G H T  F O R  
M A G I C  L A NTE R N S  

A G O O D I N V E ST M E N T 
Fur $t.7� we will send by expres. (not prepaid), 

complete N. D. Outfit with full instrne
�ions. for learning TELEGRAPH 

O PERA TING. 

t�t
a
��lr

a
;�':.'tl:

t
�g� 

to earn �ood wages. 
Send 25 cents for uni
versal dating stamp, 
by mall, postpaid. 
Send for our catalog. 

Esi.ab!ished 1879. 
20 Park Place New York. 

10, 15,  20, 25 and 50 H. P. sizes in stock .. bargain prices. Stationary use only. 
Northern Bngineerlng Works" 

641 Atwater St., DetrOit, Mich. 

THE " QUEEN " DR.A WINO PENS. --...... �� SCIENTIFICALLY SHARPBNED. 

University Shoo 
(Trade·Mark) 

Heaviest oily "rain leath· 
er-tan colored or black. 
Watertight construction. 
Comf0rtab1e and nearly 
indestru('ttble. Send for 
pamphlet . •  

'7 
8. P. TWADDELL 

1210.1212 Markl't Street .... I'.: ....... 1i 
Philadelphia 

Measuring the lengths ot fabrics, apparatns 
for, F. C .  Stephan . . . . . . . . . . . . . . • • • • •  713,524 

Meat salting machine, B.  Hiller . . . . . . . . . .  713,218 
Medical appliance, electromagnetic, F. 

H. Vollery . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  713,365 
Medicinal vapor or liquid from the smoke 

of green wood, apparatus for pro
ducing, H. E.  Smith . . . . . . • . . . . . . . . .  713,515 

Metal plate, treating, Howell & Drew . . . .  713,440 
Metal strip folding machine, E. M.  Cobb. 713,062 
Mine trail door, J. Wack . . . . . . . . . . . . . . . .  713,181 
Mine ventilating apparatus, C. Kuderer . . .  713,457 
Miter box, G.  M. Green . . . . . • • . . . . . . . . . .  713,213 
Mixing and kneading machine, A. Fried· 

rich . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . •  71 3,088 
Molding machine, J. Anderson • . . • • • • . . . •  713,047 
Monkey wrench, A. C. McFarland . . . . . . . .  713, 480 
Motion transmitting device, G. G. Beitzel . 713, 385 
Motor control, J. D. iblder . . . . . . . . . . . . . . .  713,222 
Motors from distant points, controlling, N. 

C. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Moving stand orefigure, H. E. Hupton . . . .. . 
Music holder and turner, J. Ii'. Black . . . . .  . 
Musical Instrument, automatic, G. A.  

713, 380 
713,221 
713,051 

Brachhausen . . . . . . . . . . . . . . . . . . . . . . . . .  713,053 
Musical instrument head piece, stringed, J. 

Brandt . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  713, 390 
Name plate or printing machine, J. F. 

Blake . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .  713, 389 
Neckwear holder, W. H.  Hart, Jr . . . . . . . . . .  713, 565 
Newspaper folding, wrapping, addreSSing, 

and assorting machine, L. A. Agnew . . .  713,271 
Oar lock, folding, J.  M. Birtels • • . • • . • • .  713,551 
Obstetrical tractor, E. D. St. Cyr . . . . • • • • • •  713 , 1 66 
Oil burner, W. E. Chandler . . . . . . . . • • • • • •  713,397 
on burner, crude, L. S. , Flatau . . . . . . . . . . . •  71 3 , 419 
011 heating and heat regulating device, 
OIlS,

G. 
rei�i��r ��pb�itl�" '�i����i: ' 'i' "  C: 7 1 3, 345 

Mlms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oiling device, C.  E.  Hott • • . . . • . . . • . . • . . . .  
Organ, H .  C. Fletcher . . . . . . . . . . . . . . . . . .  . 
Packing, piston rod, A. B. Kay . . . . . . . . . . .  . 
Paper bag holder, F. M. Thorpe . . . . . . . . . .  . 
Paper condUit, L. P. Dodge . • . . . . . . . . . . .  
Pea t collecting machine, W .  A. Milne . . .  . 
Peat drier. W. A. M ilne . . . . . . . . . . . . . . .  . 
Peat fuel, manufactured, R. A. Kellond . .  
Pen or pencil holder, J. L .  Mulilns . . . . . . .  . 
Perforating machine, E. B. Stimpson . . . .  . 
Phonograms, duplicating, T. A. Edison . .  . 
Phonograph, G. A. Moore • . . . . . . . . . . . . . . • .  
Phonographic record, G. A. Moore . . . . . . . . .  . 
Piano damper action, C. Otto . . . . . . . . . . .  . 
Piano tuning pin, H. G. Osterberg . . . . . . .  . 

713,475 
713,439 
718,084 
713, 109 
713, 178 
713, 560 
713, 129 
713, 128 
713, 1 1 0  
713, 134 
713,526 
718,209 
713,477 
713,328 
713,337 
713,336 

Picture frame, combination, F.  L.  & W. G. 
Stul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713, 170 

Picture frames, machine for manufacturing, 
C. E. Sandstrom . . . . . . . . . . . . . . . . . . . .  7 1 3 , 157 

Pictures, apparatus for exhibiting or view-
ing animated, E. B. Koopman . . . . . . .  713,312 

Pictures, distantly reprodUCing, H .  R. Pal-
mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713, 1 40 

Piles, placing, C.  Sooysmlth . . . . . . . . . . . .  713, 1 64 

�:��te�:
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Planter, corn, E. M. Heylman . . . . . . . . . . .  713,217 
Planter, corn, L. P. G raham . . . . . . . . . . . . . •  713, 563 
Planter gauge, seed, J. H .  Littler . . . . . . . .  713,228 

Apple Economical Oas Engine Igniters 

or We are manufacture Igniting D y n a In O !'l, Magnetos, Governors, Coils, Plugs, etc. Write for printed matter. The Dayton 
Eleetrleo.l Mallfg. 
(JompoIlY. No. 80 South St. Clair St., Dayton, Ohio, U. S. A .  New YOlk stock carried by Chas, K .  MIller, 97 Reade Street, N. Y . ;  
��ilL���h;:OC���i,i�gb:�rs� .. ;D�e����n��rc�ul�if�g� .. 'l J;;�tl�n SA���,� carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, MaSH. 
Po�n;:�ftc �a��en & Hayden Co., San Franciaco, Distributing Agents 

WORK SHOPS 
of Wood and Metal Workers, with. 
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R y  ____ L 
allow lower bids on jobs, and give 
greater proOt on tbe work. Machmes 
sent on trial if desired. Oatalog Free. 

W. F '" JOH N B A R N ES CO. Established 1872. 
1 999 R U B Y  ST. , ROCK'O R D ,  ILL.  
M A XI M U M  POW E R- M I N I M U M  COST. 

If you use a pump for 
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mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold. thick or thin 
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t
�Ffy

t
p
t
8� p 

which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perf�ct

Iy durable. All parts are Interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue tree. 
TAB E R  PU M P  C O . ,  32 Wel l s  St •• Buffalo, N. y" U. S. A. 

WE L L DRILLINQ 
Machines 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock, Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

ELECTRIC 
MO TORS Plow, Ruef & Tomlinson . . . . . . . . . . . . . . . . .  713,498 

Plow, sulky, J.  A. Frenier . . . . . .  713,086, 713, 087 We are offering tbls month a Potato cutter, seed, J. H. Simonson . . . . . . .  713,249 armature, electricmotor Preserving cereal foods, H. D. Winton . . .  713, 580 for $O.9�. I post8j{e 15 
Preserving cereals, H. D. Winton . . . . . . . .  713, 582 cents extra in United 
Pressure regulator, C.  F. Spery . . . . . . . . . .  713,251 States). These motors 
Printing press perforator, J. Kane . . . . . . . .  713 107 are carefull

h 
built and 

PrOjectile, hollow, A. W. Erdman . . . . . . . .  713
'
412 I will run at h gh �peed on 

Propeller, S. I rwin . . . . . . . . . . . . . . . . . . . . . . .  713;441 I �/;: c�gl�� b���er��dl::: Proteids from non-nitrogeneous bodies, 
713 395 

I small models, toys, etc. separating, J. Carstairs . . . . . . . . . . . . .  , Every boy should ha.ve Punch and time stamp, combined, E. G. one. New cataLog Jist-Connette . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  713, 287 In" electrical supplies Punch, check, G. M. Merritt . . . . . . . . . . . . .  713,323 and novelties of all kinds Punching bag supporting device, G. S. sent with each order. 
Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713,232 send stamp for It. Fin. 

