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The drying up of the American Falls due to the backing of the water of Lake Erie. An east wind blew up the lake and drove the water back so that 
the amonnt ordinarily discharged into the channel which feeds Niagara }'alls was greatly reduced. An ice jam helped to dam the flow. 
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THE NE W STEEL. 

The recent statement by one of our leading Iron· 
masters that the steel industry of America had pro­
gressed to a pOint where it was secure against foreign 
competition, and particularly against British compe­
tition, has been followed. by the announcement of an 
important discovery·by the' Sheffield manufacturers, 
which the British steelmakers regard as one of the 
most important advances in' the art of steel' manu­
facture of recent years. They even go so far as to 
assert that the new steel will give Great Britain a 
considerable lead, at least as far as quality is con· 
cerned, for some years to come. The amlouncement, 
which was made by Prof. Arnold of Sheffield Uni­
versity, had reference to the production of a new tool 
steel, which is stated to possess from three to seven 
times the cutting endurance of the best known high­
speed steel, and which has the further advantage that 
it can be water-hardened. 

Now, although the new invention cannot be re­
garded as .revolutionary, and, considered in respect of 
tonnage output, will affect but a very small percentage 
of the total steel production, it will, of course, have a 
far-reaching effect upon shop practice, and must great­
ly reduce the labor cost of the output of the machine 
shops. Prof. Arnold states that it is a new departure 
in metallurgy to have produced a water-quenched steel, 
which will make an all-day run with the cutting edge 
of the tool at a bright red heat, without the necessity 
which exists in the present steel of four or five visits 
to the grindstone. 

AMERICAN AND ' BRITISH TURBINES. 

The fact that the British government has ordered 
an American turbine for one of its new high-speed 
cruisers will afford an

' 
opportunity for a. test of the 

two leading types of marine �urbines, the Parsons ::md 
Curtis, similar to that which was made last summer, 
in . the trials of our scout cruisers "Chester" and 
"Salem;'-a contest whiCh is to be repeated in the 
forthcoming' long-distance trials of these ships. Be­
cau�e of the early start and brilliant record of the 
Parsons marine turbine, the American type, as de· 
signed by Curtis, has a severe handicap to overcome. 
Therefore, the fact that it should have equaled, and in 
some '

resIlects excelled, the Parsons turbine in the 
very. first comparative test that was made, must be 
regarded as significant; and the decision of the Brit· 
ish government to give the American type a trial was 
prompted, n{) doubt, by the excellent results obtained 
by . the turbines. of the "Salem." In speed and' in 
steam and fuel economy, the two types of turbines 
showed approximately the same results; but in con­
veitien

'
ce of operation the advantage lay strongly with 

th� American type. The Parsons turbines cannot be 
reversed, the Curtis can; and the former must include 
a special turbi�e for driving the �hip �tern. 

. 
For 

ships of large power the Parsons must use six tur; 
bines, four shafts, and four propellers. The Curtis 
gives the same results with two turbines, two shafts, 
and two propellers. To secure the best results on 
four shafts, the propellers must be small and muSt-be 
run at very high speed, and there is a resulting vi'bra­
tion which is very disturbing to the gunner. With 
the power developed in two shafts, the propellers may 
be larger; they can be run at a lower rate of revolu­
tion; superior propeller efficiency is obtained; and the 
vibration, as was proved in the trials of the "Salem," is 
practically negligible-so much so as to win the en­
thusiastic comments of the naval officers who were 
on board at the triaL The American type of turbine 
is now being tested in a British cruiser; in the latest 
Japanese "Dreadnought" battleships and cruisers; and 

Scientific AlRerican 
in the "North Dakota," one of our "Dreadnoughts." 
The determination of the relative all·round effi­
ciency of these two leading representatives of the 
new typ� of motive power will afford one of the most 
interesting competitions in the history of steam engi­
neering. 

THE SECOND SEA POWER-AMERICA OR GERMANY' 

BY OUR ENGLISH CORRESPONDENT. 

The SCIENTIFIC AMERICAN has earned the right to 
be considered an expert authority on naval affairs, 
and It is so considered both in America and in Eng­
land, where this article is being written. For this 
reason it becomes more than ordinarily important that 
any statement it may make on this subject should be 
absolutely trustworthy, giving to the nation a reliable 
guide upon which to base its calculations. It is pro­
posed by the writer to submit to a close examination 
a statement, made editorially in its issue of January 
23d last, to the effect that the annual construction of 
two battleships is sufficient to maintain the position 
of America as the second naval power. 

The only other' aspirant for that position is Ger­
many. France may, in the course of a dozen years or 
so, . attain a naval strength which will entitle her to 
be taken into consideration, but for the present her 
deficiency in large armored ships· of modern type, 
the slowness of construction, and the inefficiency of 
her personnel, rule her out of the reckoning. Russia, 
too, may be ignored for similar, and stronger, reasons; 
while Japan, although strong at sea and contemplating 
the construction of some very pOWerful ships, is too 
handicapped by financial considerations to become a 
rival candidate for the position for many years. ' There 
remains Germany; and her present strength, the effi­
ciency of her personnel, and the rapid expansion of 
her fleet in recent years; all entitle her to be reck­
oned-and reckoned seriously-as a candidate for the 
position now held by our: own navy. 

What, then, is the position at sea as betwEl�n Ger· 
many a�d the United States? Here is a summary of 
the completed armored ships of the two

' 
fleets: 

Battleships less than ten years old 

United 
States. 

from date of launch . . . . . .. . . . . . . : 16 
More than ten years . . . . . . . . . . . . ... . 9 

25 
Armored cruisers less than ten years 

old from launch .. . . . . . . . . . . . . . . .  13 
More than ten years old . . . . . . . . . . . .  2 

15 

Germany.' 

18 
6 

24 

7 
1 

8 
It will be seen from these figures that the United 

. States' superiority in armored ships over Germany, is 
quite appreciable, and it becomes greater as one ex­
amines the details. The 25 battleships of the United 
States have a total displacement of 334,180 tons normal 
to a total of only 287,140 tor the 24 German vessels, 
while the figures for the armored cruisers are: United 
States, 186,915 tons; Germany, 79,030 tons. Further, 
all the battleships of the former carry either 12:inch 
or 13-inch guns as their' main armament, while of 
the German ships fourteen have 11-inch and the reo 
mainder 'Jnly 'l,4-inch guns as their principal weapons. 

It is, however, when one comes to look at what has 
been happening within the last two' or three years, 
and, more' important still, what is going to happen in 
the near future, that the inadequacy of the suggest�d 
programme of two battleships annually becomes evi­
dent. It will have been' seen' from the analysis given 
above, that 'the United States have three more 
battleships over ten years old than Germany, but that 
that nation has two more under ten years than we 
have. This dangerous tendency-vulgarly known as 
"living on our fat"-is growing, and the following 
comparison of the programmes of the United States 
and Germany for the laSt few years will show how 
serious it is becoming: 

ANNUAL PROGRAMMES, 1904-1909. 
United States. Germanv. 

Battle- Armored Battle, Armored 
ships. Cruisers. ships. Cruisers. 

1904 . . . . . . . . . . . . . .  2
' 

0 2 1 
1905 . . . .. . . . . . . . . . 1 2 2 1 
1906 . . . . . . . . . . . . . . 2 0 2 1 
1907 . . . . . . . . . . . . . .  2 0 2 1 
1908 . . . . . . . . . . . . . . . 2 0 3 1 
1909 . . . . . . . . .. . .. . 2 0 3 1 

11 2 14 6 
These figures show that in six years Germani has 

laid'down"three battleships and 'four armored cruisers 
more than America. Further, ten of the German . bat· 
tleships and three of the crusiers are of the "Dread­
nought" type, whereas only six of our battleships an­
swer to that description. It is interesting to note 
that in the same period Great Britain (whose pro­
gramme for 1909, however, is not yet known) has laid 
down only ten battleships and seven armored cruisers, 
so that Gocmany has been building warships even 
more energetically than the first naval power herself. 
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A scrutiny of the above figures will show that a 
yearly programme of two battleships has not been 
sufficient in the past to guarantee the position of the 
United States as second naval power; nor will it be 

. in the future, for the enlarged programme upon which 
Germany embarked in 1908-three battleshIps and 
one armored cruiser per 3Jlnum-is to be repeated 
again in 1910 and 1911; and although from 1912 on· 
ward only one battleship and one cruiser yearly are 
as yet contemplated, it is confidently expected that 
a new navy bill will be introduced in two years' time 
which will keep the rate of construction up to iis 
present leveL If, therefore, we carry our calculations 
only as far as 1911, it will be found that in that year 
Germany will possess the following armored ships, 
built and building: 

Battleships. 
Completed by or before 1908 . . . . . .  24 
Provided for-

In 1906 . . . . . . . . . . . . . . . . . . . . . .  . 
In 1907 . . . . . . . . . . . . . . . . . . . . . .  . 
In 1908 . . . . . . . . . .  , . . . .. . . . . . . . 
In 1909 
In 1910 
In 1911 

2 
2 
3 
3 
3 
3 

40 

Armored 
Cruisers. 

8 

1 
1 
1 
1 
1 
1 

14 
Sixteen of the battleships and five ot the cruisers 

will be of the "Dreadnought" type. 
Under the suggested annual programme of two bat­

tleships, the increase in and position of the United 
States' navy in 1911 would be as follows: 

Battleships. 
Completed by or before 1908 . . . . . .  25 
Provided for-

In 1906 . . . . . . . . . . . . . . . . . . . . . .  . 
In 1907 . . . . . . . . . . . . .. . . . .. . . .  . 
In 1908 . . . . . . . . . . . . . . . . . . . . . . . 

,In' .1909 . . . . . . . . . . . . . . . . . . . . . .  . 
In 1910 . . . . . . . .. . . . . . . . . . . . . . .  . 
In 1911 . . . . . . . . . . . . . . . . . . . . . .  . 

2 
2 
2 
2 
2 
2 

37 

Armored 
Cruisers. 

15 

o 
o 
o 
o 
o 
o 

15 
Of: these totals, tell battleships w()u�d be of the 

"Dreadnought" type, but not a single cruiser, so that 
,Germany would have, all told, twenty-one "Dread­
!noughts" to America's ten, built and constructing. 
AlrEady Germany has ten "Dreadnought" battleships 
and three "Dreadnought" cruisers under construction 
to our six battleships building and authorized, and it 
would seem to an impartial observer· that nothing 
short of an annual programme of five "Dreadnoughts" 

, can save the, United States from being ousted from 
her position. Great Britain herself can only, main­
tain a bare "·Dreadnought" lead over Germany by lay­
ing down seven "Dreadnoughts" this year ( ac\3ording 
to rumor six .will· be .provided. for), so '. that tqe ,serious­
ness of German naval ambitions and of the position 
of the United States can easily be seen. For many 
years the authorities· in Englaitd have shut ,their eyes 
to the· marvelous naval expansion of Germany, hoping 
against hope that something would turn up. to nip her 
ambitious ';Irojects in ,.he bud. They have at last 
been forced to admit. the growing seriousness, with 
the result that the !lcono�y. of tqe last .three years 
has' got· to· be .made good in one. , Jt 'is just the same 
with ·the United, Stat(ls. If they Wish at· the same 
time to reap tp,e.' advantages, of steady shipbuilding 
and to keep their position as second .nll-val power, then 
they must formulate their programmes according to 
the efforts that are being made to eject them from it. 
Germany-now the third. in strength-;is building three 
battleships and one armored cruiser every. year; surely 
the United States cannot be content with a smaller 
programme than this-not to mention one· only half 
the size. 

With regard to the accessories of naval power­
scout cruisers and torpedo craft-the· following fig­
ures summarize · the position: 

U nUed States. 
Protected. cruisers and .scouts of 

22 knots and over.. .. .. . .... 5 
TorpedQ-boat 'iestroy:ers over 

400 tons) .. . . . . . . . . . . . . . . . .  21 

Germauy. 

13 

72 

Of the five American cruisers, the "Columbia" was 
built in 1892, the "Minneapolis", in .1893, and the 
"Salem," "Chester," and "Birmingham'� in 1907. None 
is building. All the German vessels have. been built 
since 1903, and there are under construction six cruis­
ers of 25.5 knots. Fifteen destroyers are building and 
authorized for the American fleet· and twenty-four for 
the . German, while the·latter country. will lay down 
twelve every year up to 1917. It is, therefore, not 
only in armored ships that Germany is outbuilding 
the United States, but also in cruisers and torpedo 
craft; and since no fleet· is properly equipped without 
a full complement of these vessels, it follows that if 
the United States are to keep their position at sea, 
they must be prepared to provide a large number of 
these, as well as an adequate force of armored vessels. 
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ENGINEERING. 
trhe engineers who built the Cortlandt Street tunnel 

below the Hudson River are justly proud of the f�ct 

that the whole 5,900 feet of pnuematic work was 
driven through without the serious injury through 

ail' pressure of a single workman. The tunnel was 

built under air pressure!.' of from 25 to 35 pounds to 

the square inch, and the enviable freedom of the work­

men from attacks of the "bends" is due mainly to a 
searching medical examination of all candida ted for 

,�he compressed-air work. 

The faots regarding the improvement in gunnery in 
the British navy are readily ascertainable, thanks to 
the government practice of regularly publishing this 
information. In 1905 the percentage of hits to rounds 
fired in the navy was 20.02; in 1906 it rose to 34.60; 
in 1907 it was 35.81; and last year there was a big 
jump to 58.32. The number of hits per gun per min­
ute in 1908 was 0.56 for the 10 and 12-inch guns; 
2.20 for the 9.2-inch; 2.51 for the 7.5-inch; 3.98 for 
the 6-inch, and 3.32 for the 4.7-inch and 4-inch. 

The January rainfall at the Panama Canal was the 
heaviest on record for that month since American 
occupation. The average at fifteen stations was 4.34 
inches, as against 1.19,' 0.87, and 1.04 inches in the 
three preceding months. The total excavation for 
the month was 2,924,551 cubic yards, which is 391,316 
yards less than the December output. There was a 
temporary disturbance �f the work on the central. 
division, due to a h�avy 

'
freshet of the ChagresRiver, 

when a maximum height of 66 feet above sea level 
was reached. No serious damage was done to the 
work. 

The United States and Canada nave deCIded to limIt 
the total amount of water that may be taken from 
Niagara River for power purposes. The average dis­
charge of the river is 250,000 cubic feet per second; 
and if the total fall from Lake Erie to Lake Ontario 
were utilized, it would represent aboUt 7,000,000 
horse-power. The total available horse-power at the 
Falls is estimated at about 4,000,000. According to 
the treaty, the power companies on the Canadian 
side are to be limited to 36,000 cubic feet per sec­
ond, and those on the American side to 20,000. 

The various steamship companies are takmg steps 
to apply to their wireless apparatus tfie lessons learned 
from the "Republic" disaster. It will1fe remembered that 
the flooding of the engine room put out of commis­
sion the generator which supplied the current for the 
wireless plant of that ship; and this fact has shown 
the necessity for providing an auxiliary source of 
current supply, located preferably on one of the upper 
decks. The North' German Lloyd Company use for 
this purpose two dynamos in separate compartments, 
and two emergency dynamos located in the Marconi 
house on the boat deck. To this equipment is added 
two sets of storage batteries. This is characteristic 
German thoroughness; it should serve as a model for 
aU transatlantic passenger ships. 

Sinoe the London and South-Western Railway Com­
pany took over the dock system of Southampton, seven­
teen years ago, the development of the port has been 
extraordinarily rapid. Then, 5,000 tons was the dis­
placement of the largest liner entering the port. In a 
few years the tonnage had increased to 10,000. It soon 
rose to 12,000, and now, with the advent of the White 
Star Line, the latter figures have more than doubled. 
Within the next three years, the 25,000-ton "Adriatic," 
the largest vessel at present entering the port, will 
be dwarfed by the two 60,000-ton leviathans, which 
are being built for the White Star Line at Belfast. 

A large blast-furnace gas engine of the Niirnberg 
type, recently erected for the Barrow Haematite Iron 
and Steel Company, is representative of the latest 
practice in this direction. The engine, which works 
on the Otto cycle, is double acting,'with two cylinders 
placed in tandem. The gas cylinder is 35 inches diam­
eter by 43%, inches stroke, and the engine develops 
1,100 brake-horse-power at 90 revolutions per minute. 
The piston rod, piston, and exhaust valve chambers 
and outlet valves are cooled by water under pressure, 
and the gas mixture is ignited by current taken from 
a small accumulator battery. The governor of' the 
blowing engine controls a small safety

' 
governor, 

which throws out the ignition when the engine ex­
ceeds 95 revolutions. 

One of the limitations set upon the securing of 
high speed in ships of the navy and merchant marine 
is the difficulty, particularly on the last day of a run, 
of getting the coal from the bunkers to the furnaces 
as fast as the latter require. The best solution of 
the problem would seem to be the use of some form 
of mechanical conveyer; and that this mechanism may 
be successfulIy applied has been proved in the case 
of the "Minnesota," one of the largest steamships in 
the world, which is now running iuthe service of the 
Great Northern Steamship Company. A conveyer of 
the link-belt type has been installed, which is so lo­
cated as to deliver coal at the rate of 45 tons an hour 
directly in front of the boilers. 

Scientific American. 
ELECTRICITY. 

Visitors to Niagara Falls last summer, who were 
enthusiastic in their admiration of the electrical illu­
mination', will be glad to learn that prominent citi­
zens of Niagara are endeavoring to raise a fund to 
pay for the permanent illumination of the Falls dur­
ing summer seasons. 

In oonneotion with his new system of wireless 
telephony, Prof. Q. Majorana uses a liquid microphone. 
This consists of a small tube attached to the dia­
phragm of the microphone and through which a 
stream of water flows between a pair of platinum elec­
trodes. The water is slightly acidulated f!o as to com­
plete the circuit between the electrodes. However, 
when the microphone is vibrated by the voice the 
stream of liquid fluctuates, varying the electrical re­
sistance in accordance with the sound of the voice. 

'A' 
'
grout mixing maohiDe is in use by the United 

Railways Company of St. Louis. It, consists of an 
old mail car, one-half of the body of which has been 
removed to make room for a mixing tank. The latter 
is furnished with paddles driven by an electric motor, 
which keep the' sand and cement thoroughly mixed 
while the car is traveling to the point where the 
grout is to be used. When the car arrives at its 
destination water is added and the mixture is imme­
diately ready to be ,discharged through a spout to 
the desired point. 

The Aero Club of New England is fitting the diri­
gible balloon "Massachusetts" with a wireless tele­
graph plant so that it can commu'nicate with a land 
station located in the city. It has often been sug­
gested that wireless telegraphy could be used to ad­
vantage in communicating with airships, but the 
danger of igniting the hydrogen gas of the balloon 
with the sparks used in the telegraph apparatus has 
deterred experiments of this sort. However, it would 
seem a simple matter to incase the telegraph appa­
ratus in such a way as to obviate all danger. 

Aooording to daily press reports wireless telephony 
has not proved an unqualified success on the battleship 
fleet. It was impossible to send messages over any 
great distance 

'
except under the most favorable con­

ditions, and when the telephone was in use the tele­
graph had to keep silent. Wireless telephony is still 
in its infancy and cannot be expected to compete 
with wireless telegraphy at the present time. The 
main trouble seems to be the difficulty of controlling 
in so delicate an instrument as a telephone transmit­
ter the powerful currents necessary in any spark­
gap system. 

One of the principal objections to the use of the 
telephone for railroad dispatching is the fact that 
many vocal sounds are lost or very poorly transmit­
ted by the very best of instruments now in use. Fo.r, 
this reason it is often necessary to repeat a word 
or spell it out before it can be understood. Mr. Edi­
son has recently been endeavoring to improve the tele­
phone so that all sounds can be transmitted with per­
fect clearness.' He is experimenting with a new 
transmitter of "variable pressure type with novel elec­
trodes," with which he expects to obtain the desired 
result. 

An eleotrioal anemometer has recently been devised 
which is based on the fact that the resistance of plati­
num varies' in proportion to' its temperature; Prof. 
R. B. Goldschmidt, of the University of BrusselS, is 
the inventor or

' 
this apparatus. It consists of two 

wires, one" of which is 'exposed to the wind, while 
the other is shielded from currents of air, but yet is 
subject to the surrounding temperature. The wires 
form two branches of" a Wheatstone bridge, and the 
galvanometer connecting the bridge is not affected 
when there is

' 
no 'wind, as the temperature .of the 

two wires must remain the same whether the sur­
rounding temperature rises or faIlS. In case of a cur­
rent of air striking the wire, there will be a differ­
ence of temperature which will be recorded by the 
galvanometer. The direction of the wind is indi­
cated by a recording weather vane, which is used 
in connection with the anemometer. 

The prinoiple on which silicon, perikon, and molyb­
denite detectors operate is' discussed 'by their inven­
tor, G. W. Pickard, in a recent number of the linec­
trical Review and Western Electrician. He finds that 
the crystals used act as rectifiers, permitting the"cur­
rent to flow in one direction, provided the contact 
points at opposite sides of the crystals are unequal 
in area. In' order to get the maximum effect, the 
crystal is imbedded in lead so as to provide a large 
contact �mrface; while the other contact is microscopic 
in character, consisting of a fine metallic point rest­
ing against the' opposite side of the crystal. The cur­
rent, then flows from the small point to the large 
contact area. A hydraulic analogue is adduced to 
explain the, phenomenon. ; It is quite possible that 
this explanation may clear away the mystery of the 
electrolytic detector, the precise action of which is 
still in dispute, some claiming that it is thermal in 
character, and others that it is electrolytic. 

SCIENCE. 
The fineness to which the rags are ground has no 

direct influence on the durability of the paper, for 
,even broken cells of linen and hemp remain un· 
changed for thousands of years in favorable condi-, 
tions. The employment of stlreng alkalies and of 
starch size appears to be the cause of rag paper be­
coming yellow and. brittle, while neutral or mildly 
alkaline treatment and animal size favor durability. 
Great discoloration and "water stains" are probably 
due to excessive rotting and liming. Air drying 
favors the durability of paper. Even the best rag 
papers are injured, if not destroyed, by soaking or 
excessive dampness. It is impossible to speak with 
certainty of the durability of modern papers contain­
ing few or no rags, as the ultimate effect' of the 
new process of making, sizing:, loading, and calender­
ing cannot be foreseen. Many new papers have al­
ready proved their lack of permanence. Very few 
newspapers, for example; are likely to survive many 
years. 

The Frenoh physicists Bethisy, Fonchard, and Vig­
nes,are said to: have ,sUcceeded: in making an incom­
bustible SUbstitute for celluloid. The material is 
made from tetranitrocellulose, containing about 40 to 
45 

'
per cent of water;' a. product of ,a liquid hydro­

carbon. After thorOl.lgh miX'ing, of the mass, the 
wa.ter is expressed tnerefrom, and the. remaining ma­
terial changed" by treatI11ent with albumen, vinegar, 
ether, acetone, amY,lacetate, and alcohol, into a plas­
tic mass. After standing twenty-four hours it is 
worked into rqds between hot rolls,. until it is of a 
firm consistence; is then coo�ed" and "next denitrized 
by suitable means., The working with rollers is then 
repeated, and the sheets thus obtained are worked 
for six hours in a steam chamber under a hydraulic 
pressure of 150 atmospheres (2,250 pounds per square 
inch). The pressure is then increased to 200 atmos-

, pheres; and instead of steam, cold water is employed. 
This process brings 'the material into the form of 
very hard blocks, which are then cut into sheets 
and dried. In order to make tubes, rods, etc., the 
material is shaped in suitable molds. 

