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CHICAGO DRAINAGE CANAL COMPLICATIONS, 

In response to the request of the shipping interests 
of Chicago, the Secretary of War has given an order 
that the flow in the Chicago Drainage Canal must be 
reduced to 200,000 cubic feet per minute, which is 
about a thi rd less than the discharge for whi ch the 
canal was designed. When the construction of the 
canal was authorized by the Legislature, it was dis· 
tinctly laid down that, when the sewage of Chicago 
was turned into the canal, it should be diluted at the 
rate of 20,000 cubic feet per minute for each 100,000 
population, and that the total flow must not fall below 
300,000 cubic feet per minute. These stipulations 
were made in agreement with the laws, and in reo 
sponse to the urgent representations of the residents 
of the valleys through which the sewage· laden waters 
of the canal would be carried to the sea, and it would 
surely seem as though the provision for a flow of 
300,000 cubic feet per minute is surely none too ample 
in view of the unsavory burden that the canal waters 
carry. Unfortunately, the discharge of thi s volume 
of water prodilces a current which, it is claimed by 
the shipowners, is dangerous to navigation in the Chi
cago River. Moreover, the authorities of the city 
of Chicago are disposed to make much trouble over the 
question of canal bridges. Thus this magnificent en
terprise would seem to be just now placed "between 
the devil and the deep sea," 

It is not likely that any of these opposing interests 
would seriously deny that the d rainage canal is a 
necessity, and that its completion and execution is one 
of the greatest sanitary works of this or any other 
age. That a large city like Chicago should continue 
to pour its refuse into Lake Michi gan, with the pros
pect of ultimately bringing it into the absolutely dis
gusting condition which obtains to-day in Havana 
Harbor, is a proposition that neither the inhabitants 
of the I llinois and Desplaines valleys, nor even the 
city of St, Louis, would justify for a moment. Since 
the canal is there, and there to stay, it is surely pos
sible, in such a reasonable age as this,  for the con
tending interests to meet and consider the matter in 
a practical and broad-minded spirit, and make a com
promise which shall do justice to every interest af· 
fected. 

. ' . .  

LIQUID AIR AS A BLASTING AGENT. 

The problem of the exact field of usefulness of liquid 
air has been simplified by the elimination, for the 
present at least, of one class of work for which it 
was claimed that the new liquid would prove highly 
efficient. We refer to its use as a blasting agent. A 
paper recently read before the British I nstitution 
of Mining Engineers by Mr, A. Larsen described some 
tmts recently made in the Simplon tunnel with cart
ridges, which consisted of a wrapper filled with a 
carbonaceous material, and placed bodily in liquid 
air until it was completely saturated.  The cartridges 
were kept in the liquid, at the working face of the 
rock, until they were required for use, when they 
were lifted out, quickly placed in the shot-holes and 
detonated with a small guncotton primer and de
tonator. It was found that, owing to the rapid evapor
ation, the useful life of the charges was very short. 
The cartridges, which were 3 inches in diameter by 
8 inches in length, had to be fired within fifteen min
utes after being taken out of the liquid air ; other
wise there was danger of a misfire. It  was chiefly on 
this account that the tests were discontinued . The 
disruptive effects, however, were said to be comparable 
to those of dynamite. 

,tieuttftt �tueti,au. 
TRAIN BRAKE RESULTS OF HIGH SPEED. 

In our issue of April 27 we gave a synopsis of 
Behr's description of his high-speed monorail system, 
which it" is proposed to build between Manchester and 
Liverpool. and on which it is  expected that speeds 
of over one hundred miles an hour will be realized, 
It was mentioned that the important question of 
braking was to be solved iJy the use iJoth of an elec
tric and Westinghouse iJrake, and that calcula
tions were iJased upon an estimate that the West
inghouse brake alone would enaiJle the speed of the 
train to be reduced at the rate of three miles per sec
ond, Sir 1<', Bramwell, in a communication to the 
Journal of the Society of Arts, corroborates Mr, Behr's 
figures, and gives the results of tests carried out by 
himself and the late Mr. Cowper on the Midland Rail
way, in which it was proved that the speed of a train 
could be reduced at exactly the rate named , a train 
running at a rate of thi rty miles a hour being brought 
to rest during these experiments without shock in 
ten seconds. Bramwell further suggests that it might 
be possible to utilize in high-speed trains a method 
of braking whi ch is not dependent upon the weight of 
the train,  and suggests the use of the "clip" brake, 
which, as the name implies, grips the sides of the 
rails in the same manner as the safety clutches used 
on many of the modern elevators grip the vertical 
guide-rails, The suggestion is a good one, for it would 
certainly seem that some form of clip brake would 
be necessary, at these high speeds, to secure an abso
lutely reliable and certain iJraking effect, whose power 
could be multiplied to any extent desired. 

.. f •• ., 
WATERWAYS AND CANALS OF CANADA. 

The rivers and lakes of Canada, to say nothing of 
the splendid systems of canals by which they have 
been linked together, form a continuous inland water 
route which is unmatched in any other quarter of the 
globe. From the mouth of the St, Lawrence to the 
most westerly Canadian port on Lake Superior, a ves· 
sel may steam continuously in Canadian waters for 
a distance of 2,260 statute miles ; while, from Belle 
I sle to Montreal the St. Lawrence River offers a chan
nel, large enough for the accommodation of ocean 
steamers, for a distance of nearly a thous�nd miles. 
The difference in level between Lake Superior and 
tidewater on the St, Lawrence near Montreal is 600 
feet, and a vessel , in ascending from Montreal to 
Port Arthur, has to be lifted through this great verti
cal distance. Of this total 551  feet is covered by 
means of locks, and 49 feet of it are overcome by 
steaming against the stream, which, in some stretches 
of the river, is so strong that the vessels have to 
be aEsisted by tugs. According to figures furni shed 
iJy J. L, Bittinger, consul-general, there are between 
Montreal and Kingston seven canals, with a total 
length of 5 0 14  miles; and a total lift at the locks of 
207V� feet. The width of these locks is 45 feet, and 
the depth of water on the sills 14 feet. Steamers on 
the run down from Kingston make no use of several 
of these canals, for the reason that the rapids may 
be run with safety, From Kingston the westward 
course is through Lake Ontario to Port Dalhousie, 
where the WeIland Canal commences, This structure 
is 26:Yl miles in length, and the total lift of 3 26% 
feet is effected by twenty-seven locks, each 270 feet by 
45 feet, with a depth of 14 feet. From Port Col borne, 
at the Lake Erie end of the canal, there is deep 
water for a distance of 394 miles to the Sault Canal, 
which is 5,967 feet in length, and contains a lock 
900 feet by 60 feet, with a depth of 20 feet 3 inches, 
the total lift being 18 feet. Once through the Sault 
Canal the last natural obstruction is passed, and there 
is deep water to Port Arthur, 

In addition to this magnificent system, Canada has 
another watercourse, which runs from Montreal to 
Ottawa, and then down to Kingston, a total distance 
of 245 miles. On this route there are four canals and 
locks: Lachine, St. Anne's, Carillon and Grenville. 
In the distance from Ottawa to Kingston, 1 2614 miles, 
there are thirty-five locks. I n  addition to these main
line canals, moreover, there are other canals on the 
line of the Richelieu River, in Ontario, and through 
the Peterborough district in Cape Breton ; and there are 
a number of branches connecting with the Rideau and 
WeIland systems. The total traffic through the sev
eral canals in the Dominion, in 1 889, amounted to 
6,225,924 tons. The total quantity of through freight 
passed through the Weiland and St, Lawrence Canals 
from Lake E rie to Montreal was, in 1890, 231,746 tons 
eastward and only 13,951 tons westward, In 1899 
3 54,933 tons were passed eastward and only 5,991  tons 
westward. The total expenditure for the fiscal year 
ending June 3 0, 1 9 00, was $3,3 51,164, and the total 
net revenue was $322,642. Commenting on this, the 
consul-general says that if it is judged by the 
net revenue received, as compared to the outlay, the 
Canadian canal system would be found wanting ; but 
that the Canadians do not take so narrow a view 
of the question, and recognize that waterways and 
roadways are essential to the commercial Hfp. of the 
country. 

MAY 11, Igor. 
TRANSPORTATION OF TRAINS ON LAKE BAIKAL. 

Tr.e Bulletin of the Societe des Ingenieurs Civils 
contains an account by M. Platon Yank ow sky of the 
method of transporti ng the trains of the Trans-Siberian 
Railroad across Lake Baikal. The railroad is now in 
operation from Tcheliabinsk on the eastern frontier 
of Siberia, to Stretiensk, on the river Chilka, an af
fluent of the Amour, on the frontier of Manchuria, 
making a total distance of 2,650 miles. The route is 
interrupted over a length of 40 miles by Lake Baikal, 
and the trains are ferried across the lake, in order 
to avoid going around it, which would increase the 
distance by 82 miles, It  is expected that the route will 
ultimately follow the shore of the lake, but its exact 
position has not yet been decided, The piers for the 
ferry system have been built at a considerable distance 
from shore to assure a sufficient depth of water ; the 
piers are united to the bank by causeways which have 
1,800 and 1,100 feet length respectively. These piers 
are formed of wood caissons filled with stone, and 
each has the form of a fork, whose branches are of 
unequal dimensions, that next the lake measuring 
48G feet long by 32 feet wide, and that next the shore 
220 feet by 20 and 25 feet. The ice-breaking ferryboat 
"Baikal ,"' used to transport the trains, enters the 
free space between tile two branches, where it is 
protected from the waves, Upon the deck is let 
down a gang-plank which establishes communication 
between the rai ls  of the piers and those of the boat, 
and the train passes upon the latter. The "Baikal," 
whose shell is of soft steel, measures 285 feet long by 
56 feet maximum width, and the height from keel to 
the center of the main deck is 12 feet, When fully 
loaded, it has a draught of 19  feet forward and 17 
feet aft ; its displacement is 4,200 tons, including 580 
tons water ballast and 250 tons of coal. It  is driven 
by three screws, of which two are in the rear ann 
one forward ; the latter serves at the same time to 
disperse the ice which has been broken. These screws 
have four blades, the forward screw being of phos
phor-bronze and the rear pai r of steel. The former 
has a diameter of 12 feet and the latter 10 feet. 
The three triple-expansion engines give a total of 
3,750  indicated horse power, and the steam is fur
nished by fifteen cylindrical boilers. With its three 
engines, the "Baikal" passes easily through compact 
ice two feet thick and more at a constant speed of 
about three knots an hour. Upon the deck are three 
tracks, which can receive 25 freight cars of a gross 
wei ght of 500 tons, Above the deck have been con
structed cabins of three classes, which permit the 
transport of 200 passengers, Another ice-breaking 
boat, the "Angara," is used as an auxiliary for the 
transfer of passengers and for freight unloaded from 
the cars ; she is  also built of soft steel, and measures 
197 by 34 feet, with 24 feet height at the center. Its 
draught at full load is 14 feet, and its displacement 
1,200 tons, This boat, which has a capacity of 1 5 0  
passengers, is driven b y  a single rear screw, a n d  has 
a triple'expansion engine of 1,250 horse power. I n  
smooth water each of these boats makes a speed o f  
about 1 2,5 knots a n  hour. It  is estimated that the 
total cost of the Lake Baikal transportation system 
reaches more than $3,400,000. 

• ,e • 

THORIUM COMPOUNDS. 

In a paper lately read before the Academie des 
Sciences, Messrs, Matignon and Delepine give an ac
count of a series of experiments which they have 
made upon two imperfectly known bodies, the hydride 
and the nitride of thorium. The nitride appears to 
have been discovered by Chydenius in 1863 ; he formed 
it  by reacting upon the chloride with ammonia. M. 
Moissan obtained the same compound by the action 
of ammonia upon the carbonate, It has since been 
found that the metal will combine directly with 
nitrogen. As to the hydride of thorium, its existence 
has been demonstrated by Winkler. The experi
menters purpose to make a further study of these 
two compounds, and to form them from the metal. To 
obtain thorium from its chloride by the method of 
Chydenius, the chloride was prepared by two methods; 
first by the action of well-dried oxide of carbon and 
chlorine upon the oxide of the metal heated in a por· 
celain tube, and second by the action of tetrachloride 
of carbon upon the oxide heated to redness in a glass 
tube. The first process gives a very pure product, but 
its action is slow, and the second is preferred, as it 
gives large quantities of the chloride, which, however, 
are less pure, and contain tho ria in the form of 
oxychloride, The metal is prepared from the latter 
chloride by acting upon it with sodium ; it contains a 
large proportion of moria, being only 74 per cent 
pure, To form the hydride of thorium, the metal is 
heated to low redness, when it combines with hyd ro
gen with incandescence, and forms a compound which 
is not decomposed by water. Hydrochloric acid at
tacks it, giving off hydrogen, which has double the 
volume of that given by the metal. By determining 
the proportion of hydrogen the formula for the 
hydride of thorium was found to be ThH,. This body 
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is easily decempesed ; when heated in a small tube, iR 
presence ef air, an explesien takes place, due to. the 
liiJeratien ef hydregen, this being fellewed by the cem
iJustien ef the metal .  The secend cempeund, the 
nitride ef therium, is fermed by heating the metal to. 
redness in an atmesphere ef nitregen ; it cerrespends 
to. the fermula Th"N,. Un,like the fermer bedy, it  is 
net decempesed by heating in the air. Water decem
peses it slewly when celd,  but mere rapidly warm, 
giving the reactien 

Th3N, + 6H,0 = 3TH, + 4NH,. 

These two. cempeunds will burn in exygen, but with
eut giving the brilliant incandescence ef the metal 
itself. 

• I.' • 
SOME FIGURES OF THE FIRST COST AND OPERATION 

OF SOUTHERN COTTON MILLS. 
To. make ' the assertien· that cetten mills in the 

Seuthern States have increased frem 10,000 to. 5,000,000 
spindles werking in 485 mills in seventy years in
vites criticism frem these who. are unfamiliar with 
the develepment ef the industry in this sectien ef the 
Un ited States. Yet, accerding to. the mest accurate 
calculatiens, mills centaining the number referred to. 
were either in eperatien er practically cempleted at 
the beginning ef the new century. It sheuld net· be 
imagined that they are lecated in all parts ef the 
Seuth, fer Flerida has no. mills whatever, but a half 
dezen are in the State ef Texas, extensive as is its 
area, and Kentucky and Virginia have but a few, scat
tered here and there. 

The principal activity in censtructien of cetten 
mills has been cenfined to. the Seuth Atlantic and 
Gulf States, beginning in the nerth in Nerth Carelina 
and ending at the Mississippi River, altheugh a be
ginning has been made in Arkansas, as well as Okla
homa and Indian Territeries. An idea ef the rapidity 
ef censtructien can be gained when it is stated that 
the number ef mills built in the Seuth during 1900 
was abeut 100,  cem pared with 7 5  during the previeus 
year. In 1895,  accerding to. best estimates, the num
ber ef mills was 325 ,  representing 2,400,000 spindles. 
In 1897 the number had increased to. 390, represent
ing abeut 3 ,500,000 spindles. Here i s  shewn a gain 
in five years alene ef ever 100 per cent. During the 
present year the number ef plants prejected i s  esti· 
mated to. be semewhat less than in 1900,  but the 
tendency in the Seuth has been to. increase the num
ber ef spindles and leems installed in a single mill, 
so. that the tetal ameunt ef machi nery weuld practi
cally be mere than that erected during 1900.  

The figures shewing the cest ef mill  censtructien. 
etc ., are Signi ficant. These which fellew are based 
upen actual estimates made ef plants which have been 
censtructed. The sum of $7 5,000 will  build and equip 
a plant ready fer eperatien centaining frem 3,000 
to. 4,500 spindles, accerding to. the size ef the yarn it 
is to. preduce. The sum ef $100,000 i s  sufficient fer 
a mill ranging frem 4,000 to. 6 ,000 spindles, while 
$175,000 will cemplete a 13,000-spindle plant. This 
price includes a brick and stene building, with heavy 
framewerk, centaining fire pretectien, electric lights, 
steam heating, a water supply, also. tenements fer the 
necessary number ef eperatives, and wareheuses fer 
stering cetten. The $7 5,000 plant will censume be
tween 50 and 60 bales ef cetten a week, werking en 
No.. 8 yarn, er frem 25 to. 30,  werking en a finer 
preduct, No.. 30, fer example. In calculating these 
figures, an estimate ef 15 pel' cent is allewed . fer 
waste ef material by seiling, the ameunt taken eut in 
geing threugh the varieus precesses, and the shrink
age. To. eperate such a mill with 6,000 spindles, 40 
eperatives are required fer spinning alene. The laber 
is calculated to. represent 15 per cent ef the tetal cest 
ef the preduct when cearse geeds are made, the raw 
material 65 per cent, and the depreciatien ef the plant 
and ether expenses the balance. The erganizatien ef 
a cempany eperating a mill ef 10,000 spindles and 
320 leems generally censists ef a presi dent, who. is 
also. the treasurer, a secretary and a superintendent. 
These three ferm the executive heads ef the varieus 
departments, the secretary acting as beekkeeper. No. 
large salaries are paid , that ef the president seme
times being as lew as $2,500, while th� superintendent 
receives frem $1,500 to. $2,000, and the secretary $1,200 
to. $1,600.  The salaries, ef ceurse, 'increase in pre
pertien to. the size ef the miiI ; the president ef a plant 
ef. frem 75,000 to. 100,000 spindles may receive frem 
$12,000 to. $1 5,000 annually, the secretary $2 ,500,  and 
the superintendent, who. may have an assistant, $5,000. 
The cest fer pewer, ef ceurse, varies, but upen aver
ages secured frem a number ef mills in varieus per
tiens ef the Seuth, eperated under different cenditiens, 
steam cests per herse pewer per year frem $12.50 to. 
$17.50.  Water pewer varies frem $7.50 to. $15 where 
the power is applieg. directly to. the machinery and net 
used fer electrical generatien. It is calculated that 
between six and eight tens ef ceal per day are suf-
1icient to. operate a 400 herse pewer engine during 
eleven heurs of centinuous service. Abeut one and ene
!lalf cords of pine wood are equal to one ton of coal. 

I ,itutifi, �tUtri,a.� 
The use ef electricity generated by water er steam 

pewer is beceming mere and mere pepular with Seuth
ern mill ewners. Calculatiens have been made shew
ing that the installatien ef meters in varieus depart
ments, so. that ene sectien ef the machinery can be 
eperated independently ef anether, is much mere 
ecenemical than when pewer is cemmunicated by 
shafting and belting, which requires pessibly half er 
all ef the mill  equipment to. be run in erder to. eper
ate a certain pertien. The Celumbia Manufacturing 
Cempany, at Celumbia, S. C. , recently censtructed an 
exten sive plant fer the manufacture ef heavy duck. 
A set ef turbines lecated en the Celumbia Pewer Canal 
supply the seurces ef pewer frem a series ef large 
dynames, and the current is cenveyed to. meters in 
each department. In turn, the machinery in the de
partments is divided into. sectiens, each' cennected 
with its individual meter. Thus a sectien ef leems 
can be placed in eperatien, while the rest ef the plant 
is idle, if desired. The Pelzer mill ,  at Pelzer, S. C. ,  
centaining the' largest number ef spindles under ene 
reef ef any plant in the werld, is also. eperated by 
electricity, distributed upen the same plan. It has 
been argued that even where steam i s  depended upen 
selely, electric transmissien is  frem 20 to. 3 0  per 
cent cheaper in the leng run. 

Heuses fer the eperatives are usually censtructed 
ef weed, and in the larger mill villages have· frem 
six to. ten reems each. If the cempany installs gas 
er electric lights and water werks, they are furnished 
with these cenveniences, also. baths. A six-reem heuse 
cests, en an average, $600, er $100 a reem. The same 
is true ef the larger heuses. A six-reem heuse will 
rent at frem $10 to. $1 2 a menth, er 25 per cent ef its 
tetal cest. Estimating interest en investment, "wear 
and tear" and taxes at 10 per cent ef the rental, a 
prefit to. the cempany is left ef 15 per cent yearly. 
The scale ef wages naturally varies accerding to. the 
character ef the geeds preduced . An estimate taken 
frem the daily pay rell ef a Nerth Carelina mill gives 
$13 .50  fer fifty-feur hands. They include ene spin
ner at $1 .50, six beys in varieus capacities frem 75 
cents to. 40 cents, and twelve girls at 26 cents each. 
This greup includes every department ef the mill, 
frem picking the cetten to. the spinning. Yet at this 
scale ef wages, little difficulty has thus far been en
ceuntered to. ebtain eneugh laber, as the eperatives, en 
the avera.ge, live much better and suffer less hard
ships than when earning a liveliheed in the meun
tains. 

The abeve are seme ef the reasens why cetten manu
facturing in the Seuth has so. rapidly revived en ac
ceunt ef the prefits which have accrued to. the manu
facturers. The cembinatien ef advantages which they 
have enjeyed has enabled net a few ef the cempanies 
to. earn eneugh to. declare, if they desired , an aver
age dividend ef frem 10 to. 15 per cent annually, after 
allewing frem 8 to. 10 per cent fer depreciatien ef ma
chinery and buildings. Few such dividends are an
neunced, hewever, as it has been the general pelicy ef 
late years to. add to. the surplus, making it a fund fer 
enlargements and betterments. This is why quite 
a number ef the Carelina mills have deubled their 
capacity within the last ten years, pay.ing entirely fer 
the enlargements eut ef the prefits ef the eriginal 
plant. A number ef illustratiens mi ght be cited ef 
this kind. One mill lecated at Gaffney, S. C . ,  earned 
22 per cent yearly fer the first three years it was in 
eperatien, and its machinery was eperated 22 heurs 
eut ef the 24 during the first two. years. It manufac
tured a certain' grade ef sheeting, and during the 
peried mentiened actually centrelled the price ef the 
American market. Instances are also. knewn ef mills 
which have cleared as high as 30  per cent in a year 
upen their capital steck, er eneugh to. give steck
helders a dividend ef 20 per cent, after allewing fer 
wear and tear and new machinllry. These figures in
clude Inceme frem all seurces, including the rental 
ef preperty ewned by the cempany. 

The inducements to. censtruct mills  have resulted 
in possibly a scere ef small plants being built en the 
installment plan. In the vicinity ef Gastenia, N. C., 
are several ef this character, in which the eperatives 
are also. steckhelders. Fer instance, a $100,000 cem
pany weuld be erganized, divided into. 1,000 shares ef 
$100 each, each sharehelder being allewed to. pay at 
the rate ef fifty cents to. $2 per week per share, the 
idea being ttl have the steck fully paid up at the end 
ef two. er three years. As seen as $25,000,  er eneugh 
had been accumulated to. start werk, centracts weuld 
be let fer a certain pertien ef the mill building. Pes
sibly it weuld be finished eff and a small ameunt ef 
machinery installed and started, the balance ef the 
machinery being added as subscriptiens were made to. 
the capital steck. Thus empleyes were actually help
ing to. pay fer the plant eut ef the preceeds ef the 
wages received frem the cempany. The plan fellewed 
is quite similar to. that pursued by building and lean 
asseciatiens. 

At present the mills in the Seuth are manufactur
ing 17 per cent of the cotton produced in the United 

States, which represents nearly 70 per cent ef the 
werld's preductien. The heme censumptien ef Seuth
ern cetten is rapidly increasing, as might be imagined 
frem the activity in mill building, and calculatiens 

,have been made that at the present rate ef pregres:J 
fully 5 ,000,000 bales will  be cenverted into. yarn and 
cleth in 1901 by the plants in the sectien referred tc. 
0.1' thr<!e times the present ameunt. 

••••• 
SCIENCE NOTES. 

Prince Luigi ef the Abruzzi nas been presented with 
the citizenship ef Reme. 

Capt. Bernier, whese scheme to. erganize an expedi
tien fer the discevery ef the Nerth Pele is new befere 
the Canadian gevernment, has received a letter frem 
Lerd Minto., the Geverner-General ,  stating that he has 
much pleasure in publicly beceming a patren of the 
Arctic expleratien scheme. 

A strange phenemenen was recently witnessed in 
Seuthern Italy and Sicily. . This was a heavy red 
cleud which extended ever this territery, and the 
rain resembled dreps ef ceagulated bleod. This phe
nemenen, which is called "bleedy rain," is attributed 
to. dust frem the African deserts transperted .by heavy 
seuth winds. 

Germany prepeses to. ferbid the empleyment ef sac
charine and ether sweetening mat ter, except when it 
is recemmended fer therapeutic purpeses. The sal� 
ef the l:Iubstance will be permitted enly by chemis,," 
and ethel' f:pecially autherized persens. Even in these 
instances it will be subjected to. a censumptien tax ef 
$20 per kilegramme. This new law will go. into. effect 
in April ,  1902. 

The great dinesaur, the resteratien ef which has 
been the werk ef the Geelegi cal Department ef Yale 
University fer mere than a year, has been placed in 
pesitien ill the Peabedy Museum at Yale. It was dis
ceyered by Pref. J. B. Hatcher in the summer ef 1891 
while explering fer the late Pref. O.  C. Marsh ef Yale 
in Wyeming. The speci men was in excellent cenditien 
wi th all its parts intact, a�d it was also. an entirely 
new variety. There is but ene ether specimen in the 
werld, and this is in Brussels ;  its length is 29 feet 
3 i nches. The height ef the head abeve the base is 13 
feet 2 inches. 

The ind igo. industry ef Bengal is suffering severely 
frem the cempetitien ef the manufactured German 
dye, huge quantities ef which are being experted to. 
India and the ether markets hitherto. centrelled by 
the Indian industry. The German synthetic indigo. if: 
censidered to. be superier and is much cheaper. It is 
also. stated that if the native indi go. manufacturers 
were to. cenduct their werk upen a mere scientific 
basis, and were to. extract the maximum quantity ef 
dye frem each plant, they weuld be in a pesitien to. 
meet the German cempetitien.  With a view to. enceur
aging the industry, the gevernment ef Bengal has 
veted $22,500 fer research werk, with a view to. facili
tating and impreving the exi stent precess ef manu
facture. 

Samarium exide, accerding to. Mr. Henri Meissan, at 
the temperature ef the electric furnace, and in pres
ence ef carben, ferms a crystallized carbide ef fer
mula Sa C,. The cempesitien ef this carbide is cem
parable with that ef the carbide ef cerium, lanthanum, 
needymium, and praseedymium. I t  decempeses celd 
water in the same way as the carbide ef the alkaline 
earths, giving a cemplex mixture ef hydrecarbens, 
ver.y rich in acetylene. It  has a density ef 5 .86, a 
yellew celer, and when examined under the micre
scepe has a crystalline appearance-the parti cles hav
ing a hexagenal shape. This substance burns bril
liantly at 400 deg. in a current ef exygen. The de
compesition ef water by the carbide brings the metal 
samarium near to. the yttrium greup, and remeves it 
farther frem the rare earths belenging to. the cerium 
greup. 

A Parisian prefesser suggests a certain treatment 
ef silk fer enhancing its hygienic value. The precess 
censists in cembining gun cetten with silk er weel 
by impregnating either ef them with a selutien ef 
celledien er a selutien ef celluleid. The disselvent 
used may be ei ther ( preferably Heffmann's) amyl 
acetate, acetene, er methylic alcehel. A selutien is 
made censisting ef ene part ef gun cetten ( ectenitric 
cellulese) er ef celluleid in 100 parts ef Heffmann's 
ether ( a  mixture ef alcehel and sulphuric ether) , or 

any ether suitable selvent. Or ene part ef tetracetate 
ef cellulese may be disselved in 100 parts ef nitre
benzene. ( The prepertiens are by weight.) Either 
ef the abeve selutiens ferms the required "dressing" 
to. be applied to. the material . The material to. be 
treated is made into. a rell either ef a leese fibrous 
material er as a fabric, accerding to. the purpese for 
which it is designed. This rell is immersed in a 
cylinder filled with the selutien. The rell is turned 
round several times in this bath, and the cylinder is 
then emptied by means ef a tap previded fer that pur 
pese. The material is taken out, unrolled and left 
to dry. 
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A TOOL FOR DRIVING SCREW·EYES. 
The subject of the illustration presented herewith 

Is an ingenious tool for driving screw·eyes patented 
by Edmund Sather, of 16 Second Place, Brooklyn, New 
York city. 

The tool has a two-part body which serves as a 
handle and contains a magazine for screw-eyes, open 
at its bottom and provided with a hinged cover for 
its top. 'Beneath the magazine a carrier slides by 
which the screw-eyes are conveyed to the end of the 
tool, the carrier for that purpose being provided with 
an opening to receive the head and shank of a screw
eye. The carrier is shi fted back and forth by means 
of an arm projecting through a slot in the handle. 
Adjacent to the slot a latch-lever is pivoted, having an 

A TOOL FOR DRIVING SCREW ·EYES 

inclined head and an offset, both of which are adapted 
to be engaged by the arm of the carrier. 

In using the device, the carrier is brought directly 
beneath the magazine to receive a screw-eye. The 
projecting arm is  forced to the front end of the tool 
until it has passed the offset of the latch-lever and 
bears again st the forward end of the offset. At this 
time the carrier will have reached the front of the 
body; and the shank of the screw-eye will project 
beyond the forward end of the handle, as shown in 
our sectional view. The screw·eye can now be driven 
into position into places which would otherwise be 
reached with difficulty. The tool can easily be with
drawn from the screw-eye by taking the carrier a 
sufficient distance beyond the front end of the handle 
to expose the head of the screw-eye by turning the 
tool to one side to disengage the carrier. 