Putty knife and pot hanger, combined, C.  isbed parts with tnstruc-
B. Mansbach . . . . . . . . . . . . . . . . . . . . . . . .  713,231 tion for ahove. $0.7:1, 

Pyroxylin article, Stevens & Thurber . . . . . . .  713, 168 (postage 1 5  cents ex,ra) .  
Pyroxlln articles, making, Stevens & L. W. GILLESPIE, _ _  Marion, Ind. Thurber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 3 , 1 69 -------__ -.:. _________ � __ 
Rail jOint, O. N iehaus . • . . . . . . . . . . . . . . . . .  713,334 
Rail joint, J. A. Bridge . . . . . . . . . . . . . . . . .  713,391 
Railway construction, L. C.  Kendall . . . . . . .  713,311 
Railway danger Signal, J. Frysinger . . . . . .  713,089 
Railway, electriC, F. M. Asbley . . . . . . . . . . .  713,274 
Railway frog, G. W. Whiteman . . . . . . . . . .  713, 547 
Railway and other spike, H .  J. Stone . . . . . .  713,527 
Railway rail bridle rod, Copeland & Mas· 

sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway rail joint, Z. E. Fiveash . . . . . . .  . 
Rectifier, H. W. Buck . . . . . . . . . . . •  713,284, 
RE'frigerator, H .  W .  Nash . • . . . . . . . . . . . . .  
Rein holder, F. Matthews . . . . . . . . . • . . . . .  
Retlnscope, S .  A. Rhodes . . . . . . . . . . . . . . .  . 
Rifle, J. B. Thorneycroft . . . . . . . . . . . . . . .  . 
Roof board joint, W. S.  Wickham . . . . . . .  . 
Roof clamp or bracket, I. E. Clum . . . . . . .  . 
Rotary engine, J.  C. Hagerty . . . . . . . . . . . .  . 
Rotary engine, W. I. Phifer . . . . . . . . . . . .  . 
Rotary engine, F. C. Jewell . . . . . . . . . . . . . .  . 
Rotary engine, M. D. I{albach . . . . . . . . . .  . 
Rotary engine, G. M. Walker . . . . . . . . . . . .  . 
Rotary engin(>,  J. 1\:1. Williams . . . . . . . . . . . •  
Rotary sh(>ars, O .  Sundt . . . . . . . . . . . . . . . .  . 
Rotary steam engine, H. Denis . . . . . . . . . .  . 
Rules. etc. , joint for fordable, F. L. Traut. 
Safe or vault, J. Paton . . . . . . . . . . . . . . . . .  . .  
Safety clamp, C. E.  Treadwell . . . . . . . . . . .  . 
Salting machine, J. W. Gheen . . . . . . . . . . . .  . 
Sand scoop and elevator, I. Bush . . . . . . . . . .  . 
Saw guard, W. B. Bennett . . . . • . . . . . . . . . .  
Scaffold, A. L. & E. D. Stiles . . . . . . . . . . .  . 
Scaffold support, E. Jollffe . . . . . . . . . . . . . .  . 
Scale, J. A. Heydrlck . . . . . . . . . . . . . . . . . . .  . 
Scale, computing spring, W. C. Whitney . .  
Screw plate, �'. "T. Conant . . . . . . . . . . . . .  . 
Seat lock, J. W. Ranson . . . . . . . . . . . . . . . . .  . 
Secondary battery, R. Welford . . . . . . . . . . .  . 
Sewing machine, broadcast. C. N. E. 

Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

713,404 
713,083 
713,555 
7 1 3 , 237 
713,471 
713,348 
713,254 
713,577 
713, 061 
713,301 
713, 342 
713,443 
713, 448 
713,541 
713, 578 
713,361 
713,073 
713,255 
713, 142 
713, 537 
713,425 
713, 202 
713,196 
713, 358 
713, 308 
7 1 3 , 097 
713,265 
713,064 
713,153 
713, 186 

SensitizE'd material and making same, Mies 
& Cobenzi . . . . . . . . . . . . . . . . . . . . . . . . . . .  713, 474 

Sewer cleaner, L. Dubois . . . . . . . . . . . . . . . . .  713, 077 
Sewing machine automatic stop mechanism, 

buttonhole, P. Fablsch . . . . . . . . . . . . . . .  713,079 
Sewing machine power cutting attachment, 

buttonhole, P. Fablsch . . . . . . . . . . . . . . . .  713,078 
Shade adjuster, window, T. C. Hardy . . . . . .  71 3,215 
Shade cloth trimmer, F. McDaniels . . . . . .  71 3, 333 
Shaft coupling, H. B. Murdock . . . . . . . . . . . .  7 1 3 , 135 
Shafting set collar, C. W. Levalley . . . . . . . .  713,227 
Sheep shears, J. Pomeroy . . . . . . . . . . . . . . . .  7 1 3 , 343 
Sbeep shears, etc. , method of and apparatus 

for driving the cutters in machinE', J. 
C. Barnes . . . . . . . . . . . . . . . ... . . . . . . . . . . .  713, 378 . 

Shepherd ' s  crook, �'. Bins . . . . . . . . . . . . . . . . .  713,279 
Show case, E. C.  Thurnau . . . . . . . . . . . . . . . .  713,534 
Skirt attachment, G. H . L. Clark . . . . . . . . . .  7 1 3 , 286 
Sleeping bag, I .  W. Morton . . . . . . . . . . . . .  7 1 3 , 329 
Sleeve protE'ctor, E. Peterson . . . . . . . . . . . . .  7 1 3 , 239 
Slicer, vegetahle, J.  J. HaiL . . . . . . . . . . . . .  7 1 3 , 430 
Smoke consumer, C. E. Padgett et aL . . . .  713,238 
Solidifying and exca va ting the soil and con-

structing tunnels, C. Sooysmlth . . . . . . . .  713, 1 65 
Sounding board, S. W. Clark . . . . . . • • . . . .  713,401 
Spanner attachment, P. Rayson . . . . . . . . • . . .  713,492 
Spinning machine, J. Brown . . . . . . . . . . . . . .  713, 283 
Spring cutting machine, Daniels & Mar-

shall . . . . . . . . . . . . . . . . . . . .  " . . . . • . . • . . .  7 1 3 , 208 
Stacker, straw, C. N. Leonard . . . . . . . . . . . .  713,119 
S tal k  cutter, J. H. Cotton . . . . . . . . . . . . . . . .  7 1 3 , 207 
Stamp affixing machlnp, C. J. Fancher . . . .  7 1 3 , 4 1 5  
Station Indicator, J. E. Smith . . . . . . . . . . . .  713,516 
Steam boller, L. Lewicki . . . . . . . . . . . . • . . . .  7 1 3 , 462 
Steam engine, W. L. Silvey . . . . . . . . . . . . . .  7 1 3 , 248 
Stf'am engine, J. M. Clark . . . . . . . . . . . . . . . .  713, 400 
Steam generating fnrnacE', J. L. Giroux . .  713,296 
Steam generator for hydrocarbon burners, 

G. W. Arper . . . . . . . . . . . . . . . . . . . . . . . . .  71 3,048 
Steam generator superheater, H. Webster . 713, 185 
Steam trap, W. T. Powers . . . . . . . . . . . . . . .  713, 148 
Steering and maneuvering wheel for ves-

sels, S. W. Coft1n . . . . . . . . . . . . . . . . . . .  713,063 
Stock, care of live, Donald & Pohl . . . . . . . . .  713,075 
Stocking supporter, D. H.  Warner . . . • . . . .  713, 184 
Stoker, mechanical, C. R. Allen . . . . . . • . . • .  713, 191 
Stool, McNary & Wiley . . . • . • • . . . • • . . • . . . .  713, 483 
Stove or range, E. Beatty . . . . . . . . . . . . . . . . .  7 1 3 , 383 
Stuetcher, M. W. M. Crawford . . . . . . . . . . .  713,405 

If You Want the Best Lathe and Drill 

CHOCKS BUY 
WESTCOTT'S 

S t r o n g e s  t 
Grip, Great. 
:':!t �c:� 

,tll, Cheap I1Ind Accurate. 
Westcott Chuck Co.! Oneida, N. Y .. U. S. A. Ask for catalogue Vn EnglUlh. hench Spanish 01" German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

FOR LIGHT AND MEDIUM WORK 
this new If Inch 

Sub.ta��l!f,b;.!W�!M�����t J�r� m��
e
.; 

driving power is stronjZ' alld pmdUve-tbe 
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ing matter on request. 
B. F.  BARNES C O M PANY, Rockford, I I I .  

Thirty 
Years 
Service 

In thirty years of continuous service 
in the ' operation of the Government's 
fast mails, the Lake Shore has become 
the greatest through mail line in the 
world. 

Thousands of people use the Lake 
Shore because of its great record in the 
mail service. And it's a good reason . 

Nowhere is there extended to travel. 
ers, either in comfort or certainty of 
service better travel facilities than on 
the Lake Shore'S great through trains 
between Chicago and Toledo, Cleveland, 
Buffalo, New York and Boston. 

Write for " Book of Trains " to 

A. J. SMITH, G. P . &  T.A., Cleveland, O. 

© 1902 SCIENTIFIC AMERICAN, INC.
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RESTFUL SLEEP 
In Camp, 'on the Yacht and at Rome. 

"Perfection" Air Mattresses, 
CUSHIO�� and PILLOWS. 

Style 61. Camp lIattress wltb Pillow attached. 
Also eboWlnl'( �lattres. deflated. 

Clean 'and Odorless, will not absorb moisture. 
Can be packed In small space when not In use. 

ar Send .trw Illustrated Oatalogue. 

MECHANIC1I:L FABRIC CO. , PROVIDENCE , R. I .  