The last year of the American Museum of Natural 
History: has been the most notable in the history of 
the institution. In the last eight years the museum 
has expended directly $932,008 on its explorations and 
collections. The estimated total value of the collec­
tions secured during this period by exploration, by 
purchase, and by gift to the museum is more than 
$2,000,000. For every dollar which has been expended 
by the city more than a dollar has been added to the 
enlargement of the collections. The present endow­
ment fund, including the Jesup bequest, is $2,048,156.61. 
To keep' pace with the very rapid growth of the city 
and the demands it is making for public scientific 
education, an endowment fund of $5,000,000 is sought. 
In every, part of the world the advance of civilization 
and the spread.' of firearms are rendering more scarce 
the objects of natural' history of all kinds, including 
the works of the primitive races of men. It is deemed 
vitally important to push the explorations of the 
Museum in all parts of the world, while it is still 
possible to secure these fast vanishing works of na­
ture and of primitive man. 

Reoent disooveries in regard to the nature of soil 
fertility have suggested the employment of various 
novel fertilizers. Manganese has been applied with 
success, and now M. Rigaux has published an account 
of a series, of experiments, made, in Belgium, in the 
employment of magneSia as a fertilizer for cereals, 
potatoes,beets, and leguminous crops. The magnesia 
was applied in the form of kainit, or Stassfurt potash . 
salt, which contains -1.4 per cent of magnesium sui­
pha.te. Rigaux had previously proved that the quan­
tity, of magnesia in arable land is smaller than IS 
generally" supposed

'
, and that the surface soil always 

contains less magnesia than the subsoil. MagneSia is 
found in plants in considerable quantities, constitut­
ing, for example, 13 per cent of the ash of wheat and 
8 per cent of the ash of oats. lience, if no magnesian 
fertilizer is, applied, repeated cropping must exhaust 
the magnesIa of the soil, to the detriment of succeed­
ing crOll's: It appeared probable, therefore, that the 
application· of magnesia would produce a beneficial 
effect .. This theoretical conclusion was fully confirmed 
by , the experiments. The yield of sugar beets was 
increased by 4,500 pounds per acre, and the percentage 
of ,sugar was not diminished. With grains, the in­
crease varied from one-seventh to one-fifth of the total 
crop. On barley magneSia had the peculiar effect of 
diminishing the proportion of nitrogenous constitu­
ents. This property is of advantage to brewers, who 
find great difficulty in making beer of good keeping 
qualities from barley rich in nitrogen. The crop of 
potatoes was increased from 21,000 to 27,000 pounds 
per acre and was rendered immune to the attacks of 
the Peronospora (mildew fungus), which infested the 
part of the field on which no kainit was used. Finally, 
the yield of hay from natural meadow land was in­
creased from 3,000 to 4,150 pounds per acre. 



PossmILITIES OJ!' THE nrSmLE CORE PROCESS. 
The fusible core process permits the construction of 

rubber to a desired thickness, and a reblforcement 
of the rubber with fabric to procure a desirerl strength 
upon a core or mandrel that wHI fuse or melt at a 
desired temperature, and can be removed from the in­
terior of a rubber article in the form of a liquid after 
vulcanization. 

Previous to this invention, gases had to be relied 
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buoyancy. By this process it is possible to cast 
a core of any desired dimension, building rub­
ber to any desired thickness upon the same, and 
so secure the exact strength required for the 
gas container of dirigible balloons. Navigation in 

. the air has heretofore been made practical by the 
construction of balloons by a combination of silk and 
rubber with lapped seams. The pressure of the atmo­
sphere is such at various altitudes as to rend the 
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fusible core cast hollow and filled with air or gases. 
The rubber can theE. be built to the desired thick­
ness on the outside, compression used, in conjunction 
with heat that is Bot sufficient to soften the core, 
to compact the rubber by external pressure, and the 
temperature then raised to a heat necessary to cure 
the rubber. This heat, radiating as it will to the in­
side of the core, expands the gases in the core, and 
when the core liquefies the gases continue their expan-

Fusible core upon which water 
bottle is molded. 

The core is melted and discharged 
through the air valves. 

Core upon which adjoining tire was 
molded. 

Bottle after fusible core has been 
melted and. run out. 

upon to expand within the rubber under heat. Expan­
sion of this kind was naturally haphazard, and the 
thickness of the shell of rubber necessarily an un­
known quantity. 

If a solid mandrel was used to secure proper com­
pression of the rubber, it has heretofore beeR neces­
sary to cut the rubber to remove the mandrel or core; 
and revuicanization has had to be relied upon to close 
up the aperture. Second 
vulcanization of rubber is 
never reliable. By this 
process it is possible to 
prodUce, for illustration, 
water bottles on a core, 
building them to a de­
sired thickness, compress 
them with hydraulic pres­
sure, cure from the exter­
ior to the interior, and 
fuse the core and remove 
the same through the 
neck of the bottle in the 
10rm of liquid, making a 
one-piece article built to 
a proper thickness and de­
sired strength. 

POSSIBILITIES OF THE FUSmLE CORE PROCESS. 

seams, and in this manner destroy the balloon. 
By the fusible core method a reliable thickness of 

rubber could be constructed over the core and molded, 
the rubber cured, and the core fused and removed 
through the valve stem, afterward used as a passage 
for the hydrogen gases. Construction of this nature 
caB be made absolutely reliable. 

This process cail be carried still further, and the 

A bicycle or automobile 
tire may be built up in 
layers around a fusible 
core, subjected to pres­
sure, cured, and the core 
fused a n d  r' e m 0 v e d 
through the aperture used 
as a valve stem, in the 
form of a liquid. Pneu­
matic recoil cushions can 
be constructed of any de­
'sired strength by build­
ing up rubber and canvas 
around a core to a thick­
ness . the strength of 
which can be mechani­
cally .estimated, curing the 
rubber, fUSing, and remov­
ing the cote in liquid form 
through the valv.e stem, 
which can be afterward 
used to convey air to the 
interior of the cushion. 

The paddle wheel whieh damB the water and pushes the boat up grade. 

Life preservers can be 
constructed of a desired 
thickness to withstand the 
elements to which they 
are subjected, aBd a suf­
ficient a p e  1" t u r e con­
structed in the same to 
admit such a quantity of 
air as may be necessary 
to produce the propel 

Model boat aftoat in the damJlled.up water being propelled 
up the canal. 

A KOVABLB LOCK I'OR mCLI10D CABALI. 

sion, and assist the external pressure- by preSSing out­
ward. 

Articles cured in this manner have been subjected in 
the laboratory of the Massachusetts Chemical Com­
pany's Walpole Rubber Works to an external pressure 
of 2,000 pounds to the square inch, and internal gas 
pressure of 200 pounds per square inch. In this man­
ner the rubber is compressed from all directions into 

Note the water backing 
up in front of wheel. 

one solid mass. Compres­
sion from all directions is 
as essential to procure 
perfect rubber goods as 
curing is. 

Some of the large manu­
facturers of pneumatic 
tires have discovered this 
fact, and at the present 
day many tires or auto 
shoes are semi-cured on a 
solid mandrel, the said 
mandrel removed from the 
shoe, and it gas bag re­
placed where the mandrel 
is removed, and curing 
continued, so as to get ex­
ternal pressure fOllowed 
by internal pressure to 
compact the rubber. 

The fusible core process, 
as worked out and per­
fected by Mr. F. J. Glea­
son, vice-president and 
general superintendent of 
the Massachusetts Chem­
ical Company's Walpole 
Rubber Works, bids fair 
to revolutionize not only 
many articles of everyday 
use, like hot-water bottles, 
rubber goods of every de­
scription, automobile and 
bicycle tires, but those of 
a more limited use as 
well, such as balloons, life 
oreservers, etc. 

••• 
A MOVABLE LOCK FOR 

INCLINED CANALS. 

BY H. PROlE KIEFFER, C.E. 

En�ineer Giuseppe Ban,., 
tolomei of Rome, Ital;('o'J 
has recently. invEmted ;1.. 
m 0 v a b Ie seTf�propelled' 
canaJ lock, which forms 
OE.e of the cleverest and! 
most ingenious advances: 
since the employment of 
canals for transportation 
purposes was begun. 
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The .movable canal lock as designed by 
Signor Bartolomei consists primarily of a pad· 
dIe wheel placed across the section of the canal, 
with the axis of the wheel resting on iron rails set 
into the retaining walls at the sides. It is pre· 
supposed that the canal is an inclined one, as other­
wise there would be no use for locks. The canal 
may have an inclination of from 3 to 6 or even 7 
per cent, and the grade need not necessarily be 
co n s t a n  t, but different 
stretches have different 
grades. 

A clear idea of the sys­
tem can best be obtained 
from the accompanying 
d r a w  i n If s an d photo' 
graphs, which were made 
from the model of the sys­
tem whiCh Signor Bar· 
tolomei has built near 
Rome. The writer made 
a thorough study of the 
model while on a visit to 
Rome recently. The 
model canal is about 80 
feet long, the width be· 
tween the rails 14 inches, 
while the distance frorn 
the base Of the canal to 
the running base of the 
ralls is 6 inches. The 
sides of the canal are per­
pendicular, 'lind the bot­
tom in cross section is 
horizontal. The iron T­
rails are placed on offsets 
in the walls, at a distance 
of about 2 inches from the 
top of the walls, the base 
of the rails being placed 
flat on the offsets. The small boat used is barge 
shaped, is 3 feet 6 inches long, and draws 4 inches of 
water. The canal has 25 feet each of 3, 4, and 5 per 
cent inclinesy the remaining 5 feet being open. 

. 
As 

may be readily seen from the drawings, the paddle 
wheel just about closes the canal, the opening below 
the wheel being about % inch, or just enough to allow 
a slightly less quantity of water to pass under the 
wheel than comes dOwn the canal. The wheel is then 
locked by a simple device, and the water backs up for 
a distance of 15 to 20 feet, thus giving a head of about 
6 inches. The wheel is then unlocked and immedi­
ately begins to revolve, rolling upstream by the aid 
of the power generated with this head. The greater 
the head, the faster the wheel moves, thus allowing 
the water to pass under the wheel faster. When the 
water has reached its normal head of 6 inches, the 
wheel assumes its normal speed, which in the case of 
the model was about one-half mile per hour. It will 
be seen that the movement of the lock, if it may be 
so called, is automatic. It should be mentioned that 
the amount of traffic would make no difference, so long 
as the boats keep a few hundred feet apart. To stop 
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may be brought closer together, so that they will raise 
the axis of the main wheel, taking it off the rails for 
a fraction of an inch; in other words, just enough to 
keep it from exerting its tractive. force on the rails, 
and still not measurably increase the flow of water 
under it. Although the rotation, as well as the action, 
of the wheel will be exactly as in the upstream move­
ment, the power will be transmitted through the two 
wheels direct to the rails. The rails of the truck will 

The locomotive after the boiler had been blown away. 

turn in the opposite direction from that of the water 
wheel; and as they, and not the water-wheel axis, rest 
on the rails, the boat and the wheel are propelled 
downstream, and with the same velocity as in the 
opposite direction. 

The getting of the boats in and out of the canal is 
done by having slips connected with the canal at cer­
tain points, in which the water would be held at a 
deflnite level. At the entrance to the main canal 
there would be no obstruction excepting the rail on 
one side, and this could be lifted to permit the ingress 
and egress of the boats. The wheel would be allowed 
to propel itself down the canal for a short distance, 
while boats were taken in and out of the canal 
proper. 

Mr. Alexander Potter, the weIi-known consult,ing en­
gineer and an expert in the subject of hydraulics, has 
made an examination of the plans for this type of lock, 
as well as of the various hydraulic questlons whicli 
enter into the solution of the problem. Mr. Potter 
states: "In a canal built upon a grade of 4 per cent, 
boats 120 feet long can be passed through the canal 
where there is an available water supply of 12 cubic 
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greater force to make it move faster; and Wohen the 
tendency is for the wheel to move too fast, the head 
will fall, thus decreasing its speed. 

"There are certain problems in connection with this 
interesting device which have not been worked out 
by the inventor in sufficient detail; among these may 
be mentioned a mechanism for arresting the lateral 
motion of the wheel and for reversing the same; 
also prompt removal of the water wheel to perinit 

egress from and ingress to 
the movable canal lock by 
the boats. While these 
problems may at flrst ap­
pear difficult, they can be 
readily mastered. The 
structural details of the 
wheel have not been 
worked out for a large 
scale, but this also is a 
problem capable of proper 
solution. 

"In places where this 
invention can replace a 
flight of locks, there is no 
question that there will 
be a saving in the time of 
the passage of a boat 
through the locks, and its 
adoption would result in 
an economy of construc­
tion. Where ample water 
is not available, the value 
of the invention is of 
course greatly reduced." 

••• 
EXPLOSIVE ENERGY OF A 

BOILER. 

The a c c o m  pa n y i n  g 
photographs illustrate in 
a striking manner what a 

magazine of explosive energy a steam boiler may be. 
They represent the wreckage 'of a locomotive, the 
boiler of which exploded at Beaumont, CaL, on the 
12th of last month. 

The boiler was wrenched from the trucks and shot 
upward and forward, turning end over end several 
times, according to an eye-witness, before it fell on its 
forward head 65 yards from its trucks, striking an 
empty oil-tank car. From this it ricocheted another 
30 feet, turning end over end, alighting on its flre­
box end and again 40 feet before coming to rest in the 
pOSition shown. 

When the boiler struck the oil tank it drove in the 
head of the latter, twisted its steel frame, and drove 
two of its truck wheels down through the railS, which 
were broken in four places. 

The front end of the locomotive, with its smoke-box 
door, was blown clean off, alighting 100 yards ahead 
of the engine and bounding over a pile of ties onto a 
side-track. 

A . small piece of wreckage was shot straight up in 
the air, and descended upon the tender with sufficien·� 
force to cut a clean, smooth, perpendicular slot, 12 

Portion of boiler after being blown 266 feet through the air. Oil-tank car struck by the boiler in its flight. 

or hold the boat at a certain point, it is necessary only 
to lock the wheel and raise it enough to allow the 

"Tect quantity of water to pass under to keep the 
.t afloat. 

So far we have been concerned only with the move­
ment of the lock up the canal. A separate canal should 
be used for the traffic in the other dir�ction, but ex­
actly the same principle of the water wheel is em­
ployed. The main axis of the wheel for the descent 
is carried upon a truck supported by four wheels 
running directly upon the rails. With the action of 
a hand wheel, the wheels on either side of this truck 

EXPLOSIVE ENERGY OJ!' A BOILER. 

meters per second. Comparing this with the amount 
of water supplied in paSSing boats on a flight of locks 
such as those on.· the Erie Canal at Cohoes and at 
Lockport, the amount of water required for the Bar­
tolomei system is no more than that required for 
the operation of the Erie Canal

· 
for the same tonnage. 

"From a theoretical standpoint, there· is no. question 
that a movable canal lock designed on the Bartolomei 
principle will operate satisfactorily. The device will 
be self-regulating, that is to say, when the tendency 
of the wheel is to go too slowly, the head of the water 
back of the wheel will increase, thus creating a 

inches long, through the side of the water tank, empty­
ing the tank of water. The force of the explosion 
wrecked a freight car standing on a siding OPPOSite 
the engine, although the car apparently was not struck 
by any heavy part of the locomotive. 

A local board of inquiry reported the explosion as 
being due to low water, stating that the crown sheet 
of the boiler must have been 7 inches uncovered, 
although the evidence indicating this is not mentioned 
and must have been difficult to determine. Evidence 
of stoppage or other failure of the water-gage was 
inconclusive, so that it is difllcult to see how the en-
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gineer, a careful and steady man, who was, unfor� 
tunately, killed, could have permitted his water to get 
so low without being aware of the fact. 

The rupture of the crown sheet was, however, suf­
ficiently evident as the probable initial failure ; and 
the turning of the boiler end over end in 
its fiight is further evidence of one end 
having been thrown violently upward. 

.... ... 
MORNING AND EVENING STARS FOR 1909. 

BY FREDERIC B. HONEY, TRINITY COLLEOK. 
The observer of the heavens whose pur­

pose is to become familiar with the po­
sitions of the stars in their apparent datly 
revolution around the earth will be greatly 
assisted by a star map. A star map gives 
the positions of the fixed stars ; the celes­
tial equator, from which declinations are 
measured ; the first meridian, whose in­
tersection with the celestial equator is the 
point from which right ascensions are de­
termined ; and the ecliptic, or intersection 
of the plane of the earth's orbit with ' the 
celestial sphere. It is desirable to locate 
these circles approximately by actual 'ob" 
servation. This is easily done by observ­
ing a number of conspicuous stars which 
in the star map are near the circle whose 
pOSition is sought, For example a line 
stretched across the heavens from Polaris 
to f1 Cassiopeire will gIve approximately 
the first meridian. This is the leader of the 
five stars which form the irregular W. If 
this line be extended in the opposite direc-
tion, it will pass between 'Y and 8 of Ursa 
Major, and divide the northern heavens 
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tion, because the positions of the heavenly bodies are 
relative, and there is in reality no plane of reference. 
It is convenient, however, to place this page hori­
zontally, and to regard it 'as representing the plane of 
the ecliptic. When a planet is on one side of this 
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1 )  is first in order. It is an ellipse with the sun at 
one focus. The distance from this focus to G, the 
center of the orbit (= e) is a little over one and a 
half million miles. At P, the point of nearest ap­
proach, or perihelion, the earth's distance from the 

�D"29 �Janl 

, ; 
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sun is nearly 911,6 million miles. At ..4., 
the other extremity of the orbit's axis 
when the earth ' is at aphelion, this dis­
tance ' is increased to nearly 941,6 million 
miles. Since the earth makes one revolu­
tion around the sun in 365'14 days, the 
average distance it moves each day is 
360 -;- 365,25 deg., or a little less than 1 
deg. This average is equal to nearly 1,600,-
000 miles a day, allowing for an increase 
of velocity at perihelion in January ; and 
a diminution at aphelion in July. The 
earth's rotation on its axis is absolutely 
uniform ; i. e., the length of the sidereal 
day does not vary a fraction of a second ; 
but its velocity in its orbit is continually 
changing. The earth's position is plotted 
for every fourth day at 

'
Greenwich noon ; 

and the date is attached for every eighth 
day. Intermediate positions, which are 
omitted in ,the plot, may easily be interpo­
lated by subdivisions. 

MERCURY. 
The inclination of the plane of Mercury's 

orbit and its eccentricity are greater than 
those of any of the planets except the 
aste'roids '

or minor planets. The plane is 
inclined ' to that of the ecliptic at an angle 
of 7 deg. The distance from the sun to b, 
the :center of the orbit, is nearly 71,6 million 
miles ;  that is, when the planet is making 

into two equal parts. The fixed stars ap­
pear to revolve around the earth, rising 
and setting ,nearly four minutes, earlier 
each day. Their distances from the earth 
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the perihelion passage, P, at a velocity of 
35 miles a second, its distance from the 
sun is nearly 15 million miles less than at , 

are so great that to the ordinary observer their ap­
parent positions are not disturbed during the year by 
the motion of our planet in its orbit at the rate of 
eighteen and a half miles a second ; and it is only 
necessary to observe them often , enough to become 
familiar with 
their places in 
the heavens. 

T h e  p o -
sitions of the 
members 0 f 
our planetary 
system are not 
so easily de­
termined. The 
planets r e ­
volve around 
the sun with 
varying veloci­
ties, and are 
c o n t i n u ­
a I I  y chang­
i n g  t h e i r  
places relative 
to each other 
and to the 
earth. 
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plane i t  will b e  described a s  above, and when o n  the 
other side as below this plane. 

THE EARTH. 
Since observations of the planets are made from the 

earth, a brief description of the terrestrial orbit ( Plot 

,� 

aphelion, when the velocity is reduced, 
to 23 miles a second. Mercury performs his revolution 
around the sun at a mean distance of 36 million miles 
in very nearly 88 d'tys (= 87.97 ) .  Owing to the very 

, rapid changes in the pla.net's velocity, its position is 
shown at intervals of two days ; and the increased 

velocity at peri-
helion as com­
pared with that 
at . aphelion is 
apparent in the 
plot. The date 
is attached for 
e v e  r y eighth 
day ; and since 
Mercury makes 
m o r e  t h a n 
f 0 u r revolu­
t i o n  s during 
the year, there 
are four dates 
for each posi­
tion. -

VENUS. 
The plane of 

Venus's orbit 
is inclined at 
an angle of 3.4 
deg. The dis­
tance from the 
center of the 
orbit to the sun 
is about half a 

- miIIion mUes, 
which , is bare­
ly recognizable 
in a plot of 
t h e  s e dimen­
s i o n s .  T h e  
planet's mean 
distance from ' 
the Bun is ' 67.2 
million miles. 
T h i s  distance 
is diminished 
by a half mil­
lion miles at 
perihelion (P) , 
and increa.sed, 
by the same 
d i s  t a n  c e at 
aphelion. Ve­
n u s  revolves 
around the sun 
in 224.7 days, 
and her posi­
tion is shown 
in the plot for 
e v e  r y fourth 

The p l o t s 
herewith pre­
sented h a v e 
been designed 
to assist the ' ' 
observer ' i  n 
seeing at a 
glance " which 
of the planets 
are above tlie 
horizon before 
sunrise ; and 
those w h i c h 
a r e  a b o v e' 
after sunset. 
The orbits of 
the , four ter­
restrial plan­
ets are shown 
i n  P l o t  1 ;  
those of the 
four m a j  o r  
p l a n e t s  i n  
Plot 2 .  The 
plane of the 
earth's orbit, 
or the plane of 
t h e  ecliptic, 
may for con­
venience be re­
g a r d e d  a s  
h o r i z o n ­
tal. This is 
obviously an 
a s s u m p - PLOT I.-SHOWING POSITIONS OF TERRESTRIAL PLANETS FOR 1909. 

, day. On Au· 
gust 13th the 
p I a n e t  will 
reach a posi· 



MARCH 6, 1909. 

tion which will nearly coincide with that of January 
1st. The distance between the two positions is that 
traversed in seven-tenths of a day. The dates given 
without the orbit, are those which belong to the more 
advanced pOSitions of the first revolution of the planet ; 
those within the orbit apply to the second revolution. 
Since the eccentricity of the orbit is very small, Venus 
moves at a velocity which does not vary much from 
22 miles ' a second. 

MARS. 

With an eccentricity less than that of Mercury's 
orbit, the plane of Mars's orbit is inclined at an angle 
of 1.85 deg. But owing to the increased diameter, 
the distance from the sun to c, the center of the orbit, 
is over 13 million miles. The length of the majo:r;l 
axis is 283 million miles ; 1. e., the mean distance from 
the sun is 141.5 million miles, which is diminished by 
13 million at perihelion (P) , and increased by the 
same distance at aphelion. The mean velocity of the 
planet is 15 miles a second. That part of the orbit 
which is above the plane of the ecliptic is represented 
by a full line ; and the part below that plane, by a 
dotted line. 

The point · where ·the planet passes from the space 
below the plane of the ecliptic to that above is the 
ascending node N; and the point where it passes from 
the space above to that below is the descending node 
N'. The line joining these points is the intersection 
of the plane of the orbit with that of the ecliptic. This 
line is not fully shown in the plot except in the case 
of Mercury's orbit. 

THE MAJOR PLANETS. 

The diameter · of Neptune's orbit is thirty times that 
of the earth ; therefore it is obviously impossible to 
include the orbits of all of the planets advantageously 
in one plot within the limits of this page. In Plot 2 
the orbits of Jupiter, Saturn; Uranus, and Neptune 
are shown on a very much reduced scale. " The earth's 
orbit 'is ' inclUded, and its axis produced, to establish 
the relation between the two plots ; and .(I,lso to show 
the continUity of the ' solar system. The position of 
each planet is plotted for January 3rd and December 
29th. ' In Plot 1 the larger scale makes it possible to 
exhibit the positions as seen from the sun at shorter 
intervals of time. Jupiter's positions in the heavens 
are indicated by arrows at· regular intervals of 20 
days ; Saturn's, 60 days ; Uranus's, 120 days ; and Nep­
tune's, 180 days. Intermediate positions and dates 
are easily interpolated by subdivisions. 