In driving a screw-eye in a wall, the head of the 
screw-eye is within the casing and the carrier-arm is 
in front of the latch-lever offset, so that the necessary 
pressure to be exerted on the screw portion of the 
eye will not move the carrier-arm. When the eye has 
been screwed in, the arm is shifted forward, forcing 
the inclined head of the latch-lever to one side against 
the pressure of a spring. whereupon the carrier and 
screw-eye are correspondingly brought forward. as 
shown in our perspective view. By turning the tool, 
the carrier and eye are disengaged. 

• • • 
AUTOMATIC FROST VALVE FOR WATER-PIPES 

One of the simplest devices which we have yet seen 
for preventing the bursting of water-
pipes during cold v!eather is a combina
tion which includes a fragile cartridge 
readily broken by the expansive force of 
freezing water and an automatic valve 
mechanism. The device is the invention 
of  Mr. Daniel W. Troy, of Montgomery, 
Ala., and has demonstrated its usefulness 
in actual work. Indeed, the success of 
the system has been such that the manu
facture of the cartridges and valves has 
been undertaken on a large scale. 

The cartridge itself is a small glass 
vial, flattened centrally (Fig. 3) and pro· 
vided with a flanged foot, and with a 
flanged, cork-lined screw·cap. The water
filled cartridge is held between the 
U-shaped jaws ( Fig. 1 )  of a weighted 
lever, which bears on a valve stem. The 
valve ( Fig. 2) is essentially a ball, 
which, when depressed, closes the supply
pipe and opens the waste-pipe. Although 
strong enough to uphold the weighted 
"lever. tbe cartridge is nevertheless weak 
enough to break at its flattened central 
portion when the water contained therein 
freezes. (Fig. 4.) 

I,it.utifi, jmeritan. 
freezing water in the cartridge will burst the central 
flattened portion, thereby causing the weighted lever 
to fall and the ball-valve to descend and close the sup
ply and simultaneously open the waste-pipe. The in· 
sertion of a new cartri dge is simple enough. The valve 
portion can be safely buried in the ground at any de
sired depth, the cartridge being located at the surface 
and exposed to the cold. 

A modification of the inventiOn is shown in Fig. 5, 

in which the cartri dge is shown held in a special 
holder having a fixed U-shaped jaw and a similar 
movable jaw from which the lever is  supported by a 
chain. The holder can be screwed on a wall. A venti
lated cover protects the cartridge. The valve can be 
located in the cellar and the cartridge and holder in 
any convenient exposed place. 

••••• 
Velodty of Earth quake Waves. 

The earthquake waves due to the Japanese shock 
of June 15, 18l:l6, were recorded on the self-registering 
tide-gages at Honolulu, Hawaii, and at Saucelito, in 
the bay of San Francisco, California. The center of the 
shock was located, from Japanese observations, about 
240 kilometers southeast of Mikayo at a depth of 4,000 

fathoms, and the time of the ShOCK is  known. The 
usual formula for calculating the speed of such waves 
is  v = square root of g. h where v is the speed, g a 
known constant and h the depth of the ocean assumed 
to be constant. Dr. Charles Davison has recently com
pared the calculated velocity of the earthquake waves 
with the velocity calculated from the foregoing 
formula. At Saucelito, for example, the first crest of 
the waves reached the tide gage ten hours and thirty· 
four minutes after the shock, having traversed in this 
time the distance of 4,787 miles at an average velocity 
of 664 feet per second. The formula gives the mean 
depth of the ocean in the track of the wave as 13,778  

feet. T h e  actual depth is certainly more than 17,000 

feet, so that the calculated is only some four-fifths of 
the observed value. A corresponding result was reached 
in the discussion of another shock, so that for the 
present it  is necessary to correct the aecepted formula 
by multiplying its result by the constant multiplier 5-4. 

Other discussions of this character are much needed. 

••••• 
Trame on Great Eastern Hallway. 

At the International Congress of Railroads, M. Drury, 
one of the chief officials of the Great Eastern Rail
way, brought out some interesting figures relating to 
the suburban traffic in London from the Liverpool 
Street station, -Which is the head of the system and 
located near the Bank of England. T1:is station has 
18 tracks. According to notes made during the day 
of October 9 the total number of passengers, counting 
those going each way, amounted to more than 150,000. 

The greatest number of trains entering the station in 
one hour was 41. The number of trains entering or 
leaving the station during 24 hours exceeded 1,100. On 
week·days about 75 ,000 passengers came in, of which 
52,000 were between 6 and 10 A. M. The suburban 
trains are generally made up of 15 cars, and take about 
650 passengers ; they include first-class compartments 
of 8 places each, and second and third-class of 10 place� 
each. The company has lately adopted a type of large 
cars, and these have given very sati sfactory results; 

MAY II, I<}OI. 
A NEW IGNITER FOR EXPLOSION·ENGINES. 

The tendency of the ordinary gas engine igniters to 
spark where sparking should not occur is <Jnly too fre
quently evinced. An intelligent attempt to obviate the 
difficulty is to be found in an invention for which 
William Roche, of 42 Vesey Street, New York City, has 
taken out a patent. 

The body of the new igniter is made of porcelain 
and is provided at the end fitting into the explosion 
chamber of the cylinder with a central notch, forming 
two distinct lugs or projections. Extending from the 
lugs through the body are 
divergent passages for the 
reception of wires, the 
inner ends of which fit 
into tapering openings in 
the conducting caps which 
carry the platinum spark 
points, and the outer ends 
of which are threaded to 
receive nuts. The nuts are 
located in segmental reo 
cesses separated by an 
insulating partition and 
serve the purpose of forc
ing the conductor caps 
against the lugs of the 
porcelain body. 

By reason of the diver· 
gent arrangement of the 
conductors. their inner 
ends will be close to each 
other, so that there is  
small danger of the pro
duction of sparks within 
the body. The insulating 
partition between the seg
mental recesses of the 
outer end of the body pre· 
vents the passage of sparks 
between the adjacent edges 
Of the nuts. The central 

THE ROCHE IGNITER FOR 

EXPLOSION ·ENGINES. 

notch which forms the lugs of the inner end of the 
tJody prevents the bridging of the space between the 
two caps by the electrical deposition of matter on 
the lugs. 

Igniters have invariably been made with the in· 
sulating center piece flush with the metallic receptacle, 
for which reason bri dging occurred internally only too 
often. When the porcelain broke down or ceased to 
retain the hi gh insulating qualities it should possess, 
the receptacle as well as the insulator had to be thrown 
away. When t]1e porcelain in the Roche igniter breaks 
down, the old porcelain can be taken out and the new 
one set in without removing the receptacle. 

.. ...• 
Elec·t rle Hallways of Canada. 

The statistician of Canada has compiled some in· 
teresting figures regarding the 34 electric railways 
of the Dominion. During the year ended Dec: 31. 

1899, 630 miles of tracks were used and the total num· 
ber of miles run by cars was 29,646,847. Passengers 
carried numbered 104,033,659, which was equal to 
carrying every man, woman and child in the Dominion 
20 times. Compared with the previous year, the num
ber o{ passengers increased nearly 9,500,000, and the 

number of miles run over 1 ,000,000. The 
amount of paid·up capital invested in 
electric railways is $21,700,000. 

••• 
Ammonium Amalgam. 

From this brief description and our 
illustration the operation is evi dent. 
During ordinary weather the cartridge 
will distend the jaws to hold the weighted 

GLASS CARTRIDGE AND AUTOMATIC VALVE TO PREVENT THE BURSTING OF 
WATER·PIPES. 

According to Nature, the much-debated 
question of the existence of an ammonium 
amalgam appears to be finally settled in 
the affirmative as the result of recent re
searches. The investigation of the elec
trolytic tension of decomposition of the 
ammonium salts with a mercury cathode, 
by Coehn and Dannenberg (Zeitschrift 
fiir anorgani sche Chemie) has given reo 
sults perfectly analogous to those ob
tained with salts of the alkali metals, 
and experiments carried out under vary· 
ing conditions, to ascertain the possibility 
of reducing the heavy metals from their 
solutions, show that the negative results 
previously obtained are due to the great 
instability of the ammonium amalgam. 
By preparing the amalgam electrolytical
ly at low temperature (0° C.) it appears 
to be much more stable and does not ex
hibit, to any great extent, the spongy ap· 
pearance peculiar to the amalgam pre
pared under ordinary conditions ; if then 
allowed to act on cold solutions of cop-
per, cadmium and zinc salts, the forma
tion of the corresponding heavy metal 

lever up and to maintain the valve in its nominal 
raised pOSition, in which water can readily flow from 
the supply to the service'pipes of the house. When 
the weather becomes so cold that the water-pipes are 
in danger of bursting, the expansive force of the 

the new cars have first and second-class compartments, 
the latter having 12 places. The average speed of the 
suburban trains is 15 to 21 miles an. hour, and the 
suburban traffic is provided for by 1,300 to 1,400 

passenger cars and 120 locomotives. 

amalgams is easily observed. 
• �. I" 

The flrst cargo of Russian pig iron has been dis· 
patched to Marseilles. The cost of the transport by 
sea from the port of Kertch is very low. 
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MAY II, 1901. 
THE LAUNCH OF "SHAMROCK II." 

In the contest for the "America" cup the present 
holders have very wisely preserved each successful de
fender as far as possible unaltered to act as a trial 
horse with that which succeeded. In Britain, where 
there has been a variety of challengers, and an oc
casional change even in the designer, this course has 
been impossible, and the 
challengers' chances of  
fluccess have a I w a y  s 
suffer.ed from the fact 
that each succeeding 
boat was practically an 
independent e x  p e r  i 
ment. In the yacht 
which was launched at 
Dumbarton on Satur
day a change has been 
made for the better, 
for she represents the 
first real attempt of 
either side to produce 
a cup racer on lines 
governed entirely by 
scientific experiments. 

Before definitely de
ciding to accept Sir 
Thomas Lipton's com
mission to design an 
"America" cup chal
lenger, Mr. G. L. Wat
son entered into cor
r e s  p 0 n d e n  c e with 
Messrs. Denny Broth' 
ers, of Dumbarton, who 
rank as the most scientific of Scottish shipbuilders, 
and arranged with them for the carryi ng out of an 
exhaustive series of experiments in their test tank, 
which has a length of 200 feet, and is  one of the 
most perfectly equipped testing tanks in Britain. 
These experiments were started in June, 1900,  and 
proceeded for fully nine months before Mr. Watson 
was sati sfied that he had sufficient data to justify him 
in proceeding with the designing of a cup racer. There 
were no less than eleven different models made, and 
sixty different modifications of these models were 
tried in the course of the experiments. Mr. William 
Fi fe, Jr. , designer of "Shamrock I . ," lent a willing 
hand in this part of the work, and the result is  that 
it was possible to test absolutely accurate models of 
"Shamrock I." and "Valkyrie 111." one against the 
other, and to experiment fully with modifications of 
the model of each of these boats. 

How far the result of these test tank experiments 
can be made applicable to the conditions of actual 
racing remains to be seen, but there can be no question 
that Mr. Watson has introduced a featUre of much 
importance and one that promises to make the British 
boat a more fOr);ni dable opponent than has ever been 
brought agai nst an American defender of the cup. 

So far as the general characteri stics go, " Shamrock 
II." is a boat of the ordinary type, with a shallow 
canoe-like body, steadied by a deep bulbed keel under 
water and drawn out into long, sharp ends above. In 
the little information which leaked out regarding the 
result of the experiments in the test tank, it  was 
hinted that the new boat would be found to throw 
back, to some extent, to the old "cod-head and mack
erel-tail" type, favored by the designers who worked 
before any attempt had been made to wed mathematics 
and yacht designing. There is some truth in this 
suggestion, so far as it conr:erns that part of the 

J titutifit �lUtritau. 
The point of extreme beam, which is forward of 

the mast, has a width which is certainly not under 
2,1 feet, and is  probably fully 25, but the drawing in 
of the afterbody has been so thoroughly done that the 
long counter is  tipped with a taffrail which measures 
not more than six or seven feet across. The Ameri
can boats have generally been fuller in the bow than 

.. Shamrock II." Afloat in Her Launching Pontoons. 

those built upon the British side, so that in one way 
"Shamrock 11." may be K.id to be coming to American 
ideas-and carrying them even further ; but the fin
ing of the after section is a matter which is only 
being experimented with and has never been carried 
to anythi ng like this extent in a cup racer. To the 

View in Construction Shed, showing the Snubbed-off Bow. 

eye trained to the ordinary type, it looks as though 
the new challenger may he lacking in power in the 
afterbody, but it  is unlikely that Watson adopted a 
change of this nature without first assuring himself 
of its value. 

These are the most striking characteri stics 01 

"Shamrock II.," but there are other features less 
noticeable, but still well worthy of attention. The 
under side of the forward overhang is beautifully 
formed, with sections which give almost perfect seg· 
ments of a circle. Under the bow, the shape is ex
actly that of the forward end of a soup spoon, and 
this shape, together with the great beam, gives the 

impression of a yacht 
which has little danger 
of developing the great 
fault of " Shamrock I." 
-that of burying her 
h e a d  w h e n  h a r d  
pressed. 

In her sections the 
yacht is noteworthy 
chiefly for the easy 
curves of bilges and 
garboards. She is very 
much easier in this re
spect than Sir Thomas 
Lipton's last cup chal
lenger, and she is easier 
even than "Columbia." 
The floor has a fair 
amount of dead rise, 
and the turn where the 
fin and the hull join 
i s  also sweet and easy. 
In drawing the big deck 
plan down i n t o t h e 
small underbody there 
was a danger of making 
some hard and awk
ward turnings, but this 

has been successfully avoi ded, and the yacht shows 
fair, true lines of much beauty. Over all, the yachl 
t::pes about 135  feet, and the waterline length is 
within an inch or two of the allowable limit of 96 
feet. The draught is about 19  feet. The casing of the 
hull is carried ri ght down to the point of extreme 
draught of the. fin, and the lead is run inside, the 
con struction being similar to that of "Independence." 

The framing of the boat is of bulb nickel steel, and 
the plating from keel to rail is in manganese bronze. 
There will be experimenting with the spars before 
the cup· racing trim is finally settled upon ; but the 
mast, which was stepped immediately after the 
launch, is  a hollow steel spar, built in such a manner 
as to allow of a wooden topmast telescoping inside. 
The boom and gaff are also of the same construction, 
and lightness has been pushed so far that the gaff 
is built of plates only 3-16 of an inch in thickness. 
To save weight and for convenience of construction 
the bow has been snubbed off, giving ·it the peculiar 
appearance shown in our view taken before the 
launch. 

The shallowness of the water on the Leven made it 
i mpossible to launch the boat in the usual way, and 
large pontoons were therefore built on each side of the 
yacht for the purpose of floating her over the shallows. 
Incidentally, they had the effect of concealing a large 
part of the underbody of the yacht when she went 
down the ways. Supported on these, the yacht was 
floated at ten feet above her normal waterline, and 
she was got out of the Leven and taken to Glasgow 
with little difficulty. 

She is announced by British experts to be un
doubtedly the most beautifully-lined challenger that 
has ever been built, and, though there is a possibility 
that she may sail a little tender in fresh winds, the 
hull carries with it the suggestion that she will be a 

dangerous op-
ponent in any
thing less than 
m o d e r a te 
winds. 

, . 

yacht whiCh is 
a b o v e  water ; 
for the b o w  
lines of t h e  
new challenger 
carry the beam 
of the b o a  t 
further i n  t ;) 
the forward ov
erhang t h an 
has been the 
case in any rac
ing yacht ever 
built 0 n t h e 
8ritish side. In 
the afterbody, 
a]:;; 0 , the de
Ecri ption is jus
tified to some 
extent, for the 
quarters a n d  
the counter are 
drawn to a fin
er point than 
has ever been 
attempted in a 
yacht of this 
size on either 
side of the At
lantic. View from off the Starboard BoW, showing the Basy Bilg'e and the Great Breadth of the Forward Sections. 

Th e N ew 
York Central 
Railroad i s  
trying a car· 
ki tchen on the 
Empire State 
Express. Ow
i n g  t o  t h e  
great speed at 
w h i c h  t h e  
train i s  run, 
i t  i s  n o t  
thought desir
able to add a 
dining car. A 
portion of one 
of the coaches 
h a s  been 
equipped wlth 
a small kitch
en similar to 
those u sed on 
t h e  regular 
dining cars, 

TD LAVNOK OJ!' 118KA.l[I.OOJt II." 
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(£orresponttence . 
Earl y Iron :Sllips. 

T'O the EditDr 'Of the SCIEXTIFIC A�IERICAX : 

In IDDking 'Over SDme 'Old numbers 'Of YDur paper, I 
came up 'On the letter 'Of Mr. William Owen in the issue 
'Of December 1, 1900.  ND dDUbt his dates are CDrrect 
a.s tD the irDn ships he mentiDns. I wish, hDwever, tD 
ad.d tD his list a statement 'Of an earlier date 'Of an 
irDn ship which went frDm the Atlantic tD the Pacific 
Ocean. 

In 1850  I went frDm New YDrk tD San Franci scD in 
the irDn bark " PDlk," then in the service 'Of the United 
States gDvernment, sailing in the revenue cutter serv
ice, under the Treasury Department. 

Her hull was whDlly 'Of irDn, with WDDden spars. 
My recDllectiDn is she was built at RichmDnd ,  t'O try 
SDme new-fangled wheels which were nDt successful. 
It  was then prDpDsed tD cDnvert the hull int'O a light 
vessel fDr the SDW and Pigs ShDal. 

But Lieut. JDhn McGDwan, father 'Of Capt. McGDwan, 
nDW in the navy, said he cDuld take her tD CalifDrnia, 
and after a gDDd deal 'Of DppDsitiDn he was allDwed 
tc try the experiment. We sailed frDm New YDrk 
early in March, 18 50, and arrived at San FranciscD in 
August, after a passage 'Of 'One hundred and fifty-eight 
days, all hands in gDDd health. 

I think this date may be given as the earliest 'Of 
any passage 'Of an irDn vessel frDm the Atlantic Ocean, 
arDund Cape HDrn, tD the Pacific Ocean. 

SD far as I knDw, I am the 'Only survivDr 'Of thDse 
WhD sailed in the wardrcDm, 'Of whcm I nDW remember 
the names 'Of abDut a dDzen. 

CHARLES H. RCCKWELL. 
TarrytDwn, N. Y., April 15, 1901 .  

• • • 
Tile L o c o mo t i ve o� the F u t u re. 

T'O the EditDr 'Of the SCIENTIFIC AMERICAN : 
I have just read with great pleasure YDur article 

'On "The LccDmDtive 'Of the Future," in the SCIENTIFIC 

AM ERICAN 'Of April 27. My business leads me· tD have 
mDre 'Or less tD dD with IDcDmDtive engineering, and 
as I read YDur article 'One 'Or tWD statements struck 
my fancy, and I wish YDU wDuld explain them mDre 
fully tD me. 

First.-HDW will YDU get 110,000 pDunds 'On each 
set 'Of cDupled drivers ? This weight, added tD the 
weight carried by tWD fDur-wheeled trucks, wDuld 
bring the weight 'Of the tender tc abDut 130,000 pDunds, 
reckDning lcw. Since the weight 'Of a tender nDW 
seldDm exceeds 40,000 pcunds, the engines, by YDur 
calculatiDns, wDuld weigh abDut 90,000 pcunds. 

SecDnd.-YDu nDted SturrDck' s  engine 'Of 1 8 5 5 .  His 
engine, as YDU may knDw, carried engines 'On bDth the 
IDcDmctive prDper and the tender. By this means the 
tender prDpelled itself. In the engine 'Of YDur descrip
tiDn the tender prDpels itself, but the dead weight 'Of 
the bDiler, firebDx and frames must be brDught intc 
acccunt. 

I think that YDur plan is  excellent tD a certain ex
tent, but I think that YDU wDuld be able tc prDduce 
tDC much pDwer fcr the tractive pDwer 'Of YDur en
gines. 

I believe that the mDst feasible way tD increase the 
heating surface will be tD lengthen the bciler. This 
can be dDne tD quite an extent, and will certainly in
crease the eCDnDmy 'Of cDal cDnsumptiDn, as mcre heat 
will be absDrbed frDm the gases d uring their IDnger 
flDW thrDugh the tubes. W. ElI10RY W ARDNELL. 

WDrcester, Mass., May 2, 1901. 
[Our cDrrespDndent evidently cDnsiders that the ad

hesive weight wDuld be tCD small fDr the pDwer 'Of the 
engines ; but the transfer 'Of the engines, drivers and 
heavy framing t'O the tender, tDgether with the great 
increase in the bulk 'Of the tender itself, t'O say n'Oth
ing 'Of its fuel and water, wDuld be fDund t'O prDvide 
the necessary adhesive weight.-Ed.] 

Work o n  tile Cai ro-Cape 'relegrapll. 

The wDrk 'Of cDnstructing the CairD-Cape telegraph 
line is  being actively carried 'On, and keeps pace with 
the cDnstructiDn 'Of the railrDad frDm MDmbassa tD 
VictDria Nyanza. At the end 'Of last year the length 
'Of this part 'Of thtl line reached 480 miles. The wire 
u sed in the cDnstructiDn weighs 650  pDunds per mi le. 
Between MDmbassa and NairDbi, a distance 'Of abDut 
310 miles, the cDmmunicatiDn i s  made by three wires, 
and after the latter pDint tWD wires are ustld. AbDUt 
45 intermediate statiDns have been 'Opened fDr c'Om
municatiDn. Between Railhead and PDrt FIDrence, the 
terminal statiDn 'Of the VictDria Nyanza sectiDn, a 
tempDrary line has been cDnstructed, but frDm PDrt 
l<�IDrence tD Eutebbe, the capital 'Of the Uganda pr'O
tect'Orate, the line is in a cDmpleted state, Dr nearly SD. 
Instead of cut pDles, living trees, the branches 'Of which 
are cut 'Off, are planted alDng the line. Experience 
has shcwn that the living trees are nDt attacked by 
white ants like 'the pDles. These tretls take rDDt easily, 
and 'Only need tD have the branches cut 'Off frDm time 
t'O time. The wires are fixed simply by well-tarred 
htlmp cDrds, which take the place 'Of insulatDrs. The 
trees will be replaced later 'On by irDn pDles, as has 
already been dDne 'Over a part 'Of the system. 

J tientifit �meritau. 
Electrical Note •• 

A full length marble statue 'Of Dr. William Gilbert, 
the father 'Of electrical science and authDr 'Of "De 
Magnete," i s  tD be erected at the instance 'Of the mem
bers 'Of the medical prDfessiDn at CDlchester, hi s 'Old 
hDme. 

'l'he dielectric strength 'Of ice increases with a falling 
temperature, and is mDre particularly effective against 
intermittent currents Dr thDse alternating at high 
r ates. Tesla suggests inserting a transfDrmer in a 
freezing jar, and has patented a system 'Of undergrDund 
cDnductDrs where the tw'O mains are the fiDW and re
turn pipes which · carry a cDDling material, the pipes 
themselves being buried in wet cement Dr water, in a 
trDugh. 

CDnsul-General Guenther, 'Of FrankfDrt, 'On February 
23, 1901, writes : An autDmatic system 'Of signals fDr 
the purpDse 'Of warning vessels in stDrmy weather 
against the prDximity 'Of reefs and rDcks lias been 
exhibited tD German marine experts. The autDmatic 
part 'Of the apparatus is  said tD cDnsist 'Of a wheel with 
a number. 'Of CDgS arranged at suitable intervals, which 
slide 'Over a MDrse apparatus. The latter is  cDnnected 
with a ladder placed vertically 'On rising grDund 'On 
shDre 'Or 'On a li ght-hDuse. The electric waves ema
nating are taken up by receiving apparatus 'On vessels 
having such within a radius 'Of seven miles. A bell 
sDunds and the receiver nDtes the SPDt against which 
vessels ShDUld be warned. 

Electricity played it curiDus part in a recent lawsuit. 
A certain telegraph cDmpany was nDt allDwed t'O have 
its wire run intD a race CDurse. Telegraphic DperatDrs 
were statiDned in a cupDla 'Of a hDtel DppDsite the 
grDunds, and signals were transmitted tD them frDm 
ihe race track by means 'Of eLectric li ghts cDncealed in 
the hats 'Of the party seated in a carriage, including the 
cDachman 'On the carriage. The results 'Of the races 
and the betting were thus cDmmunicated tD the Dpera
t'Ors, WhD were enabled tD send cut the infDrmatiDn t'O 
pDDlrDDms. The gentlemen WhD were electrically 
equipped were arrested, and after SDme years a verdict 
'Of $5,000 was 'Obtained against the detectives wh'O made 
the arrest. 

It has been prDpDsed tD erect at Dundee, SCDtland; 
a granite mDnument 'Over the grave 'Of James BDwman 
Lindsay. He was bDrn in 1799 and taught electricity, 
magnetism and 'Other subjects in Dundee, where he died 
SDme fDrty years agD. In 1834 he fDresaw that "hDuses 
and tDwns will in a shDrt time be lighted by electricity 
instead 'Of gas, and machinery will be wDrked by it in
stead 'Of steam." This prcdictiDn was the result 'Of his 
'ObservatiDns 'Of the effects pr'Oduced by the electric 
current, and nDt merely by dreaming. In 1854 he 
transmitted telegraphic signals thrDugh the water 
electrically, and when the Briti sh AssDciatiDn visited 
Aberdeen in 1859  he demDnstrated the success 'Of hi s 
methDd by sending signals acrDSS the harbDr. He alsD 
read a paper entitled "Telegraph.ing WithDut Wires." 

James D . .  Rei d,  . an assDciate 'Of PrDf. MDrse, died 
lately in New YDrk city. He was bDrn in Edinburgh, 
SCDtland, and came tD Canada in his sixteenth year. 
Later he went tD RDchester, and while there became 
acquainted with PrDf. MDrse, the inventDr 'Of the tele
graph. Mr. Reid was fDr a while assDciated with 
Prcf. MDrse in perfecting hi s inventiDn, and then went 
to Pittsburg and. 'Opened the first telegraph 'Office in 
that city. He was fDr a IDng time the superintendent 
'Of the 'Old Ohic and Pacific Telegraph CDmpany, which 
was afterward absDrbed by the Western Uni'On. While 
he was in charge 'Of the telegraph 'Office at Pittsburg, 
Andrew Carnegie, whc was then a bDY, applied tc him 
fDr a p'OsitiDn, and Mr. Reid set him at wDrk as  a 
messenger: Mr. Carnegie has 'Often said that this was 
the starting 'Of his successful career, and the friend
ship between the tWD men ceased 'Only with Mr. Reid's 
death. 

Ccnsiderable cDnsternaticn has been caused in Lcn
dcn by the annDuncement that dwellings alcng the 
rDute fDllDwed by the new electric railway are suffer
ing severely frcm vibraticn caused by the running 'Of 
the trains. In scme instances it is stated that the 
hDuses are in a perpetual tremDr, while the windDws 
incessantly rattle, The chief center 'Of ccmplaint is 
near the West End terminus 'Of the line, which is prDb
ably due tD the fact that there is less vehicular traffic 
in the streets at this part 'Of the city, thus causing the 
peculiarity tc be mDre readily 'Observed, and alsc that 
the line is brcught sDmewhat nearer the street surface 
than elsewhere, thDUgh in thi s instance it  is 'Over 60 
feet bel 'Ow the thDrDughfare. An inquiry is t'O be 
m ade intc the cDmplaint, tc ascertain the cause 'Of 
such excessive vibratiDn and whether it is pDssible t'O 
remedy it. When the bill fcr the ccnstructiDn 'Of the 
railrcad was brDught befDre Parliament, it  was c'On
tended that at that deep level nD vibratiDn wDuld be 
felt at the surface. Sc far there appears tc be nD ap· 
parent reaSDn fDr this extracrdinary develDpment, but 
until i t  has been thcrDu�hly investigated, . all 'Other 
prDjects fDr similar railways will remain in abey
ance, 
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E nglncerlng Note •• 

Five submarine bcats 'Of the HDlland type are called 
fDr by the English naval estimates. LDrd Selbcrne, 
First Lcrd 'Of the Admiralty, states that their future 
value in naval warfare can 'Only be a matter 'Of ccn
jecture. The first is t'O be delivered in the autumn. 

The mystericus Dbstructicn 'Of Cape ThDms, Brazil, 
in 3 5  fathDms 'Of water, which is  placed 'On the British 
and American admiralty charts as a rDck, turns 'Out. 
tD be a iarge vessel, bDttDm up, held in pDsiticn by her 
anchcrs ana. at times submerged. 

Dr. Ludwig MDnd has di sccvered a meth'Od fDr· prc
ducing illuminating gas and cDal gas at an expense 
'Of fcur cents per thcusand feet. It i s  thcught that 
thi s will effect a revDluticn by cheapening electric 
power, and it will alSD have an impDrtant bearing 'On 
the prDductiDn 'Of Dpen·hearth steel. 