Ove,rcoat $2.00 
_ .. _-- -----

Short Box Overcoat adapted for 
wet and dry weather. Made 
from the famous waterproof 
cloth. Write for sample. 

DELAWARE R.VBBER CO 
Dept. 1 6 , 63 1 Market St . ,  

PH I LADELPH I A , PA. 

M A T C H FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup
PLEMENT I ] 1 3 .  Price 10 cent.. �'or sale by Mnnn & 
Co. and all newsdealers. 

ESTABLISHED 

t831 
THE 
CIJUITRY 
IDTLEMAN 
The ONLY Agricultural NEWSpaper, 

AND AD�ITTEDLY THE 

Leading Agricultural Journal of the W orlll, 
Every department written by specialists, the 

highest authorities' in their respective lines. 
No other paper pretends to compare with it 

in qualifications of editoria·1 statI. 
Gives the agricultural NEWS with a deeree 

of completeness not even attempted by others. 

INDISPENSAIHiE TO 
ALL COUNTRY R ESI D ENTS 

WHO WISH TO 
KEEP 'UP WITH THE TIDIES. 

SI-sle Subserlptloa, fl.60 ; 
'[wo SIlMerlptloBl, fll.fiO ; 

'FI Te Sub8crJptlolll, "',60. 
SPEOIAL INDIJOEMENT8 to 'RAIS

ERS OF LARGER CL'UBS. 
Four Months' Trial Tm-p ISQoonts. 

SPECIMEN COPIES 
will be mailed free on request. It will payany· 

body Interested in any way In country life to 
send for them. Address the publishers : 

LUTHER TUCK ER " S O N ,  
AIba.n-y, N. Y. 

W-Subscrlptions taken at this ofliee. 

�8u USE GRIND8TONE8 P 
\ If 80 we can !!UPPIY you. All 'Slt..e8 
Inoull r rcl · and n ntnounletl. alway! 
kept in !tock. R�mem·oer, we make 8 
specialtyof 6electinJl 8tone� for all spe· 
etal purP08es. nr ABk fM' catalO!1Ue. 
The OLEV'ELAND STONE CO. 

2d Floor.  Wilshire.  CI8\'eland, O .  

JUST READY. 

DIES 
THEIR tlONSTRUCTION AND USE 

For the Modem Working of 
Shut Metals. 

By J OSEPH V. WOODWORTH 

Stud or button, A. S. & F. L. Lundberg . •  71 3,465 
Studding, sheet metal, W. S. Moore . . • • . .  713,132 
tltUWllg box, yleldl..g, C. Eudruwelt . . . . • •  713,41 1 
Support, selt·adj ustiug, 1. Hogeland . . . . . . . 71a,IOU 
Surgical instl'ument cu sc, C. J .  1.'agllabue . 71a,{)3� 
Tan\���1tP�nrl . • . 

l
�'�l��.

i
�l� . . �.P.��l:����, . . . �' . . ,?t.1: 71 �, 542 

Taunlng h ifl�", .. ! l' . ,  n. P. Amend . . . . . . . . • .  71:l , 04G 
I Tapping deviN', l\. nwIDRl" & HesIiIP . . • . • • • •  7J;-�, 1 1 3  
Tt'�t�ur�a�!d ,f:),I', . �4�1:�1�I

.
l� . .  t.l��j�i:.�.i:l�, . . ��' . •  �: 713, a:{O 

'l\·h·graphy . H. A. HO\\: luud . . . . . . . . . • . • • .  7 1 3 , 497 
Tbill coupling',  J. R. lj I't'll • • • • • • • • • • • • • . • ���:�� 
i���b��)I�Pl�l.f;'hi��" Ji . .  nH�O

I
Il.;t�i;lgst�� : : : : : :  7 1 a , 22U 

Thresblng'  mllchilu·. s .. lf f" .. d,·r, A. Her! . . 
7
71

1
�'

.
!�53 

'fie stl'uctnrp, '1'. J . �'liddh�brook8 . . . . . . . . .  .., .4U  
Time lock, J. t ;onol'Ovsky . . . • • . . . . . . . . • . .  713,092 
Tire, IHle�llllutle,  C. 11. Shepard . . . . . . . . . .  7 1 3 , 35 1  
Tobacco hUllgt' l', C .  R. Hosford . . . • • • . . . . . .  7 I a , tO! 
Tobacco pipe. J .  \Y . ltick'·rt . . . .  , . . . . . . . . .  713,242 
Tobacco pipt', ,Yo Hl'rrick . . . . . . . . . . . . . . . . 7.13,::W4 
Tobacco stt'ID lll ing llluf'hint' ,  A .  J. Bush . . . .  713, 057 
TobacC'o t,\' ing machlllt ' , Chtrk & l'�i�hel· . . . .  7 1 :3,3n9 
Toe ('ulk muc:hi lH', J .  ,Yoou . . . . . . . • . . . . . . .  71 3,268 

:r.:!h ����:l
lll��l!�:: ish!:I', �j. �:�S�·i�l�i�;· : : : : : :  +1�:��� 

T�)p, spinn i ll �, K B. Hmlth . . . . . . . . . . . . .  7 1 3,514 
Torpedo bOH t , F. \Y . llrud.'· . . " . .  " . . . . . .  71 3,198 
To:" n lUl puzzlt" L. E. Up �IHnl.iti . . . . . . • . .  7 1 3 , 072 
To,\', l.ut ll H lltl lm t ,  F.  �1. LuwrPIl<.·p . . . . . . . . 71:i,316 
Tl'tl IJ8formpl'. ''' . H.  �lund,\" . . . . . . . . . . . . . . . .  7 1 3 , 327 
Trll llRmhndoll llll'ehu ll i� lll , H. C. Bnnsc . . . . 7 1 :1 , 375 
Trpl;' extl'aeting, trHllli»Ort ing, a'lIu replant-

ing ttppunl tus, :\1 . Hy(h�1' . . . . . . . . . . . . . 7 1 :),501 
T rigger mt'('hnl l i�llI ,  Kill�h!, �l. A. rrigbe . . .  7 1 3, 535 
Truck IJol�tt 'I', C 'H I', J .  C. 'Ya ud� , 

7 1 3 . a�, 7 1 3 , 543 
TI'lIck siul' {I·:t lli l ' .  C. S. ShaUenl.K!rger , . 7] 3,�10 
Tl'uuk,  hut saruph', "' . C.  R l l:il n nls . . . . . . 7 1 :1, 495 
Trunk t ruy holtlpl'� � ; .  HulIguow . . . . , . . . .  7 1 3 , l G2 
Tl'n�s, utljm�tubl(' l.l tu hh', ,,' . Pu,\· I I l' . . . . . . . . 7 1 3, 143 
Tnls8, ht�l·ntul , " C .  I';. }\.('II,\·OIl • •  , • • • • • • • • • • •  71a, 450 
Tumhltl lg' llludli lH' , I I .  K Bu rtoll . . . . . . . . . .  7 1 a . 370 
TllI I lWI, C.  :soo.n unlth . . . . . . . , . . .  , . . . . . . . . .  7]  3,521 
TUllnels. cOllstrllcti ng', C .  SOf).nml ith . . . . . . . 7 1 3 , 520 
TUllllPh�. shaft�, ( '1<' . ,  hulhllng, C. Sooy-

sm i t h  . . . .  , . . . . . . . . . . . .  , . . . . . . . . . . . . . .  7 1 3 , 5 1 9  
TUl'hhU', Lt-'llIwlI & Bauks . . . . . . . . . • . . . . . .  713, 461 
TUl'hlH(' . Ktl'u m ,  J ,  A. Hellweg . . . . . . . . . . . .  7 1 3,Otl5 
Tu rbillt'. 8tl'II III , �1 . .ll. "rh l tu kt.'l' . . . . . . . . .  7 1 :1 ,26,1 
'1'\\'1111' hold"r, n, I,;, A. LIIII(I'Iul"t . . ,  . . . . . 7 1 :1 .124 
1'n,·wrlt,· " .  I I .  �1.r"h. l I ,  . . . , . .  " . . .  " . . . .  7 1 3, 4U� 
T,rppWl' lt i l lg' UIll l ' i l i  I I I ' . F. ,,'. l l i lln l'd . . . . .  7 ] :�, 4a-1 
,'uceiuatioll  �h it'lIl , Omst t'il .:\:. I vt' I':o(pn , . . . . 7 1 :3, 48� 
Ya hI', l lutoIl l l l t lcuHy act i n,:, .1. W. 

N l'thp l',\' . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  7 l a , l aX 
\·ulvl' . gloht', .J . PO\\' I ·l l ,  . . . . , . .  , . . . . . . . . . .  7 1 3, ] 40 
Vu lVI', I'U i lwuy t l l l lk , ( ' .  I·� I'I I�t , . . . . . . . . • • . .  7 1 3,2tl4 
,'u lvp, stop allel u u t UD lH t i c  ch('(�k, J.  C. 

�lcCI"lIH "'1 . .  , . . .  , . . .  , . . . . .  , . . .  , , . . . . .  713,331 
Vapol' IUI l'IlI ' I', I I l('all(II '�l·(' l l t . \V. S. 