Jupiter's velocity at a mean distance of 483.3 million 
miles from the sun is a little over 8 miles a second. 
His orbit is inclined at an angle of 1.3 deg. The , dis­
tance from the sun to the center of the orbit is more 
than 23 million miles. 

Saturn's orbit is inclined at an angle of 2.5 deg., 
and the planet's velocity is 6 miles a second at a 
mean distance of 886 million miles. The distance 
from the sun to the center of the orbit is nearly 50 
miilion miles. 

The velocity of Uranus is nearly 4'%, miles a second 
at a distance of 1,782 million miles ; and the distance 
from' the center of the orbit to the l\un is ,82.5 million 
miles. The orbit is ' inclined at an angle of a little 
over '%, deg. 

Neptune, the outermost:planet, .has a velocity of 3.4 
miles 'per second ; and an orbit which is inclined at 
1.78 deg. The distance from the sun is 2;791.6 million 
miles ; and the center of the orbit is only 25 million. 
miles from the center of our < system. 

Plot 1 is , the fourth of a s�ries showing the positions 
of the terrestrial planets ,for' the years 1906, 1907, and 
1908 ; published , in the ' SCIENTIFIC AMERICAN ' on March 
17th, February 9th, and February 15th of those years. 
During this period of four years Mercury makes 16 1h 
revolutions around the sun ; Venus, 4 6 1h  revolutions; :  
Mars, nearly 2lh ; Jupiter, nearly 1/3 ; Saturn, between 
1/7 and 1/8 ; Uranus, less than 1/20 ; and Neptune, 
1/40 of a revolution. 

As previously explained in articles on this subject, 
the morning and evening stars for any day in , the 
year may be ascertained by holding the page in a 
position when the earth in Plot 1 at the assigned date 
is between the reader and the sun. The date attached 
to each of the terrestrial planets may then be read 
without turning the head ; and the planet's pOSition 
will indicate whether it rises before or sets after the 
sun, 1. e., whether it is morning or evening star. For 
example, the page should be turned about one-fourth 
of the way around until the earth is between the reader 
and the sun on January 6th, the date of the opposition 
of Neptune. Since the earth rotates in the direction 
of the arrow (see January 1st) Mercury, which was 
not far from superior conjunction, evidently set very 
soon after the sun ; and was therefore an evening 
star. On the same (l ay Venus and Mars rose before 
the sun, and were morning stars. Neptune was above 
the horizon before and after midnight ; and was both 
morning and evening star. 

: The page should now be turned round for the date 
February 28th, when Jupiter came to opposition, and 
was both morning and evening star. On this day 
Mercury, Venus, and Mars were morning stars. The 
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date of the oppOSition of Uranus will be July 11th, 
when the planet will be both morning and evening 
star. On this day Mercury will be morning star ; and; 
Venus evening star. On September 23rd Mars will be 
at opposition, and Mercury and Venus will be evening 
stars. Saturn will come to opposition on October 13th. 
Mercury will be very near inferior conjunction, and 
will be morning star. Venus will be evening star. 
Prior to conjunction a major planet is evening star ; 
and after conjunction it is morning star. Conjunc­
tiona occur in the following order : Uranus on Jan­
uary 7th, Saturn on April 3rd, Neptune July 9th, and 
Jupiter September 18th. When a planet is near con­
junction, while it is either morning or evening star, 
it is too near the sun for observation, because it is 
lost in the sun's rays. The directions in "'hich the 
major planets are seen at the dates of opposition are 
shown by arrows which are longer than those to 
which the dates are attached. 

THE RECENT SU1JSIDENCE OF NIAGARA FALLS. 

BY ORRIN E. DUNLAP.' 

On February 14th, 1..5th and 16th, ,,1909, an east wind 
blew up Lake Erie and drove the water far back up 
the lake, greatly reducing the amount which it was 
pOSsible for the lake to discharge into the Niagara 
River channel. This condition lasted for a longer 
period than ever before known ; and the failure of 
Lake Erie to discharge its accustomed flow into the 
river channel, combined with great fields of ice pre­
viously carried down toward the Falls and left to 
settIe on bars and roc]<s, resulted in Niagara's ex­
periencing what will long be recalled as a truly re­
markable spectacle. , The ice above Goat Island on the 
New York side of the river shut off the water supply of 
the American channel between Goat Island and the 
New ,York mainland. ' This rendered the channel, us­
ually , the scene , of ,' a  frightful battling and tossing of 
chaotic waters, practically dry. As little , or no water 
passed , through the , channel, the American ' Fa" with 
its precipice face 1,000 feet wide was also left dry: 

Except fQr a few struggling rivulets here and there, 
none ,were. of sufficient quantity to prevent men from 
walking across the channel from the mainland to 
Goat, Island in rubber boots. Others crossed the chan­
nel : above , the Goa,t Island bridge, and from Goat Isl­
and, to, the mainland" making their' '" way,  upstream 
toward . the po�er hitakes. The Horseshoe , Fall re­
sembled anything but the robust flood so much ad­
mired. Its quantity was reduced by half, and this 
when it was catching all Uie water diverted from the 
A�erican channel. Down .In the gorge below the 
Falls, , rocks were bared which had never appeared 
above the surface before. The Whirlpool rapids and 
Whirlpool suffered from the holdback of the , lake 
flo�, so that all the w�Y from. Lake Erie ' to Lake On­
tario the people stood amazed at the strange scene 
developed by robbing, the river of a portion of its 
flow. 

In 1848, on March 29th of that year, it is recorded 
that a somewhat similar condition existed at Niagara, 
but words afford ,the only corp.parison, for no pictures 
were handed down from that time. On March 22nd, 
1903, ' crowds hurried to the river . to see the Ameri­
can channel dry, while the American Fall was in very 
similar condition to what it was during the few days 
in February this year. 

For practically half a week the unusual conditions 
prevailed, and during that time Niagara was only 
half herself. A change in the wind drove the water 
back down Lake Erie, and the overflow to the 
river 'was increased. This overflow grew in quantity, 
but the restoration was not immediate, for days went 
by, before the American Fall was anything like its 
former self. 

The power companies on both sides of the river 
were hampered by the dry spell. 

. · e • 

Death of Carroll D. Wright. 

Dr. Carroll D. Wright, well known: to political econo­
mists as a statistician, died ' February 20th at Worces­
ter, Mass., at the age of sixty-nine. 

Dr. Wright began his career with the Massachu­
setts Bureau of Statistics of Labor in 1873. In 1885 
he investigated the public records of towns, parishes, 
coun:ti�s, 

. 
and courts, and was appointed United States 

Commissioner of Labor. That office he held for twenty 
years, filling it ably. In addition to his duties as 
Commissioner of Labor, Dr. Wright took an active 
interest in the eleventh census, of which he had 
charge. His economic knowledge proved of service 
to his country when he acted as chairman of the 
United States commission which investigated the Chi­
cago strike difficulties in 1894. Political economists 
regarded as authoritative his works "The Factory 
System of the United States," "Relation of Political 
Economy to the Labor Question," "History of Wages 
and Prices in Massachusetts," "The Industrial Evolu­
tion of the United States," "Outline of Practical Soci­
ology." and "Battles of Labor." He wrote many spe­
cial reports for the United States Department of La-

bor, as well as pamphlets and monographs on com· 
mercial and economical topics. 

• I e  • •  

UNITED STATES LIFE·SAVING STEAMER "SNOHOMISH." 

The discovery of the mineral wealth of Alaska led 
immediately to a large development of the coastwise 
trade along the northwestern seaboard of the United 
States, and particularly in Puget Sound. Navigators 
are familiar with the unusual hazards of wind, cur­
rents, and fog encountered in this locality. The 
entrance to Puget Sound through the Straits of Juan 
de Fuca is for six months of the year obscured by 
fogs and haze which, combined with the erratic and 
but-little-understood currents, render these waters 
particularly difficult of navigation. Deep-water sound­
ings extend close inshore, so that the lead cannot be 
depended upon to indicate a near approach to land ; 
yet it is a fact that this is the most important en­
trance on the Pacific coast, the amount of shipping 
that passes through it annually being reckoned at 
six million tons. ' During the past fifty years, nearly 
700 lives and many millions of dollars' worth 
of property have been lost in the Straits and in 
their immediate vicinity. The greatest disaster of 
all occurred in a dense fog on the ' night of January 
22nd, 1906, when' the coastwisE! passenger steamer 
"Valencia" overran her distance, failed to pick up 
the lights at the entrance to the Straits, and went 
on the rocks at the foot of the high cliffs of Vancou­
ver Island. Although the ship did not go to pieces 
for a day and a half after she struck, 136 lives were 
lost, there being no life-saving station within reach 
and vessels being unable to approach her because of 
the heavy sea that was running. ImmeEliately after 
this disl)-ster, President Roosevelt appointed a com­
mission to ' investigate the circumstances of the wreck 
and recommend some means whereby passengers 
might be saved under similar difficult conditions. 
After mature consideration the Board, in addition to 
suggesting the provision of additional lightships, coast­
wise telegraph and telephone lines, fog signals, wire­
less telegraph, etc., recommended that "a first-class 
ocean-going life-saving steamer, or tug, be constructed 
and stationed at Neah Bay, the only available harbor 
within flve miles of the ' 'entrance to the Straits, and 
that the steamer .. be equipped with the best possible 
appliances of surf bO!J,ts and lifeboats, and with a 
wireless . telegraph apparatus." Congress appropri" 
ated $200,000 arid provided that the Iif�-saving tug 
should be constructed ;and

' 
oper

'
ated by the revenue 

cuttllI- service. . In the de'sign of the boat , the follow· 
ing conditions were fulfllled : 

1. The vessel must be sufficiently ' large to be sea­
worthy under all conditions of weather. 

2. An" ample 'coal supply must be furnished to en­
able the .vessel . to' keep the sea for a number of days, 
as it .,is p�esumed that she will be quite often called 
upOn to . search for missing vessels. 

3 . ', Every known provision must be fitted to equip 
her for life-saving in the open sea, and for rescuing 
persons from wrecks on the shore. 

The new life-saving vessel, which is enrolled in the 
revenue cutter service, and has been named the "Sno­
homish," was built by the Pusey & Jones Company, 
of Wilmington, Del. In her general design she re­
sembles the numerous firstcclass tugs which are to be 
found on both the Atlantic and Pacific coasts ; and 
as Neah Bay, the headquarters of the new craft, is a 
most dreary and unattractive place, considerable atten­
tion was given to providing as comfortable living 
quarters for the officers and crew as could be fitted 
in the limited space available. 

The "Snohomish'" is 152 feet in length over all, 29 
feet in breadth, and her displacement on a' mean draft 
of 12 feet 4'%, inches with 125 tons of coal and 11,000 
gallons of water on board is 795 tons. She is built 
of mUd steel, with an inner bottom extending the 
length of the boiler space ; the scantlings are heavy 
throughout; and the hull is divided into several water­
tight compartments. 

She is driven by 1,200-horse-power engines at a 
speed of between 13 and 14 knots, and her coal capac­
ity will enable her to steam for 3,000 miles at a 
speed of 12 knots. She carries a crew of sixteen men. 
The vessel has two self-baling and self-righting life­
boat� and a .  Iife-r�ft� . besides her regular. boats . . She 
is equipped with wireless telegraphy; with the Ai-dois 
system of night Signaling, and with two searchlights. 
She also carries wrecking apparatus for pumping out 
vessels, and a fire·fighting outfit. 

The most interesting and novel equipment of the 
"Snohomish" is the special marine cableway deSigned 
for taking passengers and crew from a wrecked ship 
which it is impossible to approach by lifeboats. It 
will be seen from the description and from the accom­
panying illustrations that the apparatus, which was 
designed by the Lidgerwood Manufacturing Company, 
is nothing more nor less than the breeches buoy ap­
paratus modified to meet the special conditions of its 
use between two ships in a seaway. 

The "Snohomish" will steam to within life-line dis­
tance of the wrecked vessel and fire a line across the 
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wreck. By means of this line a stout cable will be 
hauled aboard and made fast to one of the masts of 
the doomed ship. On this cable the breeches buoy 
will travel in the usual way. The chief point of dif­
ference between the apparatus as used by a life-saving 
crew on shore and by the life-saving crew on the 
"Snohomish" consists in the means taken to provide 
for the movements of the "Snohomish" in a seaway, 
and keep the overhead cable at all times taut between 
the two ships. This is accomplished by leading the 
main cable through a sheave near the masthead of 
the "Snohomish," and then down through and around 
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to it. To insure that a passenger shall land on the 
deck of the cutter, a haul-down block is secured on 
the main cable, a short distance from the mast, as 
shown in our drawing, and the cable is drawn down 
to the deck by men on the cutter, who haul down 
the block and tackle. By this means the passenger is 
kept well clear of the sea until he reaches the "Sno· 
homish." Had the "Snohomish" been in existence 
and on duty at the time of the wreck of the "Valen­
cia," it is probable that every one of the 136 people 
that perished on board would have been saved. 

The "Snohomish" left Hampton Roads on December 
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Production of Radium," "The Dynamics of the Phe­
nomena of Life," and Hudson Maxim's "Warfare of 
the Future." 

." . .  ' . 
TyphoId Fever and FIshes. 

Remlinger and Norris have reported to the French 
Biological Society the result of their investigation of 
the possibility of the dissemination of typhoid fever 
and cholera by fishes. Their experiments, which were 
made with golden carp, prove that the internal or­
gans, and particularly the alimentary tract, of fishes 
living in water contaminated with Eberth's bacillus 

Sketch showing method of rigging arid (lpp,rating breeches buoy at sea. 

GOVERNMENT LIFE.SAVING TUG " SNOHOMISH " TAKING PASSENGERS FROM A DISABLED SHIP THAT COULD NOT BE REACHED FROM SHORE. 

what is known as the automatic reel, which maintains 
a constant tension on the cable, .allowing it to run 
out, if the "Snohomish" sui-ges away, and taking up 
the slack if she should · swing in toward the · wreck. 
The reel will automatically wind in t.he cable, if need 
be, at a speed of 1,000 feet per minute. Its operation 
is so quick and sure that the variation in distance 
between the two vessels may be rapidly reduced to 
300 feet, or increased to 1,200 feet, without in . any­
wise interfering with the passage of passengers from 
the wreck to the cutter. 

When a passenger has been placed in the -breeches 
buoy at the wrecked ship, men on the cutter will 
haul the buoy by pulling oD a manila line attached 

10th and should ,reach her destina1ion early in the 
present month. 

• • • • •  
The Corrent SupplelDent. 

Among the more important articles in the current 
SUPPLEjIIENT, No. 1731, may · be mentioned "Dropping 
Projectiles from Balloons," "Measuring the Efficiency 
cf Aeroplane PropeJ.lers;" "The -Rotaplane, an Astro­
nomical Demonstration Apparatus," "Sherard Cowper­
Coles's . New Process of , Galvanizing," "The Aniline 
Dyes and Thei-r ,Application to ,Home Use," "An Inter­
nally-fired Helical Furnace," in which wholesale an­
nealing and hardening are done almost automatically , 
"Earthquake Forecasts." "Uranium Mining and the 

and cholera vibriones ( for example) may harbor those 
germs of disease. This fact, however, is of no hygienic 
importance, for it was proved that even when a fish 
is cooked whole and without being opened, the interior 
of the body attains a temperature sufficiently high to 
kill all microbes. In connection with the spread of 
epidemics, however, the possible presence of germs of 
typhoid and cholera in the alimentary canals of fishes 
is not without interest. It appears not unlikely that 
fishes may carry disease germs in this manner from 
a contaminated stream to its unpolluted · tributaries 
and thus aid in spreading disease. The observed 
cases of epidemics ' following the course of streams 
upward are thuB explained. 
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THE ISNA BARRAGE ACROse THE NILE. 

Upon the completion of the two barrages across the 
Nile at Aswan and Asyut, experience soon demon­
strated . the fact that in years of bad Nile flood, such 
as have prevailed since the completion of these under­
takings, there was yet a very large district which 
was inadequately irrigated, accompanied by a marked 
deterioration of a considerable area of basin land. 
This was particularly the case ill the Keneh province. 

In order to remove the disadvantages affecting the 
above province, which were very marked, the govern­
ment at once decided upon the execution of another 
noteworthy piece of work-the throwing of a third 
barrage across the river at Isna, about 100 miles .. 
above the great dam at Aswan. The population of 
Esneh is about 25,000 ; and as may be gathered, the 
erection of this work has restored the confidence of! 
the natives in the affected area. This barrage is pri­
marily intended to regulate the flood levels, and will 
illsure in seasons of bad flood, such as have pre­
vailed in Egypt for so many years past, the ade­
quate irrigation of something like 250,000 acres. 

Some time ago we described and illustrated in the 
SCIENTIFIC AMERICAN SUPPLEMENT the task of com. 
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mencing this important work, which . in character 
ranks with · those already completed at Aswan and 
Asyut. The accompanying illustrations convey a 
further idea of its comprehensive character and com­
pletion, which was accomplished welI within the stipu­
lated contract time of three years by Sir John Aird 
& Co. of London, who carried out the previous works 
of this character, and to whom we are indebted for 
permission to reproduce these illustrations. 

bna �arrage ; view from east abutment, upstream. 

In addition to the barrage, the works carried . out 
comprise two small canal-head regulators. The dam 
i� erected about half a mile to the. north of the town. 
lts total length from bank to bank is approximately 
2,900 feet, and it is pierced by 120 openings or sluices, 
each being 16 feet 5 inches wide. The barrage is 
of sufficient width at top level to carry a roadway 
19 feet 8 inches wide, with accommodation for a sur­
face railroad of 2 feet gage. There are in all eleven 
large abutment piers, 37 feet 8% inches in· height by 
13 feet thick, and 108 smaller piers of 6 feet 6 inches 
thickness. The arches of the sluice openings are of 
ooncrete, 20 inches thick, faced with sandstone ashlar 
on both . stream faces, while the piers are rounded 
to half their radius on the upstream side to form cut-

The east bank, looking east. 
THE ISN A BARRAGE ACROSS THE NILE. 
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waters, with battered square ends on the downstream 
side. On the deck . level are three parapets, two on 
the upstream side, in the space between which are 
provided the facilities for opening and closing the 
sluice gates. Each opening has two gates of 9 feet 
10 inches depth, working vertically in cast-iron 
grooves built in the piers. 

When the work was commenced, the preliminary 
operations proved a huge task. Owing to the enor-

mous demands for masonry, quarries had to be opened 
by the contractors, and an extensive fleet of vessels 
secured for its transportation in sufficient quantities 
and in such a manner that work onc" commenced 
should not be arrested for lack of material. The 
sandstone had to be quarried at a point 57 miles up 
the river toward Aswan, while on the other hand the 
limestone was brought from a point 15 miles distant 
in the opposite direction. Temporary roads and rail­
roads had to be laid down, the length of the latter 
aggregating at one time 24 miles, and every type of 
craft was pressed into service for the transportation of 
the constructional material. 

These preliminary operations occupied several 
months, but work on the site of the dam was com-



menced in November, 1906. Actual foundation work 
was first commenced on the east bank, 'but at the 
same time the necessary excavations and sudding of 
the river on the opposite bank were commenced. The 
conditions were fortunately such that the bank sec­
tions could be carried out in such a manner that 
upon the arrival of the ensuing flood season work 
was not stopped, since it had been carried to a point 
to enable it to be continued during the period of 
high Nile. A large sandbank had formed adjacent 
to the east bank, and this facilitated considerably the 
requisite excavation for the erection of nearly forty 
piers, while on the opposite side of the river it was 
arranged to sudd sufficiently to enable foundation 
work to be carried out in regard to the navigation 
lock and twenty-six piers, the river traffic being main­
tained meanwhile in midstream. 

In this work the experience gained by the contrac­
tors in the carrying out of the former works served 
them to conspicuous 'advantage. They were able to 
calculate very closely the time that would be occu­
pied in accomplishing certain sections of the work, 
2.nd this factor appreciably assisted them in the rapid 
execution of the lindertaking. The result was that 
both sides were carried out to adequate height before 
the arrival of the flood season, to enable them to con· 
tinue operations thereon without any delay < , The 
sudding works were; built up oPllard' black soil ' cored 

with bags of sand. As the presence of the ' sandbank 
naturally gave rise to the conclusion that ' water 
would percolate through to the dam foundationS,\ 8  
battery of 12-inch pumps was erected on the river 
bank, to ' keep the foundations dry between , the piles. 
The entire foundations of the barrage are ; inclosed 
by two lines of cast-iron sheet piling placed 69 feet 
9 inches apart, ' and stretching in two parallel Iines 
right across the river. 

By pushing the work at full speed-the number of 
men engaged fluctuated between 8,000 · and 10,000'::"it 
was found possible to get the works well ' advanced 
in height by the time that the water 'pressure upon 
the sudds gave warning that the flood season ; was 
approaching ; and the haste which was exercIsed , in 
this connection, and the fineness with' which the 
work was gaged, may be realized ' from ' the fact that 
when the Budd was cut, the water was allowed to fiow 
over the flooring, which had only been completed a 
few days previously. 

As the ' foundations were found to be on wet run­
ning sand, extreme care was observed in connection 
with the protective iron piling. The piles are so 
driven as to inclose completely the area within, with 
joints grouted, thereby forming a complete . cutoff. 
They were driven ' to over 14 feet into the river bed; 
about 20 inches of the heads prOjecting above the 
latter, and tied irito the superimposed concrete

' 
with 

bolts 3 feet long on the downstream side, Before 
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grouting the joints a % -inch pipe was placed in the 
latter, and all sand blown out under a water jet hav­
ing a pressure of 40 pounds per square inch" the 
cement grouting being , run down these same pipes 
after cleaning had been completed to the base of the 
piles, the pipe being slowly withdrawn while grout­
ing was in progress, so as to secure a perfect joint. 
Above foundation level the joint was calked with 
oakum and made completely water-tight from top to 
bottom. Each pile, it may be mentioned, weighed 
2,184 pounds. To prevent possibility of scouring under 
the foundations of the first season's work, piles were 
driven across the scar ends to serve as a cutoff, fol­
lowed by a pitching on b�th stream faces to a point 
about 80 feet back from the extremities of the founda­
tions. 