There is a vast cDal supply in Australia which is 
aIm cst unwcrked as yet ; the tctal prDduct is SD far 
abcut a milliDn tDns, and the larger part 'Of thi s 'Out
put has been frDm the PrDvince 'Of New SDuth Wales. 
The reSDurces 'Of VictDria appear tD be vastly greater. 
The Latrcbe Valley prcduces lignite 'Of gccd quality, 
and the supply is estimated at thirty billi'On tcns. 
Shafts which have been sunk revealed beds 200 feet 
in thickness. It has been fDund that the Australian 
lignite was supericr tD the German in quality, and it 
alsc leaves less ash. 

In the last maneuvers 'Of the German army expen· 
ments were made with the acetylene light in 'Optical 
telegraphy. Up tD the present night messages and 
signals have been transmi tted by means 'Of the lime 
light. Acetylene, mingled with a certain amcunt 'Of 
'Oxygen, was fcund tc give a candle pDwer three times 
greater than that 'Of the lime light. By its means 
signals cDuld be fiashed by day tD a distance 'Of five 
miles and by night tD a dis tance 'Of ten miles. The 
simplicity 'Of the apparatus emplDyed in generating 
the gas is likewise nDtewDrthy. HithertD the signal 
CDrps has been ccmpelled tD transpDrt the necessary 
'Oxygen in heavy cylinders. FDr the acetylene light 
'Oxygen i s  generated in fifteen minutes by means 'Of 
a small retDrt and stcred in a gas-bag. 

A cDntract has been made fcr six new turbines by 
the Niagara Falls PDwer CDmpany with the I.  P. MDr
ris Ccmpany, 'Of Philadelphia. These new turbines 
will each have a capacity 'Of 5,000 hcrse pDwer, and 
will be built after plans prepared by Escher, Wyss & 
Cc., 'Of Zurich, Switzerland. Dr. CDleman Sellers, chief 
engineer 'Of the Niagara Falls PDwer Ccmpany, and 
William A. Brackenridge, resident engineer 'Of the 
same cDmpany, went tc Geneva, Switzerland, abDut a 
year agD, and 'On their return the Niagara Falls Pcwer 
CDmpany invited cDmpetitive plans frDm Escher, Wyss 
& CD., the result 'Of which is that their plans have been 
accepted, and the new turbines will be built after their 
design. The turbines installed in the present wheel
pit were designed by Piccard, Pictet & CD., 'Of Geneva, 
Switzerland. The new turbines will differ cDnsider
ably frcm the wheels nDW in u se, principally in having 
the guides and buckets inclDsed in the wheel case and 
having draft tubes which will allcw the utilizatiDn 'Of 
the full head 'Of water available. The new turbines 
will btl delivered abcut next August, and will be used 
tc drive the six generatcrs 'Ordered in NDvember last 
frDm the General Electric CDmpany. 

The cDnstructicn 'Of the Tehuantepec Railway and 
the harbDr imprDvements at CcatzacDalcDs and Salina 
Cruz, respectively, are prDceeding apace. Mr. W . •  D. 
Pearscn, the principal 'Of the well-knDwn British firm 
'Of cDntractDrs whc are carrying 'Out the wcrk, has re
cen tly published an aCCDunt 'Of the wcrk and the SCDpe 
'Of the enterprise when cDmpleted. There is nc dcubt 
but that this new and practical pathway between the 
Atlantic and Pacific Oceans 'Offers a sericus menace 
tc the Nicaraguan Canal. This firm 'Of ccntractDrs have 
'Obtained a lease 'Of the railway fDr 50 years. I t  is 
abDut 190 miles in length and crDsses Mexicc at its 
narr'Owest pDint. I t  was ccnstructed scme years agD 
by the Mexican gDvernment, bu t fell intc partial dis
use 'Owing tD its infericr cDnstructiDn and tD the abo 
sence 'Of terminal facilities fDr the shipping. Harbcrs, 
hcwever, are nDW m ccurse 'Of erecticn with adequate 
wharves and quays equipped with the latest . labDr
saving machinery fDr the rapid lcading and unlDading 
'Of the vessels. Merchandi se landed at 'One pDrt will 
be unlcaded, transpDrted acrDSS the isthmus and reo 
IDaded at the 'Other pDrt at an inclusive CDSt nDt ex· 
ceeding $2.50 tD $3 per tDn. The present carrying 
capacity 'Of the Panama rcute is abcut 300,000 tcns per 
annum, but it is anticipated that the l'Ower rates, 
imprDved facilities, and better accDmmcdatiDn of this 
new rDute will divert the traffic theretD. The distance 
frcm New YDrk tD San Franci scc by this new rDute 
will be abDut 700 miles shDrter than by the Nicaragua 
Canal, and 1 ,100  miles less than by the present Panama 
r'Oad, while the advantage frDm New Orleans tD San 
Franciscc will be 1,600 miles 'Over Panama. By this 
means the west CDast will be brDught within a much 
closer distance 'Of the east cDast. 
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CONSTRUCT ION OF THE YACHT " CONSTITUTION. " 

In the SCIEXTIFIC AMERICAN of March 30 we gave a 
very complete description of the structural features of 
the cup-yacht " Independence," which was illu strated 
by drawings made from the working plans of that 
yacht. We are now in a position to present to our 
readers an equally complete and authentic set of draw
ings of the cup-yacht "Constitution," which latter, by 
the time this issue is in the hands of our readers, will 
have taken her first taste of salt water. 

Two years ago the SCIEX TIFIC A:.\1ERICAX printed the 
first working plans of the "Columbia" ; and, by re
ferring to the illustrations then given, it  will be 
seen that if the sheer-plan of the new boat were lai d 
upon that of its predecessor, they would approximate 
very closely. The "Constitution" is  a high-powered 
"Columbia," with the same sheer plan, the same 
d raft, a lighter hull, more lead, with exactly a foot 
more beam ( not two feet as currently reported ) ,  with 
less dead-rise, a fiatter fioor, and a harder bilge. As 
the result of these combined improvements, all look
ing to the one object of increased power, she carries 
about 10  per cent, or about 1 ,300 square feet, more sail 
than "Columbia." Her dimensions are as follows : 
Length over all, 1 3 2  feet 6 inches ; length on waterline 
at normal draft, 89  feet 9 inches ; beam, 25 feet 2 %  
inches ; normal draft, 19  feet 10  inches. 

PRIXCIPLES OF DESIGx .-Other things being equal, the 
fundamental object aimed at in the deSign of a 90-foot 
racing yacht i s  power, or '  th� ability to carry a maxi
mum amount of sail .  This may be secured by changes 
of form, or by reduction or transposition of weights, 
or both. Increased power due to form is  gained by 
increase of beam, by flattening the fioor and "harden
ing" or filling out the bilges, thereby raising the 
center of buoyancy and placing the body of the boat 
more upon the surface of the water. Power due to form, 
however, is gained at the expense of sweetness of 
lines and ease of propulsion ; hence the genius of 
the designer i s  shown in finding that happy mean 
which gives a maximum power with a minimum hard
ness of form . Thus, comparing the last three Herres
hoff boats, "Defender" presents in her midship section 
the sweetest and most beautiful form ever seen in 
an American 90-footer, the bilges rounding in to the 
reverse curve of the garboard s with the unbroken 
sweep of a letter S. In "Columbia" the floor is flatter, 
the beam is increased, the bilge hardens and the gar
board curve is reduced. In "Constitution" the develop
ment has been pushed still further ; there is  even less 
dead-rise, there is  a distinctly straight line in the 
floor, and the bilge is  still harder than that of "Colum
bia." The results of this development, in terms of sail 
area are sep.n in the respective figures of 12 ,640 square 
feet for " Defender," 13 ,125  for "Columbia," and 14,400 
for " Constitution." 

Not all of this increased power i s  to be attributed. 
however, to form. Much of it  i s  due to improved 
m ethods of construction, by which the same strength 
of spars and hull is secured with the use. of less 
material. I n  a yacht of a given displacement every 
pound of weight that can be taken out of the rigging, 
spars or hull may be placed in the lead keel with a 
consequent increase in sail-carrying power. Thus 
we find that the ballast ( that is,  the lead keel and 
the loose pig lead for trimming of the vessel ) has 
gone up from 8 5  tons in "Defender" to 9 0  tons in 
"Columbia," and as high as 93  tons in "Constitu
tion." "Columbia" is a larger boat than "Defender" 
an d probably is. slightly heavier in construction ; but 
as compared with "Columbia" the new boat, in spite 
of  her greater beam and increased lead, will be of 
about the same di splacement, a feat of construc
tion for which the greatest credit is due to the de
s:gner. 

RAIlICAL CHANGE IX CONSTRUCTION.-The consider
able lightening of the hull of "Constitution" ( which 
be it remembered, has been accompanied by a de
cided gain in strength ) has been secured by a radical 
change in the method of framing. The usual system 
in yacht construction is  to use shallow transverse 
frames, a few inches in depth, at intervals of 20 to 22 
in ches, throughout the whole length of the yacht. 
'1'his is the system adopted in "Independence." It  is 
thi s framing that holds the hull to form, by resist
ing the transverse bendin g  and c rushing stresses ; 
while the longitudinal stresses are taken up by the 
plating, allsisted by two or four lines of stringers. 
as the case may be, by far the greater part of the longi
tudinal strains, ' however, falling upon the plating 
itself. Hence the latter must be made of greater 
weight than is actually necessary to enable it to act 
as the mere skin clothing of the frames. Herreshoff's  
innovation consists in running the framing of the 
yacht in both directions, using deep belt fra mes of an 
I-beam section for the transverse system of ::raming. 
and associating' them with a system of longitudinal 
T-bar and angle-iron framing, which serves at once 
to take up a large proportion of the longitudinal strains 
which ordinarily fall upon the plating, and so enables 
the weight of thi s plating to be very materially re
duced. The transverse belt frames and the longi· 
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tudinal framing are so arranged with regard to the 
width and lengths of the plating that the butt joints 
meet upon the frames, and the seams follow the longi
tudinal T·irons, thus doing away altogether with the 
weight of the washers and liners necessitated in rivet
ing up a boat built in the conventional way. 

Judged from an engineering standpoint, this i s  a far 
more scientific distribution of the material to meet 
the special strains to which the hull of a yacht is sub· 
jected, particularly in a seaway. Just how great i s  
the saving in weight i s  shown by the fact that aI
tho�h the superficial area of the Tobin bronze plat
ing on "Constitution" is greater than the superficiai 
a rea of the bronze on "Independence," the sheer strake 
in the latter being of steel, the total weight of the 
bronze plating actually laid on the Boston boat is a frac
tion under 30 tons, whi le the total weight of the plating 
in ; 'Constitution" is slightly under 2 2  tons. MoreOver, 
it must be remembered that this difference of 8 tons 
may be put into the keel without calling for a pound 
more of displacement, or the increase of a Single square 
foot of wetted surface. This is a clear gain due to good 
engi neering ;  and surely the yacht designer who would 
dare to use 6-3 2-inch plating on the topsides of a 90-
footer i s  entitled to all the gain in power and speed 
that are coming to him. Just here it may be well to 
state that no little of the credit of these successful 
resl;1lts i s  due to that remarkable material Tobin 
bronze ( the invention of a United States naval officer 
whose name it bears ) which has come to be looked 
upon as an indi spensable material for the plating of 
our American cup defende :s. Not only does it take 
on a wonderfully smooth polish, but it preserves i t  
indefinitely ; while it  has the further invaluable qual· 
ity of showing a tensile strength in the test specimens 
that i s  only a few pounds under 40 tons to the square 
inch. 

STRUCTURAL DETAILS.-The transverse belt frames, 
which are spaced 6 feet 8 inches apart, extend entirely 
around the hull and do duty at once as frames, floor 
plates, and deck beams. They are of I-bp.am section, 
the web from 5-40 to 6-40 of an inch thick and 1 5  

, inches deep amidships, the depth decreasing toward the 
ends, with flanges formed each of a pair of 1 % x 1 % 
inch angles. The belts are built up, as shown, in sections 
with a 2 14 -inch lap at the joints riveted with a double 
row of % rivets. These beams, by virtue of their 
great depth, provide far greater stiffness than an 
equal weight of the shallow 4-inch bulb angles which 
are used in the conventional type of construction. 
"Constitution" is  not the first yacht to carry these 
frames, as they were used experimentally in last sea
son' s  70-footers. Mr. Herreshoff has profited by that 
experiment ; for in a jump of a sea off Newport the 
frames buckled, the inner flanges springing out of line. : 
hence the presence of diagonal braces of 1 � inch pipe 
which extend, in pairs, from the longitudinal T-irons 
to the inner flanges of the belts. These struts, more .. 

over, afford stiffness to the longitudinal framing of 
hull and deck. 

The longitudinal framing consists of alternate 
4% x 4 �� T-bars and 3 x 2 bulb angles. The T-bars 
follow the seams of the plating, which, in general,  i s  
48 inches wille, a n d  the angles are spaced midway 
between the T-bars. The belt frames are cut to allow 
these longitudinal frames to pass through, and the 
latter extend in unbroken lines from stem to stern, 
the ends of the T-bars being jointed with a U-irOll 
splice, riveted to head and web of the bar as shown 
in the detai l drawing, while the bulb angles are placed 
back to back, at the joints, and ri veted. The£e longi
tudinal members being continuous and well riveted 
to the plating, it  will be seen that they not merely 
keep the plating to shape, but also take a large share 
of thp. longitudinal stresses. Calculation of the weight" 
oj' a given area of framing i n  "Constitution" and " I n ·  
dependence" shows that there is  n o t  much weight 
saved in the framing alone, but it must be re
membered that, weigh t  for weight, it i s  a much 
stronger construction. The saving is in the weight of 
the plating, which Mr. Herreshoff has l ightened out 
to the extent, itS we have seen. of eight tons, as com· 
pared with · "Independence." Amidships, there are 
seven strakes of plating. Commencing at the sheer 
strake, the thicknesses are 6-32, 6-32, 6-32, 7-32, 7-3 2, 
7·32, and 8-32 inch. The first four strakes, to the top 
of the garboard strake, have flush seams ; below this 
the;y are lap-jointed. The sheer strake extends above 
the deck line and is riveted to a 2 x 2 bulbed angle, 
whose head forms the rail  of the boat. 

THE FIN AND LEAD B ULll.-From station 28 to sta
tion 50 the belt· frames are carried down into the fin 
and riveted to the keel-plate, which is a Tobin 
bronze casting, 1j� inch thick by 18 inches wide, 
with 4-i nch side flanges. and tran sverse flanges at 
every frame station.  At the three frame stations in 
the fin, ir..t.erm ediate hetween each belt-frame floor
plat.e, is  an angle-i ron frame.  'Of these. the center 
frame is a 1 '71 x l ';', plain angle, an d the other two are 
I x 3 bulb angles. Here again Herreshoff has made 
a considerable saving of wei ght ; for instead of run
ning the floor plates down to the keel, the frames are 

tied together merely by a 1 2-inch keel plate, and a 
1 2,inch floor-plate, with a 1 'n -inch square tie-rod mid· 
way between them. These floor-plates commence at 
station 1 1  and extend aft to station 63.  The framed 
structure of the fin terminates, , as we have seen, in a 
half inch bronze keel plate, and below this plate the 
95-ton belt of lead is hung in the following manner : 
First, the lowest strake of the bronze plating i s  ex
tended down to overlap the lead by 20 inches, the lat
ter being rabbeted out to receive it. Through these 
plates 824 bronze tap-screws, % x 6 inches, are screwed 
into the lead, 412  on each side. The keel is further 
su pported by thirty·seven 1 x 1 0  inch vertical lag
screws, which are screwed through the keel plate into 
the lead. If  anyone cares to figure out the total sec· 
tion of the bronze bolts thus employed, he will find 
that there is an ample amount of holding strength , 
even should , the "Constitution" experience a knock .. 
down in a short, jumpy sea, when the dynamic bending 
moment at the junction of the keel and lead might 
easily rise to a total of 400 or 500 foot-tons. 

THE MAHT-STEP.-To provide the requisite strength at 
the mast-step ( which, by the way, i s  placed 20 inches 
further aft than "Columbia's" mast ) an extra belt· 
frame is introduced, there being a belt-frame at sta· 
tions, 28 ,  30 and 32 .  The web of the frames is also 
increased to 7-40 of an inch. The step is  formed by a 
combination of these frames with a deep keelson of 
7·16 inch steel worked intercostally between the 
frames, from station 24  to station 36, the keel plate 
being increased to % of an inch in thickness beneath 
the mast and for the full length of the mast-step. 
The keelson increases in depth from frame 24 to frame 
28, where it reaches'  a maximum of 4 feet 6 inches, 
which depth it  holds from frame 28 to frame 32. From 
frame 32 it decreases in depth until it  terminates at 
frame 3 6 .  The floor'plate portions of the frames 2 8 ,  
3 0  and 3 2  carry the same depth as the keel plate. A 
r;.;, inch, double, cover-plate closes in the mast-step, 
and below the cover-plate extends a deep, hollow, cone 
of % -inch plating which is  riveted to the cover plate 
and the keelson. The upper" flange of the cone con
sists of two 1 % -inch angles, the outside diameter of 
the ring, formed by these flanges, being just 24  inches. 
The bottom of the steel mast will have riveted around 
i t  a 1% .inch angle-iron, with an outside diameter of 
24 inches, and when the mast is in place it will be 
bolted down upon the cone by bolts which will pass 
through the ring on the mast and be made fast by nuts 
below the cone-ring. I t  is 6 feet 10 inches from the 
top of the step to the deck, and on each side of the 
mast-ring at the deck, intercostal plates are worked 
in between the belt-frames. The mast framing at 
the deck is stiffened against fore-and-aft racking 
strains by a trussing of hollow steel tubing, which 
extends in a fore-and-aft plane from the deck beams 
to the cover plate of the keelson. Three-inch tubular 
bilge struts extend from all the belt frames at the 
bilge to the same frames at the deck ; but in the wake 
of the mast these struts are moved in to further assist 
in bracing the mast-ring and mast-step construction. 
The whole design is entirely novel, and shows the 
characteristic resourcefulness of the Bristol designer. 
It  is extremely stiff and strong and gives evidence that 
Herreshoff has learned the lesson of the buckled mast
steps with which he was troubled in previous de
fenders. In one of these, a step which had a calculated 
resi stance to crushing of 250 tons showed Signs of 
buckling when the yacht was being sailed hard in the 
scend of a heavy sea. The deck is carried by the belt 
frames and by longitudinal lines of 1 %  bulb angles, 
which latter extend in unbroken lines from stem to 
stern, passing through apertures cut for them in the 
belt-frames. Galvani zed steel deck plating is used, 
and to protect it  from the weather it is covered with 
a preparation of cork tiling which is impervious to 
water and at the same time adds but very slightly to 
the weight of the deck. 

SAIL PLAx .-From what bas been said of the lower
ing of weights in "Constitution" and the increased 
power of her form, it is evident that she can swing aloft 
a spread of sai l which will rival that of "Ind'epend· 
ence" in area. Compared with "Columbia,'" the boom 
will be lengthened to 110 feet, about 4 feet will be 
added to the hoist, the fore triangle will be lengthened, 
as will the topmast and gaff, with the result that a 
total of 14 ,400 square feet of sail will be carried-an 
area which may be subsequently decreased or added 
to according to the ability of the boat as shown in her 
tuning up.  All things considered , 'Ve look for "Con
stitution" to beat "Columbia" over a thirty-knot 
course by not less than ten minutes in light airs and 
five minutes in a breeze. This would mean an advan
tage of respectively ei ghteen minutes and eleven min· 
utes over "Shamrock I." under the form which the 
latter yacht showed over here. Will "Shamrock IL" 
di splay an equal superiority over "Shamrock I ." ? 

It is gratifying to know that the new cup·defender 
will be under the management of William Butler Dun
can, Jr. , whose very able handling of "Defender" in the 
tuning-up trials of "Columbia" added greatly to the In· 
terest of the trial races of the season of 1899 .  
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HOW TO MAKE AN IRON ROSE. 
BY PARKER SIMONSON. 

An iron rose is a very beautiful specimen of iron 
work which appears to be very difficult to make. It 
is, on the contrary, very simple and easy. It can be 
made by any boy who possesses a few common tools. 
Tlie materials, costing only a few cents, can be bought 
in any city or village, or may even be found at 
home. 

From a square foot of common sheet or  stove
pipe iron, about No. 26, cut out one circular disk 
three and a quarter inches in diameter, three of 
three inches, one two and three-quarters of an inch, 
and one two inches. In the center of these draw a 
five-eighths-inch circle with a compass, and then cut 
the two-inch disk into three equal sections and the 
rest into five sections, remembering to cut down to 
the line made to the five-eighths-inch circle only ( Figs. 
1 and 2 ) . Take the shears and cut the two-inch disks 
( Fig. 1 )  and the remaining disks ( Fig. 2) . Now 
punch a hole in the center of each to fit the neck, A 
( Fig. 1) . With a ball-headed . hammer strike the 
petals of the disks, having previously placed them 
on a piece of lead, until they are convex, and approach 
the center so that each will be convex. Take a cold 
chisel and draw its temper down to a dark blue, and 
then place it in a vise and round off the cutting edga 
with a file. Take one of the series of convex petals 
in the left hand and place about one-eighth of an inch 
of the outer edge on the rounded edge of the cold 
chisel and strike it with a hammer so as to 
spread the edge. Do this on the outer edges of 
all but the two· inch and one of the three-inch 
series of petals. The petals of the rose can now be 
laid aside until the rose-stem and leaves are made. 
A piece of three-eighths of an inch i ron rod five inches 
long, also tliree pieces of one-quarter-inch iron rod 
five inches long are required. To form the leaves 
and rose-stem a forge will be necessary, but if the 
reader has not one he can doubtless get a neigh
boring blacksmith to allow him to work at his forge 
and anvil. To make the leaves, take the three pieces 
of quarter-inch iron rod and spread one end of each 
of  the three pieces until it is  about two inches long 
and one and a half inches wide ; then draw the stems 
out to about an eighth of an inch in diameter and 
weld two of the stems together ( see Fig. 3,  H ) . To 
make the rose-stem, take the three-eighths iron rod 
and draw it out in the shape of BL ( Fig. 3) , allowing 
the part, B, to be about one-half of an inch long, and 
the part, A, to be three-eighths of an inch long. The 
part, A, should be filed down. until it i s  about one
eighth of an inch in diameter. Take the remaining 
quarter-inch-stem and leaf, C, and weld it on to the 
rose-stem, AL, and then weld the part, H ( Fig. 3) , 

on to AL, but about two inches from the end of the 
stem, L. It would be best to. use a little borax in 
welding the stems together, because they are very 
easy to burn ; but i f  borax is used, it will enable the 
iron to join together readily at a lower temperature. To 
do the welding proceed as follows : When the iron rods 
are a bright red, rub them with some borax, which 
melts and adheres 
to the iron rods. 
Then put them back 
in the fire and pro
ceed in the ordinary 
manner, o n l y  r e 
membering that they 
h a v e  only to ap
proach a white heat, 
when they will weld 
together. F i l e  t h e  
stems and leaves up 
smooth and then cut 
the �rregular leaves 
up as shown at D 
( Fig. 3) . When this 
has been done, put 
one-half of one of the 
leaves in a vise, and 

. by striking it with a 
h a m m e r  t u r n  t h e  
other half over, so 
t h a t  o n  l o o k i n g  
lengthwise along the 
leaf it will look like 
a V. Then lay the 
edge of the leaf on 
the anvil and strike 
it with a hammer so 
that it will spread 
the leaf and make 
the ridge of the leaf 
curved. Put a few 
creases on each side 
of the leaves ( see 
Fig 3 ,  E) and after
this is done attach 
petals to the stem, 
A ( Fig. 3 ) .  To do 
this put the un-

J , itutifi, �tUtri ,au. 
spread three-inch petal on the stem, A, first, then the 
spread three-and-a-quarter-inch, then the two three
inch ones, then the two-and-three-quarter-inch, and 
lastly the two-inch. The petals should be forced down 
into place and. then the stem, A ( Fig. 3 ) ,  should be 
struck with a hammer and fiattened out so as to bind 
all the petals firmly together_ With a pair of pincers 

A HOME-MADE IRON ROSE. 

BLAN K FROM WHICH THE IRON ROSE IS FORMED. 

bend and twist the two-inch petals so that they will  
form the little bud that i s  in the interior of the rose. 
The other leaves should be bent around this to suit 
the arti stic taste of the maker. Tile lower three-inch 
disk should have its petals bent down as though droop
ing. The rose and leaves can now be bent so that it 
can be set down on a table and look artistic, and i f  it 
is desired to protect it from rusting it can be coated 
over with the following mixture, which is a dull black 
-drop black and turpentine ; use it  thin. 

I f  the reader does not know anything about forge 
work, he can make the rose anyway, but he will have 
to omit the iron leaves, C. D, E, and substitute in 

It. DISAPPEARING VILLAGE IN ENGLAlID. 
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their place some imitation leaves. He can make the 
petals of the rose as here described_ For the stem, 
AL ( Fig. 3 ) ,  take a piece of three-eighths iron rod 
about siX! or seven inches long, and file it up into the 
shape shown in the engraving, and then put the leaves 
on as described above. Bend the stem into any desired 
shape, and then wind around it the stems of the imita
tion leaves and black it, and it will look very neat and 
attractive. 

• • • • •  

A DISAPPEARING TOWN. 

Northwich, the center of the salt industry of Great 
Britain, is one of the queerest towns in the coun
try. The whole underlying country is simply one mass 
of salt. When descending a shaft, one passes through 
successive thiclr strata of the mineral. The mining 
of the salt constitutes the staple industry of the dis
trict, and from Northwich alone 1,200,000 tons of salt 
are shipped annually. The product is obtained by two 
methods-quarrying and brine-pumping. In the for
mer case, which is the method generally adopted, a 
shaft is sunk about 300 feet, and the salt DOck blasted 
and excavated in the usual manner. The brine-pump
ing, although it is still continued upon a large scale, 
is gradually falling into disuse. When the industry 
was started it was considered that only one stratum 
of salt existed, and that was only a few feet below the 
surface. Fresh water found its way to this extellsive 
salt deposit, with the result that the salt dissolved like 
snow. A huge subterranean lake of water, charged 
with 26 per cent of salt, was thus formed. Pumping 
engines were th�m installed to convey this brine to 
the surface to large evaporating pans, in which a heavy 
deposit of salt was left after the water had evaporated. 
The result of this .extensive pumping is  that North
wich now rests, as it were, upon a shell of earth, which 
at times proves insufficient to support the weight of 
the houses, with the inevitable consequence that the 
buildings are constantly sliding and collapsing in 
every direction. Our illustration conveys a very 
graphic idea of the magnitude of these subsidences 
and their effect upon public property. As the result 
of a subsidence, the building shown in our illustration 
fell over upon its back in the course of a single night, 
and it is noteworthy that the house, owing to the care 
observed in its construction, fell over intact, not a crack 
being produced in t�e walls nor even a pane of glass 
being broken. This is by no means a single instance. 
Throughout the town the same effects are to be ob
served upon all sides. There is scarcely a perpen
dicular wall to be seen ; in numerous cases the doors 
and window frames of the houses are awry ; the roads 
are extremely uneven, and are often closed, owing to 
the falling in of portions. Houses are being con
tinually condemned as unsafe for human habitation 
and demolished. The depreciation of public property 
is enormous. No matter how substantially a house 
may be built, or how great the care observed to obviate 
subsidence, the building is bound to sink sooner or 
later. In one instance, a house that cost $30,000 to 
erect was shortly afterward sold for $7,500, it had 
been so injured by subsiding. In some cases the sink-

ing is very gradual, 
while in others it is 
unexpected and in
stantaneous. One of 
t h e  principal t h o r 
oughfares took forty 
years to sink fifteen 
feet, while another 
grew a p p r e c i a b l y  
wider every day. Ex
a m i n a t i o n  proved 
that one side of the 
street was slipping 
completely away. In 
t h i s  i n s t a n c e  t h e  
foundations o f  t h e  
h o u s e s  were three 
feet distant from the 
buildings which they 
originally supported. 
The shop of a dry 
goods merchant sank 
one-fifth of its height 
in ten years, and in 
the subsequent seven 
years subsided an
other fifth. Several 
houses may be seen, 
the windows of the 
g r o u n d  f l o o r  o f.  
which are level with 
the roadway. It is 
n o  uncommon c i  r 
c u m s t a n c e  f o r · a 
building to be con
structed and have to 
be abandoned short
ly after its comple
tion. 

T h e  inhabitants, 
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however, endeavor to mitigate the danger of their 
building::;' collapsing by constructing them upon the 
frame principle, with massive timber beams securely 
bol ted together. By this means if a subsidence occurs 
the house does not necessarily collapse, but heels over 
in toto. I n  this instance the house i s  raised to its 
normal position once more by means of jacks, the 
cavity filled in, and the build-
ing once more rests upon a firm 
foundation. Should another sub
sidence occur, the process of lift
ing is repeated.  In the case of 
the subject of our illustration, 
ho:wever, the original house was 
so damaged that it had to be 
demolished and the ground pre
pared for the building depicted 
in our illustration_ But it had 
not been built twelve months be
fore another subsidence oc
curred, throwing the building 
into the pOSition shown in the 
photograph. 