Quigh',\' . . .  , . . . " . . . . . . . . . . . . . . . . . . . . . \'UP(�:!��'�" . . 
h:r.{�

l:( :�U,
l:l:c:I� . . . lJ.U.

l
:U.�I: . . . �: . . .  ?: 7 13, 50n 

V(�h icll',  J. �1 . Sm ith . . . . . . . . . . . . . • • • • . . •  7] a,517 
V('h ic} . .  ft ' lUll'l', E.  SJw l'wood . . . . . . . . . . . . . 7 1 3 , 1 62 

���:i1!�� \\���'�;iI�(;': �i. L;�: )iili� : : : : : : : : : : : :  +�t5�� 
Vessel, UlurhH', F. A. K m l . p P  . . . . . . . .  , . . . • .  7 1 :1,4a-1 
\,iolill Itowing guide-, �tnlll!:'l� ",v.: Sdl Wt�rdtll�. 7 1 3 , 1 7 1  
Vlst', hl'IH'h ,  ,1 . I t .  LUIIg' . . , . . . . . . . . • . . • . . .  7 1 3 , 1 2 1  
,' ISt', foMIItg' . . J.  ,Y o ( �Ht·dt' . . . . . . . . . .  , . . •  713 . ... 23 
Vis,'. pi p'" T, J.  Yal t· • . . .  , . . .  , . . .  , . . . .  , 7 1 3 , 1 89 
Voltaic ('I 'll, l l .  H. Tn,v lol· . . , . . . . . . . . . . . . . .  7 1 3 , 17-1 
Voting mut'h i lH', .\. J .  4 H llc'�Jlip . . . . . . . . . . . 7 1 a,000 
'Ya���1 l��

l��to���,h.r . . . \�·���I.�
I
", . . ::�I�l�.

i
�
I
:
'
�I� . .  �: 7 1 3, 4:n 

Wagon box .  uUllll 'l l IJ,!',  E. '1'. Hurnh n m  • . . .  71 :>,0[-.4 
"rugoll IH·a kt' .  11 utOlUU tie. A. J, SlIydl'l· . . . . 7. 1 a . 250 
,,'alls, mold for ('()Jl(' rt't(', I I .  A. Tuylor . . .  71a, 173 
"�artl hailing D1uchitH', E. '1'. Oarsf'd , . . . .  7 1 3 , 42-1 
\Vashtllg mU('hhH' ,  F . . 1. & M.  ( ' . l'OOIl • . •  7 1 :J , OOi  
"�asbin� lllH.t'h llu' .  ( ' .  I I .  Sword . . . . . . , . . . . .  7 1 3 , 1 72 
"Pasbstulltl, hnsi l l ,  sink, ptc" , J. H. Dan-

� . .  , . .  , . "  . . . . . . . . . .  , . . . . , . . .  , . . . .  , . 7 1 � _  
,,"atp}, hputil ll: a n d  distrllJuting system, 

G. C,  Hovag.. . . . . . . . .  , . . . . . . . . . . . .  , . .  7 1 3 , rlO4 
"�M.tpt' whl'l'l of thp l)u l'allel flow ty})f'. tur-

bine. J .  �avag" . . . . . . . . . . . . . . . . . . . . . .  7 1 3 . 1 5R 
\Yeatbt>l' Rtrip, J. A, Thaill . . . . . . . . . . . . .  , .  7 1 :l, 1 7G 
Welding dl<', l ink. W. N. Gou rley . . . . . . . . . 7 1 :1,427 
"�ell tUUI' 11ftp l', J. Ncumelf.'l' . . . . . . . . . . . .  7 1 3 , 480 
Well tuhlng stl'nilH'r, J. ){, "�lll·e . . . . . . . .  7 1 :I, fM 
"�ells, rod alld tube p1f'vatlng and pumping 

&ppara tu. to,. nil, W, J. Wrlght . . . .  , .  7 1 3 ,26.'1 
""hUftetrep ('lip, ( ' .  Fenton . . . . . . . . . . . . . . . 7 1 3 , 081 
Wind motnr. II , (;,.I.t . . . . . . . . . . . , . . . . . . .  7 1 3 . 004  
Window, O. A .  Essig . . . . . . . . . . . . . . . . . . . . . 7 1 H , 4 1 4  
Window f,.am" UI ,d • • •  h, G. Schwing . . . . . .  ,713, 508 
Wire or fpnce stretching machine, �Iledekel' 

& Pa!:e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 3,51 8 
Wire weaving macbln�, W. J. Wrlgbt . . . . .  7 1 3 , 36.'1 
Wrencb, I. De Ford . . . . . . . . . . . . . . . . . . . . . 7 1 3,407 
Wrench, J,  Pack . . . . . . . . . . . . . . . . . . . . . . .  713, 489 
Wrench and can up('ner, combined. J. 

Cooper , . . . . . . . . . .  , . .  , . . . . . . .  , . . . . . . . .  7 1 3 , 403 
YarDS, machine for tbp manufacture of 

lustrous, J. StoPl'k et  al . . . . . . . . . . . . . .  71 �.360 
Yoke, breachy ('a UIt', J. E, Horn . . . . . . . .  713, 438 

DESIGNS. 
B rtlshes, etc. , back tor·, "T. F. }larsball . .  
Fabric, C. Jo�. Howe . .  , . . . . . . . . . . . , . . . . . . 
Floor or wall l'OVf'rtll�i e. J, Bogert . . . . .  . 
Statuette, L, V. ArOIlMon . . . . . . . . . . . . . . . . 
Stove, b�atlng, C. S. Prlzer . . . . . . . . . . . . . .  
Veblcle body, E. II ,  PhIpps . . . . . . . . . . . . . • . .  
' Watch tob, W. J. Adler . . . . . . . . . . . . . . . .  . .  

T RADE MARKS.  
Alcohol, WOOd, Berry Brothers . . . . . . . . . . .  . 
AntlBeptic waterproof sheeting., dIapers, 

a.nd wate-rDl'Oot undergarments, A. L. 
S\veetzer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Atomizing apparatw!, R. L. Benson . . . . . . 
Automobiles. I. D, Leugel . . . . , . . . . . . . . . . . 
Boots. sho('s, and leather, certain named, 

Rice & Hutchins . . . .  , . . .  , . . . . . . . . . . . 
Brazing compound, me-ht Ilk, O. C. �'.  

W\Jcke . . . .  , . . . . . .  , . . , . . . . . . . . " . . . . . . 
Bread. Natural  Food Co . . . . . . . . . .  " . . . .  . .  
Candy, stick, Temple Confpctioll Co . . . . .  . 
Callu(>d fruits, vegetnblps, and soups, W'Rr-

fleld·Pratt-Howell Co. . . " . . . . . . . . . . . . 

36, 1 37 
36, 141 
36, 1 40 
36. 1 35 
36, 1 39 
36, 1 38 
36, 136 

39,244 

39.227 
39,260 
39,264 

39,225 

39,242 
:19,241 
::9,235 

Carpet sweepers, Bissell Ca rpet Sweeper Co. 

This book Will be a complete treatl.e on the ,ubject Clga,'S and cigarettes. W. C. Muschenhelm. 
and the most comorebensive and exhaustive one in Confectionery, certain named, Peter Kern 
existence. A book written by a. oracttcal man for Compall,\' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

39, 2:�6 
:�9, 262 
39.231 

39,2 34 
39,223 practtcll1 men, and one that no dlemaker, machinist, Cors('ts, J. Sl�' . . . . . . . . . . . . . . . . . . . . . . . . .  . 

toolmH.ker or metal ... workiug ' wecbanlc can afford to be Cotton th 1"('ad, worsted, and yarn, Ameri-
wltbout. can Th" �ad Co, . . . . . . . . . . . . . . . . . . . . .  . 

to tg!
e
�o�[��t���el·n a'::�d���Ic;,e.s./!.�lf 1���1:'��� ��

s
�,

n
��;\���;.nran�· a�:.:';ae6,�· 't��' i��ati�g 

be SbOWD, and tbelrconstruction and use described in a the, Hutchison Acoustic Co . . . . . . . . . . . clear, practiC!sl manner, so that all Ilradp.s ot metal- Felt, ('lust It', Sp�rry & Beale . . . . . . . . . • . . . .  
�
o
��:�O

m
��i�':t�e���I�r����:dtou��d

t�::.n��b����: Flou r, whf'at, \Yhlte Star Mills . . . . . . . . . .  . 
duction of tbe endless variety of sheet-metal articles g����:. 

a
;� u�l::;s�

s
. a�' :it���: ' 'Ii: ' F���k now

J::"��l f�:' dies. to be shown and described In this & Sons . . . .  , . .  , . . .  , . . . . . . . . . . . . . . . . . . 
book, we", designed and constructed by the" author lIoI'SPsho£'H. I ndependent Master Horsesbo-

��'il�
n
�U;.;rs ot-!,-:.!: c�:�t�':.ethJ :..';[.��:l �u�g���.; H)'d::��II/j���:.

t1°P, s: · j��ti�� ' &; . C.;, ·. ·. ·. ·. 
rooms of �ome of the lal1lest sheet-metal floods estab- L�atht'l' for shops, harnpss, und glove-s, A .  
lishments and machine shop. i n  the UnU..,d States. A T ro.tpl & Sons , . . . . . . , . .  " . . . , . . . . .  . 
number of the dies, press Oxture� and devices, wbich MHssap:lng i ll l lP I' parts of th('  1'8 1'. apparMtuR 
:��/f�P�b��r:�f 