When tb,e river fell the following season, it was 
found that the sandbank still existed on the eastern 
side, and operations were soon resumed. At this point 
there remained 1,280 feet of space between the two 
proje,Cting ' ends of the work. But the strength of 
flow ' of the river rendered , extreme caution to be ob­
served ' in the progress from the eastern sections. An 
area 830 feet in length of the line of the barrage 
toward mid-river was successfully sudded off and 
pumped dry. This construction of the river imposed 
a heavy water strain upon , the farthest ' sudd" but hy 
throwing down many thousand sacks to protect 'the 

View looktng west from d01fllStream. 
'.fU lDA BARRAGE ACROSS THE i liILE. 

toe of the outside slopes the difficulty was overcome. 
WO,rk then on , the foundations proceeded so .rapidly 
that the distance between the ends o f .  the two out­
wardly-reaching sections from either bank was re­
duced " to 450 feet by the time the .river began to . .  rise 
again; and foundation work had to cease� 

This was ' the, , critical ,point of . the whole task. It 
was realized that as the ' river had been ·so narrowed, 
if the sudds on either arm could be joined , up ,  the 
work , could be ; considerably facilitated, ' Mr. Webb, 
the , Secretary of State for Irrigation and who had 
designed the barrage, visited the works at this " junc­
ture, and it was decided to make the attempt, It was 
a difficult operation, since it entailed diverting the 
river from its ' norma� midstream path, and this pro­
cedure naturally increased the velocity of river flow. 
The ' lock being by this , time completed, it was opened 
to allow the passage , of ·the water.. It was an anxious 
task. Bundles of sacks , roped , together had to " be 
thrown overboard from bo.ats at those points in m,id­
river where the stream, ran strongest, from a point 
150 ' feet, upstream, where ,' temporary piles were driven 
for the purpose. , Finally · success attended the efforts, 
iuid ' the river was diverted, leaving , the , remaining 
central !!pace ,sudded off. The sudds w�re , then 
strengthened; , by , boatloads of earth , being·, , brought 
down and dumped On their outer surface; 'and a sub­
stantial temporary embankment thus erected. This 
accomplished, pumping had to be hurried forward, 
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but it was a task that had to be , accomplished with 
extreme care. , When the sudds were finished time 
was pressing, and only twelve weeks were left in 
which to carry out the remainder of the foundation 
work and proceed with the superstructure to a height 
above flood level to enable work to be continued with­
out cessation. It was anticipated that as the area 
within was cleared of water, the outward pressure 
upon the sudds might cause some slipping ; but, as 
this developed, boatloads of sacks standing by for 
such emergencies were cast overboard, and in this 
manner the task was successfully achieved. 

The area clear, it was imperative that all possible 
labor should be crowded upon the works. At one 
time over 4,000 men were at work upon the narrow 
stretch of 450 feet linking up the two progressive 
arms. To the contractors it was the most anxious 
period of the whole work. There was a pressure of 
17 feet depth of water upon the sudds outside, while 
the diverting of the river had developed a flow of 
six ,miles per hour velocity. "Blows" occurred fre­
quen;ily in the , sU,dds, but the arrangements provided 
for :dealing with , them were such that no floodings 
of the workings arose. 

At Jast tlle ' foundations of the two sections were 
con�ected, and , the �asonry was pushed forward so 
as to get 

'
above water level by the arrival of the 

flood. As the superstructure proceeded, the pumping 

operations were gradually suspended, so as to allow 
the water within .thIJ sudded area to ;rise slowly. Thus 
by the time the ' river rose the superstructure was 
wall, advanced, and carried to completion without 
anY, delay: 

It .is noteworthy to record that'owing to the energy 
displayed by the contractors the work, despite ' its 
magnitude. " was'" completed ' no less than' eighteen 
months cwithhi, the contracted time, so that the in­
habitailt� of the province will be ; reaping the benefits 
of' irrigation '.a year in adv�nce of the date promised. 
The whole -task was finished within twenty-two months 
from, the , ,commencement of the fourid'ation work, 
which is ,a ,  record in an undertaking of this caliber. 

To. gather 'some idea of the extent of the task, it. 
may be pointed out that the excavations entailed the 
removal of 1,200,000 cubic yards of material ; the erec­
tion of the temporary sudds required the use of 550,-
000 cubic, yards of earth and sand, while 1,000;000 
sacks were ' used in their construction. There ' were 
3;950 tons of piling , used, 42,000 cubic yards of con­
crete, '80;000 cubic yards of sandstone rubble in the 
superstructure, 400,000 cubic yards of ashlar, and 
166,0(}0 cubic yards of limestone pitching in the di­
version, 

The whole of the ironwork was supplied by the 
Ipswich engineeriIig, firm of Ransomes & Rapi,er, wh9 
carried out all the similar work in connection

' 
with 

the other barrages. The navigation lock on the west-
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ern bank is 262 % feet long between sills by 52,1h: 
feet wide, fitted with gates 40 feet deep and a swing 
bridge. On the upstream side the foundations com· 
prise puddle clay topped with limestone pitching 65 
feet 7 inches wide ; while on the downstream side, 
to avoid the severe socuring of the water pouring 
through the sluices, there is a protective apron com­
posed of limestone pitching carr ted to a dista,nce of 
131'14 feet from the toe of the dam. The floor is built 
up of concrete, 3 feet 3 inches thick, with a super­
imposed layer of granite rubble masonry 6 feet 6 
inches thick. The total cost of the barrage has been 
approximately $5,000,000 and it was formally . opened 
by the Khedive on Jrebruary 9th. The provision of 
this dam will insure a plentiful supply of water for 
irrigation through a great tract of fertile land, even 
in the lowest floods, and will remove all apprehen­
sions regarding the . safety of the crops within its 
area for all time. The chief engineer responsible for 
the works was Mr. Murdoch Macdonald, the Director 
General of Reservoirs for the Egy"ptian government . 

• · e  • •  

IMPROVED VEHICLE WRENCH. 

Pictured in the accompanying engraving is a 
wrench particularly adapted for unscrewing the nuts 
of carriage and wagon axles. The wrench differs 
from the ordinary in that it securely holds the nut 

3. 

IMPROVED VEHICLE WRENCH. 

in place, permitting of conveniently starting the nut 
when screwing it on . the axle, and preventing it from 
falling and being lost when it is removed ,from the 
axle. The general form of the wrench is similar to 
the ordinary, consisting of the usual square socket 
with an extension at one side which serves as a han­
dle. Fitted in the socket is a . spring, the general 
form of which is indicated in Fig . .3., It will be ob­
served that the spring is ' bent at its center, and. then 
doubled, so as to provide a ·  Ilortion which extends 
into the socket and another p'ortion which passes along 
the outside. The outer portioIl terminates in a pair 
of hooks which pass through openings in :the wrench 
just below th� handle, and serve to hold the spring 
firmly in place. When using a wrench of this sort 
the operator may keep his hands ·clean, . for he does 
not have to touch the nut. The wrench clings to the 
nut after it has been. removed, and there is no danger 
of its becoming soiled by falling to the ground. The 
inventor of this improved vehicle wrench is Mr. Car­
r�ll J. Atkins, Cando, N. D. 

• • • 

DEVICE FOR OPERATING WINDOW SHUTTER. 

In cold weather, or wh�m a rain storm suddenly 
comes up and it is desirable to close the window 'shut­
ters, it is rather unpleasant to have to ' expose o�eself 
to the elements by opening the window and reaching 
out for the shutter arm or catch. The accompanying' 

illustration shows one method of overcoming this ob-
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Scientific American 
jectionable task by operating the shutter from within 
the room. A sectional view, in plan, of the m echanism 
used is shown in Fig. 1. The shutter A is hinged to 
the outer frame B of the window. Projecting through 
the inner side of the frame is a hand wheel 0, mounted 
on a shaft which carries a pinion D. The latter en­
gages a rack E, adapted to slide through the stile of 
the window frame. At its outer end this rack bar is 
connected by a link to a lever arm F. The lever arm is 
pivoted at one end to a plate G secured to the window 
sill, while at its opposite end it is connected by a: link 
H to the shutter A. When the hand wheel 0 is turned 
in clockwise direction, the rack bar E is fed toward 

. the left, causing the lever arm F to swing on its 
pivot, closing the shutter A. The end of the rack 
bar which slides in a track formed in' the plate G 
engages a hook J, carried by the shutter A when the 
latter is closed, as shown by dotted lines in Fig. 1. 
This serves to lock the . shutter in closed pOSition. The 
inventor of this shutter-operating mechanism is Mr. 
August Weber, of Long Branch, N. J. 

• • • • 

KETTLE STILL. 

A simple apparatus for distilling water 
'
is . illustrated 

herewith, which should prove quite valuable in dis­
tricts where the water is so impure. that it must be 
filtered and boiled before it can be used. The ap­
paratus is in the form of a kettle, arid, in fact, may . be 
used as a kettle when it is not desired to use it as a 
still. The body of the kettle, which is indicated. by the 
letter A in the engraving, is provided with a main 
spout B at one side, and a smaller spout 0 at the op­
posite side. The interior of th� kettle is divided into 
two compartments by means of a partition D, and the 

' spout 0 communicates with the upper. compartment. 
The partition D is formed with a central tubular por-

KETTLE STILL. 

tion, opening through the top of the kettle to permit 
of pouring water into the lower compartment. A 
bucket E is used with the kettle and is provided with 
no flanged portion at the bottom adapted to fit into 
the tubular portion ' of the partition D . . Communica­
tion between the interior of the bUCket E and the 
lower . compartment of the kettle is had through an 
opening G surrounded by an upwardly-extending fiange. 
Adapted to fit into the bucket E, or formed integrally 
therewith, is a second bucket F which is of such 
dimensions as to provide a narrow chamber between 
the two buckets. In use, the lower compartment of the 
kettle is filled with the water to be distilled, .and as 
this water is brought to a boiling point over a fire, 
the steam generated passes into the bucket E and is 
condensed by coming into contact with the bucket , F. 
The latter is filled with cold water so as to keep it 
cool and insure proper condensation of the steam. The 
condensed steam cannot fiow back ' into the chamber 
A, owing to the flange surrounding the opening G, 
but it flows through a small pipe into the upper cham­
ber of the kettle. Thence it may be poured out 
through the spout 0 when desired. It will be observed 
that the spout B is ,lmost entirely cut off from com­
munication with the body of the kettle A, except for 
a small aperture at the bottom, the object of this being 
to prevent the steam from escaping through the spout 

. B. Mr. A. W. Blunden, of Sebastopol, Cal., has re­
rently secured a patent on this kettle still . 
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A NOVEL ELECTRIC MOTOR. 

Pictured in the accompanying engraving is an elec­
tric motor which is operated by an oscillating arma­
ture. The motor is formed with a · C-shaped permanent 
magnet A. The oscillating armature is supported on 
a shaft B between the poles of the permanent magnet. 
The armature consists of four electromagnets num­
bered 1 to 4 in the illustration, and the polarity of 

magnets 1 and 3 is of the same sign, but opposite to 
that . of the magnets 2 and 4. By alternately changing 
the polarity of these electromagnets, a rocking motion 
of the

' 
armature is produced, owing to the action of 

its poles on those of the permanent magnet. The arma­
ture shaft B is formed wfth an arm 0, connected by a 
pitman D to the revolving power shaft of the motor. 
The latter carries a flywheel at each end. Connected 
to the power shaft by means of a crank and link E, 
is a crank arm formed on the rock shaft F. The latter 
carries four disks G of insulating material, which are 
connected by means of rods H and J. Bearing against 
these rods are the contact springs K and L, and the 

A NOVEL ELECTRIC MOTOR. 

circuits are so arranged that as the shaft F is rocked 
back and forth by the rotation . of the power shaft the 
current is alternated, thus alternating the polarity of 
the electromagnets. When starting the motor, it is 
merely necessary to rock the armature out of the 
neutral pOSition, after which it will continue to rock 
and acting through arm 0 and pitman D, keep the . 
power shaft in motion. Mr. Gustaf Seidel, of Saunders· 
town, R. I., is the inventor of this electric motor. 

. � . . .  -

IMPROVED GARMENT HANGER. 

One of the objections to the ordinary garment hanger 
is the fact that the arms are set at a fixed position 
which cannot be altered to suit different styles of gar­
ments, and the length of the arms cannot be adjusted 
to meet various requirements. The garment hanger 
which is illustrated herewith is deSigned to overcome 
these faults. The two arms A are formed of sheet 
metal and are reduced at one end where they are joined 
by a bolt or pivot B. The body of each arm is folded 
over, forming a fiat sleeve adapted to receive an exten­
sion member O. The . outer end of each member 0 
is shaped to support i.he shoulder of the garment. At 
the under side of each arm A are a number of open­
ings D, adapted to receive a projection E on the inner 
end of the extension member O. Thus, when .the ex­
tension member is drawn out to the desired degree it 
will be held in place by engagement of the projection 
E with one of the apertures D. Each arm A, at the 
pivot end, is provided with an arcuate extension G. 
One of these arcs is provided with a number of project­
ing teeth which are adapted to be engaged by a single 
tooth on the other arc, to hold the two arms at the 
angle at which they are set. The hanger F, which is 
secured to the pivot bolt, is offset so that when the 
two arms are folded together it may be turned down 
against their edges ( Fig. 2 ) . The inventor of this 
garment hanger is Mr. Reginald C. Thomas, of 337 
State Street, Brooklyn, N. Y. 

IMPROVED GARMENT HANGER. 



RECENTLY PATENTED INVENTIONS. 

or Interest to Fannen. 

ElEAT-REGULATOR.-C. F. RUKES, Spring­
field, Mo. In this case when the temperature 
In the burner exceeds a predetermined value, 
the bars will expand, bowing further outward, 
thus extending the lazy tongs which w1ll move 
the valve lever, decreasing the supply of fuel. 
Should the incubator become too cool, the bars 
w1ll contract, thus shortening the lazy tongs 
and move the lever in the opposite direction, 
to increase the supply of fuel. 

STALK-CUTTER.-F. P. C'HAl'A, Eva, Texas. 
In operation the machine is driven through 
the field between adjacent rows of stalks 
which are severed by the engagement of the 
sharp edge of the blade therewith. The rear 
end of each of the blades Is curved outwardly, 
so that should a stalk be pushed outwardly by 
the inclined portion of the blade, It w1ll be 
engaged by the outwardly bent portion. Means 
permit the side members of the frame to yield 
Inwardly, should they or the blades engage 
unyielding objects. The arrangement of blades 
also permits their easy removal for sharpening 
or inserting new blades. 

FERTILIZER-DI STRmUTER.-J. K. GOUR­

DIN, Pineville, S. C. In this case the inven­
tion pertains particularly to an Improved ar­
rangement of means for discharging fertilizer 
from the hopper, and to Improved means for 
elfecting the broadcast distribution of the fer­
tlllzer after discharge from the hopper. Means 
provide for adapting the machine for distribut­
Ing fine, coarse, or lumpy, and also for dis­
tributing cotton seed. 

or General Interellt. 

ATTACHMENT FOR TOBACCO-PIPES .­
W. E. FRAzEE, Perham, Minn. The object of 
the invention Is to provide a device inexpen­
sive to manufacture, which W1ll cause the to­
bacco in the pipe to bum slowly and evenly 
in the w ind, and which w1ll obviate the dan­
ger of burning ashes being blown back into the 
face of the smoker. 

ATTACHMENT FOR ANIMAL-TRAPS.-M. 
GRAVATT, Port Royal, Va. This invention has 
reference to attachments for use in animal 
traps, and more particularly such as are 
adapted to be used as securing means for hold­
ing saplings or the like, to which traps have 
been attached, in bent positions until released 
by the struggles of the animals caught in the 
traps. 

COMBINED RACK AND HOLDER.-O. M. 
HARDING, Winona, Miss. The purpose here Is 
to provide a construction which alfords a com­
pact, neat tliing 'cabinet which is portable, that 
may be placed upon a desk or table for con­
venient service. which alfords separate recep­
tacles for letters, stationery materials and 
other desk furniture, and provides separate' 
supports for rubber stamps that may be a part 
of the desk equipment. 

, SIGN.-J. IGELSTROEM, Massillon, Ohio. The 
. sign is of pyramidal form and adapted to be 

supported upon the counter or in the show 
window of a store, or suspended from a chan­
delier or other fixture, the object being to pro­
duce a sign that may be shipped or transported 
fiat and occupy the minimum space, but which 
may be readily folded to present advertising 
matter to persons viewing the sign from any 
direction. 

• 

GUN-SIGHT.--G. M. WANEE, Red Blulf, CaL 
The Invention relates more particularly to cov· 
ered or tubular sights. An object is to pro­
vide a sight which will not only permit the 
operator to see the entire object at which he 
is shooting, but will also permit him to take 
a fine sight of any special part thereof. It 
can be readily taken apart for cleaning or re­
versing of the partition. 

Prime Roven and TheIr Accessories. 

PACKING - RING EXPANDER ; - W. H .  
RICHARDSON, Brunswick. G a .  This practical 
device w1ll alford convenient and easily oper­
rated means. that may be readily engaged with 
a split resilient packing ring. and by adjust­
ment thereof quickly and evenly expand the 
engaged ring. so that it may be slipped upon 
the periphery of a piston. and when in pla�e 
be released for its sliding introduction into the 
channel it Is to be seated in. 

Hallways and TheIr Aecell8Orles. 

RAILROAD - CROSSING. - G. P. KEITH, 

Rochester. Ind. The crossing can be quickly 
and conveniently adapted for use in connection 
with an adjacent railroad crossing. without 
one interfering with the other. since the ralls 
of one crossing are elevated above the ralls of 
the other, an opening of sulllcien t width being 
provided in the upper track to enable trains 
to pass upon the lower track. 

Pertaining to VehIcles. 

SPEED-RECORDER.--G. A. LEE, New YorK, 
N. Y. This recorder is more especially de­
signed for use on automobiles and other vehi­
cles. and Is arranged to graphically produce 
and display to the occupant of the vehicle, the 
speed at the time, and to form a permanent 
record of the speed of the vehicle while ' the 
latter is running. the record showing the time, 
mileage. and speed per hour. 

BOLSTER AND STANDARD lrOR WAGONS. 
-C. M. SHOTWELL. Fossil . Wyo. The Inven­
tion is an improvement in bolsters, and the 
object Is to provide adjustable standardp which 

Scientific American. MARCH 6, 1909. 

may be arranged to fit dllferent widths of bed.s 
or of articles carried on the bolster or which 
may be incluied with respect to the bolster for 
supporting hopper shaped beds 'and the ' like • . 

TIRE-PROTECTOR. - G. C. HOSKIN, Le 
Mars, Iowa . An object in this invention is to 
provide a fiexible tire protector constructed to 
obviate any danger of the tires becoming punc­
tured by sharp stones, nalls, glass, or the Uke. 
Further, to provide a protector that eliminates 
all danger of skidding on slippery roads or 
pavements, and which increases the tractive 
e:fliciency of the driving wheels. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invt'.ntion, and date of this paper. 
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for the Week Ending 

Cooking utensil. R. M. Austin . . . . . . . . . . . . . .  913.450 Harrow. cultivating. ' J. Bradford . . . . . . . . . . .  913.256 
CooP. poultry. H .  W. Bnrgett . . . . . . . . . . . . . .  913 . 1 01 Harvester. C .  M. McCormick . . . . . . . .  91 3.421 . 913 .422 
Core making apparatns. J. R. Davies . . . . .. .  913,270 Hat pin. J. O. Steele . . . . . . . . . .  " . .  , . . . . . . . . 913. 067 
Cork compound and making same. J. J. C. Hat pin. ornamental safety. S. J. Jacobsen . '  913.643 & M. Smith . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  913,572 Heater. E.  B. Raymond . . . . . . . . . . .  , . . . . . . . .  913.672 
Corn husking apparatus, W. B. Havens . . . . .  91 3.130 Heating and illuminating device. S. S. St. 
Corset, apparel. D. Kops . . . . . . . . . . . . . . . . . . .  913.404 Hoor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 913 .068 
Cotton chopper. T. H. Ellis . . . . . . . . . . . . . . . . . 913.115 Heating apparatus, electric. F. Conrad . . . . . .  912.994 

Februar.y 23 , 1 909, 
A N D  B A C H  B B A R I N G  T H A T  D A T B Cotton chopper, J .  W. Garrett . . . . . . . . . . . . .  913.373 Heating device, electric, C .  Aalborg . . . . . . . .  912.9'85 

Cotton chopper. · D. H. Callahan . . . . . . . . . . . . .  918.468 Heating system , hot water. A. E. Crow-
[See note at end of list about conies of these patents.] Cotton chopper. Hogan & Knetsch . . . . . . . . . . . 918.659 hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.364 

� Counter measnre. computing. F. I , Goodenow 913.124 Heating system regulator, hot water. J. M. 
Cow milker, F. M. Devore . . . . . . . . . . . . . . . . . . 913,108 McKeown . . .. . . . . . .  ; . . . . . . . . . . . . . . . . . . .  91 3.033 
Crane j ibs. etc .• which move In a vertical Hog waterer. automatic. C.  Pelmulder . . . . . .  913.158 

Acid. converting catechin Into a catechu plane. mecha"lsm for raising, Heym & Hoisting a�paratus, . F. W. Lovell . . . . . . . . . .  913.020 
tannic, Osborne & Schupp . . . . . . . . . . . . . . .  913, 426 Kimmel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913.289 Horse feed ng device. E. M. Rand . . . . . . . . . .  913,805 

Advertising device, J. W. Phelps . . . . . . . . . . .  913,048 Crane, traveling, W. H. Morgan . . . . . . . . . . .  913.031 Hose coupling. C. H. Chapman . . .  , . . . . . . . . .  913,259 
Aerial vessel, C. J. Lake . . . . . . . . . . . . . . . . . . . 913,517 Cream separator. W. C.  Hartmann . . . . . . . . .  913.006 Hose coupling, detachable. Beraud & Achee. 913.351 
Air condnlt, hot. W . W. Hanold . . . . . . . . . . . .  913,284 Cream whipper. J. M. Kler . . . . . . . . . . . . . . . . . 913.398 Hose supporter. F. F. Knothe . . . . . . . . . . . . . .  913.294 
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on" Creasing machine. J. F. CIl'ary . . . . . . . . . . . . .  91 3.361 Hydrocarbon bnrner • .1'. Du Ross . . . . . . . . . . . .  913.478 
Min ..-. Crop handling machine, J. B . Schuman . . . . .  913.438 Index gnlde. etc . ,  J. H. Rand . . . . . . . . . . . . . .  913.162 

Amusement apparatus, M. R. C.  Sonntag . . .  913.243 Cultivator. E. Blss . . . . . . . . . . . . . . . . . . . . . . . . . 913,461 Indicator lock. Andrus & Rause . . . . . . . . . . . .  913.448 
Amusement device. I. Klralfy . . . . . . . . . . . . . .  013.511 Current Indicator. electric. F. N. Conant . . .  913.105 Insect destroyer, A. O. EllIthorp . . . . . . . . . . .  913.205 
Anchor, T. Downie . . . . . . . . . . . . . .  " . . . . . . . . .  913,367 Current apparatus. nndulatlng. F. Cedergen . 913. 104 Insulator. disk, L. Steinberger . . . . . . . . . . . . .  913.439 
Anchor, ship's, Hlngley & Fletcher . . . . . . . . • 913,2112 Curtain and shade holder. window. A. Logs- Insulator mold. C.  C.  Johnson ,' . . . . . . . . . . . . .  913.212 
Animal marker. l .  O.  Olsen . . . . . . .  , . . . . . . . .  918,042 don . . . . . . . . . . . . . . . . . . . . . . . . . .  : , . . . . . . .  91 3.019 Internal combustion engine. J. C. & W. C .  
Ankle support a n d  protector. H .  J. Collis . . . 913,263 Curtain pole, F. Wukmanlc . . . . . . . . . . . . . . . . .  913.344 Strickler . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.070 
Antlsllpplng device. C.  J. Marlus . . . . . . . . . . .  913,411 Cutlery. A. Grah . . . . . . . . . . . . . . . . . . . . . . . . . . . 913.207 Iodin compounds of fats. mannfacture of 
Armature coils. device for use In making, Cutter and shredder. J. J. Farquer . . . . . . . . . .  913.485 new stable, B. R. Seifert . . . . . . . . . . . . .  913.311 

J.  F. Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913. 103 Cycle ammonia power or refrigerating appa- fron. extracting, C.  G. P. de LavaL . . . . . . .  913.405 
Assaying. J. C. Hames . . . . . . . . . . . . . . . . . . . . .  913,129 ratus, continuous. J. Robson . . . . . . . . . . .  913.165 Iron or steel, solution for treatment of. A . 
Attaching and releasing devlce. D. B. Rus- Cycle. etc .• driving and braking mechanism . Hayes • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . .  9j3.657 

sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913,673 R. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.332 Ironing press. F. Krapp . . . . . . . . . . . . . . . . . .  913.296 
Automobile driving mechanism support, E.  Cycle saddle, motor, ,F. Meslnger . . . . . . . . . . . 913.300 Jack. wire stretcher, and post pnller. lIft-