Yawning chasms are con
stantly appearing in the streets, 
and in some instances the cavi
ties are so extensive as to neces
sitate the

' 
closing of the thor

oughfare. 
The area in which these sub

sidences occur covers about two 
square miles. A few years ago 
the matter was brought before 
the attention of the Briti sh Par-
liament, and the result of their 
investigations showed that dam
age had been inflicted upon 8 9 2  

buildings, o f  which total 6 3 6  

comprised houses a n d  cottages. 
Some idea of the extent of the 
excavati ons in thi s area may be 
gathered from the fact that as 
a ton ' of salt represents one 
cubic yard, and 1 , 200,000 tons of 
salt are produced every year, 
therefore 1, 200,000 cubic yards 
of solid material underlying the 
town i s  removed annually. 

The water from the river also 
gravitates toward these sub
sidences, causing huge inland 
lakes, which aggravate the dan
ger. One of these lakes, locally 
called "flashes," covers no less 
than 100 acres and varies from 
40 to 5 0  feet in depth. 

Notwithstanding the frequency 
of these subsi dences and that 
they are often unexpected,  
strange to say not a single life 
has been lost. Havoc has been 
wrought among cattle, however, 
several animals having been 
completely engulfed.  The tail 
shafts of the pumping sta-
tions are also another 
source of danger, since 
they are gradually thrown 
out of plumb, the list con
tinuing until the stack 
heels over, burying and 
destroying everything in 
its path. 

A few years ago a com
pensation board was found
ed .. This corporation levies 
a tax of six cents upon 
every ton of brine that is 
pumped to the surface, the 
revenue derived from this 
source being devoted to 
compensating those unfor
tunates whose property has 
b e e  n damaged by sub
sidence. 

••• 
In . an article by M. G. L. 

Bourgerel, in the Moniteur 
Scientifique, the author 
states that by using an 
acetylene blowpipe, and a 
suitable supply of oxygen, ' 
temperatures approaching 
those of the electric arc 
can be readily obtained. It  seems, however, that un
diluted oxygen must not be used, or there will be a 
deposit of carbon and other troubles. By experiment 
the nr""ortion of oxygen and air can readily be found,  
, , ' er these conditions the acetylene burns with 
a . . ' '1 luminous, but intensely hot, fiame, which, 
b;' ing the relative proportions of oxygen and 
at made either oxidizing or quite neutraL 

',ieutifi, �meti,allc 
A CLIFF-DWELLING PARK IN COLORADO. 

BY COSMOS MINDELEFF. 
Action by Congress in the closing days of the ses

sion which ended March 4 last renders certain the 
preservation of the most interesting cliff ruins in this 
country, and their protection from further spoliation. 
The region known as the Mesa Verde, in Colorado, in 

VIEW DOWN CLIFF CANON. 

RUIB IN CLIFF WON FROlll SOUTH END. 

RUIN IN CLI]!,]!, CAioN nOll NORTH END. 

wh ich there are hundreds of ruins, is to be set aside 
as a public park, and steps are to be taken to put a 
stop to the commercial exploitation of the works of 
the ancient cliff dwellers. 

Di scovered some twenty-five years ago, the ruins on 
the Mesa Verde and in the Mancos Caiion, which cuts 
through the heart of the elevated tableland,  rested for 
a. long time undisturbed and even unvisited, owing 

to the inaccessibility of the place. Within the past 
ten years, however, ranch men living in the vicinity 
found that specimens from the ruins had a com
mercial value, and active work began on the stripping 
of the remains of everything which could be carried 
off. Under the Act of Congress this destruction will 
soon cease. The Mesa Verde is an elevated tableland 

of  the type which character
izes southwestern Colorado and 
northern New Mexico and Ari
zona. It  is irregular in form, 
comprising about seven hundred 
square miles, approximately flat 
on top, but cut into innumer, 
able caiions and gorges by the 
Mancos River and its tribu
taries. The great development 
of the art of building among 
the ancient cliff dwellers was 
due in a large measure to the 
peculiar geological features of 
the country, nowhere better il
lustrated than in the Mesa 
Verde. 

The Mancos Caiion is  about 
thirty miles long and from 
1,000 to 2,000 feet in depth, the 
narrow, irregular river bottom 
being bounded by long, steep 
slopes of debris, which merge 
into a succession of steeps and 
slopes, culminating above in a 
series of lofty cliffs. Traces of 
the old cliff dwellers are to be 
found throughout the region, 
along the bottoms, in the cli ffs, 
and on the high tablelands. 
Taken altogether, there i s  no 
region which surpasses the Mesa 
Verde country in its archreologi
cal interest, or which is better 
worth preservation, although it 
should be noted that the Indians 
have a tradition of another and 
better region to the south. 

Practically all the more im
portant types of ancient dwell
ings are represented in the re
mains found in the Mesa Verde 
region, and, in addition, there 
are others which reach a de
velopment there not attained 
elsewhere. Even the large val
ley settlements, comprising sev
eral hundred rooms, and located 
without reference to defense, 
the highest type of the ancient 
builders' architecture, are found 
here and there in favorable sites 
on the canyon bottom. 

These valley settlements merge 
almost insensibly into the cliff 
d wellings proper through an · 
other type which might be 

termed cliff villages, a type 
which appears to have 
reached its highest devel
opment in the Mesa Verde 
region. One of the most 

'
imposing of these cliff vil
lages, di scovered in com
paratively recent times, is 
a ruin which has been 
called the " Cliff Palace," 
found in the upper part 
of Cliff Caiion, one of 
the principal gorges which 
join the Mancos Caiion 
from the north. The ruin 
is  425 feet long and oc
cupies a cove in the cliff 
about 80 feet high and 
about the same in depth. 
Some of the rooms were 
circular, some oval in 
shape, but most of them 
were rectangular, and in 
places the structure was at 
least three stories high. 
Access to the settlement 
could be had only from 
above, by the aid of a 
series ' of steps cut into 
the face of the cliff. Eight 

miles above the mouth of the Mancos there are the 
ruins of another large cliff village. In this case the 
houses occupied two narrow ledges in the cliffs, one 
about thi rty feet above the other, and at least 800 feet 
above the caiion bottom. 

The cliff villages alWaYS contained one or more cir
cular rooms, the use of which was doubtless religious, 
tor similar structures are tound in the valley ruins 
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and in some of the inhabited pueblos, where they are 
known as estufas. In them are performed many of 
the most sacred ceremonies of the tribe. Besides the 
cliff villages, however, there are hundreds of cliff 
dwellings in the Mancos Canon and its branches, 
ranging in size from single rooms up to groups of 
considerable importance, in which no circular rooms 
are found. Many of them are on sites so inaccessible 
that it  seems incredible that human beings should 
select such places for homes. 

A type closely related to the cliff dwelling proper is 
the cave dwelling, fine examples of which are found 
in the Mancos Canon and in other parts of the 
region. These curious habitations are hollowed out 
of the cliffs by digging a way the soft shaly rock and 
then walling up the fronts. I n  one place in the Man
cos Canon a picturesque outstanding promontory is  
literally honeycombed with these dwellings, which 
give one the impression that they were constructed 
by a race of pygmies, for neither the outer apertures 
nor the openings between the rooms are large enough 
to permit a person of ordinary stature to pass through . 

On the brink of the cliff above these cave dwellings 
is the ruin of a ci r.cular tower. These towers are 
found throughout the Mesa Verde country ; in fact, 
there is hardly a half mile without the remains of one 
or more of them . Nowhere else do they attain the 
same development. I n  size they range from ten feet 
in diameter up to forty or more, with waIJs one to 
two feet in thickness still standing, in some cases to 
a height of over fifteen feet. They are invariably 
connected with other structures, usually groups of 
rectangular rooms, and in the finest examples the 
circular walls are double and even 'triple,  the spaces 
between them being divided into apartments by parti
l i on walls of lighter construction. The masonry is 
Jf the highest type, the stones being dressed on the 
outside of the curve by pecking with a stone imple
ment, and laid neatly in mud mortar. 

It has been suggested that the circular towers were 
in some way connected with the peculiar rites of ser· 
pent worship, and perhaps were the repositories for 
the snakes used in the sacred ceremonies. In the 
Moki villages, to the south, where the snake dance 
is a biennial rite, all that part of the ceremony which 
precedes the public exhibition takes place in the 
eE'tufas, and if the same rites prevailed in the Verde 
country, as  seems likely, it  is probable that they 
were performed in the circular towers. 

Throughout the whole of the Verde region, i n  fa
vorable localities, there are dozens of pictographs, 
both pecked into the rock and painted upon it. That 
many of these were executed by the people who built 
and lived in the houses now in ruins there can be no 
doubt. The figures are engraved or cut into the face 
of the rock, which has been chipped out to a depth 
of a quarter of an inch or more. One of the most 
striking groups is about six feet long, and consists 
of a procession of men, birds, and beasts, a general 
movement to the right being shown. The figures ap
pear to be tied together in a continuous line, with 
smaller figures, perhaps representing dogs, above and 
below, while a number of men are stationed on either 
side as if to keep the procession i n  order. Doubtless 
the artist of long ago, who must have devoted months 
to his work, sought to represent some event of the 
highest importance to his tribe, perhaps a migration 
or a victory over some other people. 

The illustrations are from photographs by Mr. F. 
H. Chapin, of the Hartford Archreological Society. 

.. . . , . 

THE BEAN WEEVILS,  
BY S. FRANK AARON.  

There are few insects that when infesting materials 
u seful to man cannot be easily detected at all times. 
Only the wood borers, and certain weevils in grain, 
etc., are hidden during the larval stage, and the pea 
and bean weevils are particularly unobservable. The 
pea weevil attacks its chosen food only in the green , 
rarely, if ever, breeding in dried peas. The bean 
weevilr, breed fer generation after generation in dried 
beans, so riddling them in time that they become a 
mass of holes, perhaps, indeed, more holes than beans. 
A recent and considerable infestation of d ried beans 
may be detected by the somewhat dirty appearance, 
caused by the beetles and young larvre cutting into th8 
beans. When attacking green beans, there is not, ex· 
cept under' almost microscopic examination, any evi
dence of the work. There are only small cuts i n  .the 
pod where the eggs are deposited and minute holes 
where the just hatched larvre have bored through into 
the beans. So it often happens that the little weevils 
within are cooked or canned along with the beans and 
eaten all un suspectedly. But need 'we really care, i f  
such is the case ? T h e  little larva or pupa, full o f  
nothing but bean food, is  so much bean itself that i t  
is certainly doubtful i f  the epicure could di stingui sh 
between a mess of bean weevil larv,1' and a mess of 
uninfested beans simi larly cooked. 

The bean weevils. common and very destructive in 
the United States, are of two species, belonging to the 

family Bruchidre. They are allied to the snout beetles, 
or true weevils, the Curculios. Bruchus quadrimacula
tus is reddish or mahogany brown with four large 
black spots on the wing covers and other black mark
ings. Bruchus obtectus, called also B. fablE, is slaty 
brown with somewhat obscure darker markings. The 
beetles of both species average about one·eighth of an 
inch in length. The habits of both are similar. The 
female cuts a slit in a green pod or dry bean and 
lays an egg therein, depositing many eggs thus in 
suitable places, but , rarely more than one or two to 
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BRUCH US OBTECTUS. 

1 .  Dorsal View. 2. Lateral View. 

each seed. The larva hatches soon after, and at once 
bores its way into the bean, filling the hole behind it 
rather loosely with its cuttings. Thence its tunnel 
grow� larger and

' 
larger to accommodate its increasing 

bulk and appetite. When full grown, and the better 
to permit the subsequent beetle to force its way out, 
the larva bores to the inner surface of the thin skin 
of the bean, leaving that intact for the protection 
of its transformations. Then it changes into the pupa 
stage and later into the fully developed beetle, which 
on emerging cuts open the thin, semi-transparent skin 
at the end of the burrow and escapes, leaving the 
boring exposed. Beans with holes are a sure indica-

THE WORK OF WEEVILS IN BEANS. 

tion of having been infested by this insect. Some
times in the very large varieties of beans several holes, 
the work of one generation, may be observed. 

Little has been ascertained as to the means of check
ing the ravages of this insect. There is no sure way 
by which they can be prevented from attacking grow
ing beans. Insecticides are here valueless. But when 
the insects are found in dry beans they can be killed 
and general in!estation prevented by fumigation with 
carbon bisulphide in tight bins or barrels, or by sub· 
jecting the beans to a dry heat of about 150 deg. J<'. 
for several hours. Infested beans cannot be success
fully used for planting as they produce sickly plants, 

BRUCHUS QUADRIMACULATUS. 
1.  Larva. 2. Beetle, Dorsal View. 3. Wing Cover. , 

and when a general infestation has taken place the 
beans had better be burned or effectually destroyed, 
thus rendering subsequent crops less in danger of 
attack. 

. ' . .  

O ).e ni nl!.' o f  t h e  Pall-,\ 'll e l'iI' a n  Expo .. Ulon. 

The Pan-American Exposition opened quietly on 
May I ,  without the usual ceremonies, which are re 
served for the formal dedication on May 20.  In a 
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short time the Exposition will be entirely completed , 
and even at the present time the showing is an interest
ing one. In connection with the Exposition, we have 
opened a new office in Buffalo, Room 577, Ellicott 
Square Building, which is in charge of Mr. F. J. Wag
ner, our advertising representative for the Central 
States. All manufacturers and advertisers are re
quested to call upon Mr. Wagner at some time during 
their sojourn in Buffalo. 

- . , . 

O U I'  Speeial Pa n-,\ Illerican Edition. 

There it. no doubt that the Pan-American Exposition 
at BuffElo this summer will attract thousands of trav· 
elers and buyers from Spani sh-America and even from 
such di stant lands as Japan, China and India. 

Recognizing that these travelers could be benefited by 
a species of guide, which would give the various routes 
of travel to and from their homes and Buffalo, we have 
decided to issue a special number of our Export Edi
tion in the early part of June, devoted to the interests 
of this Exposition along the lines already indicated. 

As soon as our intention became known, we found 
that such a special edition would be most acceptable 
throughout the countries reached by our Export Edi
tion. So hearty have the responses been to our tenta, 
t ive efforts that we can confidently assure our adver
tisers tha t the circulation of this special number will 
be at least double the present and already large circu· 
lation of our Export Edition. We believe that adver
tising in this issue will bring most excellent results, 
inasmuch as each copy reaching the hands of influen
tial importers and buyers 'abroad will be kept as a 
ready reference guide to the Buffalo Exposition, and 
will therefore become a directory of American manu
facturers advertised in its columns. 

Our advertising pages have already felt the effects 
of our first essays at securin g  adverti sing on the 
strength of this special edition, and we urge our 
patrons !ind intending advertisers to secure the space 
in this edHion as soon as possible, as, owing to the 
large number of copies to be issued, as well as the 
large amoun t of advertising matter to be handled, we 
expect to be obliged to close our forms at an earlier 
!late thar.. usual. For thi s one issue, we will allow 
advertisers to sign contracts for one insertion at spe· 
cial rat'ls, to be furnished on application, either from 
our agcr..cies or directly from this office. 

We hope that many manufacturers who do not make 
a practice of advertising in regular publications will 
make a tria� of one insertion in this special edition 
as we feel confident that the large circulation which 
will be given to thei r advertisement will be condu 
cive to their using the advertising columns of our 
publication regularly thereafter. 

We should be pleased to enter into correspondence 
on thi s subject with all manufacturers interested, and 
ask their co-operation, with any suggestions which 
they may think advisable for such a special edition. 

.. . . . .. 

The C u rre n t  S U I.plelll ent. 

Among the articles in the current SUPPLEMENT, No, 
1323, which should be of interest are a biography of 
America's Nestor of engineers, Charles H .  Haswell ; 
an article on the "Prospects of Automobiling," by M. 
C.  Krarup, and an account of Suter's airship,  in which 
the inventor nearly 10Et his life. "A Petroleum Tur
bine" is the title of an illustrated article which should 
be of no small value to those interested in the de
velopment of the explosion-engine. In his description 
of the "Great Salt Lake," Prof. Ralph S.  Tarr tells 
much that is  not generally known. Some curious ani
mals provided with queer teeth are described by Mr. 
R. Lydekker in an article on "Living Millstones." 
Inspector Rice P. Steddom has much valuable informa
tion to convey pertaining to the cattle of Porto Rico. 
"Destructive I nsects and Insects as Etiological Fac
tors in Disease'" is the title of a lecture delivered by 
Prof. Henry Skinner, M. D. I llustrations and an ac
count of a process of long-distance radiography are 
also presented in the SUPPLEMENT. Prof. Charles F. 
Holder tells. in an interesting way, something of the 
way in which Californians move large palms. The 
usual consular notes, formulas, etc., will be found in 
their customary places. 

Con tent .. , 
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RECENTLY PATENTED INVENTIONS. 

Bicycle Appli ances. 

PEDAL.-I sAAC A. BRADDOCK, Haddonfield, 
N .  J. The pedal is a combined "rat-trap" 
pedal and ordinary swinging pedal .  The swing
ing· member is to be used when the roadbed 
is uneven, very muddy o r  obstructed by loose 
.,and, and when the bicycle is running on an 
upgrade . The inc reased leverage atIorded by 
the swinging members of the peda ls enables the 
r ider to p ropel his machine eas i l y .  On a good 
roadbed the rat-trap combination is used. 

Mecbanical Devices. 

C O :\I B I N E D  COTTOX-PLANTER A:'oID GUA
X ()-I) l S'l'lU Bt:TE R.-SDn;o� S.  C UDD, Kelton, 
S. C. This combined cotton-planter and guano
distributer is a very simple and prac tical 
seed-planter. A lthough specially designed for 
pl anting cotton-seed the machine can also be 
used for other kinds of seed: The fertil izer
dist ributer is completely under the control of 
tbe operator, so that the guano can be con
trolled and cut 011' at w i l l .  

PHOC E S S  O F S E PARATI:'oIG GARLIC 
FRO:\1 WH EAT.-JACOB K .  SCHEIRER, North
ampton, Pa. When wheat is harvested, the 
garlic growing among it  is sti l l  green and 
the Seeds are pulpy and juicy. Both garlic 
and wheat are threshed together before the 
gar l i c  seeds have become entirely dry. The 
garlic juice forms a glutinous glaze on the 
wheat and communieates a garlic  odor to the 
grain. :\loreover, many unbroken ga r l ic seeds 
of the same size and weight as the wheat 
kernels are de live red to the m i l ler, for the 
reason that they cannot be removed by an 
ai r-blast. 'rhe present inventions etIects the 
complete removal of the garlic seeds, whereupon 
the grain cuticle is removed. so that flour 
obtained by grinding the wheat has no trace 
of garl ic. 

MEC H A N I CAL TOY.-JOII:'< W. :\IACKIN and 
J U L I U S  Z W E IGART, Chicago, I l l .  The mechan
ical toy represents a monkey walking on the 
top o f  a r o l l ing b a l l .  When the ball ro l l s  
along t h e  monkey appears t o  w a l k  on t o p  of the 
ba I I .  espec ial ly as the several joints of his 
body are loosely connected and hence are free 
to v i b rate with the bal l .  

C L l"I'l' Il - I't; L L E Y .  - C H ARLES NEWSOM , 
Portland. Colo.  On the shaft a sleeve is 
s p l i ned, loosely carrying the p u l ley. C lutch 
members are mounted on the sleeve at each 
side of the pul ley, one of the c l utch members 
having connection with the sleeve to be moved 
therewith. A eonneeting member works be
t ween the other clutch members and the sleeve 
to press the parts and cause both clutch mem
bers to engage the pul ley. 

Vebicles and Their Accessories. 

with the block, an enlargement of some kind 
which, upon engagement with the block, will  
throw open the movable check and permit the 
rope to run otI the block. 

SASH-LOCK. - JOH� H.  GRACEY, Westfield, 
N .  Y_ This improved sash-lock and window
fastener securely fastens the sashes together 
when the window is either closed o r  open for 
ventilation and when the sashes are open to 
prevent either being moved. 

C O :\fPO S I T I O:'oI FOR REMOVING B O I LER
SCALE. - BENJ_UI I N  PENA, Laredo, Texas. 
The boiler-scale compound consists of an ex
tract of the plant Larrea Mcxicana, which ex
tract is added to the water in the boiler. The 
solution prepared and used as directed by the 
inventor is said to prevent reincrustation with
out any etIect whatever on the metal of the 
boiler. 

FI:'oIGER-RING.-JOSEPH L .  HERZOG, Man
hattan, New York city.  'l'his finger-ring is 
constructed so that a stone o r  gem can be 
securely o r  removably held in place. The stone 
is removed inwardly and the fastening o r  hold
ing devices are invisible from the outside of 
the ring, so that in outward appearanee the 
ring does not ditIer from those of ordinary 
construction. 

M EA N S  FOR APPLY l XG SOLDEH TO �nj
TAL L I C  ARTI CLES.-E)l I LE BESSE and Lo r I S  
LUBI:'<, Rue d'Angou il'me 9 3 ,  Paris. F rance. 
The lid o r  bottom of a ean previously suitably 
shaped either with a gl"Oove around its periphery 
or with a flange has a number of sma l l  holes 
punched in its periphery, and upon its Inner 
face is laid a circular or oval ring of soldering 
meta l .  The ring of solder is preferably so 
c rushed o r  comp ressed as to form a groove 
into which the edge of the body of the can 
fits so that a proper position is maintained. 

GA:\IE-TAB LK-SYLn; s nm  B .  COM STOCK, 
La Colorado, Mexico. TI.e table is provided 
with a pit o r  pits into which dice may be 
passed while playing a game, so as to be in 
plain view of the person acting as counter for 
the game. The table has a rim to prevent the 
dice from rolling otI, the rim being removable 
to permit the cleaning and repai r ing of the 
table. 

FOLDING CATA�'ALQ U E .  - ADOLPH :\1. 
S)!ITZ, West Depere, Wis. This collapsible 
l'a1 afalque comprises two lnain parts 01' frames 
and a series of conne(,ting frames which are 
hinged to and adapted to fold into the spaces 
i n  the main frames, so that the entire deviee 
can be readily stored a way in a sma l l  spaee. 

Q U I LT I N G  - FRA M E .  -- SIDXg, S .  !t " , ; ,;>; !.!., 
1'. O.  Box 193, Memphis, Tenn. The end f rames 
of this quilting-frame can be folded into a eom
pac t form and can be readily operated to 
secure and tighten the lining and cover of the 
qu ilt .  

H A I R-FAS TI·j N E R .-LoTTIE BAS SI;TT. ( 'edar-
II ? Rs r.j L
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IA�E .-�NRI?UE SA:'<- v i l le, Cal. 'l'he patent descri bes a clamp which C H I S .  :\l adrld, Spalll .  l he lIlventlOn IS a horse- can be attached to the hair when braided and 

l .. s� carriage wh �eh belongs to that clas� in I serve not only to tie the hair tight
.
lY

. 

and pre�Illcll the motor IS mounted o� a fOI:e-carriage. vent its unbraiding. but also to earry a rib
l he 

.
novel featur

.
es of the mve�tlOn a�·e. 

a bon o r  bow, so that the ribbon may be per
runnmg-gear havlllg on each SIde drIvmg I manently attached to the clamp. The neces
ground-wheels mounted to rotate upon axes sity of frequently tying and untying the ribbon 
eapable of swinging ab?ut v�rtical pivots, and is thus avoided. 
motors mounted to swmg WIth the wheels in 

"t. their steering movement and having their drive- C LAS P.-CLARA A .  BARROWS, Bethel, , 

shafts located centrally of the wheels. The clasp is designed to hold the ends of shoe 

Cm! PE X � AT I N G  G E A H I X G.-.JOSEPH F .  ���:��d a;�h
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K U.UIER and J O H :'<  I I .  BLU)I,  Gunderson, Mont. ing member hinged on the body portion and 
The compensating gear is particularly adapted provided with a yielding tongue coacting with 
for wheeled vehicles, the object being to permit the tongue of the body portion. and also hav
the rotation of the two opposite traction wheel s  i n g- a finger designed to engage a part of the 
at different rates of speed while tnrning body to hold the c lamping member in engaged 
corners. O n  adjacent ends of two sections of position. 
a shaft ratchet-wheel s  are mounted. A sleeve 
sU ITounds these ends of the shaft sections, in 
which sleeve the ratchet-wheels are a rranged. 
Double-arm pawls coact with the ratchet
wheels, and are in  turn acted upon by sp rings. 
On the s leeve a driving-wheel is mounted. 

Ballway Contrivances. 

A lTTO:\IATIC MAIL-BAG CATC H ING AN]) 
ImL I V g R I :'oI G  A PPARATUS. - C HAULIE E. 
LOCKl<J . .  1 , 202, 12th  S treet, Louisvi l le,  Ky. �Il'. 
Locke has invented a very simple and ingenious 
apparatus which inc ludes an automatic mail
bag catcher arranged on a postal-car and an
other catcher arranged and suspended outside 
of the track. The invention includes trust
worthy means for suspending and automatically 
releasing and catching mail-bags on cars and 
at stations in  general .  

PLATE F O R  U S E  I N  STEREOT Y P I NG.-
FREDERICK A .  RI:'< OLER, Manhattan, New York 
city. By means of this p late, hal f-tone line
etched engravings o r  duplicate elect rotype 
p lates are securely held in position in the 
matrix while the metal for forming the stereo
type plate is pou red into the mold. 'rhe plates 
are secured i n  their proper position in the 
stereotype plate to form integral parts thereof. 

SH OW-CA S E .-FRANK J .  and JOH:'< A .  BANK, 
Manhattan, New York city. The construction 
of the show-case is such that the side rails of 
the door are concealed by the corner posts o r  
uprights of the body of t h e  case, t h u s  permit
ting the glass in the door to extend to and 
within the inner vertical edges of the corner 
posts. A maximum of display surface is ob
tained. 

BO{-TONNIER E.--THoMAS L. MCCOR)[AC K. 
SPARK-ARRESTE H.-LAUKI N L.  CRU �[P, Danvi l le, Ark. The invention is an artificial 

Westpoint, Miss. Within a casing an inner 
shell or drum is fitted, converging toward its 
npper end and having openings in its lower 
end. Discharge-flues communicate with the 
lower end. Between the drum and casing are 
guides, converging toward the i r  respective out
let openings. A steam-pipe within the d rn m 
and casing is provided with steam-discharge 
openings. A separating wheel is journaled upon 
the steam-pipe between the openings and above 
the Inner shell o r  drum. The wheel discharges 
the sparks o r  cinders outwardly so that they 
w i l l  be thrown out of the current of heat and 
will drop between the casing and the drum. 
The steam ext inguishes the sparks. 

M i scellaneous I nve ntions. 

SNATC H -BLOCK .-GU STA\·E A )( TJ N DSON and 
JESS�; E. KNIGHT. Blue Canon. Was h .  'l'his 
invention is an improvement in snatch-hooks 
which are made to open antomatiea l l y  by fas
tening or forming on the rope which is used 

boutonniere which has a device representing 
a bird movable in and out of the flovler and 
under the control of the person wearing the 
boutonniere. 

SHAFT AND J OURNAL THEREFOR.
FRANK M .  KENNEDY, Clarendon, Ark. Hereto
fore In mounting tubu l a r  shafting much diffi
culty has been experienced in adjusting the 
journals. To overcome this difficulty a conical 
journal and a body portion of a semi-circular 
contour integral therewith have been devised. 

De812'nM. 

R I :'ol G .-CHARLES P. Gm,molITH . Manhattan, 
New York elty. The leading features' of the 
design a re two opposing butIalo heads on the 
upper periphery of the ring. 

NOTF..-Copres of an.v of  these patents will  be 

furlllshed by M u n n  & Co. tor ten cents each. 

Please state the name of the patentee, title of 
the in vention, and date of this paper. 

Hushltss and "trsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wil i  find mquiries for certain classes of articles 

numbered in consecutive order. If you manu

facture these goods write us at once Hnd we will 
send your name and address to the party desiring 

the information. In every case it is neces

sary to give tile n unl ber of tbe i nquiry. 

M U N N  & CO. 

Inquiry No. :iSO.-}l'or manufacturers of pocket 
match safes with a hinge on the side and shut at the 
end. 

I n q u i ry No. i}81.-�'or a lathe havin" a 6-inch 
swing and 12 inches between centers being a. foot power 
lathe, but also do screw cutting. 

Inquh'Y N o .  i}8�.-�'or manufacturers of steam 
toys. 

I n q u l rv No. 683.-For manufacturers of electriC 
cauterizing instrumellts. 

Inq uiry So. i}S4.-�·or manufacturers of a small 
ice plant of about 2 tons capacity. 

I n q uiry No. i}8i}.-�'or the manufacturer of the 
U Kitchen Ice Machine." 