8
t
:lti�1��.0!:h������:"c��\�y��JJ�� for. AknnphollP l\fanufactl1rinp: Co . . . . 

tbe anthor to the columns of the H A meriean"Machtntst." !trf'd�!��d',\. (:�.
rt��� . . .  

n
.a.

l�.f'�l: . . . ��:·��I . . , �.
I'.
t).S: 

�:::�.hinery "  and the "Age of 8teel," under bis own Medi("inp for ('f'rtu in named dlsPNsPs, W .  
No ob.olete die, press fixture or device ... 111 find a M�d:::'tllcGl;;,� (',;,;gil�: ' ;.;)i,i�: . ;';';1 ' � ii,:c'ti�;l� �tf�;r�����&! ;J3;��t ����lIti��e�':ti:����v�: of respirator.,' OI'I!HIlS, J. n. I!�oster & 

��Vt'l.�fr����t�:tt� %fde �."esc�Wt'!nafie,e 
t��S��� MU'::"�� .�d· · ��';t.·l'd 

. �� l;�;'" . j: . &; . j: . C�I: 
man to adapt >,hem tor facilitating. dllplloatlng aDd �. man . . . , . .  , . . . . .  , . . . . . . . , . . , . . . . . . . . . 
pedltlng the prodllctlon ot .heet·metal artIcles at, the' Oil, cotton seed, J, U. 1'a8..,)· . . . . . . . . . . . .  . minimum of cost and lahar. 011 tor cooking purpo...... preparation of, 

�ruM4nager, Superlntm'lmt, Deojqrrer. J. C. Ta.sey . . . . . . . . . . . . . . . . . . . . . . . . . 
Drar�sman. Foreman, Dfemaker. Machin- ¥

II . Illbrl�atlnl'(. Borne-8crymser Co . . . . . . .  . 
(st, Toolmaker M' ApprmtUe, .1IoUld have 1'=, b:���I�es�' a��"'���e�rh:;lrs: . . bi�';k til .. book. aad toilet, Warfleld·Pratt.Howell Co. Octavo. Cloth. Very Fully 11lulJtrated. l'att�rns ot appa rel, Pllper, Vogue Comllany. 

PrIee $3.00 P8stpldd. l.>bot�fI�r� p1!'re� .��� . . ����' . . . ����I� 
MUNN &. CO. ,  PvIlU,he .... 361' 8roadwa,, 'Ntw"lwtrl (ContCmAe4 00 f)CIge 351) 

39. 224 
39.247 

:{9. 257 
31). 229 
39. 240 
30, 221 

39,220 

39,263 
3tl,265 

3!l,226 

39,258 

39.253 

39, 255 

39,254 

one Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

one O LDSM O B I LE 
RUNS EVERYWHERE 

Nothing to Watch but the R.oad Ahead. 
Our new red oatalOl! illustrates and describes It in detail. 

THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT. MICH. 

THE MOST MODERN AUTO 
ELnORE AUTO�OBILE5. 

Praotlcal, Durable 
Efficient. Eaey to 

Accurate Metal Gears 
��e��.I' °JO:�le ��l 
i n n e r  m o t o r ,  
smootb I'(lidlng mo· 
tion. 2 monelM, lBOO
flSOlI. Get further 
Information !"ree. 

Can fllrnlsh anytblng In 
this line. Get our prioes 

THE NEW PROCESS RAWH I DE CO. 
Syracuse, N .  Y. 

E L M ORE M A N U FACTURING CO., 

$ 7 50 
IIYDRO·CARBON. 
20.:II lIc Speed. 

GAS EN61NE I,GNITERS 
20 per eent. Grnde... 

100.lIlIe Gaoollne Tank. 

SOU.M.lle W nter Tonk. 
1I00 lb.. 6 II. P. Actual. 

Write for Catalogue . 
FRIEDMAN AUTOMOBILE 00., 

for Marine. Stationary and 
Automobile enp:lnes. Will 
save their cost many times 
over in one year. 

Write for clrcul&r8. 
The Car l is le  & Fi nch Co •• 233 E. Clifton A ve,. Cincinnati, 0 

8 E. Van B u �n Street. ChleRJro, 01. 

The New " Soot -Proof " Spark Plug J U ST W HAT EVERY Y OU NG E LECTRICIAN WANTS. 

THE MODEL 
DY NAM O-MOTOR. 

Wil l  not sbori 
circuit from soot 
d e p o s i t .  Re· 
��esGn�

a
c��a�l� e:�=1.1�-i 

teed. One pIece 
E
oroelatn influla-

���':.�to't�!�so�o. Price 8!l. OO. Pat. lIay 13, 1002. 
-C. A. MEZGER, 1.2 C1intou St., Brooklyn, N. Y. 

E VA N S  
VacuumCap 

Thi. appliance .. 11\ m&88age 
the �calp and increase Circula.
tion withou.t rubbing or Irrits· 
tion. It will stop balr'from fall· 
in,z out. encourap;es a heaitbful 
growt,h and is guaranteed tOflive 
satisfaction. Addr""s 

EVANS VACU U M  CAP CO.,  FalJerton Bldg. St. Louis, Mo. THE 'A: It. B." UNFOLDED, 

Tbls is a 
R O L LER 
BEARING 
Not a GRINDING lawine 
Every J·ART Rolli. 
PI!lin beRring!! and caged 
roller bearings rub and grind. Send for circular. 

Amerlean Roller 
BeB!"lug 08.. 32 Bin-

ford St.. B08TON, MASS. 
K. FRANKLIN PKftIl80!'rl, 165 Lake St., Chicago, Ill. 
Gen. Mgr. We.tern " Dept. 

l':our &igars FREE for a year----.... 
A simole, business proposition. What. you ordinarily spend over the retail counter for cigars in one year will , lf 8pent with ' U8, the manufacturers. furnish you w1th another year's smoking FR"BE. 

ONE�Jt.rF
a
':..F,���o� o�3::'a�S; ;a

�':.�e
r
��f�ap. even better-for 

We have turned our baoks on ,the wholesaler, to whom for yean 
;;u hf,Y�r(J�;I�:;:rt::�Jli��� O�yO��e

C
�����t��r.��:�b����';,��� 'fbls means one· half tbe price you have been paylng'at retail. Your taste exactly Bulted, 'lur e1atementR posltl velyguaranteed, or YO U R  M O J'l E Y B A C K  Send tor our I l lustrated catlllogue explalnlnl'( everythlQg. or oend 81..00 for a tnal box of !l� assorted cifl'tlrs, showinl'( various llrades. or .,.6 cents for 11 box of twelve 1 0  cent and , t wo for a QURrter'value.; or 30 cents for twelve li uwl 10 ce-[]t vaJues, each aeparately wrappea 

�� �ee�';,"���·I�'b';,'i��go�';;.'j.tB'G ..i."J ; o'bu��t����\� t =�s c,::�� others from 2 to 3 cents each. 
TRANI!;PORTATION ALWAYS PREPAID. 

every �.ft�n�}'�b�t�lt�J'�t�te��' any agency or our C1lstomers In 
JOHN B. ROGERS & CO.,  422 Waler Street, Binghamton , N. Y .  

H 
o 
p 
P 
E 
S 
Live Steam Feed-Water P U R I F I E R S  are guaranteed to keep boilers clean. 

Purifier, Heater and Separator Catalogue Ji're , 

HOPPES MFG. CO . . 26 Larch St .. Springfield,  Ohio.  

AI N S LEE'S 
A MAGAZ INE OF CLEVER FICTION 

Just Ready 

�[��N� Xmas Number Out To-Day! : tltONn[D 160 PAGES OF CLEVER i n , ' lJ n 
FICTION BY I (mADK MUX) 

Fatnous Authors of the Day __ 
Complete In this Number 

olJe U I Y k "A Step Forward 

_ nequa o e  Acetylene Burners" 

A Novelette by NEITH BOYCE 

AmODII' Other Coutrlbutors are • • • •  
S I R  EDWIN ARNOLD, JOAQ U I N  M i llER, 
MOLL Y ElliOT SEAWELL,  EDGAR SAL TUS, 
LADY V I O LET G R EV I LLE L CAROL I N E  DU ER,  

P R I N C E  VLAD I M I H  VANIATSKY . 
HENRY M. BLOSS()M .  J R . ,  JOHN BAR RY 
ETHE L WATTS MlJ M FORD, KATE MASTERSON , 
FRANK D E M PSTER S H E R M A N ,  DOROTH Y D I X .  

15c. On Sale Everywhere 

O U T  T O - D A Y 15c. 

STi\TE LINE MFG. CO. 
10.,. ' Chambeftl St • • 

N-EW YORK 

6,. W .... hlnll'ton St., 
CHICAGO 

CIIATTANOOGA, u. S. A. 