W. M. Bailey . . . . . . . . . . . . . . . . . . . . . . . . .  913,250 Cycle stand, H. T. Adams . . . . . . . . . . . . . . . . .  913.446 lng, L. T. & T. H. Goolsby . . . . . . . . . . .  913.281 
Automobile rear axle transmission mechlln- Densimeter. A . .  Mnntzlng . . . .. . ; . . . . . . . . . . . . . 913.420 Jar closure • .  J. L. Klvlan . . . . . . . . . . . . . . . . . .  913.214 

Ism. M .  L. Williams . . . . . . . . . . . . . . . . . . .  913.084 Detachable coupling. F.  G. Fairall . . . . . . . . .  913.484 Journal box. railway, E. G .  Canghey . . . . . .  913.360 
Automobile steering device. J. Carter . . . . . . .  913,198 Detlnnlng; Fernberger & Murray . . . . . . . . . . .  913.275 Journal box waste supporting a ttachment, 
Automobile wheel. E.  S. Lea . . . . . . . . . . . . . . .  913.522 Digging Implement. J. R. Baylis . . . . . . . . . . .  913,330. R. A. Billingham . . . . . . . .. . . . . . . . . . . . .  913,458 
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913,424 Distance tinder. J. G. R. Lllliendahl . . . . . .  � 913,526 Jury and jury frame for facilitating ortho-

11 913.586 Distributer. W. H. Sanders . . . . . . . . . . . . . . . .  913.169 pedlc treatment, G. W. Haas . . . . . . . . . .  913,127 
Ball ear, F. Westerbeck . . . . . . . . . . . . . . . . . . . .  918,335 Door. L. C. Dalhousie . . . . . . . . . . . . . . . . . . . . . .  913,269 Knife handle. Putnam & Livingston . . . . . . . .  913.161 
Basin and trap. catch. J. R.  Williams . . . • . .  913,338 Door closing and checking device. A. H. Lace fastener. W. H. Schweitzer . . . . . . . . . . .  913.568 
Bath or basin waste. H . M. Weaver . . . . . . . .  913,077 Sulser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913,320 Ladders. steps. trestles. etc. ,  adjustable foot 
Bath-tUb supply and waste, D. C. Charmols 912.990 Door. lire escape. J. B. Bernier . . . . . . . . . . . .  918.61 0  for. G. Bartlett . . . • . . . . . . . . . . . . . . . . . .  913.452 
Batteries, method and apparatus for revivl- Door hanger. J. W. McQueen . . . . . . . . . . . . . .  913.150 Lamp, arc. C. A. B. Halvorson . Jr . . . . . . . .  913.209 

fylng dry cell. H. B. Ramey . . . . . . . • . . •  913.563 Door lianger. G. Lane . . . . . . . . . . . .  , . . . . . . . . . .  913.518 Lamp burner, R.  A. Sommerville . • . . . . . . . .  913.173 
Bearing. antlfrlctlon. G.  Matta . . . . . . . . . . . . . 913,529 Door hanger, sliding. W. W. Clark . . . . . . . • .  918.261 Lllmp, electric, I .  Ladotr . . . . . . . . . . • . . . . .  913.016 
Beet blocker, C .  Canutson . • . . • • . . . . . . . . . . . •  912.987 Door hanger. sliding. A. Jenson . . . . . • . • . . . .  913,660 Lamp, electric arc. W. R. Ridings . . .  ; . . . .  913.308 
Belt fastener, P. A. Hudson . • . . . . . . . . . . . . .  913,386 Door, etc . • latch and lock. F. G. Marbach . .  913.409 Lamp. Incandescent gas. H. E. Woods . . . .  913.088 
Belt, tlreman' s, J'. E. Smith . . . . . . . . . . . . . . . .  913.171 Door secnrer. W. Mlnderleln . . . . . . . . . . . . . . . .  913.223 Lamp socket keys. cam for. G. B. Thoma s . , 91 a. 584 
Binder. loose leaf. A. B . .  Underwood . • . . . . . .  913,073 Doors. gates. etc .• engaging mechanism for. Last, A. G. Fltz . . . . . . . . . . . . . . . . . . . . . . . . .  913. 1 1 8  
Binder. loose leaf, C.  H.  Mann . . . . . . . . . . . . .  913,527 F. Q. Marbach . . . . . . . . . . . . . . . . . . . . . . . . . 913,410 Lathe driving center. B. Wehner . . . . . . . . . .  913.594 
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Dough mixing and kneading machine, G. J. Lemon slice squeezing device. C. Doll . . . . . .  913.365 
I I ., Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913, 133 Lever mechanism. J. F. S. Goble . . . . . . . . . .  913,490 

Boat propeller. E. Danlel . . . . . . . . . . . . . . . . . .  913.62 4 Drain tile trimmer, A . Gonnor . . . . . . . . . . . • . 913,620 Line setting and casting machine. H. 
Boller check valve clean-out. J. R.  Martin . 913.023 Drier. F. A. Hetherington . . . . . . . . . . .  , . . . . . .  913.497 Degener . . . . . . . . . . . . . . . .  , " . . . . . . . . . . .  913. 627 
Boller compound. H . R. Yonng . . .  , . . . . . . . . . 913.606 Drilling and reaming device. templet. Linotype and other type casting machine. 
Boiler installation; Germeau & Bouton . . . . . .  913,638 Berger & Beazell . .  ; . . . . . . . . . . . . . . . . . . . . 913.455 Albrecht & Muehleisen . . . . . .  , . . . . . . . . . .  · 913.447 
Boilers. apparatos for producing circulation ' DRst collecting and absorbing snbstance. J. Load lifting and releasing device. M. C. 

In steam. V.  Andrloll . . . . . . . . . . . . . . . . . .  913,347 A. Dulfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913,476 Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913 .540 
Bolt blank threading and tnrnlng machine. . Dye. red. W. Konig . . . . . . . . . . . . . . . . 913,513. 913.514 Lock, V. Blly . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  913.459 

C. K. Lassiter . . . . . . . . . . . . . . . . . . . . . . . . . 913.520 Dyeing machine. W. Erler . . . . . . . . . . . . . . . . . . 913.274 Lock pin, V. V. Pittman . . . . . . . . . . . . . . . .  913.560 
Bolt extractor, G. D. Morrison . . .  :: . . . . • . . .  913,226 Dynamo and motor brush spring. J. H. Poole 913.562 Locomotive pilot. Justis & Littrell . . . . . . . .  913.391 
Boring. turning, and facing machine. E. B. Electric broiler. G. E. Stevens . . . . • . . . . . . . .  913.579 Loom filling-detecting mechanism, R. Bur-

Bellew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  913,312 Electric controller or switch contact, A. gess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  913.196 
Bottle capping machine, Adriance & Calleson 913.182 White . . . . • . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . 913.081 Loom t::Ck IInder mechanism. B. F. Mc-
Bott

c
leom

d
b

r
ln

a
e
ln

d
lI
,
ng

oe
a

t
nd
hlg

b
&
Ox

BO
Cl

n
e
rg
an

o
l
.
n

.
g 
. . .  

d
.
e
.
v
.
l
.
c

.
e 

.
• 

913, "" 
Electric cord retriever, W. O.  Rew . . . . . . . . .  913.432 Gu ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.301 

N ...... Electric Installation tubes, adjnstable coup- Loom selvage motion, J. Belavance . . . . . . . .  913,095 
Bowl. lIush. B. G. Butler . . . . . . . . . . . . . . . . . .  913,355 ling for. W. H. Vlbber . . . . . . . . . . . . . . � .  913,1588 Loom shuttle meChanism. P. Martourey . . . .  913,667 
Bowl, separator, G. Webster . • . . . . . . . . . . . . .  913.079 Electric machine. dynamo, B. G. Lamme . . . 913.017 Lnbrlcator, W. E. Parr . . . . . . . . . .  � . . . . .  , .  913.553 
Box. R. A. Robbins . . . . . . . . . • . . . . . . . . . . . . . •  913.054 Electric machine. dynamo, L. Lyndon . . . . . . . 913,666 Mall chute, L. Ehrlich . . . . . . . . . . .  913. 1 1 1 .  913.114 
Box cover press. H. Vlal . . . . . . . . . . . . . . . . . . .  913. 1 78 Electric metal working apparatus. A. E. Mall bandllng apparatus. D. E. Coughlin . . . .  912.996 
Box lid holder. T. F. Manley . . . . . . . . . . . . . .  913,021 Bucbenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  913. 616 Mail holder. M. Cooper . . . . . . . . . . . . . .  ' . . . .  913.471 
Brace. See Post brace. Electric motor control system. W. Cooper . • . 913,9911 Mall pouch handling apparatus. W. A. 
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4 Eledrlc motor for high tension · currents, N. Loomis • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.665 

8) .... oMyschkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913.541 Marker. land, H. N. Randall . . . . . . . . . . . . .  913.235 
Bridle winker strap. T. J. Steen . . . . . • . . . . .  913.577 Electric time switch. W. E. Richter . . . . . . .  913.052 Massage apparatus, M. A. Haines . . . . . . . . . .  913.492 
Brush, C. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . 913.804 Electric trap. G. S. Riggs . . . . . . . . . . . . . . . . .  918.053 Match sate.  M. B. Keller . . . . . . . . . . . . . . . .  913.394 
Brush making machine. J. E. Snevely . . . . . .  913.314 Electrical and other fixture clamp, W. M .  Match serving box. J. Hereann . . . . . . . . . . . .  913.132 
Brnsh. tooth, C. L. Alexander . . . . . . . . . . . . .  913.184 Meacham . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  918.024 Measuring last tape, G. E. Belcher . . . . . . . .  913.454 
Brnsh trimming and cleaning machine. H. Electrical apparatus. O. Schaumberg . . . . . . . .  918.060 Measuring roll. non-recount fabric. W. W. 
Bucket. minnow. A. W. Hart . . . . . . . . . . . . . .  913.379 C. Crehore . . . . . . . . . . . . . . . • . . . . • • . . . . . .  913 .363 Mechanical movement, J. D. A. Johnson . . .  . 

J. Lebherz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913,523 1 .ElectriCal apparatus synchronizing mean •• A. Blrnstock . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 
Bucket, scoop gaging. G. L. Stuebner . . . . . .  913.319 Electrical connection. G. H. Pride . . . . . . . . . .  913. 160 Mechanic' S case. W. F. Shrum . . . . . . . . . .  . 

913.676 
91 3 . 145 
913, 569 

Bucket. wheelbarrow hoisting. A. Smith . . . .  913.241 Electrical fuse spltter. Sauve & Bernardl . . .  913.566 Medical apparatus for Injecting purposes. K ,  
Bnckle. N.  Koster . .  , . . . . . . . . . . . . . . . . . . . . . . . 913.645 Electrical receptacle door hinge, W. W. Krautschnelder . . . . . . . . . . . . . . . . . . . . . . . .  913.297 
Bnli rings. manufacturing. C. P. Showell . . . 913,651 Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918,504 Metal bars by twisting. machine for cutting. 
Bung, W. H. Gerald . . . . • • . . . . . . . . . . . . . . . . . . 913.637 Electromotor ' automatic starter. continuous H. H. J'ensen . . . . . • . . . . . . . . . . . . . . . . . .  913.013 
Buoy. ring, H. F. Busch . . . . . . . . . . . . . . . . . . . 913.617 current, Schoeller & Sundbausen . . . . . . . .  913.437 Metals electrolytically, precipitating. A. 
Burglar alarm, C. G. Munsell . . . . . . . . . . . . . .  913.669 Elevator door. A. J'. Zitzmann . . . . . . . . . . . . .  913, 181 Ramen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  913.430 
Burner vaporizer. O. Helnrlchsdorlf . . . . . . . . .  913.288 Engine and 'volatile lIuld engine plant, gas, Metallic structure. P. M. Wege . . . . . . . . . . . .  913.334 
Cable conveyer hoist, B. C. Rlblet . . . . . . . . .  913.564 J. Robson . . . . . • . .  � . . . . . . . . . . . . . . . . . . . . 913. 166 Metallurgical process. G. Moore . . . . . . . . . . . .  913.535 
Cable terminal. F. B. Cook . . . . . . . . . . . . . . . . . . 913.264 Engine carbureter. hydrocarbon. G. Breeze . .  913.354 Milk cooler. W. Mitcham . . . . . . . . . . . . . . . .  913.418 
Calculating appliance. G.  W. Evans.Cross . . . 913.483 Engine valve operating mechanism, expl<r Milk, Pasteurizing. J. Willmann . . . . . . . . . .  913.600 
Camera. foldable rellex. E. Branburger . . . . .  913. 353 slve; H. Stelugassner . . . . . . . . . . . . . . . . . .  913,578 Mine, snbmarlne. M. Klauber . . . . . . . . . . . . . .  913.401 
Can closlnl\' machine blank feed mechanism. Engines. means for cooling the cylinders of Mine. submarine. K. 0 . . Leon . . . . . . . . . . . . . .  913.524 

O. Dempewolf . . . . . . . . . . . . . . . . . . . . . . . . . 913.628 explosive. D. B. Whitehill . . . .. . . . . . . . . .  913.599 Mines. removing loose materials. dust. and 
Can soldering machine soldering device, G. Envelop, J. R. Hnlf . . . . . . . . . . . . . . . . . . . . . . . .  913.387 gases from, F. T. Byers. reissue . . . . . . . 12.923 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913,065 Envelop, J. Dra�mel . . . . . . . . . . . . . . . . . . . . . . . . 918.473 Mold. J. L. Sackett . . . . . . . . . . . . . . . . . . . . . .  912.057 
Can stoppers, Implement for applying and Envelop, J. C. Brown . . . . . . . . . . . . . . . . . . . . . .  91 3.612 Molding apparatus. S.  Grllflth . . . . . . . . . . . . .  913.126 

caps'":I,!,:
v�h Filq:''ll'!trb:.:':' ' 'appii':';�� · f�� 913 .336 Env"J�rs 

f�� . ���-���. �����I
.
a

.
l: . �' . .  �' . .  ����� 913. 058 H��dl:�/'t��efa��lc

Tin��� ' .::������: · i;. 913. 194 
charging, P. Giron . . . . . . . . . . . . . . . . . . . . .  913,656 Extensible bracke!, O. H. Pieper . . . . . . . . . . .  91 3.049 Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  913 . 318 

Car axle box lid. H. C. Gamage . . . . . . . . . . .  913.371 Extension table. Ii. B. Dickson . . . . . . . . . . . . . 913.204 Motor starting device. electric. C. D. Knight 91 3 .512 
Car bolster reinforcing construction. F.  L. Eyeglasses. nose clip or guard for, J. H. Motor system control. E.  Gruenfeldt . . . . . .  913.282 

Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913. 1 43 Ostrander . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  913. 647 Motors. operating alternating current. R. D. 
Car construction box. Irwin & Tesseyman . . . 913.142 Eyeglasses. nose gilard for. J. H. Ostrander. 913. 164 Mershon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.41 5 
'Car coupling. J.  Kelso . . . . . . . . . . . . . . . . . . . . .  913.213 Feed box lind manger. ' cllmblned, J. E. Mower. lawn . A. L. Le Vine . . . . . . . . . . . . . .  913.525 
Car conpllng. McConway & Kelso . . .  913.229. 913.230 Thompson . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . 913.175 Needle. C. V. Reeder . . . . . . . • . . . . . . . . . . . .  913.648 
Car, dump. A. Campbell . . . . . . . . . . . .  913.357, 913.358 Feed . mixer. 'J; S, Kilpatrick . . . . . . . . . . .  , . . . 913.399 Nitroglycerin. manufactnrlng, F. Aigner . . .  913.653 
Car rack. W. B. McCartby . . . . . . . . . . . . . . . . .  913.228 Feeding mechanism; O. O. Hill . . . . . . . . . . . . .  913.134 1 Nut" lock, c. H. Stall . . . . . . . . . . . . . . . . . .  913.174 
Car releasing device. log. E. Beaudin . • . . . . .  913,094 Fence, portable baby, R. H. Villard . . . • . . . •  913,075 Nut lock, S. H. Coleman • • . • . . . . . • . . . . . . . .  913.201 
Car roof. J. Masker . . . . . . . . .  : . . . . . . . . . . . . . .  918,412 Fence post and wire fastener, J. H. Knlck- Nnt lock. W. H. Cottrell . . . . . . . .  913.266. 913.267 
Car wheel, motor, J. H. Symonds . . . . . . . . . . . 913.580 erbocker . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  913,402 Nut lock, C_ H. Ferguson . . . . . . . . . . . . . . . .  913.486 
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F o u r-f i f t h s  o f  a 

B l a c k s m i t h  s T r o u b l e s  
, 

come from a faulty fire. How does your fire burn ? Is it sometimes hot and sometimes not ? 
Does it come up very fast and then lose its heat ? Is the red flame edged with blue ? 
formed dark-colored and crumbling ? Do you have trouble making good solid welds ? 

Is the coke 
Then-

You�re Using the Wrong Coal 
Try these simple tests on the coal you are now using : 

I -Take several pieces the size of your fist and crack them open. If little white scales or brown deposits appear between 
the layers, they are sulphur. It is bad for any iron or steel, and absolutely prevents making good weld. Webster 
Smithing Coal contains no such white scales or brown deposits, because it is  practically free from sulphur. 

2- Look at the coke formed around the edge of the fire. If it is not solid and of a clear gray color, the coal contains a 
large quantity of d irt. Webster Smithing Coal forms a clear gray coke, of even grain, which when burned over, makes 
a hot, steady fire. 

3-A blue edge around the flame indicates a large amount of the injurious sulphur. Webster Smithing Coal being practi­
cally free from sulphur, makes a pure red and yel low flame. 

4 - Look closely at your coal-pile and see how many pieces of dull gray slate you can pick out, just from the surface of 
the pile. Slate is not coal.  It wi l l  not burn itself, and it keeps even the coal with which it is mixed from burning 
freely. Webster Smithing Coal is not slate. It is pure Coal. 

5-l f your fire is hot in spots, or for a short time, and then " drops out .. -the coal is low i n  heat efficiency- is not adapted 
to smithing. Webster Smithing Coal maintains a high, clear heat for a remarkably long time, because it is a l l  pure 
heat-giving coal,  specially selected and special ly prepared for smithing. 

It pays a blacksmith to use Webster Sm ithing Coal.  Pays h im in dollars saved on his coal bi l ls. Pays 
by avoid ing al l  those fi re troubles and welding troubles which commonly s poil h is work and ru ffle his 
temper. Pays him in the qual ity and quickness of his work. 

Webster Smithing Coal is m ined in Cambria County, Pennsylvania, right in the heart of the region 
noted for high grade smithing coal.  I t  is especially adapted for forge use, and i ts s u periority for this pu rpose 
is easi ly shown by comparing it with any other coal. Webster Smithing Coal may be obtained from local 
coal dealers at  poi nts in the U nited States and Canada in bags, in bulk or car load lots. Write for prices and 
fu rther particu lars, and remember-

It pays every Blacks mith wherever located to use Webster Smithing Coal 

PENNSYLVANIA COA L  6. COKE COMPAN Y  

Boston, 1 4 1  Milk Street 
T. H. WATKINS, Receiver 

Whitehall Building. New York Philadelphia. Land Title BUilding 

O
'�l

t 
I�C

c;: 3.' l!st:a�:ma
.� . : : : : : : : : : : : : : : : :  �n:�} 

Office a n d  store f u r n i t u re ,  fi x t u re s ,  e t c . , fire-
p roof cove r i n g  for, L. Barg . . . . . . . . . .  9 1 3 ,091 

O i l  c a n  for o i l s tone boxes. C .  B.  Cox . . . . . .  9 1 3. 2 68 
O i l  sepa r a t o r .  A. E. Em bree . . . . . . . . . . . . . .  9 1 3 . 000 
Ordnance reco i l check . L. M. Fu l le r . . . . . . .  9 1 3 .488 
Ore, ce�cn t ,  �l l l d  genera l  p u l v e r i z i n g  m i l l ,  

A .  I regoll l l lg . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 . 1 76 
O re sep a rator.  A .  S. C a mpbe l l  . . . . . .  9 1 3 . 258 
O res , sm el t i ng . J. T. Ca 1 ' l' i c k . . . . . . . . . . . . . .  9 1. 3 ,655 
O r i e n t i n g  mecb a n i s m .  C. H. Pope . . . . . . . . . . 913.051 
Oven, col l a pS i ble , ,,'. E.  S loa n . .  . . . .  9 1 a ,570 
Qyen s c r e e n  a n d  m a t ,  A .  McN u l ty . . . . . . . •  913, 148 
Package b i ndel' ,  M i l ler & P a i n ter . . . . .  9 1 3 ,030 
P a c kage fa stener .  'V . 1\1 . C l en ve l a nd . . . . . .  9 1 3 ,469 
l ·a c k i l l g ,  s h u f t ,  B. Lj ungstl'om . . . . . . . . . . . . 913 A07 
Paper board m a n u f a c t u r i n g  apparatus, m u l -

t i p l y . H .  C.  B e lT . . . . . . . . . . . . . . . . . . . . 9 1 3 . 007 
T 'a pel' c a n .  'a n i t ar�' waste,  1\1. K. M i l l e r  . . .  9 1 3 , 532 
" I I I IE' I '  ma k i 1 lg lU n c h i n e ,  J. "t. Pa cker . . . 9 1 3 , 670 
Paper making mach i n e  reel bel t  t igh te ne r , 

J . ,,' . Pucker . . .  . . . . . . . 9 1 3 . 23 1  
l ' a l'a n i t r <1 u i l i n  red , et c . ,  obt a i n i ng ,  E .  A. 

Foumen u x  . . . . . . . . . . . . . . . . . .  9 1 3 , 6.33 .  9 1 3 , 634 

can be used to operate our 
9 Inch :lud 11 inch 

Star Screw C u t t i n g  Lath e s .  
which a !'t�  in"al uable for l ight manu· 
facturinK purposes, or fOr the tool· 
toom, 1aborutory or school work. The 
superior meril.� of our Lnthes nre 
commended wherever they are llsed. 
Catalogue " B 11 explains . 
TIlE SENECA Fur.s IU ·G. CO. 

695 Wa�r St., Seneca Ftlolls, N. Y. 

E n gi n e  a n d  F oot L at h es 
M A C H I N E  S H O P  O U T F I T S .  T O O L S  A N D  
S U P P L I E S. B E S T  M A T E R I A L S. B E S T  
W O R K M A N S H I �  CATA LOG U E  F R E E  

S E BASTIAN LAT H E  CO . . 1 2 0 C u lvert  S t . ,  C i nc i n nat i .  O .  

Paste app ly i ng  mechan ism . H .  C .  F 1 eIT . . . . 9 1 3 .00 . 
Past ue l' i z i n g  u ppara t u s .  A . A . P i n d stofte . . .  9 1 3 . 559 I 

YJ< 
'TuE(lIPPER(lIP Pe rcola to r. J .  R. Holley . . . . . . . . . . . . . . . . . . .  9 1 3.293 . I n  

P i a n o  a c t u H tj� lg mech a n ism , H tl top neum a t ics , ;-r Its t riangular sbape prevents H. H. 1, Ischel' . . . . . . . . . . . . . . . . . . . . . . . .  913 ,002 ent anO' l ing and gives three times 
Piano a u t om a t i c lll tl

.

S i C p l a y i ng �l t t H c

.