I nquiry N o .  a�ti.- F'or manufacturers of alumi-
Marine Iron Works. Chicago. Cata.logue free. nium numbers and letters. 
I lI q u ! o' Y  No. �;;I .-For compound ell"ines fur I n q u i r y  N o .  aS7 .-For manufacturers of water 

laullcues of about [) and 10 by & or «) and 12 by 10 Inches. motors for pumpin,: pipe organs. 
•• G. S." Metal Polish. Indianapolis. Samples free. I n qu i rv 1\' 0. ;)S8.-For Bod cutters. 
I n q u i ry N o .  a;)�.-li'or plant protectors of water

proof paper, 15 to 1� inches h igh and 15 to 18 inches 
broad, for keeping frost from tomato plauts. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
I n q u i ry No. ;Ja3.-For dynamos for a private 

plant. 
Yankee Notions. Waterbury Button Co . . Waterb'y. Ct. 
J o q uh'y N o .  664.-�'or manufacturers of rubber 

flooring. 
Turbines.-James LetIel & Co. Springfield, Ohio, U.S.A. 
I I l Q u h"y N o .  ri.o'ia.-For parties in Canada to make 

a tl.lree- piece metal novelty. 
Dies & Special Machinery. Amer. Hdw. Mfg. Co., 

Ottawa. Ill . 
I n q u i r)' N o .  a56.-For maIlllfacturers of small 

brass l u billg known us hollow wire. 
Sheet .Metal Stamping : difficult forms a specialty. 

rl'lIe Crosby Company. Hu1Ialo, N. Y. 
I II Q u i r)' No. �:i" .-For manufacturers of model 

engine castings, marine aud stationary. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . . Box 13, MontpeJier. Vt. 
I n Q u h")' !\ o .  �a�.-}4'or manufacturers of steam 

brickyard apparatus. 
OUf number 4 Catalogue oi' Automobile:parts. write us, 

Standard W elding Co., Cleveland Obio. 
I nquh'y No • •  li}9.-For manufacturers of agate 

marules. 
Rigs that RUll. Hydrocarbon system. Write St. 

Louis Motor Carriage Co. , St. Louis, Mo. 
Inquiry N o .  660.-�'or wholesale dealers in har

ness. 
SA \VMlLLS.-Variable friction feed. Seud for Vatu.

IOf;(ue B. Geo. S. Comstock, Mechanicsburg, Pa. 
I n q u i l'Y No • .561 .-For manufacturer� uf noveltIes. 
FOR SALE.-Patented inventlOll , • .  ;Sut  LI ,ek." S, Kora

lewslii, 19 Eagle Block, 20th Street. Pit{ �burg, Pa, 
Inqu iry No. :i6,z.-For the present address of the 

AluminIUm Novelty Mfg. Co. 

I n q u i ry No. M·m.-For special tlles, l% inches long 
by % inch wide by three thirty-seconds incL thick. 

I n q u i r y  No. i}90.-For a water sti l l .  filter. fountaiu 
pen, -i l lvalid's chair, watch, artificial diamonds, etc., for 
the mail order business. 
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purposes. 
I li q u i l'Y No. :i92.-For a manufacturer or dealer in 

square gilt wire such as IS used in ma.king letters and 
pins. 

I n q uiry No. :i93.-For manufacturers of tools for 
repairing pianos, harmoniums and other musical instru· 
ments. 

I n q uiry No. a94.-For machinery for making cloth 
circles such as are used in making cheese. 

I n q u i ry N o .  :i9:i.-For the manufacturer of a re
ceiving box for spice and sugar grinding' mil1. 

I n q uh'Y No. :i96.-}i'or manufacturers of railroad 
and boat spike machines. 

I n q u i r y  N o. �)97 .-For manufacturers of chains 
for t.he transfer of power similar to a bicycle chain with 
a sprocket. 

I n q u h'y No. :i98.-For small dynamos for 10 or 12 
l ights. 

In'l u i r y  N o • •  �99.-For the present address of the 
Linney Air Churn Co. 

Inq u i ry N o .  6110.  - �'or wholesale dealers in laun· 
dry and toilet soaps. 

Inq u i r y  � o .  60 l .-For the present address of the 
metal polish . •  The Y ttllkee Cleaner." 

I n q u iI'Y N o .  ti02o-�'nr a gasoline burner with a 
cap H or 7 incbes in diameter. . 

I n q u i r y  " 0. 6113.-�'or manufacturers of cotton
threading machines. 

I n q u i r y  N o . 604.-For manufacturers of an appar
atus 1"or 1"eeding crude petroleum into furnaces. 

I n q u i r y  N o .  60.') .-}1'or manufacturers of the . . strhi�ht-way " generator for party line telephones, 
I n q uiry N o. 606.�For waste paper receptacles. 

flatted at the side so as to take up less space against 
the wall. 

I n q u i l'Y No. 601.-}l'or dealers in racks or arears, 
either new or secolld-hand ; in New J:!;uglalld preferred. Foundry Macbine. Pattern and Blacksmith shop for 

sale. Address M, Box 772 8CIBNTU'IC AMERICAN. . .  �,�:nUc\:'ry.a�g; ��t�ir;K��d ¥tf�)r.�ni!;��� Gigve 
t�itt��: 

I nqu iry No. a63.- For parties to make lamps in Machine." 
quantities. 

'l'en days' trial given on Daus' 'l'ip Top Duplicator. 
�'elix Daus Duplicator Co., () Hanover St. , N. Y.  city. 

l n q u h'y No. �64.-�'or maIlufacturers of apparatus 
for sleight of hanG tl'icks. 

Kester �Iectric Mf'g Co's, 8elf-t1uxin� SOlder saves 
labor, strong J1on-corrosive joints, without aCid , Chic
a"o, Ill. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring 8ts., N. Y. 

I nq u i r y  No. �66.-�'or l4 inch seamless steel tub
ing, wit h bore of hole � Ulld " iuch. 

For suI :) and introductIOn in Scandinavia, of Ameri
can goods, any snd aU. Apply to O. P. J espersen and 
Sonner, Copenhagen, DenmarK. 

I n quiry � o. �6,..-]:t'or Ferris or pleasure wheels 
about 40 or 50 feet for fair grounds or street fair use. 

FOR SALE cheap, in perfect condition, SCIENTII.<'IC 
AMERICAN aud SUPPLEMENT, 1894 to 1900 inclusive. 
J. Elliott Shaw, 632 Arch Street, Philadelphia. 

Inq u i ry N o. :i68.-For parties to make a barrel 
similar to a common Sllilar barrel , made of clear bass

I n q u iry No. 609.-For II. spring motor machine 
which can be operated by one mun. 

I nq u i ry N o . 61 0.-For manufacturers of wooden 
spigots with locks. 

I n q uiry No. 6II .-For manufacturers of perman
ent magnets. 

I lI q n i l' V  No. 61�.-Formanufacturers of machinery 
to make portrait frames. 

I Jl q ui �'Y No. 6 1 4.��'or an eng-ine with a capacit.y 
for rUl lulllg a small ice macbine of about [, tons daily, 
also witll sufficient power to run a small laundry (wash
ll ig machine). 

I u q u h'y N o. 61li .-For machinery for small laun
dry complete. 

I n q n i l' Y  N o. 616.-For complete machines for 
makIng ice, of about 5 tons daily capacity. 

HINTS TO CORRESPONDENTS. 
wood without knots, and to be gruoved like washtubs. 

Names 'and Address must accompany all letters or 
'J1he celebrated U Hornsby-Akroyd " Patent Safety Oil no attention will be paid thereto. This is for 

iCn�ine is built by the De La Vergne Refrigerating Ma- our information and not for publication. 
chine Company. Foot of East 138th Street, New York. References to former articles or answers should give 

date of paper and page or number of question. 
Inq u i ry No. :i6f).-Ji'or manufacturers of round Inquiries not answered in reasonable time should be 

wuoden boxes with screw tops for mailing purposes. repeated ; corre�pondents will bear in mind that 
The best book for electriCians and beJonnners in elec- ih����
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lricity is " Experimental SCience," by Geo. M. Hopkins. lettt'r or in this department, each must take 
By mail. '4. ' Munn & Co., publishers. 361 Broadway, N. Y . BUY�:: �\

r
S�ing to purchase any article not adver-

I n q uiry No • .(i'70.-For manufacturers of spooling tised in our columns will be furnished with flsbing reels, also parties wbo make spiral gear to flsh- addr('sses of houses manufacturing or carrying ing reel. the same. 
Sheet Metal Novelties, Articles and Stanipings of all Special Written Information on matters of personal 

sizes. Tools and dies manufact�red on contract. Ad- �:A���t
thr�I����::�i���terest cannot be expectcd 

dress E-tandard Stamping Co. Cor. 7th & Hudson Sts., Scientific American Supplements referred to may be 
Buffalo, N. Y. U. S. A. BOO:s

ad
r:��r��d °t�C�'ro!��i; ls�I;;IT�� e:�h

�eCeiI?t at 
I n qu i ry No. li, l .-For manufacturers of X-ray price. 

pl · lIlts for hospital work. Minerals !:IIent for E'xamillation should be distinctly 
WEI,L DRILLERS.-St. Landry Oil and Mineral Co. . marked or labeled. 

Opelousas, La., win receive proposals until May 20, for 
drill ing oil well. Bond required and usual rights re
served. �t. Landry Oil and Mineral Co. 

I li q u i ry No. a'2.-For mallutacturers of aspbalt 
masl ic mixers. 

Government RehcR-J{uns, swords. revolvers, suddles, 
cannons, etc. from G-overment Auction are now being 
sold at ridiculously low pricesa Send for illustrated lists. 
Francis Bannerman. f)7g Broadway, N. Y. 

I n q u iry N o .  ;l.,3 .-For manufacturers of sand 
driers. 

W ASTED.-An experienced speCification writer and 
patent expert havinJl a thorou�h kllowledg-e of the 
patent practice and preferably one competent to handle 
electrical cases. Munn & Cl)., �olicitors, Office of 
Scn�NTl "'IC AM ERICAN, 361 Broadway, New York. 

I n q u i r y  No. �"4.-For a second-hand, one horse 
water motor or gas engine. 

or- Send for new and complet� catalollue of Scient.itlc 
and other Books for sale by Munn &; Co" 361 Broadway, 
New York. �Tee on aDolicattona 

l u q ll i l'Y No. �";;.-F'or a manufactUrer of metal 
novelties to make a small mechanical typewriter era�er 
(automatic) .  

I n q u i r y  N q .  �'76.-For manufacturers of autoa 
matic tire sprinklers. 

I n q u i r y  N o .  �77.-For manufacturers of machin
ery for making wood screws. 

I n q u i ry No. a7S.-For manufacturers of furnaces 
for burl l ing oil. 

I n q u i ry No. !i79.-For manufacturers of !lIlass 
U stars " for holding photographs. 

( 8182 ) J. J. R. asks : 1. About what is  
t h e  proper amperage a n d  vol tage of an open 
are '! A .  The open arc has a drop of about 4" 
volts in it.  Such a lamp, if  rated at  2,000 
candles, has 1 0  amperes flowing through it.  
2 .  How many ("andle power per watt,  and how 
is It  rated ? A. A 2,OOO-candle lamp is one 
which consumeR 4[;0 watts as defined by the 
National E lectric Light Association. This 
gives a l ittle over 4 candles per watt. 3.  At 
what ratio with each other should the two car
bons be con sumed ( di rect-cu rrent arc ) '! A . 
The positive carbon wastes about  t wic e  as fast 
as the negative. 4.  Could you recommend a 
good treatise devoted entirely to the arc l ight 
and the ditIerent systems ; also issues of the 
SCIEX"l'H'IC A �[ERICAN '! A .  C rocker's " E: lectric 
Lighting, " Vol.  I . ; "The Generating Plant," 
price $3. Vol. I I .  is soon to be out. This w i l l  
be a standard work . . SUPPLEMENTS 1047 t o  
10;'2. six numbers. at  t e n  cents each, contain 
a series of articles on -the arc lamp. We al so 
recom mend H t:PPLE)IE�TS 694, 695, and 6\)(1. 
fl .  Could I double the power of  the motor dp· 
s('l"Ibed in iJe{'ember issue by making tl'" ti p ltl 
and armature ring twice as wide and n o t  
change the number of t uor n s  o r  number of wire ': 
A. You may do so. 6. If I increase the num· 
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bel' of coils on an armature and not change 
the other dimensions, is it necessary to have 
an uneven number. A. The number of coils 
may be odd 01' even. 7.  About what is the 
vol tage of the moto r '! A. A current from one 
storage cell will run the motor. This has a 
p ressure of 2 volts. 8. In charging a storage 
battery having on positive and negative plates 
red lead, is i t  necessary to reverse the charging 
current at each charge for the first few 
charges to form the plates ? A. The charg
ing current is reversed to and fro until the 
plate is formed. 

( 8183 ) W. J. L. asks : Will you please 

inform me of a simple motor that w i l l  have 
power to run a baby carriage, to have the com
mutator bars o n  the axle, that the speed can 
be increased o r  decreased, simple as a fan, 
tha t will take as small space as possible, and 
if brass will do as well  as copper for the com
mutator, and if a storage battery will be better 
than any other as to the expense, s trength and 
weight '! A. There is no motor whose arma
ture rotates as slowly as the wheels of  a baby 
carriage ; so if the a rmature of any existing 
motor were attached to the axle of a baby· 
carriage the nurse would need a trolley car to 
enable her to keep up with her charge. You 
w i l l  have to design a special motor for the 
service.  D rass will  not answer as well  as 
copper for commutator bars, since i t  is not as 
tough as copper. You would almost of neces
sity use a storage battery to run the motor, 
since no primary battery w i l l  last as long and 
give so l i t t l e  trouble in maintaining it. 

NEW BOOKS, ETC. 

THE COPPER HANDROOK. By Horace J. 
Stevens. Author's edition. Hough
ton, Mich. 1900.  8vo , paper_ Pp. 
328 .  

This little volume is intended f o r  a work of 
reference o n  the mines of the lake copper dis
trict of Michigan, whose annual profits, when 
active, are greater than those of any other 
mining district i n  the world with the single 
exception of the Witwatersrand i n  South 
Africa. In this region are situated the famous 
Calumet and Hecla mines, together with many 
others of interest. Full particu lars and data 
regarding all these mines will be found in this 
volume, as well as geological and miscel laneous 
notes o n  the subject. 

HIGH-SPEED STEAM EXGINES . By W. Nor
ris and Ben. H. Morgan. 114 Pp. 
115 illustrations. London : P. S. King 
& �on. 

This little volume forms a practical hand
book of modern steam engine practice. Thirty
five modern h igh·speed engines of English and 
American make are i l l ustrated and described, 
and tests are inserted wherever accurate ones 
were obtainable. These descriptions are pre
faced by a helpful chapter on the deve lopment 
and operation of this type of engine ; and the 
book concludes with a description of the De 
Laval and Parsons steam turbines. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL 30, 1 901 ,  

A N D  E A C H B E A R  I N O T H A T  D A T E. 
[Ilee note at end of list about copies of these patents. ]  
Abrading or polishing machine, C. S .  Yar-

npll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,930 
Acid to casks, means for supplying carbolic, 

P. Vollmaull . . . . . . . . . . . . . . . . . . . . . . • • . .  672,993 
Allvertisclllcllt Villar or column, H. Klein-

schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,272 
Air or other gases, ['eceptacle for containing 

liqUid, G .  A. Bobrick . . . . . . . . . . . . . . . . . .  673,073 
Aluminium plates, manufacture of silver-

coated, E. :\Iartill . . . . . . . . . . . . . . . . . . . . .  673, 126 
Aluminiulll , purification of, W. Hoopes . . . . .  678,364 
Apparel pad, L. Bouchat . . . . . . . . . . . . . . . . . .  673,331 
Automatic gate, C .  �I. Stone . . . . . . . . . . . . . .  672,924 
Automobile , B. F. Jackson . . . . . . . . . . . . . . . .  672,941 
Automofiile gearing, I!�. J. Stallings . . . . . . . .  673,226 
Axle, J. McCauley . . . . . . . . . . . . . . . . . . . . . . . .  673,084 
Axle for railway cars, etc. , A. C. Massey . . •  672,949 
Axle lubricator, cal', H. Gallager . . . . . . . . . •  673, 1 66 
Back pedaling brake, W. G. Schaeffer . . . . . .  673,342 
Bag holder, 1<J.  Dinsmore . . . . . . • . . • . . . . . . . .  673, 1 1 7  
Baking powder, A. J. B. Kochs . . • . . • . . . . .  673,057 
Bale tie, :\1. L. Cl'olH�nbel'ger . . • . . . . . . . . . . .  672,077 
Burrd closure, J. V. Walsh . . . . . • . . . . . . . . . .  673,309 
Burrel roller, A. C.  Rowe . . . . . . . . . . . . . . . • . .  673,030 
Bath. See l1'oot bath . 

Rattpr mix(�r, S. H. Coombs . . . . . . . . . . . . . . .  673, 198 
Battery cell bas(', }<�yanson & Shinn . . . . . . . .  673,249 
Battery circuits, hoostpr l't'gulating system 

for storage, A. S. Huhbard . . . . . . . . . . . . 673,266 
Bpllring, roller, J. A. Perkins . . . . . . . . • . . . .  673,220 
Bearing, step, E. F. Edgecombe . . . . . . . • . . .  673, 162 
Bearing, thrust, J. Holt • . . . . . . . . . • • . • . . . .  673,264 
BNtclothcs fastclll'r, G. A. Alleu . . • . . . . . • .  672,881 
lk<l couch, G. K Bed,,11 . . . . . . . . . . . . . • . . . .  U7:I,313 
Bt'd, invalid or surgical, A. Luria . . . . . . . . . .  673,366 
Bt><l spring, adjustable, .J. B. Hucklebury . .  672,904 
Hpphive, B. C. �mith . . . . . . . . . . . . . . . . . . . . . . 673, 1 79 
H ie.rdt' S('ut attachment, F. H. Huber . . . . . .  673,207 
Billiard cue chulkt' l', autumatie, J. E. 8tone-

nla n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H73,094 . Jl(jpr. Ericssoll & And"r.oll . . . . . . . . . . . . . . .  672,894 
� i lldpr, loose shept, J. B. Irving . . . . . . . . . .  G7:�,004 

H i t  attachment, P. Riley . . . . . . . . . . . . . . . . .  672,988 
Boil .. r front, .T. Vanes . . . . . . . . . . . . . . . . . . . .  673, 101 
Boring, reaming and thl'pading machinp, L. 

D. Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67a,015 
Bottle, non-refillable, J. B. Donovan . • . . . . .  ()7:l,a:n 
Bottle stopper, H. S. Brl'wington . . . . . . . . . . 67:1,236 
Bottling apparatus, liquid, C.  B. Vall Horn . 67:�, 1 47 
Box shooks, machine for making, "T. Dupre . ()7:�,040 
Brake, F. J. Lingemann . . .. . . . . . . . . . . . . . . .  67a,209 
Brick and structure built up therefrom, 

J. D. MeGillycuddy . . . . . . . . . . . . . . . . . . . .  6n, 1 2n 

Established Nearly 50 Years. 

A GOO D C I GAR AT ANY P RICE. 
"THE 3 OREAT 8'8." 

PARIS, 1900. TRADE .CmCAGO. 1893. 

�runita 
(BUENO SIZE) 

MARK 

�ruQswic� 
(BONITO S I Z E) 

� \ N ES� 
tOe. 

/)OM ES't\C, 

TRADE 

MARK 

�OSSY 
jii. (BARATO SIZE) 

TRADE 

* 
.ARK 

Guaranteed to give the consumer the most 
value for his money obtainable in Cigars. 

JjruQita Jjruqswic� 
(BONITO SIZ E) 

Sumatra and Havana. 
The Highest Grade of 
Domestic Cigars. 

JjOSSY 
BUENO SIZE (BARATO SIZE) 

All Havana, Strictly 
Spanish Hand-Made. 

A SELECT 
NICKEL CIGAR. 

$ JO.OO for JOO. $7.50 for JOO. 12  for $1 .00. 
$4.50 for JOO. 
25 for $ 1 .25. Box of 12 for $ 1 .50 

Send Your Money by Registered Mall. 

We will not tire you with the usual Parrot chatter that goes with most other 
brands of Cigars regarding their worth ; our goods are on sale at all the leading 
stands, hotels and clubs in the United States. TEST THEM I 

We are responsible for their quality and we must bear the severest criticism of 
the Great American Consumer ; on his j udgment rests the future of our brands. 

�runita 
CaUENO SIZE) 

High Grade " Vuelta " All Havana. Strlotly Spanish Hand Made. 
Long practice and constant observation have enabled us to 

place this bra�d before the public, a perfect product. High 
grade Vuelta Havana, grown on the most favored tracts of the 
renowned VUELTA ABAJO DISTRICT, is used, thus impart-
ing that exquisite flavor peculiar to this tobacco. 

�"UQswic� The " BRUNSWICK BRAND " of Cigars is the most 
extensively used and widely known Brand of Cigars in the 
world. Wherever tested it has been pronounced the supe
rior in make and quality of tobacco. Two International 
Exhibitions have awarded it Diplomas and Medals for 

(BONITO SIZE) 

being first in Purity, Flavor and Perfection of Manufacture. It is sold in 
the leading Cities of the U. S. and largely exported to Foreign Countries. 
Could we offer you greater testimonials to express its worth ?-TEST IT ! 

�OsSY 
(BARATO SIZ':) 

The BOSSY CIGAR is first among the 
five-cent Cigars on the American market. 
It is manufactured with the care of a high 
grade cigar and. has the easy, even-burning 
quality so rarely found in a five-cent cigar. 

Smokers take to the Bossy and refuse to change. 
Dealers who want to meet the expectations of their 

waa 
� 

customers should sell the Bossy. Look for the star on every cigar. 

Each Brand is made in a separate factory, thus avoid ing any possib le mistake in putting together the various tobaccos. 
CONSUMERS, if you are not within immediate reach of our Cigars, we will 

forward you g?ods to .any. part of the w<?rld . We will endeavor to supply your 
regular dealer If you WIll kllldly send us hIS name and address. 

Our Cigars are on sale in the principal cities of the U. S. and foreign countries. 
We are seeking wholesale distributors in districts which are not reached by 

our representatives and invite correspondence. 

Special Terms on Quantities Furnished on Application. 

A. Montanez Company. 
All Havana Cigars Exclusively. 

BRUNITA FACTORY, 
1 49 Duane St. , Cor. West Broadway, 

N. Y. City. 

TELEPHQNE : 25 30 Franklin. 

Jacob Stahl, Jr., & CO. 
BRUNSWICK FACTORY : N. Y. City. 
BOSSY FACTORY : Stahl City, N. Y. 

Address all Correspondence to 
J68th St. and Third Ave., N. Y. City. 

TELEPHONE :  81 Melrose. 

CABLE ADDRESS : " Success " Western Union Code. 
Brick trllci{, B. E. Bechtel . . . . . • . • • . . . • •  � .  G7a,2:�2 
Brush, 11\ G. 1'�al'nham . . . . . • . . • . . . • • • • • • • .  07:3, 1 HI 
Brush head, Jj. IIerrmall . . . . . . . • • . . • . . • • • •  672,902 1 
llncket elevator, C. 'V. Levallpy . . • . . . • • . . .  G7:l,:�20 
Buildings, metal dip for steel framework, 

II. A. Rtr .. ..tl'1' . . . . . . . . . . . . . . . . . . . . . . . .  6n, 1 44 
Burial caskpt, .J . ])t-'vinl' . . . . . . . . . . . . . . . . . .  673,246 
Button piercing machine, automatic, G. I Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,077 
Buttonhole cutter or shears, M. E. Burner " 613,043 

MAY I I , 190 1 .  
Calculator, G .  Roegner . • . . . . . . . . • . . . • . . . • .  673,088 
Calendar, S. S. Leach . . . . . . . . . . . . . . . . . . . . .  673,025 
Camera, panoramic, D. H. Houston . • • • . . . •  673,054 
Car brake hearn, J. Timms . . . . . . . . . . . . . . . .  673,305 
Car hrake, momentum, T. E. McCollum • . . •  672,957 
Car brake system, railway, G. S. Barker • • .  673, 107 
Car conpllng, C. E. Tench . . • • • • • • . . . • • • . . •  672,968 
Car door appliance, express, F. L. Sandoz . •  673,291 
Car, dump, Williamson & Pries • • • • • • . • • • • •  673, 103 
Car fender, S. H. Evans . • • • . • • • • • • • . • • • • •  673,361 
Cal' mover, P. Roisum . • . • • • • • • . • • . • • • • • • •  672, 961 
Car unloading apparatus, W. O. Deqnede • • •  673,360 
Cars, electromechanical emergency brake tor 

tram, E. von Planta . . . . • • • . • • • • • • • • • • •  673,286 
Carbonator, C. B. Van Horn . • • • • • • • • • • • • •  673, 146 
Carbureter, J. Henderson . • • • . • • • • • • • • • • • .  673, 1 23 
Carbureter, A. H. Hopkins . . • . . • • • • . • • . • • .  673,365 
Card shuffiing device, playing, B. F. Bel-

lows . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . 673,154 
Carpet fabric, ingrain, T. F. & A. Naylor • •  673,059 
Carriage and go-cart, convertible baby, A. 

H. Scblueter . . . . . . . . . . . . . . . . . . . . . . . . . .  673,031 
Carrier. See Overhead carrier. I Cartridge pouch, A. P. J. P. Jacobs . . . . . . . 673,269 
Case or cabinet for holding newspapers, 

magazines, etc. , W. B. Holtzclaw . . . . . .  673,265 
Castrating tool, G. W. Wootan • . • . • • • . • . . •  672,997 
Ceilings, fioors, etc. , of iron and concrete, 

construction of, G. A. Wayss . • . . . • . • • .  673,310 
Cellulose, producing cupro-ammoniacal solu-

tions of, R. Langhans . . . . . . . . • . . . . • . . .  672,946 
ChamiJers, water closets, etc. , cover for, 

W. C. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,912 
Cheese maker's milk proving apparatus, 

F. Sette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673 , 1 43 
Cigar bunch machine, H. Jerstrum • • . . • • . .  673, 124 
Cigablp��a�:�� . .  ����i.�� . .  �.
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Cithern, kf'yed, J. Parduba . . . . • . . . . . . . . . • •  

Clock, A. L. Henderson . . . . . . . • . . . . • . . . • . .  

Clock, electric pendulum, F. & O. A. Haeni-

673,252 
67:1,027 
673,053 

chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1\73,020 
Cloth for bias cutting, device for marking, 

J. Conzett . . . . . . . . . . . . . . . . . • . . • . • • . . . .  

Clothes line prop, W. W. Bouldry . . . . . . . .  . 

Clutch, O. J. Brackney . . . . . . . . . . . . . . . . . .  . .  

Coal drill, M. Hardscog : . . . . . . . . . . . . . . . . . .  Coffee, etc. , apparatus for seasoning, T. R. Tlmhy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Coin holding card, J. N. Spies . • • . • • . • • • • • .  
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673,046 
673,2:15 
673,332 
673,205 

673,227 
673,299 
673, 373 
672,976 
673, 018 
672,9 1 1  

Comb heater, R. G . . Ferguson . . • . • • . • • . • • • •  Combination lock, S. Merritt . . • . . • • . • • • • . .  Con��uous burning kiln for bricks, etc., A. 

Convey��S 
c�bi�: '0: 'A�;�b��� ' : : : : : : : : : : : : :  �+�:i�� 8ounr�r �achine, Stevens & Ware • . • • • • • • •  673,093 oup 109 evice, W. D. Sargent • . • • • • . . • • •  673, 178 Cover, cooking utensil, J. TaUaday . • • • •  � • •  673,302 �over, kettle, H. Rosenthal . . . . . . . . . . • . . • •  673,010 Cranes, automatic reverse cut-out for elec. tric traveling and hoisting, Cole & Swartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673 317 CratWh��r bottled . liquids, etc. , shipping, ' 

e & Youngblood . . . . . . . . . . . . . . . . . .  673 346 Cream separator, C. S. Fowler . . . . . . . . . . . . .  673
'
251 CrUCibles, combined shield, shaker and con. ' 

veyer for, W. S. Mather . . . . . . . . . . . . . .  673 212 CrOSSing Signal, double relay, B. N. Parrish . 673:2 1 9  Cultiv:ator share or shovel, A. G. Perry . . . . 673,221 Curt�lO shade raiser, S. G. Haverstick . . . . . 673,260 Cuttmg machine, Edson & Clough . . . . . • . . .  672,893 Cycle, motor, E. N. Dickerson . . . . . . . . . . . . .  673 336 Dental plugger, H. Shoemaker . . . . . . . . • . . .  672:920 Dent
b
ures, support for artificial, V. W. Gil-ert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673 019 Desk, hotel register, D. Moyes . • • . . • . . . . . .  673:026 D�sk, school, J. B. Casebolt . . . . . . • . . . . • • . .  673,335 DIspLay forms, hood or protector for, R. A. 

DlsPla§ j��: 'j,' :r: \viiil��� " " " " " " " "  673, 1 58 
672,995 
673,201 
673,241 
673,079 

Drawing board, R. Engelma�� " " " " " ' " 
Drip pan, O. M. Campbell . . . .  : : : : : : : : : : : :  Dye and making same, disazo, F. Herwig . .  Edge trimming machines, rotary cutter for 

.S. N. Corthell . . . . . . . . . . . . . . . . . . . . . . .  : 673,318 Edgmg machine, B. G. Luther . . • . . . . . . . • .  673,322 Egg c�se �nd tray, combined, W. A. Sheldon 672,966 �lectl'lc CIrcuit controller, H. W. Leonard . .  673,274 �lf'ctr�c elevator, N. O. Lindstrom . . • . . . . . .  673, 169 ElectrIC motor, Merrick & Forrer . . . . . . . . . .  672,950 �lf'ctric motor control, F. W. Garrett . . . . • .  672,936 Electr!c motor controller, E. W. Stull . . . . .  672,992 Electl'lc motor regulation and control, J. 
Elec�r��k:ig��i: 'B��k' :& 'L��� '  : : : : : : : : : : : : : : 
Electrical connector. H. E. Norris . . . . . . . .  . 