Sample mailed tor 2:> cento 

I will Ship to any Station In the United States for $ 2 5 
WILLARDsTiErUNGE Jrn 

© 1902 SCIENTIFIC AMERICAN, INC.
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I Pianos, W. J. Dyer & Bro . . . . . . . . . . . . . .  . . 
Pipe lengths, Central Foundry Co . . . . . • • •  
Powder dusters, dry, Leggett & Brother . • • 
Pumps and compressors, Advance Packing 

& Supply Co. . . . . . . . . . . . . . . . . . . . . . . . . 
R(, IDP(}Y against gout and similar diseuses, 

Fa rb{�llfabl'ikel1 of "�lbf'rteld Co . . . . . .  . 
RPDlPdy i l l  liquid form for rl lscu sps of 

swim' and poultry.  Anti -Chlorine Co. 
Hplllt'ny spl i t t ing off iodin for subcutane

ous OJ' intl ' l' l Ull lIKt'. Fu rlwufahl'lken ot 
Elherf,'1<1 Cu. . . . . . . . . . . . . . . . . . . . . . . .  . 

Rubbt'r goods, cprtain lHlIDt'd, B. B. Good-

39,261 
39,267 
39,259 

39,266 

3V,2rl l 
3V, 256 

39,252 
rieh ('0. . 0  • • •  0 • • • • • •  ' • • • • •  0 • • • • • • • • • •  

Starch, d('x t t'l th', and gums, certain named, 
W. L. MHcombN & Co . . . . . . . . . . . . . . .  . 

39,228 If you need a carpenter to help you repair your roof with 
39,233 Warren's Natural Asphalt Stone Surfaced Roofing. 

Tnhh>ts, digestivf', Ca rbonoid Mfg. Co . . . .  . a9,250 Hu 9 tnch The best and mo.t .er
viceable prepared rooflng 
on the market. It I. dur
able, tIre· proof. and aoes \\r&�r

r
��n��:J��e��9���JY J�f�:�s ' 

mp.ll are caning for' every day are 
trained m�n. O u r  booklet " How to 
1:t�� a�t��';�fUC'Oi����a�r�ri�

e
st��� 

for a copy. IT'S FREE. Our 
courses for borne study includ e 

EUlI'in eerinll'. Illu8tratinll', 
Architectu re, Decoratinll', 
Mininll'. Journalism, 
Metal lurll'Y. Bookkeepiull'. 
AN, Stenoll'raphy, 

and Enll'lish Branches. 

SEND FOR CATALOGUE 6. 

Tnnip,  complf'xion, ,\\1 . H . Bartlf'Y . . . . . . . .  . 
Tonk. syrup for soda watpI' fountains in 

thf' nature of an iron, F. D. Demp-
stf'1" & Co . . . . 0 • • • • • • • •  0 • • • • • • • • • • • • • •  

Tonic tablets, n(' rvp, C .  R. tiruham . . . . . •  
Varnisbps, japans, finlshf'rs, and first coat

Ings, Cleveland Varnl�h Co . . . . . . . . . . •  
Waterproofing compound, Toch Brothers . •  
,,'rapp('rs, waists, skirts, and musHn un

d('rwear. StrOlll:', Lee & Co . • • • • • • • • • •  

LABELS . 
"Arkallsas Lithia Watpl' .. " for mineral 
"Br;;�t�� a

A���:�,a�Ol�����:d, 
S����1�e ��k: 

Ing Co. . . . . . . , . . . . . . . . . . . . . . . . . . . . .  . 
" Diagonal Checkf'r Board. " for a game, 

G .  H .  Ball�y . . . . . . . . . . . . . . . . . . . . . .  . 
"Dh·pctnm. " for whisky, l�. B('cker Co . .  . 
"Dollar ::\In rk," for cigars, Scbmidt & Co . .  . 
"Elkos , "  for a medicinC', Es&ary & Wilson . 
"�"'erromnlslon . "  for a medlcinl', L. G. B. 

Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Garp ' s  Glycf'role of LcrHhin(' GI�·cerophos· 

pbatf' of Cholinf'. " for a mf'dicine. W. 

E L ECTR I CAL E NG I Nt E R I N O  "KI�'S ���'t , ' ;  ' f�� ·�I·g�;.·" A';'�'ri��;" Llth�: 
T A D,CUIT ·8 Y 'M A fL.  "KO�)��rI6R �o. 

P��t�;'; 
. . f�� . .  t�������," . A :  . 

Write for our Free lllustrated Book. Kork & Son. . . . . . . . . . . . . . . . . . . . . . • .  
" CAN I BECOM E AN ELEC-

"KO�\�I:,i;'Il, : ' . . f.
o.r 

. .  
b

.
o
.I���.

a
.
s 
. .  

a
.�� . ������:�: .�: 

TRICA L ENGINEER ? "  "Lunch�on Sausages, " for sausage., B.  
We b-aeh F.lt'c tl'icai E,:,ginel'rinJt'. E l t' c t l'\('  J.i!!h t i llg',  Adler • • • • • . . • • • • • •  0 • • • •  0 • 0 • • • • • •  0 • • • •  

Electric RAtl w!lys. :\It>chantcal EDginet'r1ng, Steam l!:1IJ;i " Nebraska G i rl, " for cignrs, Schmidt & 
neering". \Iechallic:l.\ Dr:t.wing. at your homf' by mal l .  ('0. • • •  0 • • • • • • • • • •  0 • • •  0 • • • • • • • • • • • • • • •  
�f�crjiiII�11�'\F:�Gi�·E�.�OINU�1.���,rif'l'Et "Oklnhnmn Soons, " for cI'ockers, Oklahoma 

Dept. A, 2"O .. �-l� \\' . 28d St. New York. " Pr�!���?·
i t  

f;:r
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Lw. I'U-£--""":"- ( Hornhy ' s Oat Meal ) Co . . . . . . . . . . . . , . . . ' .  I "R�"I (1�rDl Il Il Rolol<llll Snusllge, "  for 
holollna SHllRUgP, B. Adl(>r . . . . . . . . . 0 • 

I "ShppR rd ' R  Fly G ua rd & Vf"tprinary Lini-
Manufacl ory Established U61. c."Il�.�;,p:��:,; .  u Jr��t�'��l

�
a

�� . . 
1l

�
1��:�

t, . .  �: 
LEA D PElNClLS, COLORED PENCILS, SLATE "Star BUllch , "  for cl!:fil'", American Lltho-
PENCILS, WRITING SI,ATES, I N K S, STATIONERS' "S;V1�;;p��o ;;unp�" F�;';il): 

. 
La'��tl;e', ; '" f�� 

R U BB E R  GOODS. R U L E RS. A RTISTS' COLORS. . a laxative medleln�, C.  F. Hamlin • • •  

7 8  Reade Street. New York. N. Y. 
ORAND PRIZE,  H ighest Award, PARIS,  1 900. PRINTS. 

39,248 

39, 232 
39,249 

39,246 
39,243 

39,222 

9,541 
9,548 

9 , 551 

9, 5G2 

9,539 
9,549 
9 , IXiO  

9. 553 

9, 547 

9, 537 

9,546 

"The Mirror High Grade Candles, " for ELECTRIC SEWING MACHINE MO- candy, The Gray Lithograph Co . . . . . . . . . . 573 
toro-The instructinns and numerous iJlustratioDs of de-- "Our ConcHve Sbouldpr, " for clothing, W .  
tails contained I n  thl. article will enable any mechanic Vogel & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 
of aver&lZe ability to build an efficient motor that wi n  "Palmolive , "  for soap, Thp G ray Lithograph 
operate a sewing machine. 'l'he cost 01' matenals for Co. . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . . . . 574 
this mach llle sho'lld not exceed five dollars. See SCI E N -
T I FIC AME':'ICA N SUPPLEMENT, No. 12 10 . Price 10 

I 
A printed copy of t h e  speCification and li r a  wing cents by ruall, from this office and from all newsdealers. of any pah'nt i n  the forf'going Itst, or any patent 

. In print I ssu�d slnee 1 863, will he furnished from 
FOR SOc Y·OU CAN this offic� f o r  1 0  cents, provided t h e  nhme and 

I number of the patf'nt dE'sired and the date be 
Learn how to light  your llaB given. Address Munn & Co. , 361 Broadway, New 
with a PUSH B U TTON ! ' YQrk . 

S IM P L E .  SAFE and E C O N O M I CAL I Canadian patents may now he obtained by the In
vpntors for any of the inventions named in the fore-

Can be put In by anyone. going list. 'Fo\, term s and further particulars 
Full instructlons in book, address MUDn & CO.t 361 Broadway, New York. 

"'ELECTRIC GAS LIGHTING." C A N  YOU 123 Liberty St.. New York, U.S.A.. 

& CHAMBERLAIN P bll h Instantly put your hand on any oatlliog you want? , u s ers I If 'lWt and you wish to know about the finest system 
----------------'----- on earth for F I L I N G CATA L" GS regln'dless of size or :;.o500pe���r MO"OPlIX InIPHONI , anyt�:S;;��n�.

fo
��:��:

o
��R & CO., Only two wires are needed between the Established 1884 In.truments. Perfect talk iIljl. Perfect FlIinl{ Devices and Office Furniture, rinlling. Perfect In every way. AbBa- 928 Arch-Street, Philadelphia. Pa., U.S.A. 

l�(�llt!����;:��m�fte��s;�����yuJl� 
In tone and we use the best grade of 
granular carbon. }"ull directions sent 
with each instrument. 
ATW ATF.R K E N T MFG . W ORKS, 

1 1 0  N. n t h  �t.., Phn"del phla, Pa. 