'hIDe n r ,  the cap aclty of any oth er C l i p  for l .  B .  Sm i t h  . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 � . 242 attaching papers togeth er . 
T ' iano ,  a utomat i c  pla�' i l 1g ,  A . G. G u l b ra nsen 9 1 3 , 378 Best &: Cheapest. A l l  Stationers. 
] ' ia n o  t u n e s�l eet a t t a c h wen t , a u t omtl t i c ,  A .  C L J P P:ER lU FG-. C O . ,  J .  Hoba l t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 . 009 N Y k C '  l ' i a l ln� .  means fol' p l'e \'en t i n g  i n t e l'iel'ence i n  " e'\v 01.' lty 

assembling s e l  f-p l ay i n g . E .  C .  T l i scock . .  9 1 3 , ] 37 Send lOco for umple box of 100 ; or 20c. for cl ips and desk tray. 
l ' i C ' t l l l'e hH I lg'el · .  I" . ( ; n-'el le . . . . . . . . . . . . . . . . . . 9 1 3 , 1 25 - -�::.:..:.:...---�--------�---...:...-
l · i c t�is

s
'!'

l
�cb i n e ,·eel .  m o v i n g .  C. R. Uebel· 

9 1 3 . 328 WIRE LESS TELEGRAPHY. -ITS PRO­
Pipe .  See Composite p ipe.  g-ress and Present. Cond i tion are well  discussed �n SCI"EN-
I ' i pe ])end i n!' macbine.  C .  Gordon . . . . . . . . .  9 1 3 .004 T U'le AMEUICAN SUPPLEM ENTS 1 4� ii .  1 426, 1 jl27'. 
P i pe con nect ion . B. D. Coppage . . . . . . . . . . . .  9 1 3 . 265 1 386, 1 388. 1 389, 1 383. 1 38 1 ,  1 3 :l 7' .  1 3�8, 
P i pe coupl i n g  i\ud con nec t ion , sewe r ,  i\f. 1 329. 1 43 1 .  Pri ce 10 cents. eac b ,  by mat},  Munn & 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913.036 Co . •  361 Broadway. N ew Y ork CIty . lin d  a l l  newsdealers. 

l ' i p e  0 1' bose co u p l i ng , detachable,  G .  J a mes, 

PiP:\b�!aciil;g ' ;';�cbi��: ·V : · Ei. " 
'A�k�

'
rio : : : :  m:��� 

l. ' l a n t e r ,  cbeck row, O. Brown . . . . . . . . . . . . 9 1 3 ,466 
[ , I a n t e r .  corn.  I I .  N .  R n n da l l  . . . . . . . . . . .  9 1 3 .234 
P l a n t e r  m a rker a t t a c h m e n t ,  A. F. Blick . . . .  913,098 
I ' l a � t i c  m :l t e r i H l s ,  mach i n e  for form i n g  a rt i -

c l es  o f ,  L i p pol d & Lord . . . . . . . . . . . . . . . . 91 .3 . 66-1 
Pia Ie a n d  bot dlsb l i f t e r .  J. A. Ken nedy . . . 9 1 3.015 
Plow so i l puh'erizing a t tacbme n t ,  E .  M. 

Kramer . . . . . . . . . . . .  . 
Poke, P. A. K i me . . .  . . . . . . . . . . . . . . . 
Pole sleev e . W. D. Gbe,'ky . . . . . . . . . . . . . .  . 
Post a n d  pole protect i ng  s leeve , G. G .  

Ette . . . . .  . . . . . . . . . . . . . . . . . . . .  . 
l 'ost -·brace . D. f l oud,Ysh e l l . . . . . . . . . . . . . . .  . 
Pot for mak i n g  coffee , e t c . ,  A. Perlicb . . . . . 
Power blowC"I ' ,  w a t e !' ,  J .  L. 'Va re . . . . . . . . .  . 
l ' l'ese l'v i ng C H I I ,  va cu u m , S. G. �r i ff i n  . . . . .  . 
] ' l'esslI l'e .,gagE', g a s ,  "T. 'J'bomas . . . . . . . . . .  . 
l ' r i n t i n g  m a e h i l l e  sbeet del i very appa r a t us . 

C. P. I;'enner . . . . . . . . . . . . . . . . . . . . . . . . . . 
rrint ing p la te holder. ,,' . N C' ftsh a m . . . . . . . . 
P r i n t i n g  p l a t e s ,  p rod uc i n g . B . G i se\' i u s  
P ri n t i ng press a u tom a t i c t h l'o'iv-off mech a n -

9 1 3 . 2 1 6  
9 1 3 . 5 1 0 
9 1 3 . 376 

9 1 3 . 482 
9 1 3 . 502 
9 1 3 , 303 
9 1 3 . 502 
9 1 3 . 337 
9 1 3 .321 

n 1 � . 63 1  
9 1 3 , 035 
0 1 3 . 280 

i s m .  J. E.  Tl 1C I�(' l' . . . . . . . . .  !) 1 3 , 1 77 
Proiec t ing appa l'i1 t l 1� .  Y. E. M e l l l'e . . . . . . . .  9 1 3 , 530 
P roof roller,  sel f- i n k i ng .  F . . A . B�lI'�· . . . . . . 9 1 3 , 1 89 
P ru n i n g i mp l emen t , E. N. B igley . . 9 1 3 . 290 
Pump. J. J. Wernette . . . . . . . . .  9 1 3 ; 1 70 
P u mp . b u c k e t .  W. 1,. Dem i n !!  . . . . . . . . . . . .  9 1 � . 203 
l · u m l) .  cen t rlfugn l .  S. A. Huntley . . . . . . . . . .  9 1 3. ] 40 
P u m p ,  double ac t i n g deep wel l , .J. G lea son . .  9 1 :-l. 1 23 
P u m p  governor, J. F. Sen t e r  . . . . . . . . . . . . . .  9 1 3 , 650 
P u r i fy i n g  m a t e r i a l s .  recove r i n g ,  H .  H i rzel . 9 1 3 , 500 
P u z z l e .  W. D. 'I'ny l or . . . . . . . . . . . . . . . . . . . .  9 1 3 . 582 
R a i lway grass l i ne t r i m mer , C. Ba rteL . . . .  9 1 3 , 348 
Ra i l w a y . ple a su re , .J . S. P u u l  . . . . . . . . . . . . .  9 1 3,046 
Ra i lway road bed gra d i ng apparatus,  B .  B. 

E a " l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 3 . 1 09  
R a i l w a y  s i gn a l snfety s t o p  s i gna l a U a c h -

men t .  M oo re & K n m p  . . . . . . . . .  9 1 3 . 536 
lla i l way t ie . �'. M. Weave .. . . . . . . . . . . . . . . . . 9 1 3.246 

WORK SHOPS 
of Wood and Metal W orkers. with· 
o ut steam power, equi pped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y  -
allow lower bids on jobs, and give 
greater proflt on t.he work. Machrqes 
sent on trial i f  desired. Oatalog Free. 

W. F . <5. J O H N  B A R N E S  C O .  
Es1.abliabed 1812. 

1 9 9 9  R U B Y  ST. ROCKFO R D  I L L. 

BARKER MOTORS 
Rellable.-l U to 1 0  H. P-Economlcal 

Their perfect operation and reli­
a.bility are due to common senae 
mecbanical ideas and good construc-

�!l°ancie �r �� 19.:t�rYJ�;�i�hc?re�:il 
attention to detail •. 
C .  L. BARKER, NORWALK, CONN. 

This machine is the regular hand macbme supplied 
with a power base, pinion,  countersluft, etc., and 
C:ln be worked M an ordin1l.ry powt!r 
mlLchine or taken from its b:iSe for 
use lUI a hand machine. Pipe Y.l' in.  
to 1 5  in.  diameter handletl e:iSilv in 
small room. fIl ustr:l.ted CsL'l.!ogue­
price list free on aprl ieal ion. 

THE C U RT I S  & C U R T I S  C O .  
6 Garden S1.., Bridgeport, Conn. 

R a i l w a y  t i e  and cha i r  combined, S. A. Ross 9 1 3 , 238 
Hazor,  s a fet y ,  J. �l. W il l l ace . . . . . . . . . . . . . .  9 1 3 , 07 6  
Razor,  s a f e t y ,  F' .  H .  A rnol t 1 . . . . . . . . . . . . . . . .  9 1 3 , 1 86 
Refrigerator,  A. F inch . . . . . . . . . . . . . . . . . . 9 1 3 , 276 
Revoh'er loade ... � l .  J. Kel logg . . . . . . . . . . .  9 1 3 . 393 
H i n g i n g  key , K. \Y emu n . . . . . . . . • . • . . . . .  9 1 3 , 080 
Rock d .. i l l ,  L. H .  J en k i n s 9 1 3 . 3  0 
Roll  holde ... E. O. B a l m n "  . . . . . . . 9 1 3 . 009 
Rota .. ,. engine.  S. W. Ba lcb . . . . . . . . . . . . . .  9 1 3 . 255 
Ro ta .. y e n g i n e .  G.  L. Webs te .. . . . . . . . . . . . . .  9 1 3.443 
R u bbe r, recl a i m i n g  dcvulcanized,  I ;; .  E .  A. 

G .  Meyer . . . . . . . . . . . . . . . . . . . . . . . .  . 
R u bber r i n g  c u t t i ng milch i nc , L. J .  i ' i a n -

al'osa . . . . . . . . . . . . . . . .  . 
Rug clamp, P e t r i e  & RelJholz . . . . . . . . . . . . . . 
S a fe,  p rovi s i o n ,  H. M i l le l' . . . . . . . . . . . . . . . . . . 
S a l t  sbuker. J. W. U e o k e r  . . . . . . . . . 0 1 3 . U26. 
Sash fastener, V. A. K empe l' . . . . . 
Sasb , et c . , h i n ge , s t o r m ,  .1 . G. Hulph . . . .  . 
Sash lock, Sch weida & K le i n h e i n z  . . . . . . . . . . 
Sasb lock, adj u stab le ve n t i l a t i ng , H i l l y a r d  

& B o o t h  . . . . . . . . . . . . . . .  . . .  
Sash lock,  gl'a v i t�· . F'. Bogenbe rge l· . . . 
Sa sh weigh t , C. l\l. Con k l i n  . . . . . . . . .  . 
Saw, c rossc u t ,  E . .1 . Bil r nes . . . . . . . . 
'aw bandle,  F. L.  Blomq u i s t . . . . 

Saw level i n g  a n d  s t re t ch i ng m a ch i ne ,  � .  L .  
B o t t e u  . . . . . . . . . . . . . . . . . . . . . . 

Sawing dev i ce , J .  \\'eu(' 1 '  . . . . . . . .  . 
S�nvml l l  n igger , J. A. G i l l a rd . . . . . 
Scale. G. W. Cope . . . . .  . . . . 
, cale, a u t o m a t i c  we igh i ng , L i nden & Rotl�-wel l . . . . . . .  . . , 
Screw slotting machine.  F. N. T i l t o n . . . . .  . 

9 1 3.291  
01 3 . 096 
9 1 3 . 470 
01 3 .092 
0 1 3 . 462 

9 1 3 . 463 
9 1 3.078 
9 1 3 , 640 
9 1 3 . 202 

9 1 3 . 298 
9 1 3 . 585 
0 1 3 . 245 Seam dampen i ng  much i nE' , T .  Tot h  ill  , Sr . . 

Scats,  t u f t i n g  b u t ton foL' C U S h i o n ,  L. A .  
Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 . 248 

Sect i o n a l  boi l e r .  R. G logner . . . . . . . . . . . . . .  9 1 3 . 489 
Seed box, A. G. Y a tes . . . . . . . . . . . . . . . . . . . .  9 1 3,605 

S c:! w e r s ,  e t c . ,  system for ven t i l a t i n g a n d  p u r i -
fy i n g , E. F. I- Tead . . . . . . . . . . . . . . . . . . . 9 1 3 , 1 3 1  

Our Improved Melhod of 

FINISHING FLOORS  
old or new, for rugs or otherwise. with 

GRIPPIN'S 
FlOOH CRACK FILLER 

AND FINISHES 
Sanitary, inexpensive and 
simple to apply. A SAMPLE showing how 
(while they last) .  and descrip. 
tive matter FREE. 

Write now 

G R I PPI N M F G .  C O .  
Dept. 6 N E W A R K .  N .  Y . 

Learn Automobi le  Engineer ing $ I 0 
FREE I L L U STRAT E D  P A M P H L E T-S E N D  F O R  IT.  

WE POSITIVELY (JAN TEACH BY MAIL. 

fa!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!' ,V�II�lS8Y�!:��111�:1��i:���� ::;�[�!�:k�IOdels as 
Learn the G:\i;olene Engine :md :\1 :1gllet�For 
Auto O ..... ners, Launch O ..... uers, Your Son or 
Chauffeur. Save rE'p:1ir bills. �"ou w i l l  pilly 

I��:��� .. w ith our working models l ike 11. boy with a toy 

isnto 
t��

t
�or�:'oL. 

p�ti�e ;'��lr�hetlfir!�L���! 
supp ly man in AmQrica. 

)ty k e'S Correspo n dence School of l\l oto r l n g, 
801 D u n k  COJllmerce B u n d i ng, St. Lou is, 1\10. 

Sew i ng macb i n e .  J .  1 ' .  Wh i te . . . . . . . . . . .  01 3 . 598 GAS ENGINE DETAIL�.'-A VAL U A-
Sbacl� bol d i ng d � v i c e ,  C. L. H o p k i n ' . . . .  

9
n
1
1 ·

3
�

.
· 1
5

3
3
8
9 ble and fully  Illustrate d  article on tbls subject Is con. Sbaft de tacheI'. C .  M u r pby . . . . . . . . . . . . . . . . tained in SUPPL"M ENT No. 1 292. Price 10 cents. �'or Sha ft re\'e l's i ng m ech a n i sm , ro t a t i ng , \\' . sale by MUDn & Co. and all  newsdealers. H. B ro w n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 3 . 195 

Shaft work detncbable book. C.  O . Vowell . . 9 1 3 . 589 
Shaving cuP. J .  Hasse l b r i n g  . . . . . . . . . . . . . . 9 1 3. 380 
Shears.  G. W. Thorsel l . . . . . . . . . . . . . . . . . .  9 1 2.072 
Shears tension dev i ce ,  C. ,,' . SI lI ' : Ig' l I l >  • • • • • •  9 1 3 . 575 
Sheep shea r i n g  m acb i ne ,  W . •  iJ v e l' . . . . . . . . . £) 1 2 , 064 
Sbock a bsorber. J. K rejci . . . . . . . . . . . . . . . . .  9 1 3 . 392 
Shock l oader. E. P i t cber . . . .  9 1 3 . 42 8  
S b o e  fastener, M. E.  J a c l< s o n  . . . . . . . . . . . . . 0 1 3 . 0 1 2 
Shoe lace h o l d i n g  device. W. Ie. S h u l t s  . . . . . 9 1 2.063 
Shoe or socket for l ogge rs ' fu l l i ng bOil l'ds ,  

A .  M c N u l t y  . . . . . . . . . . . . . . . . . . . . 
S i gn , O. A. Ma rsh . . .  . . . 
S i g n ,  elec t r i c ,  B. E. S a l i sbur·,Y . . . . . . . . . . . . .  . 
S i g n a J i ng system, R. n. M U l'l'jo l t .  
S k i rt ma rker,  M .  R�'an . . . . . . . . . . . . . . . . . . . 
Skylight a n d  vent i ia tol' , com b i n a t i o l l ,  M .  'V . 

9 1 3 . 423 
9 1 3 . 022 
9 1 3 . 309 
9 1 3 , 528 
913.433 

Pebl . . . . . . . . . . . . . . . . .  9 1 3 . 556 
Sled. 1'. D.  Boba n H n . . . . 9 1 3. 1 93 
Sle igb. bob. R. P l n t.cb . . . . . . . . . . . . . . . . . . 9 1 2 . 050 
Sole. shoe. R. C. Ross . . . . . . . . . . . . . . . . . . .  9 1 3. 1 67 
Sound box . G. Osten . . . . . . . . . . . . . . . . . . .  9 1 3 . 1 53 
Sound v ibrations, 1ll(' il n s  for s i gnn l i 1 1g Ol' 

effec t ing opera t ions by means of,  J . 
Gll l'dner . . . . . . . . . . . . . . . . . . . . . . . . . . 

Spark p l u g ,  H. F. P a r k e r  . . . . . . . . . .  . 
S p a r k  p l u g ,  C. B a t eh o l t s  . . . . . .  . 
Spark plug,  Ii'. H. 'Ye i n h il u e l' . . . . . . . . .  . 
S p i nd le a ppu rte n a nce , ] .  Eo Palmpl' . . . . . . . . . 
Sp i n n i ng a nd tw i s t ing m a ch i ne ,  ro t a ry r i n g ,  

9 1 3.372 
9 1 3 . ().I 5  
91 3 .453 
9 1 � . 595 
9 1 3 . 044 

C .  '1\ Atherton . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 , 654 
Sp i nn i n g  a p p a r a t u s ,  y a r n ,  A. E. Rhoades . .  9 1 3 , 1 64  
Spool i n g  o r  w i nd i ng mach i n e  attachment,  G.  

A . Metc a l f  . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 . 4 1 6  
Spri ng.  S e e  Veh icle spring . 
S t a i rway,  fireproof, F. A. W i n slow . . . . . . . . 
S t a n d .  S . S. Eccleston . . . . . . . . . . . . . . . . . . .  . 
Staple d r ivel', K . G. K a fer . . . . . . . . . . . . . . . . 
S t a t i on i nd icator. T. R. Clark . . . . . . . . . . . . . 
S team en g i ne, J. F. Ch use . . . . . . . . . . . . . . . .  . 
S t e a m  generator,  T. G. Aldrich . . . . . . . . . . .  . 
Steam generator, F.  N. Tl1 tou . . . . . . . . . . . . •  
Steam superheater, E. H. li'oster • • . • . • . . • •  

913.087 
9 1 3 . 1 1 0  
91 3.01 4 
9 1 2 . 992 
9 1 2.991 
9 1 3 . 249 
91 3 . 442 
9 1 3 ,2 77 

Th •• Wood" 
LAWN. FARM AND 
POULTRY FENCES. 

GATES, ETC. 'JBlghest Grade. Al l Work Guaranteed. 
I.urge Jl lust rntcd Cntnlog nlld Special » l'lccS .F REE. 
Dwiggins Wire Fence Co. ,  87 Dwiggins Ave.,  Anderson . Ind 

You are no greater Intel lectua l l y  than your memory. Easy, inexpensive. In-
creases inco m e :  gives ready m e m o ry tor 

face . ,  names. b u s iness detai l s ,  Itu d i e ll ,  con­verlation ; develops will,  public 8p�aking, personality 
Send today f o r  Free BookIe&; .  Addres8 

' 
DICKSON .HIIORY SCHOOL. 700 A.udltorlum Bldg., Chlea«o 
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Class ifi ed Advertisements 
Advertlsin� in this colnmn I s  7 5  cents a line. No less 

than four nor more than ten Hnes accepted. Count 
seven words to the 1ine. All orders m ust be accom­
pan ied by a remittance. F urther information sent on 
reQ uest. 

H E A D  T H I S  COLUMN CAREFL' LLY.-You will flnd 
i n q u iries for certain ciasseB of artic l es num bered in 
consecutl ve order. If . you m an ut'act.ure tb ese goods 
w rite us at once and we wil l send you the name an d  
addre�s of the part y desi ring the information. There 
1 8  no charge for tbis service. In ev("l.'Y case it is 
n ecessary to give t h e  llU I11ber of t h e  iIHlUil.'Y. 
\Vhere manufacturers do aot respond promptly · the 
inquiry ulay be re peated. IUUN N & C O. 

B U S I N E S S  O P P O R T U N I T I E S .  

W E  W ANT T O  .A TTR A C'l' THE AT1'EN TION o f  a 
successful man, capable of business m anagem ent ar, d 
unlimited executive ability. witb knowl edge for direct­
ing �ales department un a willing and able to gras p the 
fundament al princi  pIes of the m ecbamcaJ rubber busi­
ness. The rubber industry i s  developing faster than 
men are beinJZ d evel oped for it, and y ou know what. 
this m eans and its val ue to you. This company is o n f ' 
of the largest a n d  most prQ!;!"ressive in t h e  U nited 
Statps All com muni cations strict ly confide otial. Ad­
dress Rubber, Box. ITa, New Y o rk. 

i n q u i ry N o .  886S . -Wanted to buy nick eloid for 
bULtons. 

C.J��1}��Yb��ki��!�;��t�t��8�aBr��a�6�db���!,��: 
'110 be worked by two or three men. 

I n q u i ry No. �944 .- -For tb e ad dress of tbe manu­
factW'ers of the killg or lever col1ar I.JUtton. 

Inquiry N o .  �947' . - For the manufacturers of a 
macb ine to compel deep breatbing caned , . Pneumaxc­
ter. " 

nJi���;:�r �rhe����:���b�
a
R.�f:;!�a

e
�: f.t;li�rl� 

r. p. m� for w heels 5 incb es diameter. 

I n q u i r y  N o. 8949 .-For manufacturers of a suc­
tion or vacuum street sweeper. 

Inquiry No. 895 0 . -For manu facturers of rna­cbinery lor the prod uction of Coqu ito , Palm, .Babosa, 
and �lame seed or nuts. 

I n q u i ry N o. S95 1 . -For manufacturers of ma­
chinery for making milk bottl e sanitary tiber caps. 

] nquiry No. 8952.-�·or "rms making apparatu� 
for using oil for fuel under a steam boiler instead of 9oa]. 

S team tmp, G. 1f. Hil ger . . . . . . . . . . . . . . . 91 3 ,498 

SteHm trap,  J .  J.  & J .  W. Kel l y  . . . . . . . . . . . 913,509 
Ste a m  u t i l i z i n g  syste m ,  exha ust ,  Y. "'ada-

t.aki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove, A. M c N u l t y  . . . . . . . . . . . . . . . . . . . . . .  . 
Stove antirust compound, O. F. G reen . . . . .  . 

9 1 3 , 330 
9 1 3 , 1 4 9  
913,208 

Stove damper, gas and gasolen e ,  G .  E. 
Da vis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 , 626 

Stove grate, J. Jefferson . . . . . . . . . . . . . . . . . . 913, 2 1 1  
Stove b o o d ,  A. Brou i l let . . . . . . . . . . . . . . . . . . 9 1 3 , 4 65  
Stove, vanor, Savage & C b a p m a n  . . . . . . . . . .  91 3,649 

MAKE $250 TO $500 PER MONTH.-I will teacb you Strapping mlfcbine,  W. M. Kidney . . . . . . . . . 9 1 3 ,397 
the Real Estate Bus iness  by mail and apPOi nt you my S t reet sweeper , F.  A .  Bishop . . . . . . . . . . . . . . 913 , 460 
Special Representative. I hand l e  real estnte on t b e co- , Strip  serving a ppa l'U tus.  E. L. B rownson . . . 9 ] 3 , 6 ]  4 operative p lan and need YO'I . no matf er where you are Surv(>ror ' s  target , C. T. Stephenson . . . . . . . . 91 2 , 06� locaLeq or what business you a!e in. A spl endi� Op- Swing, scoot ,  E .  K. Hood . . . . . . . . . . . . . . . . 91 3, 642 

g����I�.y i�� :':�e:dth�ri�;����a�ot�, b
e����1u;r�:; ' S,,: ! tch , B. F. N i c kerson . . .. . .  � .  ' . ' , ' . . . .  : . . . : 913,037 

particu l ars address Werbert Hurd. PreSid ent Gray S " I tch �nd sta nd for presslIlg l i ons,  auto 

Real ty Co. 17:'> Reliance Bui l ding Kansas City Mo. . malic,  F. E. Emery . . : . . . .. . . : . . . . . . . .  913 ,480 , " Swltch a n d  sta nd for pressmg Irons.  auto-
Inq uiry No. SS'1".-For manufacturers of convex ma t i c  electromagnetic,  F. E . Emery . . . .  9 ] 3 , 481 

glass for pictures. Switch mechanism and ac t u a t i n g  means 
15.75 PAI D FO It CE RTAIN 1 853 QIJ A R T E R�.-Keep tbe refor, J. C. Pbillips . . . . . . . . . . . . . . . . 913, 427 

all money co ined before 1875 and send 10 cents at once 
Switch s t a n d ,  Reinoebl & Long . . . . . . . . . . . 91 3 . 1 63 

for a set of two coin and stamp value books. size 4x7. It Switch stand . F. C . Anderson . . . . . . . . . . . . .  91R . ] 8!i 
may mean your fortune. C. Z. Clarke & Co .• Le 1{oy, N.Y. Swivel.  H. M. Rounds . . . . . . . . . . . . . . . . . . . . 913 ,056 

Table lock, pedestal extension, W .  D ickin- . 
I n q u iry N o .  ,...�S5. - For manufacturers of tbe son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 3 . 271 

• •  M y�terlOus Ball " like that of Mr. LepeJ.·e's-a man ill Tapping die, G .  Ermold . . . . . . . . . . . . . . . . . . . 91 3 , 001 
a ball.  Target,  H . . 1f. Stern . . . . . . . . . . . . . . . . . . . . . 913,317 

PAT E N T S  FO R S A L E .  