673,239 
673,238 
672,959 
673,348 Electrical distribUtion, J. L. Woodbridge . .  

Electrical machinery, regulation of dynamo 
S. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  : 673,345 

Electrolytic current rectifier and condenser, 
C. Pollak . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,913 

Elevator hatch covers, automatic device for 
opera ting, H. B. Murdock . . . . . . . . • . . • .  672,954 

Elevator machinery, G. W. Nistle . • • • • . • • •  672,985 
Elevator safety gate, C. 1;\ Kurtz . . • • • • . • •  673,005 
Engine, A. B. Floyd . . . . . . . . . . . . . . . . . . . . . .  673 , 1 20 
Engine bearing, J. Walrath . . . . . . . . . . . . . . .  673,308 
Engines, cooling means for gas, J. W. Ray ... 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,029 
Engines, igniting and regulating combustion 

for internal combustion, R. Diesel . . . . .  673, 160 
Engines, means for regulating size of com

pression chambers of gas, C. Hautier . .  f}73,259 
Engines, vaporizing device for explosive, H. 

G. Tassell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673 , 1 80 
Envelop, S. Rosenberg . . . . . • . . . . . . . . . . • • . .  673,224 
Envelop-making machine, J. A. Sherman . . .  672,919 
Eraser, blackboard, D. Greenwood . . . . . • . . .  673,254 
Excavator plow, B. R. Snider . . . . • • . . • . . • .  673,036 
Explosion engine and spring motor, com-

bined, H. C. Osborn . . . . . . . . . . . . . . . . . . .  673,284 
Explosive, S. D. SmollanlnolI . . . . . • • . . • . • . .  672,991 
Explosive, accelerating, P. Du Buit . . . • . . . •  673,161 
Explosives, manufacturing, H. W. Wiley . .  673,347 
Explosivps, salt mixture for, J. V. Skoglund 673,328 
Eyeglass mounting, W. G. Beek • . • . . . . . . . .  672,932 
Eyelet, knob, J. Jj\ Powell . . . . . . . • . . . . . . . •  673,369 
Eyelet setting tool, W. E. Bennett . . . . . . . .  672,884 
Fabric. See Woven fabric. 
Fan or pump, centrifugal, S. C. Davidson . .  673,244 
Fan, portable electric, Post & Wrlght .  . . . . 673,139 
Feed apparatus for steam boilers, automatic 

water, O. J. Coughlin . . . . . . . . . . . . . . . . .  673 , 1 1 3  
Fence brace and wire tightener, W. A. 

Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 188 
Fence post joint, metallic, Swank & Dwig-

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,0:17 
Fence, wire, J. W. Hammett . . . . • • . . • • • • • •  672,256 
��ertilizers, making, R. K. Giffen . • . • • • • • • •  673, 167 
File for Interest computers, C. L. Del· 

bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,200 
File, letter, F. A. Edmands . . . . . . . . . . . . . . .  673,24S 
Fire escape, B. B. Briggs . . . . . . . . • . . • • . • • •  672,998 
�'ire escape, Steinfeld & Meyer . . . . • • • • • . . •  673,:\01 
Inre extinguisher, T. �.,. Handly . . . . • • . . . . .  673,204 
Fire hose support, T. Prentice . . . . . . • . . . . . .  673,061 
Fish dressing machine, S. Haigh . . . . . . . . . . 673,255 
�'Iash light, A. R. Welch . . . . . . . . . . . . . . . . .  67:1, 1 84 
Flash light apparatus, H. B .. Shaeffer . . . . . .  672,964 
Flax breaking machine, De Courcy & Craw-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�"'luid meter attachmcnt, W. P. Flint . . . . .  . 

Fluid prf'ssure brake, J. B. O 'Donnell . . • • . .  

Folding box, L. A. Schmidt . . . . . . . . . . • • • . .  

Foot bath, B. A. Stevens . . . . . . . . . . . • • • • . . .  

Fruit gatherer, W. A. Trimble . • . . . • . • • . • •  

Fruit picker, H. ll�. Rug-gles . . . . . . . . . • • • . . .  

Fruit sorting machine, E. N. Maull . . • • • • . .  

Furnace, F. L. :McGahan . . . . . . . . • . . • . • • . . .  

Gamc apparatns, "T. J. Burtls . . • . . • . • • . • .  

Game hoard, -H. M. Conner . .
.
. . . • . . • • . . . . • .  

Game, parlor, C. S. Hill . . . . . . . . . . . • . . • . . .  

Garment, hifurcated, 11�. W. Weston • • • . . • .  

Garment stretchf'r, A. L. Collins . . . • . . . • . .  

Garment supporter, J. Jorgenson . . . . . • . . . .  

Gas, apparatus for extracting tar from coal, 

673, 1 99 
672,935 
67:1, 1 75 
673,064 
673,92:l 
673,3Q6 
673,225 
678, 1 27 
673,008 
672,999 
672,933 
673,080 
673,040 
673, 1 97 
673,023 

F. J. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 1 7 1  
Gas burner, incandescent, C .  W. Taylor . . . .  673,303 
Gas cut-off, automatic, H. Shoemaker . • . . .  672,990 
Gas engine, G. A. Bronder . . . . . . . . • . . • . • • .  673, 1 09 
Gas gennrator, Laraway & Houser . . • • . . . • .  672,947 
Gas holder, F. J. Mayer . . . . . . . . . . . . . . . . . .  67H, 1 70 
Gaslight apparatus, incandescent, Burrows 

& Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,888 
Gate. �ee Automatic gate, metal gate. 
Gatt', Maxwell & Granger' . . • • . . • . . . • . . . • . .  

Gatp, O. 1(. Cleaveland . . . . . . . . . . . • . . • • • • .  

(tearing, L. Anderson . . . . . . . . . . . . . . . . . . . .  . Gin saw side-filer and gager, T. H. Nance • • 

{Continued on IlCI{It 80U 

673,007 
673, 1 34 
673,352 613,283 

© 1901 SCIENTIFIC AMERICAN, INC.
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WO�D orMETAL 
Without Steam Power should Use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood.worlting Machinery, 

J tieutifit jmeritau. 
(Hm:;!:ol a l'tidps. ul>llU l'u tns for (·OllV('�· i t ll!.  11\ 

B. I I U l'l'illg'tnn . . . . . . . . . . . . . . . . . . . . . . .  . 
(aH�8 ht'vpling' m a ('hill t ' ,  C. I I .  Smith . . . . .  . 
(( la�s llolishing Ill,H'h int',  platf ' , \V. II. 

K lingt'1l8Illith . . . . . . . . . . . . . . . . . . . . . . . . .  H72,H07 
Ulusswart', muehillt' fot' llHl killJr hollow, n. c. 

l'yle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,987 
Glovi ' , F. " · lI.  Burnham . . . . . . . . . . . . . . . . . . . .  (;73, 157 
Govt'rnillg deviel', explosive tongiIIt', C .  A.  

� 

301 

I A PLEASURE LAUNCH •. ... 
. 
. .. 

Must 118v

.

e speed, cnmbined with safe 
and reliable power j she must be built 

,. . , . . !!���i!�iio�" g����;�n��:s�U%quTr�� 
ments. In its use you are tranquil in 

� 
- . > �, mind, body aud est.ate, no fixing and 

B-Lathes, etc. 
SENECA FALLS MFa. CO. 
695 Water St., SeOeal Falls, N. Y. 

�Iiller . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  673, 138 

iii�!fiIi;r:";1 �:��::�:���. ;��.gi�iri!;� �:ll:�·nl��h!�?:��. ',v: 'A: 672,915 
. -, .. _.", .. flgunng upon " her going." Minimum welllht maximum 'po\Ver, economy of maintenance. 

I Throttle speed re""ulator. Write for circular " S'

.

" 

�E NG INE.&' FOOT) M A C H I N E.  S H O P  O U T F I T S , 
T OOLS ANO SUPPlIES,';"R'!,' "' ATHEs. SEBASTIAN LATHE (O '�?������� ,S.;r 

Walwortb's 
Solid 
Bit Platt 

' . .-Jr Price List on application to 
W A LWORTH M A N U FACT U R I N G  CO. , 

1 28 TO 1 36 FEDERAL STREET, BOSTON , MASS. 

BA R N E S '  

N EW FRICTI O N  DISK D R I LL 
FOR LIGHT WORK. 

H a l'  TheMe Great AdvantagellU 
The 8yeed can be instantly changed from 0 to 1600 without 
;�°Wri�;, o�i�f�I��are�!f�t)�o�he: :El�IIII��t.c�� �:rre:td��il� within its range�a wonderful economy it! time and gri.at saving in drill breakage. � Send tor catalogue. 

W. F. & .JNO. BARNES CO., 
1999 Ruby Street, Rockford, Ill. 

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

tor the purpose. Indlspensahle to Law
yers, Editors, S�udents, Bankers, Insur· 
ance Companies and business men gen� 
erally. Book marker and paper Clip. 
Does not mutilate the paper. Can be 
*�

e
'1�

e
���

t
�11:li Jgo��!tl��:' i<faiP�n�B 

and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man-
Wi�t��.� Wox

C
&';''ifl!�:::i:ld�'tf�Y: 

FOR LIGHT AND MEDIUM WOR K  
this new 14 inch 

,,--B. P. BARNES 
�)W,'����Rr6� it�eir':c't!.I�rs�neJ'r11?�:'.:'J; 
1/ 16 of an inch np to ;J< of an Inch and is a 
8tro�, well built, durable tool. 

It doesn't cost a whole lot either. De-
tails are yours for the asking. , 
B. F. BARNES COMPANY, Rockford, I i i . 

THE " QUEEN " DRA WINO PENS. 
SCIENTIFICALLY SHARPENED. 

� _ 1111*"' i 
< . - ;8>llmWM· :;= ''''''':+ I 

All Queen Pens are sharpened hy experts who have 
had many yearst experience in making and sharpenin� 
IJrawln"" Pens, Only the finest En"lish Steel Is used in 
the Queen Pens, and they are hand-made and carefully 
tempered hy our Improved process. QUEEN & CO., 
Inc . .  MathematicaI... Engineering and Scientific Instru· 
went Makers, 101u Chestnut St .. Philadelphia. 

T H E  R I V ETT S LOTT E R  -
as an attach- ment to our 8-inch Precision 

Lathe Is exceedingly useful In 
cases ;:y:��!� \� n:sc�::fr a

t
gJl��: 

r�:�5:k�
a
�r��m��:�g��:�� 2 minutes suffices tu put a key

seat in a hole M in. diameter 
fltg �M'!i.

l
°l}ti.:\�

e
������ 

edged to be a most valuable tool, Indis
pensable in all up-to·date shops throughout the country. 
FAN E U I L  WATCH TOOL CO . ,  Brighton , Bosto n ,  Mass. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amatenr's Use.-The utilization of 110 volt 
electric ci:tcuit8 for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de
taUed working drawin�8 on a. large scale, and the fur
naf)e can be mnde by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
��E:"'i�Ati'; it��r'Jt:�AAr�r!a���;, E�;

e
Y��1<

c
6¥f:: 

or by any bookseller or newsdealer 

D r. De i m e l's 
Linen-Mesh Underwear 

absorbs the perspiration q u ickly 
and carries it off instantly. It 
keeps the wearer dry and re
mains dry itself. It is al \V a  ys of 
refreshing comfort to t h e  s k i n, 
even during sultry days of mm
m er, when other garments are 
especially irritating. 

All genuine Dr. 
DEI MEL Under.gar

m e n  t s  bear this 

Trade·mark. If you 
cannot obtain them, 

write to us. 
Booklet and 8amples 

of the cloth tree. 

The Deimel Linen-Mesh System Co. 
491 Broadway, New York. 

SAN FRANCISCO, CAL., III Montgomery St. 
WASHINGTON, 728 Fifteenth St., N. W. 
MONTREAL, CAN. , 2202 St. Catherine St. 
LoNDON, E. C., 1(>-12 Bread St. 

WESTERN GAS E N G I N E  CO. .  - - M ISHAWAKA, I N D .  :\1. Borresell . . . . . . . . . . • . . . . . . . . . . . . . . .  673,013 
Grain drill, D. II. Mason . . . . . . . . . . • . . . . . . .  673,278 
Gl'aphophone, phonograph or talking ma- I ehlIw, \V. T. Ueltz . . . . . . . . . . . • . . . . . . . .  672,979 
Gravitation or gigantic wheel for recreation 

purposes, E. P. L. Hardy . . . . . . . . . . . . .  673,206 
nrillding machine, Bruce & IHppo . . . . . . . . . .  673, 1a2 

�111I11111 GAS and GASOLl NE -
ENG I NES .  

Usin?" Natural Gas, 
( 'oal Gas. Producer 
Gas, and Gasoline di
rect from the tank. 

(�rinding machine, Roby & Bruce . . . . . . . . . . 673,223 
Grinding or polishing ,vhpels, guard or hood 

for determining, S. W. Parr . . . . . . . . . . 67:�,B25 
Hair retaining comb, C. Tissier . . . . . . . . . . .  673,09S 
Hams, implement for washing out intt'rnal 

bruises in, ","-. H. Hunting-toll . . . . . . . . .  673,268 
Harvester binders, binding mechanism and 

shocking attachment for, J. Calder . . . .  673,358 
Hat fastener, J. E. Hallett . . . . . . . . . . . . . . . .  673,136 
Hawking machine, "T. Turner . . . . . . . . . . . . .  673 , 1 82 
Heat controlled actuating device, U. R. 

Shu w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,965 
Heating capacity of comhustihh's, apparatus 

for determining S . ,\V. Parr . . . . . . . . . . .  673,325 
Hides or skin.s, treatmt�nt of, Jones & Clegg . 673,OS2 
Hinge, double-acting spring, Stump & 

Brucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,370 
Hingp friction, C. P. Dyer . . . . . . . . . . . . . . . 673,000 
Hingp' lock D. W. Goodell . . . . . . . . . . . . . . .  673,25:3 
Hoisti'ng apparatus, II. Reemsnyder . . . . . . . 673, 177 
Hoisting Imcket, �1'. J. Pratt . . . . . . . . . . . . . .  673,060 
Horseshoe nail clenching tool, . Dickson & 

Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,159 
Hot water heater, F. P. Hinds . • • . . . • . . . . •  673,081 
Ice hox, B. A. Stevens . . . . . . . . . . . . . . . . . . . .  672,922 
Ingots, apparatus for making bottom ca'st, 

A. J. LURtig . . . . . . . . . • . . . . . . . . . . . . . . . .  6
6
7
7

2
3',

9
0

, 4
2
8
1 Inhaler, W. B. Hidden . . . . . . . . . . . . . . . . . . .  . 

Insect baffler, J. McElligott . . . . . . . • . . . . . . .  672,958 
Insect , trap, C. H. Blanward . . . . . . . . . . . . . .  673, 155 
Intermittent thermotic motor, A. & A. Iske . 673,022 
Invalid' s  walking chair, J. D. Tyler . . . • . . .  673,1()() 
Jar, S. J. Dunkley . . . . . . . . . . . . . . . . . . . . . . . . 67:1,048 
Jewelry hox, S. Mato . . . . . . . . . . . . . . . . . . . . . 673,083 
Kinetoscope, A. E. Smith . . . . . . . . . . . . . . • . .  678,329 
Knitting machine, G. E. Rutledge . .  673,140, 673,141 
Knitting machine, G. Eichenlauh . • • • . . . • • .  673, 163 
Lace fastener, shoe, H. H. Northrop . • • • • • •  672,986 
Ladd('r, extension step, C. Kloepfer . • • • . .  ' . • .  672,945 
Ladder, step, J. J. Bacon . . • . . • . • • • • • • • • • •  673,042 
Ladder, tl'usspd, R. B. Sigafoos . . • . . • • . . . •  673,034 
Lamp attaching or detaching device, elec· 

U73,191 
672,928 
673, 106 
672,926 
(;72,963 
672,925 

tric, D. H. Arthur . . . . . . . . . . . . . . . . . . .  . 

Lamp chimney packing case, E. B Weston . .  
Lamp, electric arc, S. H. Anderson . • . . . . . .  

Lamp, tlash light, H. B. Waite . • • . . . . . . . . .  

Lamp, fiash light, H. B. Shaeffer . . . . . . . . .  . 
Lamp for vehicles, acetylene, R. Turr . . . .  . 

Lamp glowers, anchor for electric, M. W. 
Hanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,939 

Lamp, incandescent elech'ic, J. E. de 
Marcay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,277 

Lamp post, Ellicott & Carroll . . . . . . . . . . . . . 673,()()1 
Lamp, li:'treet, Prendergast & Slinack . . ' . . . .  672,960 
Lampblack, making, G. Wegelin . . . . . . . . . . . 67a, 185 
Last, M. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 1:ll 
Lasting machine, A. F. Preston . . . . . . . . . . . 673,028 
Latch, W. P. Walsh, Jr . . . . . . . . . . . . . . . . . . . 673 , 1 83 , 
Lawn sprinkler, A. Hill . . . . . . . . . . . . . . . . . . .  673,362 
Leather glassing machine, M. N. Howard . . .  672,903 
Lea ther molding machine, fibrous, Foss & 

Litch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,202 
Lister disk attachment, Chritton & Keener .  673,044 
Lock. See Combination lock. 
Locomotive boiler, H. Thuile . . . . . . . . . . . . . .  673 , 1 81 
Logging cart, A. C. Outland . . . . . . . . . . . . . . .  673,324 
Loom warp stop motion apparatus, W. F. 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,338 
Magnet supporting frame, relay, U. G. 

Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Magnetic seperator, R. McKnight . . . . . . . . .  . 

Mall box, H. N. King . . . . . . . . . . . . . . . . . . . .  . 

Mail box, W. A. Barr . . . . . . . . . . . . . . . . . . . . . 

Mail box, collection and delivery, J. P. 

673,289 
673, 172 
672,943 
673� 1 52 

Bro\vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673, 156 
Mail sack closure, J. H. Giltner . . . . . . . . . . .  672,897 
Malt, producing coloring, R. Flessa . . . . . . . .  673,050 
Marker affixing tool, Callison & Bing . . . . . .  673,193 

W RO U 6 HT 

P I P E 
wanted and we will quote prices. It costs you 

nothing and may save you much. We ship 
stock quoted promptly and therefore 

make prices only on exact specifi· 
cations. A.ERMOTOR CO., 

Chleago Height., Ill. 

,��f���l,g�f�I�a:�}&� . 

ette Maker with safety book and ponch 
attachment saves time and tobacco and 

. makes a perfect cigarette. Sent, post
paid, t.o anj[ address on receipt of 20 cents. 

J .  B .  POPENH AGEN, '10 Lytle Street, Chicago, 111. -----
SYNCHRONOGRAPH. -A NEW METH-
od of rapidly transmitting intelligence by the alternate 
ing current. A full descriptton of the tntp-J t::�ullg ap
paratus of Crehore and Squier. 1S Illustrations. SCIEN
TIFIC AMERICAN SUPPLEMENTR 1 1 1 4  and t I l ;} .  
Price 1 0  cents each. For sale by Munn & Co .  an d  all 
newsdealers. Send for new catalogue. 

Marker, cattle, Callison & Bing . . . . . . . . . . . 673,314 _ _  Match making machine, J. A. E. Criswell . .  673,243 K R O M  S K 0 P Matching machine, C. J. L. Meyer . . . . . . . . .  673 128 C I h h Measnring device, liquid, H. W. Wilcox . . .  673' 187 0 or P otograp y Measuring vessel, O. S. Bagne . . . . . . . . . . . . .  
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. Mercerizing machine, F. Shuman . . . . . . . . . .  , I Nature's Reflex! " It se.ems almost a nuracl.e ! "  Metal articles at a single heat, forming, H To tbe tl.lready long list of marvelous devices which J. LanZi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,024 I will come into common every-day use must be added Metal gate, A. F. Bataille . . . . . . . . . . . . . . . . 673, �92 this last and most pleasing gift of science," Micrometer, surface gage, J. "'''-ahlberg . . . .  673, .�07 I Kromskop's Kromograms and Kromskop's Milking apparatus, Siemsgluss and Daseking 673, 296 : Cameras, now ready. ar Sena stamp far booklet. 
Milking machine, Siemsgluss & Daseklng . . .  673,297 IVES K ROMSKOP COMPAN Y .  Incorporated, 
�m��rh:�eC;:;�11� ��ai;�:�e; ·

. �' . .  ':.i���� . : : :  ���:��i 1 3�4 ChestnUt Street, Philadelphia. 
Mixing apparatus, J. B. Cline . . . . . . . . . . . . . 673, 196 
Mixing machine opening mechanism, I. H. 

S U B  PRESS P U N C H E S  AN D D I ES �'isher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,978 • 
Motion, means for converting reciprocating d into rotary, L. Kramer . . . . . . . . . . . . . . .  673,208 :S

e
hY:.���nt; �6�:f;�����:f:i���pe'- 1 �����: ��

m.f���y� .���.���I� . : : : : : : : : : : : : : : :  ���,�g� either slmpie or compound, for work • 
Mowing machine, C. C. Coffin berry . . . . . . . .  673 ;016 : �e..���rlBres
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Needle grinding machine, J. Gregory . . . . . . 673, 1 22 clocks, cyclometers, and other smad I 
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Nutlock , Hanvey & West . . . . . . . . . . . . . . . . . 673,257 !,nd �tands. Send for Descriptive Oi,·c'r. 
Ore concentrating drive mechanism, M. S. PRATT & WHITNEY C O M PANY, . 

Ore ��I;e�i;l;'g 'a:pp���t��: J: ' i(.· CI��k' : :  : : : �n:�g� Hartford , Con n . , U. S. A. ' "  . 

Ore roasting furnace, A.- P. O'Brien . . . . . . . 673, 174 136.138 Liberty Street, New YOrk
9
· 

00 Overhead carrier, S. M. Jenks . . . . . . . . . . . . .  673,27.0 
GRAND PRIX, PARIS, 1 • 

1 to 4{) H. P., aetna!. 
The Springfield 

Gas Engine Co. 21 W .  Washington Sl. 
Sprinlrfield, O. 

GAS ENGINE IGN ITERS 
for Marine. Stationary and 
Automobile engines. Will ���� r���i����

any times 
Write for circulars_ The Carl is le  & Finch Co. , 

233 E. Clifton AYe., Cincinnati, O. 

A GERM-PROOF FILTER 
Most fatal diseases come from drinking" 
impure water. Protect yourself and 
family by using " T H E  JlI0NA RCH" 
an absolutely reliable filter whicb quick· 
�x�

ur
J�� �:t:rta���rt�g

o
a�����f�

g �� 
threaded faucet. �implest in co" �truc
t1on. Easiest to clean. Price $;).00 Express prepaid. When ordering state 
whetber for plain or threaded faucet. 
Descriptive catalogue on applicatIOn. 
Hyge ia Fi lter Co . . 54 F i rst St .. Detroit, M ich . 

For Leather, Paper, Cloth & R.ubber 
Manufactured by 

JOSEPH E. KNOX & CO., LYNN, MASS. 
Ask for Catalogue, A. 

Why n ot fi l l  you r  life with 
s i m p l e ,  healthfu l  p leasure s ? 

A Truscott S i m p
.
l e ,Safe , 

R e l iab le ,  
. .  Boat. . Speedy. 

WH Y TRUSCOT'l' 

BOATS EXCEL .. . .  
T rll�ott Roat. lI '"iI(. Co. 

St� J oMoephf .M h·h. 

�8u USE GR INDSTONES P 
[f so we can SUPPlY you. AlJ Slzes 
ID o n n l e d  and n n lDot1n t ed. always 
kept in stOCk. R�member, we make a 
specialtyof selectin� stones for an spe
CIal purposes. y- Ask for catalo{1ue 

The CLEVELAND STONE CO. 
2d Floor,  W i l sh i re,  Cleveland, O. 

Pan. See Drip pan. 
Paper cutting machine, C. Seybold . . . . . . . .  673,.09.0 " WO LV E R I N E "  MANDERY Paper folding machine, H. F. Bechman . . . . 673, 312 
Paper reel, J. Heald . . . . . . . . . . . . . . . . . . . . . .  673,003 Gas and Gasol ine Engines · Paper slitting machine, J. F. Haasch . . . . . . 672,899 

STAT I O NARY and M A R I N E .  I PENDEDS Paper stock indenting machine, R. A. G.  I\..: 
pav���t : ' �pp���t��' f�� '�i�i�g' ��d' pi��i�g 

673,041 "����8:� Mn���e
o
�J��:�!:��\� for A utomobi1 es, 

material for concrete, C. T. Drake . . . . .  672,934 It is the lil<hte8t elll<ine for its Saves Washing Wagons.  
Paving, etc. , composition of matter for 

673,275 
P�i�:�r. Rlg8�i���l��Jf��n���.e�y Write for particulars. 

street, G. R. Long et al . . . . . . . . . . . . . . .  Rochester Automob i l e  Co. ,  Pen, fountain, F. S . Cooley . . . . . . . . . . . . . . .  673,359 WOLVE R I N E  M O TOR WORKS, I J""'ph .1. Muml",., P,op., 
��������
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Phonographic attachment, H. A. Hull . . . . .  . 

Phonographic cylinders, making, M. C. Lef-
ferts . ,  . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  . 

Photographic developing tank, C. Segna . . . .  673,295 
Photo�ruphic plate or film holder, H. A. 

Clifford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,974 
Picker. See Frn it pickf'r. 
Pipe clamp, ''' . Linerodp . . . . . . . . . . . . . . . . . •  

Pipe patch attachment, C. T. Murrin . . . . .  . 

Pipe wrench, A. Heberer . . . . . . . . . . . . . . . .  . 

Pipes:, means for screwing sockets upon, 

672,91.0 
672,955 
672,940 

J. A. Hock . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,339 
Piston, valved, J, P. Simmons . . . . . . . . . . . . •  673,068 i 
�l!�

t
l�f. :��f.I'r' 11: :�r�;o��� . : : : : : : : : : : : :  ���:��� j 

Plastic earths, machine tor mixing and 
molding, H. Coiffier et al . . . . . . . . . " . .  , .  673,.045 

Plow, E. B. "\Vinters . . . . . . . . . . . . • . . . . . . . . •  673,230 
Plow, sulky, H. H .  Sater . . . . . . . . . . . . . . . . •  673,292 
Pneuma tic dispa teh systems, receiving ter-

minal of, R. T. Jenney . . . . . . . . . . . . . . .  672,9.05 
Poke, animal, W. A. Hines . . . . . . . . . . . . . . . .  673, 168 
Portable house, B. Reeve_ . . . . . . . . . . . . . . . . •  673,327 
Powder, smokeless, H. W. Wiley . . . . . . . . . .  673, 070 
Power driving mechanism, W. O. Vivarttas . 673, 102 I 
Power transmitter, E. B. Allen . . . . . . . . . . . . 673,353 
Power transmitting n' o,' ,  . H. R. Lamb 673, 137 
Preserving apparatus, Wacker . . ' , '  672,994 
Pressure regulator, A. · : ·k • . • • • • . • •  673,133 
Printing apparatus, " , ,:man . . . . . •  673,363 

forms, exteDl : ; for, W. L. 
Printing ma�hi��: ' �b�( 

Shoup . . . . . . . . . . . .  . 
Printing press, J. L. & 
Printing press duplex gl 

(Continueci 

' . . . . . . . . . . 672, 918 
t. & S. R. 

. • . . . . . . . •  673, 374 
673, ()()6 

Dexter . .  673, 115 

.W) 

ShOwing Odometer and 6xtnres complete for carriage. 

Reads miles and fractions at a glance. No Uflguring." 
Can he read plainly from the seat. 

Atta.chable to any axles from " to 1),( Inches. 

v·O R ___ rr .... 

Carriages, Automobiles 
and all Vehicles. 

Weilrht 6 0nnces. Price, Complete, $3. i>0. 

THE VEEDER MFG . CO . ,  
Makers of 

HARTFO R D ,  CON N .  

Odometers, Cyclometers, 
Counters, Castings. 

Special Attach ing Fixtures Made for Automobiles. 
12 page catalogne free. 

© 1901 SCIENTIFIC AMERICAN, INC.



G REATEST GRINDER 
- ON EARTH ! 

A revolution in Grinders and a Grinder with t 
�,OOO revolutions per minute. Foot motion it Duly. One per80n can work it. Simple, effec- ? 
tive. speedy. satisfactory. Just the Lbing for - -
1\11 edged tools. such as knives, scissors, driUs, , ' 
castings, etc. A boon to blackflomitbs, bicycle 
repairmen. butchers, farmers, mechaniCS, 
:!�:�:.
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tvel{
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r
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Emery wbeel of tbe hi"hest grade. War-
ranted to grind twice as fast as any grindstone _ 
with half the energy. �crews to .:floor and 
c���ed ���

i�tig�e�lt�
nd detached. Price ,e.50 each. 

� U F FALO SPECIALlY MFG.  CO ., Buffalo, N .Y . , U. S. A. 