'PI' ZZLE 
{" Mental Nul ... .  -f'an you crack 'em ? V .. Knots_ "-100 catch ·problems. 

80 0 K S :: �a10X�e��:.·ru'z'iI!lj���::: 
l Oco each. all 4 for 30c, 

Home Supply Co . , · O . 9.\ , 1 32 Nassau St . ,  New York. 

A PATENT GIVES you an exclusive right to your . 

invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention. 

Hlnd Book on Patents, Trade Marks, Etc . , Sent Free on Application. 
MUNN ®. co .. Solicitors crt Patents. 

Main OfBce. 

361 BROADW A V. NEW YORK. 
Branch OI!Ice. 

at F Street, W ublngton, D. C. 

f'> • , "* ",, ___ � Joe .,. 

_L" ...... ;." • •  ' � 

n(J'o":��
I
��r3�n

��n�;,y In rolls containing 1(Jl sq. ft. 
Warre n  Chem Ical & Mfg. Co., 1 72 Broadway, New York 

EveryMechanic 
Should Own It. 
M o ntgomery & Co.'s Tool Catalogue 

;'���� a�d 
t�i�����I:be'!tto,date. '/0{ 

Sent by mail for 25 cents. 
MON TGOMERY & CO., 100 Fulton St., N (",w Y ork City. 

is paid at Christmas time for 
Artistic Novelties. Learn 
Pyro,lfraphy (Bu rnt wood 
Etchmg) and you can make 
the handsomest, best seil
ing articles that will be of
fer�d. With our PANOK 

OUTFIT , Pyrography is easily and quickly learned. 
It is the latest and most popu lar decorative art, and 

:,vu
e
tNte O��'���JKsOUTFI� :�tk��t�h�' ;�t� ��� 

ful, Instructive, money makIng present you could 
give. Write for full details 
F. F. RICK & CO .• l!19 Main Street, Buffalo, N. Y. 

The Franklin Model Shop. 
Experimental work for inventors; any-

����I��e ���'1M:'i:og:l.n��tii;t"u!�0� 
college.. ll'xhlhition model •. Introduc
tion samples ot patented articles. Spe
cial tools for 1J?8kln� mete.! novelties. 
InventIons perfected. Drs winfl8 and de
signs wOl"ked out 1 rom invent.ors' ideas. Send for circular 9. 

PA RSEJ ,L & W EED, 
129-131 West 31.t Street, New Y ork. 

ART 
CoI>Yll2ht • •  _ 
by 'C. '" A. R'y. 

CALENDAR 
Four graceful poses from life; figures ten inches 
high, reproduced in colors. Highest example 
of lithographic art. 

" T H E  O N L Y  WA Y "  
to own one o f  these beautilul calendars is 
to send twenty-five cents, with name of publi. 
cation i n  which you read this advertisement, 
to GEO. J .  CHARL TON,General Passenger Agent, 
Chicago & Alton Railway, 328 Monadnock 
Building, CHICAGO, ILL. 

The hest railway line between CHICAGO, 
ST. LOUIS, KANSAS CITY and PEORIA. 

I PRINT MY OWN CARDS 
Circulars, newspaper. Press, $i). 

�r:g
e
; ls��

e
i �1J1.·i�«t·ln:���y o����: 

Type setting easy, rule. sent. Write 
for cata.log, presses, type, paper, etc., to 
factory, The Press Co. ,  Meriden , Co n n .  

T H E " S U N " O UTS H I N ES T H E M  A LL. 
Burns 90 per cent .  air II.nd 10 per cent. h y dro-carbon gas-costs but little 
more than daylight. Conforms to insu rance underwriters' rules. The l'��ILII�(IIJI!" 
ideal ltgbt for home, chUrc h ,  hall or bu si ness . \1 

Write Por Our Liberal Terms To 1gents. 
Branch supply depots In all the larger cities. 
S U N  V A P O R  LI G H T  C O .  aox 605, CA NTON o. (Licensee �r the ground patents Cor vapor lamps.) 

I CaR Sell Your Real Estate 
no mattcr whcre It 'I. Send description. state price and learn bo". Est. -91. Hie-best references. Offices in L4 cities. W. M. Ostrander. lBIiIl N. A. Bldg., Philadelphia 

MOD El ���h���a������e!t�t!' �n�� 
neer. Drawlnlls and Designs for Special Work. 

CHAS. W. GRAHA M ,  1 06 E.  2 8th Street, New York.  

MODELS c1 E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. E. V. BAILLAR O .  Fox Bldg . . Fra n k l i n  Square, New Yotk. 

��t ie!tt' TY�E WHEELS.  MOD!LS a...£XPER'M!NTAL WORK.IMNJ. ... 11EKY NOVELTIE& • ETC. MEoW 10M. &TEI'tC'IL wORK, 100 ""&&AU I! N.Y .. 

, CE MACHINES\ Corli8s Enll'lne!l, B\,ewers' EXPERT MODEL M A K E R S  M d i P tt and Bottlers Machinery. THE VIL'l'BR • Dies & Novehte�. 'k�pe�I':�: . 
M FG. CO .. &'99 CIinton Strect , Milwaukee Wis. al work. WAGNER MFG. Co., 9 MohaWk St., Chicago, Ill. 

QAS ENGINE DETAI�.-A VALUA-
ble and fUlly illustrated artlole nn this subject Is con
tained In SUPPLF.MENT No. 1�9�. Price 10 cents. For 

MODELS iCH iCAGO M O D E L  WO R K S  
£'T.4 .)1 C:L1'E.D /G� i ..... .r t: 1,fA:J/.�O;'; s r  G..HIC,4,JO. 'f.. L .., p L. I , r. 0:) - � �  � � L '  , l I L ' , � 

We Manufacture Hardware Specialties Stamplngs, 
Dies, Tools. Ex-"erlmental and SpeCIal "lach lnery , Gear Cutting, Etc. Hoeft & Moore. 85 Fifth Av., ChlCl1ll:o. 

VOLNEY W. MASON & CO.,  

Friction Pul leys, Clutches & Elevators 
PROVI D E N C E , R. I. sale by 'Munn & Co. and all newsdealers . 

. . T H IS B EATS N E W JeRS E Y. " ELECTRI C I T Y ,  r°Jrn:fr!.Mst:.:.; t�tf.,�s: 
Cbarter!LProcured under Sonth Dakota laws for a tew Wimshur.t Machine, Telegraph Instrument, Electric 

d 11 WI f C I Bell. 5 Book., 10 cents each. 
a�d 

agm,s ati-B�::IP °l���\'����;:'�e �:��s
8��':; Bubier Puh. Co . .  Box S, Lynn, MILlIS. 

ot State, Huron, Beadle Co., South Dakota. • 

HOVEL TIES I; PATENTED ARTICLES Experimental & Model Work 
Mannfactured by Contract. Punching I)lee, Special Ma- Oil'. d: advice free. Wm. Gardam & Son.41).51 Rose St.,N. Y. 
eblnery. E. Konll{slow & Bro .. 181 Seneca St. Cleveland,O. 
___ -:-:�----::-.:.:.:.---:-.:,,:--:-::.:.:..::..:.-=----:-=-�.......:.=:.:::.::. Latest Movinll' Picture Machines. No vibration. 
MATCH Factory Machinery. W. E. WILLIAMS, New Spectacular effect •• etc. Booklet " Projection Op

Mfr., 217 South Clmton St., Chicago, U. S. A. tic .... free. Bullard & Breck, 131 Post, S&n �·rancl8co,C8I. 

ENfiINEER'S POtKET ·BOOK 
By CHARLES H. HASWELL 

A pocket-book of tables, rules and formulas pertaining to mechanics, 
mathematics, and pbysics, including areas, squares, cubes and roots. etc. : logar
ithms, bydTaulics, hydTodynamics, steam and the steam-engine. naval arcbi
tecture, masonry, steam-vessels, mills, etc. ; limes, motars, cements, etc. ; ortho
gra�by of technical words and terms, etc. , etc. Sixty-fourtb edition. xlvi. , 
982 pages. 

To the mechanic and the engineer It Is simply indispensable : like their tools, it is 
something they need to have always at hand for use. 

I cannot find words to express my admiration of the skill and industry displayed 
In producing the same. To you belongs the honor of having presented to the world a 
book containing more positive Information than was ever before published.-Extract from a Letter from OAPT. J. ERICSSON. the cdebrated Engineer. 

12mo Leather Pocket-Book Form $4.00 

. HARPER ®. BROTHERS. Franklin Square. New York. 
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THE NEW 
W I N T O N  

Beyond question the most luxurious and 
completp. high Ilrade automobile ever man· 
ufactured in America. 
It will be in the hands of agents and at 
our brallch depots in a very few weeks. 
Twenty H. P. motor, new body design, etc. 
If interested in knowing more, write us. 

THE WINTON MOTOR CA RRIAGE CO •• 
Factory aud (Jenera] Offices, CLEVELAND, 0., U.S.A. 