CANADI A.N PAT ENT FOR SAL E, No. 116,059. ­
Hand power wood saw machine (double cut 20 to 00 
rick a day ) .  Easy work for boy or man. Addres::; '1'. 
Kimura, P. o. Box 9, Port Bl akley. Wash. 

Tea stra iner , C. S. Rollins . . . . . . . 9 1 3 , 05� 
Telegl'uph transmitting machine, J. C. J. Alderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 . 1 83 
Telepb,'ne c a i l  mecbanism. W. E. Zabst . . . .  91 3 , 607 Telepb one exchange det a i 1s,  call dist ribut-

i n g .  S. H .  Brown e . . . . . . . . . . . . . . . . . . . .  91 3.61 3 
�relephone excha nge s.v s t e m ,  G. Babcock . . . 9 1 R . 451 

Inquiry No. I'SS 9 . - Wanted to buy a 
which breaks and divide:3 apricot stones. 

Telepllony, m u l t i p l e x .  M. C .  A. Latour . . . . . . 9 1 � . 521 

macbine 'J'e i luri an , L. H .  Y a n  S.vckle . . . . . . . . . . . . . . 9 1 3 . 074 
Tempera t u re ann ull{' i a tor,  N .  D .  Wyman . . . . 9 1 3 , 1 80 

PA RT N E R S W A N T E D .  

PARTNER W A NTED. - Wbo can furnlsb money 
to coost ru ct an airshi p as per roy patent No. 9;}9.GS1. 
For parti cul ars ad dress W illiam Rumble. 180'2 Crotona 
Avenue, New York. 

Thresh i n g  mach i n e  level attachment, A .  Fer-
guson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 � . 206 

Th row· ont mechanism , A. J .  Ford . . . . . . . . . 9 1 R . 1 1 !l 
Ticket. transportation , E. A. Denha m . . . . .  91 3 , 1 07 
�r ie and rail fflstener.  E e l J s  & Ande rson . . . .  9 1 � . :16R 
Til tln� ga te. E. S a m p l e  . . . . . . . . . . . . . . . . . .  91 � . 4�4 
T i re,  '1'.  M i d 1!le.v . . . . . . . . . . . . . . . . . . . . . .  9 1 3 , 220 
T i re detachable secul'ing m e a n s ,  .r . R a kf'r.  

9 1 3 , 251 to 913, 254 

J nquh'y No. 8S94.- For manufacturers of an auto- Tiretu��p . .  
t

.
r

���., . . ����l��:i.c., . .  :'�' . . �' . .  ���.
t

� 91 R. 674 matic camera for makmg pbotographs on pin trays. eLc. Tire repa i rer , 
l·u bhpl' .  J. i\f .  Padgett . . . . . .  !)l R. ()4 'l 

H E L P  W A N T E D .  

M E N  WANTED QUICKLY b y  big Cbicago mail order 
bouse to d istribut.e cataJollues, advertise.  etc. $25 a 
ie�;!i�:£l 

e
ifa��S:e��I¥>��.cf3?� WOabt�8h �vee��Pd�\���� 

Inq u i ry No. 8�9 " . - For tbe m,mufacturers of t b e  
U Lid on " can opener. 

WAN'l'ED BY COTTON M A.CHINE BUILDERS.­
En er�etic, reliable. practical man, who u nderstands 
cotton spinning and manufacturing . One preferred 
witb good technical educati on who b as bad experience 
�ra�tss�'ifd�?�gt�l�fiy�Il�JtgJ�s�g��{��?B�ang,s§�y.er 

I n q n iry N o .  S903. - For firms dealing in motor 
cars to suit Ind ian cli mate. 

STA M PS A N D  CO I N S. 

WE BUY U. S. an d foreign co ins many dates and de­nominations ;  premiums u p  to $5,800. Also every kind 
of used stamps. Partic ulars free. May be worth many 
doll ars. perhaps fortune to yOI i .  Money and S tamp 
Brokera1!e Co., 150 Nassau St.. E 23, New York. 

I u q uiry No. 8 H 04 . -Wanted to buy new or second 
hand machi nery for making h bow ty pe." mouse and 
rat trap springs and wil'e parts� single machine or full 
outtlt. 

L I S TS O F  M A N U FA C T U R E R S. 

COM P L ETE L I STS of manufactnrers in all linps sup­
plied at short notice at moderat e rates. Small and 
�rrii�\�s li:��l�l�m�

i
�
ed

o�fai���
er

i�t a�a;����.pricl�·dr�:� 
M UUll & Co., List Department, .Box 773, N ew York. 

T i re.  veh i c l e .  W .  A .  KOIl f' m a n  . . . . . . . . . . . . 913 ,295 
Tongs, clinker. W .  'V .  Cbu l'ch . . . . . . . . . . . . . 913 . G 1 9  
Tool , combi n a tion . R. F .  B i rd . . . . . . .. . . . . . !ll R . H l1 
Tool bandle.  G .  E .  Wood . . . . . . . "  . . . . . . . . . .  913,339 
Tool , percu ssively operated h a n d ,  G .  E. 

Wood . . . . . . . . . . . . . . . . .  . . . . 91 � . �40 
Tool . smootbe n i n g .  C. R. Uebelmesser . . . . . .  !l 1 �. �27 
Tooth , artifici a l .  M. F. Henle . . . . . . . . . . . .  9 1 � . 2 1 0  
Torch bu rner. blow, E. Beyer . . . . . . . . . . . .  9 1 R . 1l 1 1 
Toy, P. S. H a y  . . . . . . . . . . . . . . . . . . . . . . . . . . 9n,381 
Trace cm·rier.  S.  Wold . . . . . . . . . . . . . . . . . .  91 � . 601 
Traction wbeel.  D. L. B rownfield . . . . 91 3 , 257 
'.rransml ssion and cha in  adjH�tment mechan-, ism, {'om h i n C'd . J. l\f.  M i chael son . . . . .  . 
Tmp, G. O. M i l l e r  . . . . . . . . . . . . . . . . . . . . . . . . 
T ree or staff holder .  C. D reihuss . . . . . . . . .  . 
Trolley pole wbeel . strpet Cfn . S. B ryan . . .  . 
Trol ley retrieve-r. G abel & Enc l'f'tt . . . . . . . .  . 
'l'rolley, roller hea r i ng . W. H. Shensby . . .  . 
Trolley sa fety device. H. Nannenhol'n . . . . .  . 
Trolley wire con nection, G. R. P a n nehakel· . .  
Trol1f'Y wire banger, insul a ting, I... W. 

1\-loran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley wire turnbuckle.  Fl. S.  Oll son . . . . . .  . 
Truck frame. rei n forced . L. C. Wood s . . . . .  . 
Trnck,  l ateral mot ion C a r. E. C.  ¥la sbhurD . .  
'Tl'uck,  locomoth·e tpndf'r. W .  L. Austin . . .  . 
Trllck, railway. S.  E. B i t t  . . . . . . . . . . . . . . .  . 
Truck wb(>el fen d e r .  car.  H. W. Bodendieck.  
Truing gage , W a l d r i p  & Pone . . . . . . . . . . .  . 
Tube d ry i n g  a n p a r a t n s .  J. R. Ha rbeck . . . . . 
Tumhler lock . L. F. Dahl . . . . . . . . . . . . . . . . .  . 
Tu rbin e  blade . P. Emd('n . . . . . . . . . . . . . . .  . 
Turhine t!overn i n g  a p p a r a t u s ,  stea m ,  H. F .  

!l l � . fi�t 
9 1 � .22 1 
9 1 � .474 
9 1 � . 61 5  
91 � . 1 22 
9 1 � . 240 
91 � . 542 
913, 155 
91 � . 4·1 9  
9 1 � . 547 
91 � . r,02 
9 1 3 . ��� 
9 1 � , 609 
91 3 , 1 36 
9 1 � . 1 92 
9 1 � . ��1 
9 1 � . 2R!'i 
91 � . r,22 
913,273 

Full 'gar . . . . . . . . . . . . . . . . . . . . .  9 1 � . OO3 
Turn t.ble.  Hun tel". A kel e .v & Hol t . . . . . . . .  9 1 3 , 388 
Typ(> hn.r and bea ring ther{'for, A. W .  C h a m -

berlain . . . . . . . . . . . . .  91 3 . 1 99 .  9 1 3 , 200 
Type casting macbine.  Nuernberger & Ret-

tig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913 .546 
Type setting and dis tribu t i n g  machine-,  E. 

Mirus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91�,224 
Inquiry N o .  890S. - For a dealer in tapes and cords Typewriter stop <1evice, 1':. n .  C r n m  . . . . . . . . 9 1 3 , 362 

for Venetian b l inds. Typewriting m a c h i n e ,  C .  S .  N ickf'rson . 

A LIST OF 1 ,500 mining and consu lting en,zineers on 
card s.  A very val uab le list for clI'cuLorizir.g, ctc. Price $15.00. Ad dress Munu & Co •• List Department, 
Box 773, New Y ork. 

1 11 Q u i r y No. 890 9 . -For a macbine to paint sbade 
or blind rollers, 

M I S C E L L A N E O U S . 

UNITA RIAN Ll'l' E R A T U RE, i ncl uding sermons and weekly pubJ i caLions, sent free. on application to Miss 
Peck, 106 Ueorge Street, Providence, R. I. 

913,038, 9 1 3 , 039 
Typew r i t i n g  m n c h i nf'. 1V. J . B a r ron . . . . . . . . 9 1 R . 093 
Typewr i t i n g  m a r h i n e- ,  )f.  K l fl c z k o  . . . . . . . .  9 1 R . 2 1 5  
'T.vpewr i t i n g  mach i ne .  F .  C .  Ul'shrn ck . . . . . . 9 ] 3 ,587 
Typo!?r:lphic machine kpy mecb a n i s m .  Ii'. H. 

R i c h ards . . . . . . . . . . . . . . . . . . . . .  9 1 3 , 306. � 1 � . 307 
Umbrella holder l ock . J. C. Backns . . . . . . .  91 3 . 1 88 
Vacuum g a g e ,  mercul'Y . A. B. Hobmann . . . .  91 � . 01 0  
Valve,  M .  R .  G reenlee . . . . . . . . . . . . . . . . . . . 9 1 � . 491 
Valve, C. H. Foster . . . . . . . . . . . . . . . . . . 9 1 3 . 632 
Valve, a n tom:l t i c  tank.  W. H. Parton . . . . . 91�, 554 
Valve, blow-off .  H .  K i eren . . . . . . . . . . . . . . . .  9 1 R . 644 
Vfl lve control . L. A.  Fra yer . . . . . . . . . . . . . . . 91R. ] 21 
V:llve. flusb i n g- .  G. A .  B rown . . . . . . . . . . . . . . 9 1 :-; . 0!)7 
V a l ve for gra in sepa l'a tor�. C .  J.  H .  Gran t . .  91 3,377 

I nq u i ry No. S91 1 . - · W anted to buy steamfltter's Valve for paper pulp con d u i t s ,  G. W .  K im-
tools and screw-cutlinl'< latbes. ball . . . . . . . . . . . . . . . . . . . . . . . . 9 1 3,400 

I n quiry N o . �9 1 8. - �'or manufacturers of "Wydt's vah�tei�r .� •. 
a.t:.r . .  

c
���:� ' . . S.u.��l.Y.' . .  � '  . . �: . �.i�l� 91 R , 479 Electro-Catalytic Sparking Plug." Valve, mixing a n d  I'P.g u l n ti n !? ,  C . . T .  L a k e  . . 91 :1 . !) 1 6 

Inq uiry N o .  S920.-Jj"'or a st i l l  for extractln� alco­
hol frent saw dust. 

Valve, m otorm a n ' s .  W .  H. Terwil l i ger . . . . . . 9 1 R , !if:R 
Valve, stop, F. Cach i n  . . . . . . . . . . . . . . . . . . . . .  91 R . �!)fl 

I nquiry N o .  �921 . -For the manufacturers of gilt 
paper. 

Valve. t i d e .  J. A .  MOlTison . . . . . . . . . . . . . . . 91 3,227 
Valvps. ptc. , ma ch ine for faCing, T. B. 

Wil l i ams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 � .085 
Inq u i ry No. S922.-Wanted the address of Wortb­ington Boi l er Co. 

Vau lt ,  bu rial . P .  F. Dehr . . . . . . . . . . . . . . . . . . 9 1 2 . 997 
Vegetable gra ter, H .  Arnstein . . . . . . . . . . . . . . 9 1 fl . l R7 
Vebicle a ttacbment.  C. A. Z. cbow . . . . . . . . . .  9 1 � . 60R 

I n q u iry N o .  ,...926 . -Wanted to buy a tree digger 
of steel plRtes whi ch are forced d Jwn beside the tree 
and locked in position. 

Vebicle axle spi ndle.  L. Burg . . . . . . . . . . . .  9 1 3, ] 00 
Vehicle cushion i n g  dev ice , Ca rpenter & K i s-

selle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2.989 

I n q u i r y  N o .  S92" , -Wanted t o  buy an apparatus vebiGlr�,e�i�mca l . ��nt�·�l . ��st��: . . �
oto�, . . �: 9 1 3 , 2 83 for sterilizing water at the tap by an ozonizer. Vehicle safety strap and bracket, motor , R. 

Inqu iry No- S92 � . - For th e manufacturerH of a Hutt' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
���i;a��l �eXc�

a
����li2�lJlS:�!��e£.t�� the 

Scientific �:����� ����� ����i'6er�ub����ii«(>�tZi�;e\��� : 
I n q u iry S o .  89�9.-For makers of autom atic 

,;rates that can be opened w ithout tbe driver of a vehi-cle getting out. . 
Vehicle spring, Carpentf'r & K i sselle . . . . . . .  . 
Veh icle spring, R. Mulholland . . . . . . . . . . .  . 
Vphicle starter. O. David . . . . . . . . . . . . . . . . .  . 
Veh irle steering mech an ism , motor, E. R .  

I nq u i r y  N o. 89!J l .-For parties wbo m anufacture H al sey . . . . . . . . .  . . . .  . 
th e We�tern Stump Borer for boring stumps. Veh iC le s n spension, R u t a u l t  &, Gardy . . . . . . .  . 

I B q u i ry N o .  �9!J4 . -Wanted to buy seal and book �:�:l��g "�h;��·raTl; s.Mi��If'.;' 'i\'r'�;t'til'(>',�r� : : : : : :  
of blank stock certificate. Vend ing a pp a r a t u s .  E. W. L indg J'en . . . . . . .  . 

I n q u iry 1'\ 0 .  8H36.- Wanted m acb i nery used to 
spin or wrap paper pencils ill the m anner t h at paper pencils are m ade. 

lnq u iry No. 894 0 . -Wanted to buy m a cb m e or bender for rounding Rngle iron , flat ir()n and round end 
oblong ta�ks. . 

I n q u i ry N o .  894 1 .-For m anufacturers of ma­
ch inery for making- fly screens. 

Inq u i ry N o .  894·� . - Want ef1 to buy a pparat n s  to enrt.ble anyone with rhe umat ism or o t h er causes t o  b o l d  
a penbolder. 

Ven d i n g  m a c h i n e ,  N. N. Nf'her . . . . . . . . . .  . 
Ven t i l a tor, Sturtz & I�C'I . . . . . . . . . . . . . .  ' • . .  
Ventilator. M. A sh c m!! . . . . . . . . . . . . . . . . .  . 
Vessel , dou hle wal l e d .  A. A sc h e n hl'pnner . . .  . 
Vessol , fluid propelled ,  C . . J . L a k e  . . . . . . .  . 
Wagon box, W. F. R odebn uj.!h . . . . . . . . . . . .  . vVag-on brake, a u t om a t i c  . . T.  C. D n n h a m  . . .  . 
Wagon bra ke.  a u tom a t i c .  'V. E. Woods . . .  . 
Wfl g-on , d u m p .  H i l l  & 1V l'i t!ht . . . . . . . . . . . . .  . 
",Va �()n h(l i�ter fl Jl(l d U nl pf" · .  �. i\L S m :l I't . . .  . 
"r : 1 1 1  0101(1 . conCl'ete . L. B u rg . . . . . . . . . . . . . . 
'V :l J " ! l  hY i s t i n g - i n  marhiuf'.  c, . I l i l l p l· . . . . . .  . 
\YaslllJowl ,  sanitary ,  O. Ii'. ToUziell . . . . . . .  . 

91 3 . 1 39 
!l1 3 . 247 
9 1 3 . 396 
9 1 2 . 988 
91 3 . 668 
91 3 , 625 

9 1 � . 494 
nl �.�49 
9 1 � . 2 1 9 
91 � . 4 1 �  
91 � . G6� 
9 1 �. 1 51 
!l1 � .244 
n1 3 . 449. 
9 1 2 . 98r, 
9 1 3 . 51 fi  
91 3 , 237 
9 1 � . 272 
9 1 H .�42 
9 1 3 . 135 
9 1 :1 . 1 71l 

9 1 � . 090 
9 1 : 1 .499 
913,323 

Important Books 
I ndustrial Alcohol 

I T !';  llTANUFACTURE A N D  USES 
A Practical Treatise ba.sed. o n  Dr.  :M A X  MA KRCKEU's 

h Introduction to D i stillat. i o n " aa revised by Drs. DEL­
BH.UCK an d LANG E. Com p r ising Raw :r.1aterials, Malt­

ing. Mal;jhing and Yeast Preparat ion, Fermentation. 
I )isti l lation, Rectification and Purification of Alcohol� 
A l coholometry, the Value and Significance of a Tax­
Free Alcohol, M etbods of Denaturing, Its Utilization 
for Light. Ileat and Power Production, a Statistical 
Review and the United S[ates Law. 

By J O H N  Ii. .  B It A C HVOGEL, M.E. 

52S Pages 105 I l l u s t rations Price $4.00 

Exp erimental Science 
B y  GEORG E Ill . H O P K I N S 

Revised and G reatly Enlarged. 2 Octavo 

V o l u m e s .  1 . 100 P a:res. 900 Illustrations 
C loth Bound. P o.tpai<l. $ 5 . 00 

Owing to th e amount of new matter added tbe book 
i s  now publisbed in two volumes, haud somely bound in 
buckram . Of tne additions which have been made, 
ftmOll!( tbe most i mportant are : A full i l l l1strated de­
scription of 7.( H. P. El ectric Motor, prepared expressly 
for this edition of " Experimental Science " ; cbapters 
on A lternating·current Ma cb inery,  and clear. coucise 
ExplanatiouR of Wireless Tel egraphy and '11elephon y ,  
E lectr ical M easur i n Jr  Instru m e n ts, the lCl ectric Clock, 
t.he 'I'el ejZraphone. Higb 'l'ension f":urrents, t b e  Nernst, 
Lamp, and m eth od s of measuring the heat of th e stars 
No other work contains such a fund of trustworthy up­
to·date SCientifi c  Inform at.i on. presented in a clear and 
s i m ple style. Send for descriptive circular. 

The Scientific A merican 
Cycloped ia of Receipts, 

Notes and Queries 
1 5 . 000 RECEIPTS " 3 4  PAGES 

Price $5.00 in cloth 

This splendid work cl')utains a careful compilation of 
tbp. most useful Hef!e i p ts and Replies given in the 
Notes and Queries of correspondents as published in 
the SCIE.KTIFIC A M E R I C.AN duri llg the past sixty years 

togetber witb manY' va lUable and important additions. 
Over E�ifteen T h o u s a n d  sel ect ed receipts are here 

col lected, nearly every branch of the useful arts being 
represented. It is by far the most compreb ensive vol­
ume of tbe kind ever placed before tbe pubhc. 

Modern Plumbing Illustrated 
By R. M. STARBUCK 

Price $4 .00 
A COMPREHENSIVE and up-to-date work illus-

STY LE 
N EATN ESS 

CO M FO RT 
TH E I M PROVED 

BOSTON 
GARTER 

L I ES FLAT TO T H E  LEG­N EVER SL I PS, TEARS, N O R  U N FAST E N S  
Worn A l l  O v e r  The World 

Cooper's is  the original and only genuine "Spring 
Needle Knit· · Underwear. You will probably have 
many other kinds shown you , but if you will ex­
amine Cooper's closely you win promptly decide in 
its favor. It is the most elastic, comfortable. and 
durable underwear made. 

The importanee of thorough workmanship in 
underwear for men should not be overlooked. There 
are no imperfections in Cooper's. The wonderful 
Spring Needle fabric is flawless. and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable. 

Try Cooper's. It is the Underwear of character 
and quality. 

Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisles. Get the genuine. 

COOPER MFG. CO .• Bennington, Vt. 

trating and describing the Drainage and Venti­
lation of Dwellings ,  Apartments, and Public B u ild­
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
given. Adopted by the United States Governluent in 
i ts  sanitary work "ill Cuba, Porto Rico, and the 
Philippines, and by tile principal boards o f  heal th I �:::::�:�����������:�� 
of the United States and Canada. 300 pages ; 55 full- ;-

---- -

page illustrations. 

Modern American Lathe 
Practice 

By OSCAR E. PERRIGO, M.E. 
Price $2.50 

A COM PLETE book of 400 pages on The Modern 
Alnerican Lathe. Its development frolll the 

earliest t imes up to the present day ; its modern 
fOrIn as coustructed by u p-to-date builders ; its gen ­
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy. 

Modern Steam Engineering 
in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

THIS is a complete and practical work of 487 
pages, dealing with the care and lllanagement 

of Boilers, Engines, Pumps, Superheated Steam, 
Refrigera ting Mach inery, Dynalllos, Motors. Eleva­
tors, Air-Conlpressors, and a l l  other branch es with 
which the luodern Engineer must be familiar. 

Nearly Two Hundred Questions with their An­
swers 011 S tearn and Electrical Engineering l ikely 
to be asked by the EXall1ining Board a r e  i n cluded. 
These if studied by you will help you to procure a 
license. It is fu l l y  illustrated with detail engrav­
in gs, not to be fou nd elsewhere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 
Price $4 .00 

A· PRACTICAL work of 500 pages fully i l lustrated 
by nearly 700 engravings, being an encycloperlia 

of Die Making. Punch Making, Die Sinking, Sheet 
M etal Working. and Making o f  Special Tools, Sub­
Presses,  Devices and M echanical Com binations for 
PUllching, Cutting. B elldin g , Form i n g, Piercing, 
Drawing, Compressing and Assem bling Sheet Metal 
Parts, and also Articles of other Materials  i n  Ma­
chi n e  Tools. Two H u n d red an d Ten Processes are 
clearly described and fully illustrated. 

a<'"" A special cVrcular dllScribiJnO these books sent on request. 
a<'"" Any of thllSe books sent prepaia on receipt of pl·;ct. 