L I C H T  P O W E R !  
WHY NOT BUILD AN ENGINE '  

We have sets of Casti
�

s for Stationary and 

:::�tr�a�n�i�:i��lf a�d 
h. p., also sets for 

All are 
and 
sell 

Asbesto 
Metal l i c  

��'lR.!!iiiDK ��lAaK�. �Packings 
S H E E T I N G ,  GASKETS, TAPE and PISTON PAC K I N G S .  

h;X��urf:':v�::.
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e
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C. w. TRAINER MFG. GO., (Kst. 1874 ) .  88 Pearl St .. BostOD ,  U. �. A. 

HOT BLAST 
WATER JACKET 

F U R NACES 
FOR 

CO P P ER O R ES . 
MATTE :from SULPHIDES 

AT ON E  O PERATION. 

U N ION IRON W O R K S ,  
San Francisco, Cal . ,  U .  S .  A. Send for Catalogues. 

ARMATURE WINDING, RIGHT AND 
Left Hsnded.-An important paper for all amateurs. 17 

w�
s
%
r
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S
pri�eCi������? ]1t�!:l�ct; M��������Td 

all newsdealers. �end for eataio..; ne. 

If You Want the Best Lathe and Drill 
CHOCKS 

BUY 
WESTCOTT'S 

S t r o n g e s t 
Grip, Great
est Capacity 
and Durabil-

ity, and Accurate. 
Westcott C h uck Co., Oneida. N. Y .. U. S. A .  
Ask Jor catawgue in English. French, Spanish or Germ.an. 

�'IR8T PRIZE AT COI,UMBLO\N EXPOSITION, 1893. 

Cover Your REFRIGERATING PIPES 
�i� :; 1:�.tha��nda�;':fJ�

t 
a�';,1i��.

ea
rf8irt!°��e�;��':,� 

care and attention 
N O N PA R E I L  COR K 

THE OBER LATHES a For Turning Axe, Adze, Pick . 
Sledge, Hatchet, Hammer, Au-

, ger, �'ile, Knife and Chisel Han. 

. 

- dJes,WhifDetrees, Yokes, Spokes, 
_ . Porch Spindles, Stllir Balusters. 

._ -�- Table and Chair Legs and other 
_�_ , .  irregular work. 
� Pate nted.  tr Send jor Circular A. 

The Ober Mfg. Co., 1 0 Be l l at . ,  Chagr in  Fal l s, Q . ,  U.S.A. 

ROTARY ENGINES.-ARTICLES ON 
this type of enlline. uiving manv detl.ils and illustra
tiolls, are contained in SUPPLEAH;NT Nos. 1 1 �8, 
1 1 86, 1 193 and 1309. Price 10 cents each. For 
... Ie by Monn & Co. and all newsdealers. 

G AS O L I N E  

if made by Witte are all 
nght. They are simple 

, safe. durable, and guar· 
anteed for 5 years. Just 
write for Catalogue A, 
and see. 
W I TTE I R O N  WORKS C O .  

519 West 5th Street, 
Kansas City, Mo. 

-�����-
E N G I N E S 

WARREN 'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

The surface Is completed 
at the factory and does 
not require paintinll. Dur
abJe and economical. Com-
f'��

t
�
v
�� �deg��

o
�n::: 

'l.' r i n i d a d  aspbaJt. De
s j II( n e d  for applicatIOn 

wltbout the help of skilled roofers. 
Warre n Chem ical & Mfg . Co.,  85 Fulton St. ,  New York. 

WORKS LIKE 

1 

LIGHTNING 
g!�::

n
L!������' 
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clfa�: ���l��!������.�\tt���:r:s;,tf.����! 

per minute. The famous 
ELASTIC ROTARY BLOW 

RIVETI N G  MACH I N E  

J c itutific �tut.rican. 
Printing press inking attachment, B. S .  

Creamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,890 
Printing pl'essps, nlf'ans for protecting, T. C. 

Dextpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 116 
P r i n t i n g  Pl"f>SHPS, (' t (' . ,  protective mf>chanism 

for, T. (�.  Dpxtpl" . . . . . . . . . . . . . . . . . . . .  . 
Pl'o!H:'lling gear, hoa t, .J . .d. Freund . . . . . . .  . 
Pump, elevator, F. \". Moldenhauer . . . . . .  . 
Pump power lwad, P . .d. Myers . . . . . . . . . . .  . 
Pump, rotary , U. 'V(�stinghouse . . . . . . . . . .  . 
Puzzh', C. I�. Fiselwl' . . . . . . . . . . . . . . . . . . . .  . 
Itadiator a i l'  valve, D. F. ::\lorgan . . . . . . . . .  . 
Itadiatol's, a i l' and vaCllum valve for, 'V. H .  

67:1, 1 1 4  
tln,203 
072,953 
(;7:\,282 
672,971 
672,895 
673, 217 

DUer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67::.319 
Railway constl'uetioll, 8.  E.  Duff . . . . . . . . . . 672,892 
Rallway motor, Plt'etrit-, F. A. l\1C'l'rick, 

672.951 . 
Raihnl�' stoek gUll rd , K Cook . . . . . . . . . . . .  . 
Railway train hrakt>, \Y. �ehmid . . . . . . . . .  . 
Range filHiPl', X. 'robin . . . . . . . . . . . . . . . . . . .  . 
HasI' maehilll ' ,  .J . .--\ . :\lelIa l"ll�· . . . . . . . . . . .  . 
Razor, i'm fpt�· , 1" . H. & O. KCllllpfe . 672, USa, 
Itpfiel"tor, .J . T .  I�dwal"ds . . . . . . . . . . . . . . . . .  . 
RefrigPl'a till� HllPu ratn�,  )1 . E. DouHlle . . .  . 
Rein holdt' l", E. M. Hal l  . . . . . . . . . . . . . . . . . .  . 
H.hf'osta t, .d. \V. Berrpsfonl . . . . . . . . . . . . . .  . 
Rihhon winding upvi<'P, C. I I. Slwpanl . . . .  . 
Rict', pte. , eompositioll for destroying rpd, 

J.  11'. Bpdford . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ridgp cap, L. PamlPl" . . . . . . . . . . . . . . . . . . . .  . 
Rock drill, \-V. \-Vood . . . . . . . . . . . . . . . . . . . .  . 
Rollillg will,  Britton & Ludlow . . . . . . . . . . .  . 
Roofing sh('ets, means for attaching lliP-

tallic, C. H. \V indh, . . . . . . . . . . . . . . . . .  . 
Rotary cutter machiIw, R. J. Hparup . . . . .  . 
Rotary engiIw, J. P. Runkel . . . . . . . . . . . . .  . 

RotarJ· motor, I,'. L. Wakefield . . . . . . . . . . .  . 
Rotary motor or pllmp, G. \Ypstillghouse . .  . 
Sanding devicp, F. C. (,ha rlt's . . . . . . . . . . . .  . 
�ashes, <leviee for IH'pveutilig rattling of 

window, J.  Dp LOl1g . . . . . . . . . . . . . . . . .  . 
Saw clamp, adjustahJp, G. Hartl(�tt . . . . . . .  . 
�a\Y handle, detachahlt" C. J. lIacClaill . . .  . 
Scaffolding, portahh", ,J. A. �cott . . . . . . . . .  . 
Scale beam ,  price computing, E. Thornp, 

67:1,096, 
Seall', computing, II. 11' . IGllst'r . . . . . . . . . .  . 
Sealt·, eom pnting, J. A.  lIpnard . . . . . . . . . .  . 

Scalp, ('omputing', S. R. :Munson . . . . . . . . . .  . 

Scalp, In'ice computing balullc(-' trip, E. 
Thorne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

S(Oale n·lipvillg g('ur, P. F. l-Ia�wn . . . . . . . . .  . 

:-:lehool seat, J. B. C u spliolt . . . . . . . . . . . . . . .  . 
Scraper, caLJiIll't, F. H. Crocker . . . . . . . . . . •  
Spa t.  See School spat. 
Seat for outdoor IISP, J. H .  Hunter . . . . . . .  . 
Sepd drill, H. A. J)PllUY • • • • . • • • • • • • . • • • • • •  
Sperl d rill hop, J.  S .  & S. 'V. ItowpU . . . . .  
Spparator, R. ,V. Jpssup . . . . . . . . . . 672,HS1 , 
Sl'wing machine clutch mpchanislll, AmlllPl"' 

672,952 
67a , 1 1 2  
672. 917 
67:J.099 
67a,:l67 
1l72,9S4 
67:1 . 1 1 8 
()73,075 
B7a,052 
6n, 108 
67:l,O�1 

(J73,012 
673,218 
m:: . l 04 
67:J,237 

67:l,229 
672,901 
ti7a,290 
67a, 1 48 
U72,970 
U7:I,316 

673,245 
67:1 , 3 1 1  
67:l,276 
673,065 

673,097 
672,944 
G7:1,213 
073,279 

673,095 
67:1,261 
673,334 
67:l,017 

672,980 
673, 1 35 
672,916 
672,082 

mann & ']'oof . . . . . . . . . . . . . . . . . . . . . . . . .  67:3,351 
Sewing machine looper ml'Challhull, L. Oll-

dprdouk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f)7�,32r-1 
Shuft support, C .  A. Clark . . . . . . . . . . . . . . . . U7:1,242 

Hold an ELG I N  WATCH 
to your ear and listen to the ticks. 

You will fiml 300 ticks to the 
m i n u t e ;  r R,ooo to the  hOHr ;  
432 ,000 to the da\" ; 1 57.(,80,000 to  
the y (" ar-t lH'n t h i nk of the  I i  [e
ti me of an Elgin amI t rv to rea l ize 
what i t  m e a n s  f"r a pn'·kd t ime
p i ece  tn work perfectly  day and 
n Ight through a g, ·neration of 
t I m e, and st i l l  be  always 
acc urate, always enduring. A 
mechanical marvel. 

The World·s 
Standard 

All  j eweler," soll Elgins in cases t i l  "Uit. 
An EI.a:hl w:Lkh �dw:n·:i lm� th" ·w, ,'t".l u l·:ll[]u"· 
e n l{ r lJ. \  L' . l  "t� th , '  \\" II'k� . .  �' , : 1 1 �' ).:" 'mr :lnto.:'· '  t .  
S.m..! for f1'.., ... I " "  .. k l l :t--' ·Thu ' W a y :>  �,f ... WI\kh:"  

Elgin National Watch Co;, E lgin ,  III. 

A G RAD UATED Automatic R E D U C I N G  VALV E  GASOLINE AUTOMQBILES. - VALU-
Physicians. Surgeons, Jewelers, Dentists. 

Artists, Brewers, Bottlers, etc., in fact a11 
users of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to re�ulate the pressnre exactly 

and does it automatically. AbBO .. 
lutely air-tight. No packing. No 
Jeakage. Handles higb or low pres
sure� or temperatures. Only VaJve 
known that retains a uniform Jow 

inde]pelld"nt of varying high pressure. 
ng Valve Co. , 1 2  5 La Sal l e  St.,Chicago 

able illustrated articles on the above Bubject contaiDina ���lr:::'��:E�fT ��s�lb99�1�"
e
8,

i
<i29��8113

i
l1. Price 10 cents each. For sale by Munn & C o .  and all 

newsdealers. 

Sharpening devicp, lawn mower, H. J. Bur-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Shpet delivery mechanism, A, H. G raham , .  
�hoe form , pneuma t ic, Ruggles & 'Yiesell . . 

67:l.:155 I BICYCLE TIRE REPAIRING. - THE 

�+U:&� i �:ft��
n
fh�

f �����dro���iJ��;-Aaf���;
i
��d

a
�f��� 

i
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Shovpls, maldllg, N .  G .  RoiJPl'tson . . . . . . . .  . 
Shuttpr machine, coin cOlltrolll"d, \Y. H.  

673, 1�0 . pliers and plugllers, together Wi.t� rubbEr band plUIlJling 
and the use of puncture banus. 9 Illustrations. Con
tained in SUPPLElIENT t t U·.l .  Price 10 cents. For sale by Mnnn & Co. and all newsdealers. Pumpbrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,086 

Siding clamp, O. B .  �'ike . . . . . . . . . . . . . . . . . .  678,164 
Sieve, convt';rpr, D. Lippy . . . . . . . . . . . . . . . . .  ()7H,210 
Sign, advPl·tising, E. R .  Smith . . . . . . . . . . . •  673,035 
Skins , apparatns for trea ting, J OlH'S & Clt'gg 67a , 1 25 
Skirt guard, vehiclt" A. B. Cole . . . . . . . . . . . .  072,975 
Smoke eommming furuacl', C. J. ShOl'lIl a l H'I" . tHa, 066 
Sole proit!ctor, lllC'tal shoe, Strauhe & \Vah�h 67H, 343 
SpallllP l', \V. S . •  Tacobs . . . . . . . . . . . . . . . . . . .  H7H,056 
Hlwed dpvi('p, val'iahlt�, D. K Seymour . . . . . . 672,962 
Spike pxtraeior, .K E. "�plsh . . . . . . . . . . . . . .  (;72,927 
Stamp a ffixing machine, .d. H .  F. Schaar . .  07a, 142 
Stanchion, I!'. Rice . . . . .. . . . . . . . . . . . . . . . . . . . 07:3,288 
StuVlt', 'Yo H.  Moorehouse . . . . . . . . . . . . . . . .  (;73,216 
Sta rcht's, converting, A. Woohwr, Jr . . . . . . . 672,996 
Stavp diTing apparatus, C.  Lallglotz l't al . .  673,273 
Stpam Pllgine, T. Wilson . . . . . . . . . . . . . . . . . .  H73, 150 
Steam trap, W .  M. Musgrave . . . . . . . . . . . . .  tl7a,281 
Stearn t rap, compound, T. P. Ford . . . . . . . . 673,250 
Slepper, T. J. Thorp . . . . . . . . . . . . . . . . . . . . . .  673,:371 
Stocking supporter, C. ChristophersPll, JI· . . .  673, 1 1 1  
Stocker, mechanical, W. R. "'rood . . . . . . . . .  672,973 
Stopper extractor, J. D. Baseler . . . . . . . . . . . 673, 153 
Storage battery, A. Reuterdahl . . . .  67a, 222, d73,287 
Sucker rod connection, E. A. McCaue . . . . . .  672,956 
Surveying instrument, C. L. Bprger . . . . . . . 672,885 
Suspender attachment, R. F. Milford . . . . . . . 673,214 
Suspender loop, A. Brandfon • . . . • . . . . . . . . .  673,074 
Swaging 1'0]], S. TrC'thewey . . . . . . . . . . . . . . . 673 , 1 45 
Swivpl j oint, pressure balanced, T. 'V. 

Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,280 
Synchronizer for coupling into parallel alter

nating current machiIies, safety, J. 
Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,085 

Syringe nozzle, 1. N. Lincoln . . . . . . . . . . . . . .  6n,:J21 
'relpgraph, printing, G. A. Cardwell · . . • . . . . .  67a,:n r.  
Telephone appliance, �I. London . . . . . . . . . . . 67H, 21 1 
Telephone exchange mechanism, H. P. Snow 672,967 
Telephone exchange system , antomatic, 

Keith & Erickson . . . . . . . . . . . . . . . . . . . . . 672, !H2 
Telephone meter, D. M. Bliss . . . . . . . . . . . . . .  67X. 072 
Telephone switch and cut-out, P . •  J. ,Ypndl'll 673,344 
Telephone system and apparatus therefor, A. 

T. M .  Thomson . ' . . . . . . . . . . . . . . . . . . . . . . 

Telephone transmitter, C. E. Yocom . . . . .. .  . 
Telescope lens adapter, C. L. Berger . . . . . .  . 

Thresher, pea or bean, "1. T. Wright , . . . .  . 
Ticket or package case, J.  E. Waldeck . . . .  . 

Tie. See Bale tie. 
Tie holder for collars, H. W. Ayres . . . . . . .  . 

Tie plate, D. Servis . . . . . . . . . . . . . . . . . . . . . . . 

Tile press, F. E. Goldsmi th . . . . . . . . . . . . . . . 

'Timber hook, Hitchings & Lachapplle . . . .  . 

Tire mounting apparatus, R. B. Price . . . . .  . 
Tire, pneumatic, J. Hubbard . . . . . . . . . . . . . . 
Tobacco pipe, A. Campbpll . . . . . . . . . . . . • . . .  

Tongs, skidding, D. A. Brittain . . . . . . . . • . .  
Towel rack or stand, W. Garlick • . . . . • . . . .  

Toy, R. \\t,.. Conant . . . . . . . . . . . . . • . . . . . • . . .  

Track, overhead, S. 1\1. Jenks . . . . . . . _ • . . . .  
Transformer, H .  Shoemaker . . . . . . . . . . . . . .  . 
Transits, equatorial adapter for, C. L . 

Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tree trimmer, W. young . . . . . . . . . . . . . . . . .  . 
Tripod head, R. L. Hine . . . . . . . . . . . . . . . . .  . 

Trolley stand, F. Pfent . . . . . . . . . . . . . . . . . .  . 

TroBey wire clamp, J. W. Perry . . . . . . . . . .  . 
Trolleys, means for retracting, T. J. White . 
Trolling hook guard, F. J. Rabbeth . .. . . . .  : .  
Truck, H .  C. SlIngsby . . . . . . . . . . . . . . . . . . .  . .  
TrUCk, C .  R. Doe . . . . . . . . . . . . . . . . . . . . . . . .  . 

67:1,039 
67a, 350 
67B,2:l3 
67B. 349 
673,:330 

672,931 
67:1,033 
672,898 
673,263 
673,341 
673,055 
673,240 
673,356 
672,896 
672,889 
673.271 
672,989 

672,886 
673, 105 
673,262 
673,368 
673,176 
673 , 1 86 
673,087 
672,921 
673,247 

Tuning apparatus for stringed InstrulIwnts, 
A. L. White . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 1 49 

Typewriting machine paper guide, F. X .  
Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,969 

Valve, engine controlling, Boothman & Gra-
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673.234 

Valve gear, engine, J. Fawell . . . . . . . . . . . . .  673, 076 
Valve, stop, W. A. G. Schonheyder . . . . . . . .  6n,294 
Vegetable matters, treating, H. W. WHey . . 673,069 
Vebicle, G. Glasscock . . . . . . . . . . . . . . . . . . . . .  672.9:17 
Vehicle coupling, W. 1.  Wolverton .  673 , 1 89. 673, 190 
Vehicle equalizing attachment, C. M .  Fur-

gason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vf>ltielp, motor, G. A. Bronder . . . . . . . . . . . .  . 
Vf'hicln reversing gear, motor, A. Adamson . 
Vphiele spring, pneumatic, W. W. Annable . 
Vehicle whf>f'l, G. S. I�pe . . . . . . . . . . . . . . . . . . 
Vchicl,., body hanger for end spring. J. J .  

Hanrahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
VentiJating means, W. S. Hadaway , Jr . . . .  . 
Vise, J.  L. "rare . . . . . • . . . . . . . . . . . . . . . . . . .  
Voltage regulator, P. S. Tirrill . . . . . . . . . . .  . 
Voting machine, A. C. Gordon . . . . . . . . . . . .  . 
Wa,:ron brake, automatic, C. W. Miller . . .  . 
Washing machine, F. B. ChurchiJl . . . . . . . . . 

6n,051 
1>7::, 1 10 
673.071 
(J7::.01 1 
672,908 

672,900 
673.078 
673.228 
673. 372 
672,938 
673,215 
673, 194 

Water in pipes, devi<>e for controlling flow 
of. P. P. r .  �'yfe . . . . . . . . . . . . . . . . . . . . . 673, 1 65 

Water meter, L. H. Nash . . . . . . . . . . . . . . . . .  673, 17a 
Water meter, rotary, H .  Reisprt . . . . . . . . . . .  673,062 
Water wheel, W. Hllhartt . . . . . . . . . . . . . . . . . 673,�40 
Weatber strip. Worley & Lowdermilk . . . . . . 672.929 
Weathf'r strip, J .  M .  Byrens . . . . . . . . . . . . . .  673,333 
Weed cutter and cultivator, rotary, B. D. 

& F. M. Tbarp . . . . . . . . . . . . . . . . . . . . . . . . 673.304 
Weighing machine, automatic, W. Brough . . 673,357 
Welding, skelp drawing apparatus for butt, 

E. E. Quimby . . . . . . . . . . . . . . . . . . . . . . . .  672,914 
Wbeelbarrow, R. N. Baker . . . . . . . . . . • . . . •  673,354 
Wheelbarrow tor measuring fields, etc., 

Stadel & Torkos . . . . . . . . . . . .. . . . . . . . . .  673,300 

pSY.CHRATISM Thenew discov-
ery by Prof. Al
bert V e rn o n ,  
now given to . tbe world for 
tbe flrst time. 

You want it. You are not competent to combat the Influe.nces 
of the world without it. With a knowledge of tbe principles of this 
grand science failure bas been changed to succe:os ;  the sick have 

been made weH. It is a marvelous force ava.ilable in the every day an·airs of 

l���t��:�:l�:�l����j�h���t�:
s

�B NOT H Y P NOT I S M  !\ :: p.�o: 

f:: ggi:����rid
u
���:arsn�J�!�� T�1�YI�g[ nan�a�:s;��lf��i{lZb1:������: 

truth of lLystery and is the X-Ray of Self-Development and perso!,al influ
ence, enabling ene to see and underst9.lld. aU that bas qeen attrIbuted to 
suHrnatural

lA
enN' hypnotism and occult mftuences dUrIng tbe past ages. 

T E VER 0 SANATORI U M  
is tbe institute where . the sick 
are cured by Psycbratlsm with

out drugs of any kind. All diseases and babits-drug, liquor, etc., are cured. 

PERSONAL INSTRUCTION 
in  Psyc�ratism i s  bere

.
"iven to  stu-

dents by Prof. Vernon himself. 
Those wbo cannot a1ford the expense of a trip to Rochester should send for 
Prof. Vernon's FREE 1 0 0  PAGE BOOK entitled " Psychic Phe-
comprehensive . nomen� of the 2Q.th C�n-

ALBERT VERNON tury." in which he fully descrlbes.the sCIence of Psychratlsm. WrIte tor • 
it to-day. It costs you nothIng. He wishes all to proll! by bls .experl-

ence and knowledjZ'e, and will be glad to start you in the study of tbis, the p:randest of all SClence�. '!J,.y. 8�ndlng you 
the book free and postpaid upon receipt of your name. This is a va!u�bJe book, not a mere ,!dve�lslng pamph
let, and contains much informatiOll&nd the rudimenta" lessons in thiS Interesting and eJevatlug SCIence. 

Vernon Academy of Mental Sciences and Sanatorium, 2205 East Ave . ,  Rochester, N. Y. 

IMPERIAL FILTER 
STYI.E, DOM ESTIC. 

One good feature is Its filtering sur-
�:���r�i:1�:�:!rgC:�d :��

t
!:�fgi;: 

backed by ten years of U know how." 
Last, but not least, is its retail price 
from which we quote Uberal discounb 
to live ap:entB. Write for catalogue. 

IMPERIA L FIl.TER CO" 
1221 Washington Ave., St. Lonis, Mo. 

"O LDS" ���'l�!:�E 
sl�p':ic;TyE FOR •. � 

AND , 
E C O N O M Y ,' , , . .  

Write jor Prices. 

T H E 
AN C L E  LAM P  
�ge l1CHT Tbur 
NEVER fAtlJ" OLDS MOTOR WORKS, 1 3 2 8  Jeff. Ave .,  Detroit, Mich. 

SAV E M O N E Y BY 

is not alone wonderfu1 for the fs.ct that it gives a light as bril liant as gas or electricity at a low cost 
but it is also Temarkabl� because of Its comparath·elY little heat. As ttlt; warm weather approaches, it will 
be found the one lIght that can be usell with absolute 

bl;:f�:d mI�n�e;'h��:��:s�t�h�� �;e f�v�:e.anb!Wk; 
:�fue

u��:r S!N�=di�\����ly JL�:���ael'o;�eiM����h�� all styles from t1 .t!O up. Send for it. 

U S I N G  

THE ANGLE LAliP CO., 
rs P .. rk Place, New York. 

T K E ___ -... 

COMMERCIAL MUTOSCOPE. 
Takes the place of expensive demon�tratlons. A mOving picture shOwing yonr device in action. In a smal l ,  compact traveling case. Inflmtely snperlor to models. Send for illustrated pamphlet and prices. 

A M E R ICA N M U TOSCOP E  $( B I O C R A P H  CO., 841 B road w ay, New Yo rk. 

WALRATH C������!:E 
From 4 to 200 H. P. Made in one. two, three and four cylinder type. The gas engine tbat holds a volt meter as close as an automatic steam engine Adapted to aU power purnoses. sta.tionary or portable, and espeC141ly weH qual!fled for eJectrtc liazhting Guaranteed to produce a flrst-cla�� commercoal llllht without the aid of countArshafts or massive fly-wheels. Neat in design, simple in construction economical in operation se]flubricating. aU parts IDterchanlZ"eable and accessible. Send for cataz.Og uS. " 

Marinette Iron Works Mfg. Co. , Mari nette, Wis . ,  U. S. A. 
G. F. WlIU:LI:B, General. 8aleIs A&eut. Chi.CIIIlO olllce, 301 Fiaher B'ld'., 

© 1901 SCIENTIFIC AMERICAN, INC.



MAY 1 1 , 1 90 1 .  J t itutifit jUtttitan .. 
The Search 

for Work 
The man who can do something 
better than anfone else doesD tt 
Bearch for work. Employers 
search for him. We teach the 
theory of engineering and t be 
tra.des to men already at work. 
Thousands of our students have 
secured & . 

Salary-Raising 
Ed ucation 

i n  Meohanical, Electrical, Steam, 
g��:ni�t�Y �;��rtec��!��pr�:�� 
i
n
Wh��

g
!�i�i�:".rt��:88ubject in 

which interested. 
International Correspondence Schools, 

Box 942 , Scranton, Pa. 

E LECTRICAL E N G I N E E R I N G  
TAU G HT B Y  M A I L .  

Write for our Free Illustrated Book. 
.. CAN I BECOM E AN ELEC. 

T�ICAL ENGlNEE� ? "  \\'e tt·ach Electrical EUj!1TH't:'ring, ElectrIC Ligbtin�, 
Electrie Rallways, Mechanical Engineering, Rteam Engi
neering, Meehanica) Drawing, at your hom� by mal i .  
Institute indorsed by Tho!!. A. Edison and others. 
EI.ECT RICAL ENGIXEER IX STI'lTTE, Dept. A, 240.242 W. 28d St., New Y Ol'k.. 

The tire buyer should look well 
before choosing. A good pair 

of tires adds to the life of your w hee1 -
saves it many a jolt and jar. 

Service is what G & J Tires give first, 
last and all the time. They are comfort
able satisfactory and easy to repair. 

J �st the kind for country roads and big 
loads. Send for catalogue. 

o 6t J TI�B COMPANY. 
Indlanavolls, Ind. 

Window PUllP or glass lUl1lP] , N. Poulson . • .  673,009 
\Yoven fahl'it·, ( ' .  P. Hchl£'g'pl . . • . . . . . . . . . • .  673,293 
\Yrapvt'l' for lllugnziuf·s. etc. , L. \V. P<,ddi- . , • r<: 

eOl'(] • • • . • • . • • . • • • • • • • • • • • • • • • • • • • • • • • •  U7.�,285 
'YrPllt'hps, cunstruction uf, 11\ �earle . . • . . • •  ti73,089 

DESIGNS. 

��?l';;og:, 
P
E. 

B
i��i� .. · ::::::::::::::: ·;i.i,450: �!:!�� 

Bootjack, J. B. COllsolla • . . . . . . . . . • • . . • . . .  �:::gg 
���:�: ��8�!��� �i. · St�;l:�b�icig� ' : : : : : : :  : : : : :  34,439 
Cistern casing, J. A. :Mch.ibbell . . . . . • . . . . • .  34,441 
Conforming roller, A. Biermanll • • . • . • . . . . . .  34,447 
Crupper breaching, W. B . . Mitchell . . . . . . . • .  34,449 
Display tray, cunfectionpry, F. L. Daggett . •  34,440 
Dynamo casing, C. H. Roth . • . . . . . . . . . . . . . .  �1::�� 
�Jnvelop hlank, R. Elliott . . • . . . . . . . . . . • . . . .  

a4,462 
�t!r;c�I(�b,

J
:\���.rn��w�;' · : : : : : : : : : : : : : : : : : : :  34,461 

Uarne board, P. J. Neitzel . . . . . . . . . . . . . . . . . .  ;i!:!�� I 
���

s
ft'a�d

o
�·r

h
������. ·!;rlt(:h�l���l�\:.

ld
" !·a;';I:'�'; J'r: a4,4a4 ! 

Insulator, l<�. :\1. Lockl' . . . . . . . . . . . . . . . . • • . •  34,450 I 
I(llifp and kllif(� hlock, L. ,,' . Hiplp . . • • . . • • •  34,436 
Mpdallion, J. C. ".,. pis . . .  , . . . . .  , . . . . . . . . . . . .  e4

4
'
,
4

4
3
6

Fl � Papt"r, orIH�mpntpd, E. I<� . Bullard . • • • • • • • • .  .-:> 
Photographlc mount, 11 .  B, Rmw • • • • • • • • • • •  :iJ-,46."l 
Prism platt', I<J. J. Dobhin� . . . . . . • . . • . • • • . •  a4 ,458 
Rail lwnder .rokp, G. '1'. Thayer . . . . . . . . • . . •  34,446 
Haddlptrcc horn, H .  C. �tt'('l . . . . . . . . • . • . . • . .  34,448 
Hashps, anti-rattlt"r for window, H. C .  