NEW Y ORK CHICAGO BOSTON PHILADELPHIA 

Inside 
Tfdc 

It's the graphite Inside that 
makes a pene l l  "good" 

o r  " b a d . "  
Good graph-

ite, strong, nnl-· 
fo r m . smooth 

and In one piece, makes 

AMERICAN GRAPHITE 

PENCILS 
the hest America has produced. 
Made In many grades, meeting 

every special taste and rp(lUlre
ment. Illustrated booklet W free. 
JOSEPH DIXOlf CRUCmLE CO. 

]er.ey City, lf. ]. 

It won't cost 
you a 

cent to test 
"Royal Worcester" 
Belting. 
We will send sample belt for testing on 

your own machinery, absolutely free 
of cost to you. Puts you under no obli
gation whatever to buy unless yon 
decide for yoursel f that it is the best 

and most economical belt for you to 

use. 

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

GRATON & KNIGHT MFG. CO . •  
Oak Leather Tanners and Belt Makers, 

Worcester. Mass. 

J ESSO P 'S S T E E LTHB\Vr F O R  TO O L S, S AW S  E TC.  
W"! J E S SOP '" SONS L: �  91  JOHN S T. N E W  YORK 

����Yt�!Iall��t!�! � p alford to do without It. 
� GOLD MEDAL 

AT THE PA!f.A MERICAN EX POSITION. 
lTSend for Catalog . .id 

Faneui1 Watch Tool Company, 
BRIGHTON. BOSTON. MASS., U. S. A. 

Scientific American 

There 
is a Guarantee 

of 25 years 
behind every 

lAS. BOSS ",:!�e,::" 
Watch Case 
It·s the only gold filled case that hall proved Its wearing quality hy test of time. Made, sold and worn since 1853. Remember this when buying a watch. and insist on bavIng a Boss case with the Keystone trademark-stamped Inside. 

Send for booklet. _ 
KEYSTON E  WATCH CASE CO. 'W. 

Philadelphia. 

CHARTER ENGINE NIW INGLAND WATCHIS usnn �£RYA;t:b;�RPOSE 
Lead the world in diversity of styles 
aud sizes as well as quantity of pro
duction. Our guarantee covers every 
watch for we make both the esse and 
movement, and sell only 8 complete 
watch. Our watches have a worJd-wide 
reputation. gained by results as accu
rate time·keepers. We sell in every 
country on the globe. Catalogs free. NEW ENOLAND WATCH C� 

Factories : WATERBURY, CONN •• U. S. A. 

Scalns All varieties at lowest prtces. Best Railroad Track and Wagon or Stock Sesles made. Also 10CkJ useful arbCles. including Sates, Sewing liachines, BicyclefOl, Tools. etc. Save Money. List. Free. CHICAGO SCAL E Co .• Chicago. III 

••.• TO THE TR.ADE .••. 

Our Double Door fUrOd(e 

Slationaries. Portables, Sawi ng O utfit., 
Holsters. E n g i nes and Pum ps. FUJOI.-Gasollnl!. G .... Distillate. 

Send JOf' Illustroted vat.aloQue am.d TeBtt
monIalB. and state Your POweT Nud4l. 

CHARTER GAS ENGINE CO" Box 148. STERLING. ILL 

Orient Motor Cycle. 

Fitted with f,he New Orient 3 H. P. Motor. 
Speed over 40 Miles per hour . 

Tbe Most Powerful Motor BIcycle In the World. 
Write ffn' Particulars. Agents Wanted. 

WALTHAM MFG. CO •• Wa.ltham. Mass. 

f. 
NOVEMBER �2, 1902. 

C O L D  G A LVAN I Z I N G .  
' M E R I C A N  P R O CE S S  N O  R O YA LT I E 5. 

;:,AMPLES A N D I NFUR MATION O N  A P P L l C AT ! O N .  

Grout 

N I C K E L  
£ND 

Electro· Plating 
Apparatul and Material. 

TH10 
& Van Winkle 
(Jo., 

Newark. N. J. 
136 Liberty St .• N. Y. 

00 & 32 S. Canal St. . ChicagO. 

Steam 
Carriages 

THREE GROUTS 
WIN 

BLUE R I BBONS 

" ,  
WE ALSO 

RECEIVED 
PRESIDENT'S CUP 

ORANGE. MASS. 

Elect rical Scientific N ove lties .  
M ODELS OF RAILWAYS, MOTORS. LOCOM O
TIVES, DYNAM OS, M I NI ATUR E  LAMPS, ETC. 
Thou.ands of unsolicited testimonials to prove that they are SAfe, practical, durable, and the most II.mul!:in� and instrnctive articles ever invented. Prices from *fl.oO UP. Illustrated booklet tells 

.11 a.bout them. Sent free. Don't make mistake of waiting until height of holiday Sea&OD. Send now. 
T H E C A R L l S L E & F I N C H C O .  233 E .  Clifton Avenue, C I N C INNATI, O. 
Largest Mfrs.ElectricalNoveltles in theWorld 

BUSINESS MAN 
VVA N T E D  

There's a chance for a live man in every town of 10.000 inhabitants or over to double his present income easily C R U 0 E A S B E S T 0 S and quickly if williIljl; to open an exhibition parlor or store for the display and sale of 

R TH�'::,y:torlrsU�t�3�� f��c
�� D I R E CT F R O M  M I N ES " K  I Clock " keto Tho> double doors will ac- ey ess s 

A ��'.':r��:lIl:;g:.:�eJ�·;:e'lt�� P R E PA R E D  R .  H .  M A RT I N ,  
f8�'::.�'h1cl.lt�r��::n��: c��� ASBESTOS FIBR E OFFICE. ST. PAU L B U I L D I N G  bJ::lnr:�d��11'd'i�n:\:�gpu'bWc. fO�h':, llet�h���l��:sj::� 
five years. The radiation sur- for Man ufactu rers use 220 B'way New York going out of date-these new style will be preferred 
face 1D proportion to the grate , .  everywhere. Able parties having ,.'iOO or over to Invest area i8 unU8uall 1ar�e. IF'Over should write us at once. 
g;��eOurlt�Y!)UI:!'ion!'M�ces i ALL WHO ARE I NTERESTED THE UNITED STATES CLOCK CO. Write for Catalogue. I I N  TH INGS ELECTRICAL FRONT RANK STEEL FURNACE CO..  can obtain our Illustrated catalogue Manufacturers of FRONT RANK FURNACES, I by sending 2-cent stamp for postage. 

Omce and Factory, 230 1-9 Lucas Av .• St .  Louis. Mo. i LIBERTY ELECTRICAL SUPPLY CO. 136 Liberty St. New York 

THE R.ELIABILITY OF THE WHITE 
HAS BEEN PROVED BEYOND QUESTION. 

the 1:t��0�mdl:b�1I1���r���tr� {f"�t:elt:�: �t:�i:g::��o":�u,,';Y'���� without stop or trouble of any kind. a perfect performance. 
endur�:';� c�r.,�W "p'g�ri,��a t:;;��:iY:hl\lr: b�n��m1��'t1'lo';t"�n:h��f mf.g'fJ�tlng an 

These remarkable results Immedtately following the EngllRh endurance run-In which 
r.,;o��!�a�g!. ��':tg�;rrh�";,':,:r:gt���e�.fi;:'fs::���in���'tt'h: ��r� :;,egg�70�;:' 
It can be depended upon at all times and under all conditIOns. 

Write tOf' fun parUculars. inc!tullntg Prof. Thurstoo·. report on our steam 
generaWI'. and the o1/icla! rep&rto oj important endurance contests. 

WHITE SEWIN G  MACHINE CO. , (Automobi le  Department.) Cleveland , Ohio. 
� ¥�g.���Wt��er.'i!�s�g���si· � ��gd�!��tA�::�!?ti!t�·lt. Mich. 
000 Post Street. San Francisco. Cal. 000 Rose BuUdlnlZ. Cleveland. Ohio. /iIl'I'9 Center Avenue. E ... t End. Pittsburg. Pa. 4259 Olive Street. St. Louis. Mo. 1761 Stout Street Denver. Col. Walter C. Wblte. European R'epresentatlve..llLerlnces.9treet. Westminster. London, Bng. 

MAKING. - T H I S  
article describe. a simple method of making rubber stamps with inexpensive apparatus. A thorOullbly practical artlcJe written by an amateur who bas bad exl)erience in rubber stamp making. One illustration. Contained In SUPPLEMENT 1 1 1 0 . Prtce 10 cents. For sale by MUDn & Co. and all newsdealers. 

Dr. Deimel 
Underwear 

The skin is the real protector 
of the body. And the Dr. Deimel 

Linen Underwear keeps it in a con

dition of vigorous. healthful activ

ity. that is the best safeguard 
against colds, pneumonia and kin
dred disorders. 

• 
All genuine Dr. 

For catalogue and 
samples of material 

address 
Delmel �arments 

bear this 
trade-ma.rk. 

The Dehnel Linen - ; 
Dept. J. 41-491 Droa 

SAN FRANCISCO. CAL .• 
WA SHINGTON. D. C., 
BROOKT.YN, 
rg:��:�{v.Ct�ENG., 

1 
728 F 

2 
H 

. CO., 
�. Y. 

. ;geew.� �'ulton St. .therlne St. 
I. 83 Strand. 

I� __ ""r ._ ::_ -;., __ 
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