Ra,lcliffp . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  34, 442 
SPOOllS, forks, ete . ,  haudlt' for, ,Yo C. Codmall :·H,4:m 
Htool {'tllIlp. N. V. Tomlinson . . . . . . . . . . . . . . . a4,455 
Trollf'v harp, F. Sarbach . . . . . . . . . . . . . . . . . . . 34,451 
\Vagoil body, J. H. l\Iac.\hnan . . . . . .  34,458, a4,454 
'Vall or Venet'-l' til:'� C. P. ltutty • • • . • • • . • • . . .  :l4 ,444 
Wall tip, C. P. Rutty . . . . . . . . • . • • . • • . . . • • . .  M,H:l 
,,'"rench, jaw, R. R. "'"atso11 . • • • • . • • • • • • • . . .  34,437 

TRADE MARKS. 
Alcohol, wood, Berry Brothf'l's . . • . • • • • . . . . . .  36,:�2H 
Baking powdpl', I nd€pelldl'nt Baking Powder 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,33G 
Beer and maltpd liqnors, Rudolph Stl'cher 

Brpwing ('O. . • • • • • • • • • • • • • • • • • • • . • . . • . •  :J(),:�:lO 
B(\vel'agt"s, c(,l'taill IHll1lpd, 'rhompson & Himp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :J6,:�:�1 
Cigars, JicCl'Pu l'Y & Tritt's Co . • • . . .  , . . . . . . . .  a6,:�28 
Ciga��sl("�·l

i
l�1�;;�.���a�l

lI;f(:tll���(�1
l
8o�0��.

c
.(,�): . �):).l'�� 36, a27 

Coml'oulld� fot' cOlllpl(>xioll, hail' and e;n's, 1( . 
Jiilbl'rgPl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ati,321 

DisillfpctUllts, ToilptitH' )Ifg. Co . . . . . . . . . . . . .  36,:325 
I<Jllghwf"ring and arehitpctul'ul apparatus aud 

Jll(H'hiIH'I'�', CPl'taill nampd, Bl'tllllan & 
I)PHs . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I 11�lour, Capt' ( 'OllJlt,v JIillillg Co . . . . . . . ;{6,a3a, 

I Food, hrpakfast, "�ashburll, Cl'oslJy Co . . . . . .  . 
I �;��ei"l�:�����)�s�" A�'II��o (i�� ·C,; : : : : : : : : : : : : : : :  
(;as lighters, t'lpctric, A. J. ::\lars<>hal l  . . . .  , .  
n l'oct"rips, cprta ill llaIDPd, Unit<>d <Jrocpry Co. 
;rocery apeC'ialtips, e{'rtain narnpd, It. 1 .  Hhpr-

:W, :{G4 :16, :1:)4 
:16,:\:16 
:�6,a45 
36, :{55 
a6, :l�8 
:16, :138 

man )Ug. Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,337 
Heating apparatus, cprtain nampd, :\lollroe 

��oulHlr,r & Furnace Co . . . . . . . . . . . . . . . . . .  36,3�2 
Knivps, F. W. Coburn . . . • . . . . . . . . . . . . . . . . . .  36,346 
:'.IachhIPr,\', ('{'rtain named, A. T. 11�prl'ell . . . .  36,353 
::\lpdicinal tabl(>ts, herb and other,. Brown 

HNb Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,320 
::\I<>d!ciIws for cprtain Hamed dist't!.St"'s, 'Y. A. 

Li  vingstoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :W,::HS 
l\Ip(licinps, propriptar;\', 'V. C. ConI,\' . . . . . . . .  30, :n 6 
:\IpdiciIws, Ilropl'iptal'Y, I ron-Ox HpJI]pdy Co . . :m,:n7 

RUBBER STAMP MAKING. - T H I S  Paints, roof, A. Ca)·wood . . . . . . . . . . . . . . . . . .  :16,:142 
article describes a simple method of making rubb�r Paints, stains and colors, Patton Paint Co . . .  3G, a4a 
stamps with inexpensive apparatus. A thoruugh lY  PapPI' bags, Columhia PapPI' Bug Co . . . , . .  , . .  36,:n l practical article written by an amateur who has had ex- Pick Ips, Virginia �Ianual Labor Sehool of the 
C������Jin rgg���::� i��lf.�' p��: liP�:�i:.t

i
&�r Np�ro Rpforlllatory Association of Vir-

sale by MUDn & Co. and all newsdealers, i PiI18�
i
t!1� S�lith: ' j�' : : : : : : :  : : : : : : : : : : : : :  : : : : :  ��;!��� 

AUTOMOBILE STEAM BOI LERS 
These Boilers are made of fire 

bux �teel. which has a tensile 
strength of ii5.000 pounds. A 
double butt strap seam is used. 
r:L'he bottom end of sheil is Hang. 
ed to take flat head This flange 
also takes care of difference in 
expansion between shell Rnd 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
'Jan also furnish boilers with 
8e8mle8� cold drawn shell. 

A • • EVERETT, MASS. 

WE LL DRIL�I.G 
. Machmes 

Over 7 0  sizes lind sty]es, for drilling eitber deep or  
Bballow wells i8 any k.ino of soil or rock.. Mounted 
on wheels or oD sills. With engines or borse powers. 
Strong simple aud durable. Any mechaniC can 
operate them easily. Send for catalog. 

- WILLIAMS BROS., Ithaca, N. Y. 

Eoonomical Gas Engine Igniters 
of every description for 

Stationary. Marine or 
Automobile "En Kines. 
Dynamos, Magnetos, 
Starters, C o i  I s  a n  d 
PIUKS for either touch 
or jump spark. 

Co.,  80 St. Clair  St. ,  Dayton,  O .  
���----�--------

20,000 1ft USE 
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1 three different models. Just what tbe 

. 

doctor ordered, our 
Prices $6.00 and upward. Get catalog. 

U N IO N  M FC .  CO. 

� 20 Brecke nridge St., Buffalo, N. Y. ;;:. 

Preparations for the scalp and hail', A. Ii'. 
Richardson . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . 36,322 

Prpparations for thp skIn, B. :m. D. Stafford . 36,32:1 
U.pm�dy .for infalltilp disordpl's, .J. A. I�. 

GaUVIn . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  :J6, 3 1 D  
Rnhhf>l' hoots, s.hops and eloth, AI)slpy Rnb-

I",r Co . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . .  36, : n �  
Halt , ct'l'tain nampd, Ohio Salt ( '0  . . . • • • . . • • • •  :�6,;{40 
Raws, K C. Atkins & Co . . . . . . . . . . . . . . . . . . .  36,:147 
Rpwing machhws and attrlchlllPuts, 'V. A. 

ChipJnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,350 
Spwing machines, RtU lIds amI attachmeuts, 

National Spwing ::\laehinp Co . . . . . . . . • . . •  36,351 
Rbpptings and drills, H .  Nordt'll . . . . . . . . • • . .  36, 3 1 5  
Roap, .J. U.  IIaas Soap Co . . . . . . . . . . . . . . . . . . .  36,841 
Sporting goods, certa in named, Ull itpd States 

Pla)·ing Card Co . . . . . . . . . . . . . . . . . . . . . . . . 36, 3 1 2  
tationpr.r, cprtaill nampd artielps of, Blpisift-

fabrik vorm. .10hann Fahpl', Actien-Gc-
s" lIschaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,31 0 

Steam engint"s, Impprial EngiIH-' Co • . . . .  , . . . .  !l6,356 
Stppl, J<�dgar Allpn & Co . . . . . • . . . . . . .  36,358, 36,:350 
Steel, stppl ingots, bars and castings, tool, 

I. G.  Johnson & Co . . . . . .  . . . . . . . . . . . . . .  36, 357 
Stockings for boys and girls, Wayne Knitting 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . . .  36, 3 1 4  
Sugar and sirup, maplf', A. A. Low , . . . . . . . . .  36,332 
Til'Ps, prpparation for automatically closing 

pnuetl1l'ps in pnpumatic, British Steam 
Traction Ryndlcate . . . . . . . . . . . . . . . . . . . .  36,344 

Tobueeo, granulated smoking, F. R. Penn 
Tobaeeo Co. . . . . . . . . . . . . . . . . . . . . . • . . • • •  36,32G 

Whips and their parts, Skalon Wbip Co . • • • . .  36, 349 

LABELS. 

"Anti-Dec8 .. y�n -for dpntal tablets, C. W. How-
ard . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,341 

"Baking Powder, " for baking powder, Na-
tional Label Co . . . . . . . . . . . . . . . . . . . . . . . . . .  8,352 

"Beans, " for canned goods, Stecher Litho-
graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,347 

"Bpll Brand ," for ginger alp, L. Hillpmann . .  8,840 
"Belle Fleure ," for cigars, Schmidt & Co . . . . .  8,338 
"Corn ,"  for canned goods, Stecher Lithograph-

ic Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  S,349 
"Dr. 11 ... S. Scott's I kshuganda Rpjnvenator, " 

for a hair dyp, F. S. Steinmann . . . . . . . . .  8,342 
"Dr. Hess' Healing Powder, " for a healing 

powdpr, Hess & Clark . . . . . . . . . . . . . . . . . . .  8,346 
"Early Junp Peas, " for cannt"d goods, Stecher 

Lithographic Co. . . . . . . . . . . . . . . . . . . . . . . . . 8,350 
"Kidno-Kuro, " for a llwdicine, B. Rnhin . . . . .  8,34a 
"Krystal, " for stal'ch, Glucose Suga r Refin-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, :l53 
"Nprvo Vigoro, " fnr a mpdicinp, B. Rnhin . . . .  8,:l45 
"Ompga Oil Medicated Soap," for soap, Alpha 

Soap Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 354 
"Rosa de P. & J . ,"  for cigars, Schmidt & Co . .  8,337 
"Rumo-J(uro, " for 8 medieine, B. Ruhin . . . . . .  8,344 
"Sngar Corn ,"  for cannpd goods, Stpch£>r Lith-

ographic Co. . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  8,348 
"Thp 20th Cpntury Polish ,"  for a polish, Bur-

ton & l(plley . . . . . . . . . . . . . . . . . . . . . . . . . .  8,355 
"Time Savpr. " for a paint and varnish re. 

movpr, Lawlor & Malone . . . . . . . . . . . . . . . .  8,356 "Tomatops, " for canned goods, Stpcher Lith-
ographic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,351 "'W"ya('onda Diurptic Minpral Water, " for min-

THE BICYCLE : ITS INFLUENCE IN i 
Healtb and Disease.-By G. M. Hammond, M.D. A val. , ua.ble and interesting paper in which the subje<..'t is ex .. I baustively treated from the followinJ( standpOInts : I. ! The use of t.he cycle by per�ons in health. 2. The use of 

eral water, T. Gregg . • . • . • • . . . • . . . . . . . . •  8,330 

PRINTS. 

�:i��b�W g�:����':�'i�
e
l1.·0.t�m:��

ed
J;lJl,c1�

N
ie':i;' To be had at this office and from all newsdealers. 

"Dr. Hpss' Healing Powder," for a healing powdpr, Hpss & Clark . . . . . . . . . . . . . . . . . . . .  337 "Snap, "  for hrooms, Lpp. Broom & Duster Co . . .  3:{8 "The Buffalo," for Cigars, S. Paley . . . . . . . . . . . .  336 
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will keep you posted on print issue!j since 1 863, will he furnished from 
this office for 10 cpnts. In ordering please state 

Automobiles. the name and number of the patpnt desired, and 
At news stallds"or b'y mail, remit to Muon & Co. , 361 Broadway, New York. 

25 cents. Six months' Canadian patents may now be obtained by the in-subscription $1.00. ventors for any of the inventions named in the fore. 
TH'R: H UH going list. provided they are Simple, II.t a cost of R�om 6, 

• $45 each. If �ompllcated tbe co., will be a little more. For lull Instructions address Munn &; Co. , •.. 2 .. 4 ...... M
�
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1 361 Broadway, New York. Other foreign patenta 
iIlQ a1IlO be obtQI.ed. 

t�!fl.�!!����::I�:�:::�� 
Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 Joh n St., New York. 

WILL SHIP C. O. D. FOR $25 .0 0 
W iT H  P R I V I L E C E  O F  E XA M I N AT I O N .  

F R E I C H T  P R E PA I D  TO Y O U R  STAT I O N .  

• •  T H E "VV I l.. l..A R D  ST E E L  R A N G E " 
Has 6 8-tn. lids. oven 17x21x12. 15-gallon reservoir and warmin� closet, lined throujirhout with . asbestos, burns wood o

r 
coal. rt'his special inducement IS oft'ered for a limited time only. Mentiun this paper. 

W M .  G. WI LLAR D ,  Manufacturer, 6 1 9  and 62 1 N .  4th St . ,  St. Louis, Mo. 

IF YOu S H OOT A R I F L E  ' I CE MACHINES\ Corliss EnKin es, Brewers' 
Pistol or Shotu-un, you'll make a Bull's I an!I, B.,.ttlt,rs �achinel·y. THE VILTER 
Eye by sendiuR' three 2c. stamps for .ll� G. CO., 899 Clmton Street, MIlwaukee. WlS .  the Ideal Hand-book ' . .1," 1 26  pages I :;::;:::::--;;;;�;::;:;;;;;;�::�;::-�:::;;�� FREE. The latest Encyclopedla of �e2!!!� �' �.�.. �_�I Arms, Po'U.!ders, Shot and B'ltlZets. Men- �= -::: __ �: tion SCIENTH' I C  A)I ERICA N .  Address 

_______ C_O_., NE'V HAVEN, CONN . . U. S. A. VofE1.��i.EE�g: MN���g "'E�-ri:��:�i���� �QOORKN���� 
50 Y E A R S '  

E X P E R I E N C E  
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invention is probably patentable. Communica
tions Btrictlv confidential. Handbook on Patents 
sent free. Oldest a�ency for securing patents. 

Patents taken throu�h )lunn & Co. receive 
special notice, without charlle, in the Sci�ntjfic Jlm�rican. 
A hand�omely i J lu�tr:lted weekly. J�argest cir
culatlon of any scientific journal. Terms. $3 a 
y.ear ; four months. $1. Sold by all newsdealers. 

MUNN & Co , 36 1  BrOadWay, New York 
Branch Office. 625 F St . . Washinl/ton, D. c. 

Expe rimental & Model Work 
CiJr. &; advice free. Wm. Gardam & Son.4�1 Rose Rt.,N. Y. 

, N OVELTIES & PATENTED ART ICLES Manufactured b y  Contract. Pnnching Dies, Special Mat chinery. E. Konigslow & Bro . •  lSI �eneca St.,CleveIand,O. 

.. �ti_i. 
PATT E R N .  A N D M O D E L  M A K E R S .  

MODELS & E X P E R I M E N TA L  W O R K .  Inventions developed. Special Machinery. E. V. BAI LLAR D ,  Fox Bldg. ,  Frank l i n  Sq uare, New York. 

STAT L E R'S Am"':�I:,-
an H O T E L 

The Largest .in tile World. Send for map of city and Expm�itlOn grounds. also folder telling bow to 
!SA VE MUNEY and secure accommodations. 
F. C .  STATLER,  Pro p .

j 
Statler's Hotel, at Exposition. 

Buft"alo, N. Y. Statler'8 Restaurant, Ellicott Sq. 

YO UR BICYCLE 
May need a new crank ban�er or bi�her gear. We can 
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50 PER C E NT . S AV E D . 
The Avery & Jenness Co. ,  60 S. Canal &1 .. Ch icago,  I I I .  CAMEkirAS I 

HeadquarterS for Bnying, Sell . Ing and Excbanging Cam· 

C U RIO U S CONDITION!'! C H A N GED 
BY QUIET. 

Wben jaden by the cares and worries of t his life, 
when ' fl1 led with a spirit ()f unrest, the best tbing im-
9ginable for the afflicted to do 1S to hie himseU to new 
scenes-to the primeval wilds, in that part of New Eng· 
land known as the fi8hing re�ions. there to enjoy a 
period of absGlute quiet� 

The enjoyment. tb� corupletf> retirement in which , 
one finds himseU, is the best health restorer you can flnd. The manipulatIon of hooks, nets and Hnes. the 
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relZion or the territory in Washinllton County. :Maine, 
while others single out Lake Winnipe!o18Ukep or Mem-
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BU�OPEAN PATENTS FO� SALE. 

fuI ao:rc�::p �i����lt�!s��ili:�����e1�e�:i�bt�n�t ��lr���!: ��� Scraper, so eonstrut'te.l that it ,'an be handled at either end, for sl'raping out pots, pans, l'UI,ho:uds, spoous, etc., whether of square or round shape. 
Its eage!ol are useful for the scrahing of flat surfaces. Made in one solid pieee ot illdestrcY��s�eeIA. T SoU';-¥��e;1 �likh�;te �oolorBdo. 

BICYCLES :��Af��aO:� 
MR. DEA LER, it will PAY YOU to write ns. 
OTTO K O N I C S L O W . C LEVELAND, OHIO. 

F ine  Experi m ental and Model  W o rk 
EDWARD K L E INSCH M I DT. 1 2 2 Fu l l  n St. , New Y o rk .  

I make a Specialty of  Developing Electrical Inventions 

I N V E N T I O N S  P E R F E CT E D. Accu rate Model  and Tool Work. Write for C ircul ar. 
PARSELL & WEED,  1 2 9 · 1 3 1  West 3 1st SI .• New Y o rk. 

a �!!!��!ent!�a�!��j!!;l (�:, over 700 engravtnlls, 25c. Parlor i'ricks CataloR'le, free. MARTINKA & CO. Mfrs., (93 Sixtb Ave., New York. 

VOLNEY W. MASON & C O . ,  
Friction Pu l leys, C l utches & Elevators 

P R O V I D E N C E , R. I. (I;t ONLY WATER MOTOR to blow air ;+ in any direction . 500 revolutions a min, " ute at 10 lbs., 1700 at 60 lbs. pressure. Mutor, 
:; �·an and Guard $14.40 casb. Motor and Pul: ley $12.00 to run sewing' machine, ceiline- fan, .00 etc. Atijust and tighten belt by motor. if A. ROSENBERG C O . ,  Balt imore, M d . , U . S.A. 

HEATER. -A VALU-
able paper, with working drawing@ of various forms of 
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�:;� TU'!c AMER1CAN SUPPLE'''':NT 1 1 1 2 . Price ]O cents. }I'or sale by :\olunn & Co. and all newsd_e_a_Ie_r_s_. ___ _ 

FACTORY 
I FOR SALE ! 
Large fully equipped factory witb a capacity for 500 hands, suitltble for the manufacture of Automobiles, Electric work. etc. This pJant is in first-claMS condition and could be operated at once. Can be purchased at a bargain and on liberal terms. 
Address S. B. PA GE, MIDDLETOWN, CONN. 

ELf eTR I  C FO  U NTA I N S· E L ECTR I�to��t�I�T&OJ;jPPLY CO .. 
1 1 2 0  R E A L  E S TATE T R U S T  B L D G . , P H I LA D E L P H I A , PA . 

� ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties. Special TaoISt Machinery. Equipments. New Patent L.ABOR SAVING DEVICES. 
MUNN 4t CO •• Publlsbon of the SCIENTIFIC A.MEIUCAN. .161 B�OADWA Y. NeW YOIU(. 

© 1901 SCIENTIFIC AMERICAN, INC.



WINTON 

MOTOR 

CAR R IAG E: 
It is U so different "  
trom any o t h e r  
metbod of convey· 
ance and yet so de-

PRICE $ 1 .200. 1:f:t,i:!lY ������r!: 
ble. Every vehicle leaving our factory has been made 
under our personal supervision with the view to sec.ur,,: 
Inlt beauty of desil(n. speed, safety and durabi lIty. 
Cost about !i-cent a mHf". Hyoro...csrbon system. 
THE WINTON llIOTOR CARRIAGE CO., 

486 Belden Street, -Cleveland, Ohio. U. S. A. 
EASTERN DEPOT, 150-152 East 68th street. New York. 

Non-corrosive--not affected by aclduous or salt water. nor electrolysis--contains no zinc, nor any 
other weakening roetal--50% greater tensile and bursting strengths than brass or copper--tubing of two 
gauges lighter than brass or copper can be used. and yet has been proven (by tests) to be stiffer and stronger 
in every way than either of them--the thinner tubing possible with " Benedict- NiCkel " means increased 
thermal conductivity, besides a saving in weight--it is not affected by extremes of heat or cold, and is not 
liable to fracture--perfectly malleable. can be flanged hot or cold. 

If you desire something better than brass or copper tubing, write us the conditlons--we will ' gladly see 
if " Benedict-Nickel " would be of an advantage to you. 

Send for illustrated book, treating of the properties of "Benedict-Nickel," and the pur
poses for which it is superior. 

BENEDICT & BURNHAM MFG. CO., Mills and M.ain Offices, WATERBURY, CONN. 
Depots : N. Y., 253 B'way. BOSTON, 1 12 High St. 

GET A RUNN IIiG GEAR and PATEE MOTOR A�I�r�:"of
B

,!U�:;�es�� 
ful llotor Cycle. Only 

BUILD YOUR OWN CYCLES, $200. ft.����nt"UIl�n��:"n���:? 
, • 

N
o rg:�;tA��:���t� p

������!y�
t
�� Money back If you want 

A U T 0 M 0 B I L E �t,; a ��'!'��i�:S:ri'al��� :�'i�� 
dare not guarantee. 

Write iCY/' Dtalers Prices .. 

watches. They are iYJustrated in our 
B L U E  BOOK showing Lad ies' Watches 

in aJ I metals and exquisite enamels ; 
our 

ED BOOK showi ng Men's and Boys' 
Watches P. O. BOX T ,  

We make two 
styles. solid rub
ber or pneumatiC' 
t i re  s, comp\ete 
with sprlnlZs and 
wood wheels 

The Brecht Automobile Co •• 1206 CUI Av •• St.Louls.M o. 

CHARTER ENG INE Ii USED ANY PLACE 
BY ANY ONE 
FOR ANY PURPOSE -

FulllL-Gasollne, G .... Distillate 
Statlonarles. Portables. E n g i nes and 

P u m ps.  Holsters � . 
Send iCY/' Oatalogue arid TestimoMal8. - I. 

or- State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148.  STERUNG, ILL. 

places the strain between the 
bearingE', making It run ';r{ 
per cent. easter tban a bi
cycle. Its ma�azlne self·oll· 
Ing bearinl's run a year with· 
out attention. 

Our handsome catalog free. 
A SPECIA L PRICE If 
you represent us tn your 
'town. 

Miami Cye1e & lIf&'_ Co. 
Middlewwn, Ohio. 

F. M. JONES, Sacramenw, Cal., 

NELSON S. DAVI�:C�\�d:���Dt 
New EngJand .Agent. 

T O O L S  
FO R M EC H A N I CS.  $> Send for Free Catalogue No.  1 6  B .  � 

The L. S. , Starrett Co. , Athol ,  Mass . ,  U. S A. 

PATENTS PROTECTED . 
AGAINST INFRIN GER!'. 

DeaJers and Manufacturers of 
Patented Articles Protected 

against dangerous litigation at a 
nominal cost. 

Also Copyrig hts and Trademarks. 
Booklet on application. 

PATENT TITLE & G UARANTEE CO.  
Capital '600, 000.00. . 

Telephone, 5533 Cortlandt. 
1 6 0 Broadway, New York. 

:E.A.<lr�E 
Acety lene  Generators 

A R E  P E R FECT. 
Over 1 0,000 Machines Sold. 

They are endorsed by every user. 
Send for prices. 
�:I�

m
���:����:tl'�e�·;'tl°�:r 

the world. 

EAGLE 
GENERATOR 
COMPANY, 

3 1 9  N .  4th Street, 
St. Louis, "0. 

F. ORTY MILES ON 

I ONE CHARGE OF 
BATTERIES. 

with up·to·date attractive designs. 
Blue or Red Book sent on application. 

T H E  N E W  E N C LA N D  WATCH CO., 
37 & 39 llaiden Lane. U9 State Street, 

New York City. Chicago. 
Spreckels Bui lding, SaJ'l Franctsco. 

'AUTOMOBILES 
I n  Sixth Year of Successful Service. 

IMPROVED 1901 MODELS 
At Moderate Prices, For Ready Delivery. 

Reliability, Simplicity, Cleanliness. 
Send for 1901 Illnstrated Catalolrue and Revised Price Li st. 

W ATERBURY. CON N.  

ACETYLEN E APPARATUS 
Acetylene number of the SCll!:NT1FJC AJ-fERICA " SuP. 
PL�l\-I �NT. describing. with full H]u8tration�. the most 
recent, simple or home·made and commerctal apparatus 
for J[enerating acetylene on the large and �malJ Bcale. 
The �aB as made for and used by the microscopist and 
student ; its use in the magic lantern. 1.'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC A M ERICA N SUPPLEM ENT. No. 1 0�7' 
Price 10 cents prepaid b y  mai]o For other numerous 
valuable articles OD this subject we refer you to PBlte 21 
of our Supplement Catalogue, sent free to any address. 

MUNN &; Co., 361 Broadway New York. 

Patents on the A 
described In this issue are 
togetber wlt� stock of valves. ' D. W. TROY. Montlromery, Ala. 

A T A B L E  O F  
TO<>LS ..-# 

tbornullbly complete and up to date, 
containing the Dame of every tool for 
Almost every purpo�e in every trade 
or profession is 

Montgomery & Co. 's 
Too l Catalogue .  

Gives p r ices and discount.. Well 
printed. copiously illustrated. Handy 
pocket size. 25 cents by mall. 

ELECTRIC V""clIICLE CO., .00 BROADWAY, NEW YORK.. MONTGOMERY & CO., 

���������������������������������������� I _. 103 Fulton St., New York City, 

.:: DRY BATTERIES.-A PAPER BY L. K. 
GAS ENGINE DETAILS.-A VALUA- I Bohm, treating of open circuit batteries. historical dry 
ble and fully illustrated article nn tbts subject is COD- batter:es. modern dry , batteries, Hen�sen's battery� 
tat ned in 8UPPLl<:M KNT No. I �9�. Price 10 cents. For Br) an s batt�rb' Koller s battery. an4, tne .emc1eDC

� 
01 

CAMBRIDGEPORT, MASS. 
sale by MUDn & Co. and all newsdealers. I �VT���I� Af,�tl��,;:,

e
sg�;l�����·. iig

n
\
a
w.i�.  

i
llprfJ� 1 10 cents. '1'0 be had at this office and from all news-

3 to 5 H . P. MOTORS STEAM .. _ �H�Y_ELS I d;i·iii'.'O;J,t.':A,J:I ,):J,1 :�!.:: ' is the highest class Acetylene G ... Burner. All Lava 
'-:"::.t :�Pcibta�n���.8

r
����e:�3�n�e�0i�dl����t candle pow .. 

STATE LINE M�·G. �O., Cbattanooga. Tenn . •  U. S. A. 
. Spark I ",  

P l u g  

C o i l s  
Balteries 

Carb u retors 

ELECTRIC AUTOMOBILE. - DIREC- Both BOOM and CRANE types tions. with many inu�trations,"' for making a complete I Also Elevator B�cket Dredll'es. machine from two bicycles are given in Su P PL};Ml<:NT 
N<l. 1 1 9�. Tbe motor and battery are also treated of 

I Th V I I W k C TOLEDO 0 In detail. Price 10 Cent.. For sale by MUnn & «';0. and i e u can ron or s o. U. s. A . •  all newsdealers. I 

I' B R A K E .  MOR,ftOWCOA ST E R 
FITS ANY CYClE, I O  0 , 0 0 0  I N  U S E  .... ADDS PLEASURE AN D SAFETY- A LL DEALERS SELL THEM. R'DE�E�.t"')���f!q�.l O N LY 35. ECLIPSE MANUFACTURIN G  C?, EL��AXN .Y. 

S H I FT KEY. 

Baltfold TgpBwrttBIS ' 
� �,,\\' �\\,\ P R I C E  

�� ... \, q,,�.� ,J& S60. 00 

Hartford No. 2-Full Keyboard. 
Hartford No . ... -Single Keyboard. 

P'" Oata/0gue8 on appl.lcatfon. 

The Hartford Typewriter Co. 
4i2 Capitol Ave., Hartford, Conn. 

CRUDE  ASB ESTOS 
A N D  A S9 " STOS F I B R E  

M I N ES and WORKS. 

THETFOR D ,  P. Q. 
CANADA. 

R .  H .  M A RT IN ,  
OFFICE.  ST. PAU L  B U I L D I N G ,  

220 B 'way , N ew Yo rk. 

W \' CKOt'J- , l>b"l"ANl> &: IU::"' t:UI�T. 
327 Broadway, New York. 

Scalos All varlettesat lowest pnces. Rest Railroad 
Track and w

�
on or Stock Scales mado, 

�:l��a':,t��'!,s, �1�����.,I¥g����fc. S���. 
Money. Lists Free. CHICAGO St:A LE Co .. ChiC8,llO. lll. 

J ESSO P'S ST E E LTHB\�r.r'{ 
F O R  TOO L S .  S AW S  E Te .  

W", J E S SOP & S O N S  L �  9 1  J O H N  S T  N E VI'  Y O R K  
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