M U N N  &- C O . ,  
Publ ishers, 361  Broadway , N ew York 

A Clean Shave 
Your new blades all need stropping before using. Not 

one in ten comes sharp enough for a clean shave. 
Why scrape your face with dull blades, or 

continue to throw away money for new 
when the Gaylor Automatic Stroppcr will 
resharpen all your dull blades in a few 
moments, giving them a hairsplitting 
edge better than new. The motion 
is automatic, no practice required. 
a child can use it. It is the only 
stropper in the world that success­
fully sharpens double-edge blades. 

In case with barbers' genuine Horse Hide Strop, $2 .00  
Order through your dealer. O r  will send postpaid on 

receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted. 

L. B . GAYLOR. Allston,  Mass. ___ " ------

CONCREtE HOUSES 
Cost Less Than Wood 

More h:mdso t r l e  than Brick. Dur­
able as granite. A Petlyjohll $35.00 
concrete block machine, s:md, gravel 
amI ct'meut are all thllt is needed. 
Si m ple, en�y nlld Quick, W. 
furnish full Instructions. Save money 
!�rl in�obi�cl�. or Dlske Inoney by 

Palmer Motors 
'1'wo and Four Cyc l e. One, 'I'Wet a n d  Four 
Cy l inder. Stationary aJ.1d Marin�. One to Twenty H. P. Catalogu e b'REE. 
PALMER BROS. ,  Cos Cob, Conn. New York : 30 East 2(Jth Street 

Pciladelphill : The Bourse 
Boslon : 8.'" Ullion Btreet 

Provinence, R. I.: 242 Eddy St. 
Portland, Me. : Portland Pier 

Seattle, Wash . :  Colman Dock 
Vallo;ou\'er, B. C.: lfOO Powell St. 

--=------

Wizard Repeating 
LIQUID PISTOL 
Wil l  stop t h e  1I111st ,·ir ions d o g  (Ill" llIan) wi! h" , . t  Ilf'I'lIIl1 nf' l I i,  in.inr .r.  Pt!r­tectly s:lfe to carry wilhout danger nf le:lb.l!e. Fires :mcl recllarg-t!s by pu l l in!! from a n v  Liquirl . No I"anririg-es req u ired. o n e  loadin5:". All dealers. or 1 . .\' mai l .  r,Ht·. Rubbt!r-('o\,ered Holster tOe. ",rith Pistol, Siie. MI.!lley. orrler or U. S. stamps. No coins. ' 
PA.HK.EIt, �'rEA.RNS & CO., :!:!G Sou l h  Street, Dept. 0,  New YUl'k 
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P O S T  
S h own o n  

C A R D S  
t h e  Scree n 

I Washing device, A. B. Moon . . . . . . . . . . . . . . 913.533 
Wash ing m ach ine , T. C. Jossel yn . . . . . . . . .  913,506 
Water filter, C .  L. G a rd i ne l· . . . . . . . . . . . . . . . .  913.636 
Water heater, B. Gerde l m a n  . . . . . . . . . . . . . .  913,375 Figure the 

Saving Brilliantly and in Nat ural Colors by m eaus of 
' our Post-Card Projector. a low priced .  efficient 

i n strument. Entire l y  d i f­
ferent from th e c h eap. UD­
sati 5factory to y s  offered oy 
otber makers. We also make 

The College Projector, 
a larg-e powerful insLrument for 
:-:howing both lantern slides :md post­('!lords, t!ogravings, etc. In use at 
Harvard, COI neJI ,  University of 
Pennsylv!l.nia, Lelnnd Stanford and 
br U. S.  Government. Send for list. 
�lid;;�Oe:��I!' 

o�t�;��:ticons. 40,uOO 

WILLIAMS, BROWN & EARLE 
Dept. 6, 918 Chestnut Street 

PHILADElPHIA, PA. 

INVERNESS, SCOTLAND 
Notice to Manufacturers and Patentees 
Eligible Sites for Factories and Works 

ENTERPRISING firms are direded to the 
Royal Burgh of I nverness (population 
about 25,000) which is situated at the 

mouth of the River Ness, and has unrivaled 
advantages as a Trade Center. Regular and 
cheap communication with the principal ports 
of the United Kingdom, and the Continent 
by rail and sea. Dired communication with 
the West of Scotland by the Caledonian 
Canal. Low competitive rates on freight. 
Excellent harbor ac.commodation. Ample 
water supply. Eledric energy. Cheap coal 
gas. Labor plentiful. Climate mild. Local 
rates and taxes are among the lowest in 
Great Britain. Every encouragement and 
faci lity given to manufadurers by the Munici­
pality. Apply for full information to the 
Town Clerk, I nverness, Scotland. 

A G E  N T S $��02i11P��ri�Ay!u !�� 
how much money you can make 

hand l i ng our bookkeeping and sborthaud courses. 
Cheapest and best courses ever devised. Every home 
a prospective custo mer. Agents make bi� money on 
eacn sale and can make �everal sa les a day . Credit 
given ; also exclusive territor y .  Expectence u nneces­
sary. W r i t e  today for full particulard. 
W. L. MUSiCK CO . •  Dept. J, St. Louis, r� o. 

Wanted Specialties 
If you have a patented article to be cast 
in Brass or Aluminum and can market 
same, we will make it for you on contract 
or royalty. Wil l  offer you good paying 
proposition. Send description. 

THE IDEAL BRONZE co. , Cleveland, Ohio 

THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manu facturing 

Speci,al Machinery, Jigs, Tools, 
Repairs,ExperimentalDevices 

Ut.· .. ia:uiuu Jllltl COUlUlCr(·h. ) izing 1\ S])celulty 
THE ROWLANIJ TELEGRAPHIC COMPANY,Baltimore, Md. 

J A G E. R.  
4-Cycle 

Marine 
Engines 

Skillfully desig'n ed and well  
b mlt. Sing-le l e ver control , com ·  
bining auto matic carburettor 
with sp�rk advance. Develops 
wide speed ranee and rei iabiHty 
u n der most trying conditions 
SIzes a to 60 h. p. ::lend for catalog. 

CHAS. J .  J A G E R  CO.  
2 8 1  Fran k l i n ,  c o r .  Batterymarch 51 .  

Bost o n ,  M a s s .  

Cleanl i ness 

S T U  D Y �:�����:ol�dl;;le:e:ll�sOtlrlllc� tiol l . J<�stllbli shed 1892. 

L A W T��:P:lC�lIr!�: : thColI��: 
Post·RrMU:Lre and Busi­
Iles.� Law. )'Jethod of in­
structiou ' combines theory 
sud pr.lCtice. Approved 

by the be'Jch and bar. �����('iII 
ru��f�s ::�i�����\:�h!hLa�e�fd t�O: �����f fta� 
Chlcl\go Correll'pOl l d C IlCe Sehool ofLBW 

506 Uenper }Uock, Chlcna:o 

DIE MODELS SPECIAL 
W O R K  TOOLS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS • 153 · 159 S. JeffersoD Street, Chicago, m. 

U S E  G R I N D ST O N E S  P 
[f so we can 8UPPlY  you. A l l  slzee  
m o u n t e d  and u n m n n n t e d ,  al way! 
kent i n  SLOCK. R<emem·oer. we make a 
s pecialtyot sel ectiDI:! stones tor all  spe­
c ial  purposes. Send for cataloaue H I . "  
The CLEVELA N D  STONE CO. 

2d Floor. Wi lshire. Cleveland, O. 

Water into the c y l i nders of com pressors, 
means for injec t i n g ,  A .  E .  Jones . . . . .  ' , . 913,661 

Wate r p u rification a n d  cla ri ficat ion , \V. Mc-
Murtrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  913,034 

Wave motor , C. A .  EUI'rows . . . . . . . . . . . . . . . . 913,467 
W a ve mo to r ,  J . J .  Pompa . . . . . . . . . . . . . . . .  9 1 3 , 5 61 
Wax gathering device, roo, D. L. Heeter . . 9 1 3 , 286 
Weed pu ller a n d  tree trimm e r ,  A. N. Mol ine 91 3 , 225 
Wbeel, J. Soss . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913,066 

on that concrete job of yours when it is built with 
Wheel sera per, C. W. S ta I'k . . . . . . . . . . . . . . . .  913,576 
Wheel shield, trolley, A .  A. Rotb . . . . . . . . . .  913,168 
Winding m ach i ne, multiple, W .  E.,  ' F.  W., & 

J. T. W r i g h t  . . . . . . . . . . . . . . . . . . . . . . . .  913, 604 
Window, fireproof. R. E. Byrne . . . . . . . . . .  913, 1 97 
Window fixture, N. M. Haney . . . . . . . . . . . . . 91 3 , 495 
W i n g  swee p , H. P. J'ordan . . . . . . . . . . . . . . . . . 9J 3 , 505 
Wire l o c k ,  Pedersen & Hansen . . . . . . . . . . . .  913,157 

EDISON 
Portland Cement 

W i re reel . A .  H .  Doy le . . . . . . . . . . . . . . . . . .  913,472 
W i re t i ghtener,  W. E. Wal le r . . . . . . . . . . . . 913,590 
Wood , a pparatus for im pregnation of, B. F. 

W a t k i n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9] 3,593 
Wood. color i ng , W. A. H a l l  . . . . . . . . . . . . . .  913,128 

.Every barrel of "Edison" (376 Ibs. net) contains 1 0%, or 37.6 Ibs. more cement, 
or mmeral glue, than a barrel of any other brand-every bag (94 Ibs .) gives you 9.4 lbs. 
more cementing material than a bag of any other brand-because 

W ra ppi ng m a ch,i n e  \v.eb cu t t i ng a t t a c h m e n t ,  
J .  H .  B mdy . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 3 , 352 Uniformly · 10% Finest Ground in the World. 

W rench , D .  G .  Con nell . . . . . . . . . . . . . . . . . . . .  9 1 2 ,993 
Wrench, E. Ohlsson . . . . . . . . . . . . . . . • . . . . . .  91 3,302 
Wrencb , M .  G .  Al ha n a ki . . . . • . . . . . . . . . . • • .  9 1 3 , 346 

Write us for catalog showing who specifies Edison Portland Cement, and where used. 
Wrench , J.  S.  Geol'ge . . . . . . . . . . . . . . . . . . . . 913,374 EDISON PORTLAND CEMENT CO. 

DESIGNS. GENERAL SALES OFFICE : 
J A M E S  B U I L D I N G ,  S T. N E W Y O R K  9 3 2  

Badge,  F. Hugbes . . . . . . . . . . . . . . . . . . . . . . . . 39,8:\3 
Rottie,  R .  B . A n nis . . . . . . . . . . . . . . . . . . . . . . . .  39,840 
Cba i l', L. K illian . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9 , 8-l 5  
Crumb �cJ'apeJ'. A .  N .  La t t i n  . . . . . . . . . . . . . . . . 39, 8B9 
Electt'oliet' ,  st reet . R .  Chart rey . . . . . . . . . . . . . .  39, 84 1 
Forks, spoons, aud s i m i l a r  a r t icles, h a n d le 

for, T. B. Lasha r . . . . . . . . . . . . . . . . . . . . . . 39, 835 
SPOOIl ,  fork , or s i m i l a r  a rt icle . H. J T l l l hOl'll . 39,830 
Spoon , fork , o r  simi lul' a rticle , H .  1.1. "\Val-

l ace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,SR7 
Spoon , fork, or si m i l a r  a rt i c le , S. Stoh r . . . . 39,838 
Spoon s , fork s, 01' s i m i l a r  a r t icles , h a n d l e  for, 

J. H .  Harmstone . . . . . . . . . . . . . . . . . . . . . .  39, 834 
Tal king machine cab i net, J. C .  Engl i s h .  

39, 842 , 39,844 
Trimming, W. Helbig . . . . . . . . . . . . • .  39,S4G, 39,847 

TRADE MARKS. 
Beer. Yale Brew i ng Co . . . . . . . • . • . . • . . . . • • • •  72,814 
Belting. hose . a nd mach in ery packings, 

Revere Rubber Co. . . . . . . . . . . . . . . . . . . . .  72.S09 
Blood purifier. H. H. Hyams . . . . . . . . . . . . . . 72.819 
B u g  fi nd roa ch destroyf"I', C .  F i ebert . . . . . . . .  72.793 
C a l cium carb i d , American Ca rbol ite Co . . . . . . . 72,782 
Canned a n d  d r i ed f!' u i t s  and canned vcge-

w A����t�:�� :����-t�����A;rlrtrh�lg�t �he
�Nav� 

Yard, Brook l y n .  N. Y . ,  March 5. 1909. to till tbe above 
posir.ion. For appl i cation and further i nformation ad· 
dress " C O M M A N D  AN'!"" N avy Yard, Brookl yn, N. Y 

LET US  · B E  YO U R  FACTORY 
STA M P I NGS, M O D E LS, EXPERT WORK 

THE G LOBE M A C H I !li E  AND STAM PING CO. 
uto Hamilton St._. Clc,"clnn.d, o. 

C o r l i ss Ensrines, Brewers'  
and But t l ers' Macb inery. 'rR E  V I LTER 

M IfG. CO . •  899 Cl i uton St . .  Mil waukee9 Wis. 

MODELS &. E X P E R I M E N T A L W O R K .  
lnventions deve ioped . S pecial l1achlnery. E. V . BA I L LA R D . 24 Fran kfort Street.  New Y o rk. 

t a h l e s .  G l' i ll' i n  & S kel l ey Co . . . . . . . . . . . . .  72,795 RUBB ER Expert Manufacturers 
Canned salmon and oysters , A .  Boot b & Co . . 72.778 Fine Jobhing Work Card.  hlock,  and p ictu re games,  Rice & 

Hutch ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Z , S24 PARKER, STEARNS « CO.. 228.229 South Street, New York 
Chemi c a l s  and medicines . certa i n ,  Drs.  Hoag ----------------------

& Turb i n  Remedy Co. . .  . . . . . . . . . . . . . . .  72.817 )0( 0 E FT &. C O M P A 'N Y Chocol ate, H. O. W i l bur & Sons . • . . . . . . . . . . 7 2. 813 Die Makers, Dlodel Makers, Machinery Bplhlers, Punch Presses, C i gars, G a rc i a  & Vega . . . . . . . . . . . . . . . . . . . . .  72 : 818 Light and Ileal',. St:unpings. 1 20 :Michigan St. ,  Chicago, Ill., U.S.A .  
C i g a rs. Patterson & Hoffman . . . . . . . . . . . . . . .  72.820 
Coll'ee, GelgPr-Ti n n e y  Co. . . . . . . . . . . . . . . . . .  72. 794 
Coffee , John son B ros . . . . . . . . . . . . . . . . . . . . . . .  72. 798 
C o ffee . hl�nd.  Da yton Spice Mills Co . . . . . . . .  72.7n1 
Complexion cream . P i so Co . . . . . . . . . . . . . . . . . . 72. 822 
COI'sets, Ame l' i can Lady CO l'set Co . . .  72. 78.1 .  72, 784 
Cotton d a m a s k ,  Rosem ary M a nu f a c t u r i n g'  

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.826. 7 2 , 827 
Cotton n apki ns , Rosemary Manufa c t u l' i n g  

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72. S25. 7 2 . 82 8  
Cough d rops . E .  Ellsworth . . . . . . . . . . . " . ,  . . 72,792 

Experimental & Mode l  Work 
Oir. &; advice free. Wm. Gardam & Son. 221 Fulton St,N.Y 

D i sb wa shing m ach ines , Z .  S .  & C .  L. Randle-
m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72, 823 

E n a mel coati n gs , G. H, Baker , . . . . . . . . . . , . 72,81 5 
FiJ i n !!  cases. letter a nd document, S tephen LEARN WATCHMAKI NG 

f:reene Co . . . . . . . . . . , . "  . . . . . . . . . .  , . . , . ,  72,829 We teach it, t horongh ly in us many months as it 
FlOUT' and corn meal , wheat, Allen & Wheeler formeriy took years. Does away with tedi ous apprer.-

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72, 780 Licesllip. Money earned wbile studying. Positions se-
Flo u t' ,  whea t , Pbilip H .  Postel M i l l i u f!  Co, . cured_ Easy terms. Send for catal og. ' 

M A S O N ' S  N E W  PAT. W H I P  H O I ST for ,Outriuger hoists. Faster than Elevators, and hOist 
duecL from teams. Saves handling at less expense. 

Manfd. by VOLNEY W. IlI A S O N  & (;0 • •  I n c .  
Prov idence. U. I . •  U .  S. A. 

m �n�fooik��!IOg�Pol?e���!�,�: 
25c, Parlor Tricks Catalogue, free. 

M AH'.rlNKA & CO . . Mfrs .. .i�3 Sixth Ave., New York 

� H £  S C H W E. R D T L E:  S TA M P  C O . � STEEL  STAM P S ,  L E T T E R S  & t1 G U R E S  B R I D G E P O R:r C O N N .  

Te l egraphy Circula'l' free. Wonderful 
automatic teacher. :; st,, ) ps  
*2 up.  OMNIG n APJI 
()O., Dept. 52, 89 Curt .. 
iandt St., New Yor ... . 

Removed to 182 Milk Street. 

M OORE  Special MachlI\ery, D,e •. l'ools. Models, 
Metal SpeCialties, Invel'tions per.fected. 

&. CO. ludhlna nOll Fr;Ulklin St re.er"",,,'1'1iI (, luw: U. S • .t. 

DRYING MACHINES For Steamed Rice Paddy 
f

o
n
r
d ,:��::.:.�I:er grnnu-

8. E. W ORRELL, Honnlbnl,- Mo • •  - U. ,S. A. Hats and caps of cloth , wool , felt, fU;':'���i 72 , 805 
I 

ST. LOUIS WATCII MAKING SCHOOL, St. Loul., �I o. 

straw, Sarnoff B ros . . . . . . . . . . . . , . . . . . .  , .  72,81 1 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
I n s u l a  t i n g  rna terial containing cork, Arm-

stron g Cork Co . . . . . . . . . . . . . . . . . . . . . . . . . 72, 785 
Log'S . lnmber, staves. and head i ngs , Lucas 

E . Moo re Stave Co . . . . . . . . . . . . . . . . . . . . 72,799 
Mantles, in candescen t gas.  Block Ligbt Co . .  72 . 786 
Me""a n i a nd spag-betti , S. B 1 l1m . . . . . . . . . . .  72 . 787 
M i l k  sU,�ar,  powderNI. M i l k By-Prod u c ts Co. 72, 802 

SMALL HOUSE NUMBER 
g�era�l��iat ��i�:s FI · . . �.olinSkY : . . . . . . . . . . . . n:��g 

AMERICAN Photograph i c  maga z i ne p u b l i sbed yearly,  
A merican Annual  of PbOtOg-I'H pby . . . . . .  , 72 , 78 1 

P i a n o s .  orga ns , gu i ta r s .  m a n d o l i n s .  and ba n -
jos,  Tbos. Goggan & Bros . . . . . . . . . . . . . . .  72.81 2 

R a zor strops, 
.
Alegretti M a n l l f a c tu r i n g  Co . . . 72 , 779 1 HOMES Remeoy for p Iles . R. M .  H I L I Co . . . . . . . . . . .  72 .797 

Ribbons, Carson P i r if' Scott & Co , . . . . . . . . . .  72, 8) 6 
Rubber rings and gaskets for j a r  caps . Carr ' 

Manufact u r i n g  Co. . . . . . . . . . . . . . .  72,789, 72,790 
AND GARDENS 

Rye bread , M .  & F .  Herbst . . . . . . . . . . . . . . . .  72, 796 1' 
Stove n nd range fire brick ,  "Ma rch-Bl'own-

T 
HE a rtistic and inexpensive house is the chief denland of the home seeker o f  to-day. For t ha t 

Stov��C
!
\:
n�t

�:;g�s
o

'a�d · l;��.tS . tb�I:��f,' h'e'a't'i;lg: 72, 800 reason the April ,  1 909, number of American Homes aud Gardens wil l be a SPECIAL 
Ma rch�B rownback Stove Co . . . . . . . . . . . . . 72, SOl SMALL HOUSE NUMBER. 

Rwee p i n g  pl'Ppa l'a t i o n .  F.  F .  PI'URZ . . . . . . . . . 72 , 807 Th i s  issue wi ll contain a vast amou n t  of valuable in formation for the prospective home 

�:�t- i �s .
F

·c�.��li;,
e ft:�:: C§°c��icft·&· ·pi� i·s·s·- 72,788 bu ilder . It will tell . h im ho� to se l.ect a country site, ho w the va.rious r00111s of th� honse sl:o n l

.
d 

ner . . , . . . . . . . . . . . . . . . . . . . . . . . , . . . .  , . ,  . . 72, 808 be pl an n ed ; t h e  style of arch1tecture in which the h ouse should be des igned ; the nlatenal of which It 
TulI f' S .  m u sl i n s .  crapes , and s i lks,  Perret, may be built ; the kind of plumbing fixtures to be used ; the heating systenl to be selected ; the choice of 

G ros & M illion . . . . . . . . . . . . . . . . . . . . . . . .  72,821 the hangings for the walls,  doors and windows ; a ppropria te furniture for the hom e ; the i n terior decora-
tion of the home : a n d  the laying out of the grounds surrounding the house, as well as t h e  pla n ti ng of t h e m .  

LABELS. THE ARTISTIC EXPRESSION O F  THE SMALL HOUSE is well expl ain ed i n  a n  article by Francis 
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of 

" Banner Varnishes," for varnishes, Banner a grou p of model houses of small size and small cost.  
Varnish Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 14, 674 PLUMBING FOR A SMALL COUNTRY HOUSE, by lohn A. Gade, is a very importa nt suhJ· eet.  "Charcoalets, I I  for a throat ease, r.fesser 
G C 14 670 No part of a house needs greater attention than the laun dry. itchen a n d  bath room. H en ce the economic 

"C rest�� fO�' f:lo��: 'W.' 'hI: . F'a'riess . : : : : : : : : : :  14 : 666 and convenie nt placi n g  o f  the plumbing fi xtures, t h e  k i n d  to u s e ,  and t h e  cost o f  the sa me are matters o f  
" E a rl ' s  Antol , "  for a remedy for alcoh ol- interest to all prospective home bu ilders. 

ism. J.  E. Earl . . . . . . . . . . . . . . . . . . . . . . . .  14,667 THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article sho,wi ug how a 
: : g��d�� i r ' �ail�r ����e, ,1f" for M:tb��l�o

e
� " '1: 14 , 664 swamp or lowland can be developed and transfonued into a beautiful iris garden . 

Jardczewskl . . . . . . . . . . . . . . . . . . . . . .
. . . . . .  14,671 DECOR �TIVE FEATURES IN THE SMALL HOME, by Al ice M .  Kellogg, presen t s  in a brief way 

"Josh G i rl d i n g s ,  II for Cigars, Mot.'hle Litho- with ten il lustratio ns artistic schelueR of coverin g  the fl oors and walls of the house . harmonious and 
graphic Co. . . . . . . . . . . . . ' , . . . . . . . . . . . . . . 14 , 661 app,ropria te hangings for the -doors and wiudows, �ith numerou s suggestions for the decorati n g of the 

"Kraftwrap . "  for wra pp i ng paper, Un ion \ vanous rooms o f the house. 
.. Papel' , ,& Twi n e  Co .. . . . . . . . : . . . . . . . . . . . .  1 4, 677 1 

.A GROUP OF MODE.L MOT9R HOUSES FOR THE SMALL COUNTRY PLACE, by Ral I?h de 
Net ton a , for_ a non-mtoxicatlDg beverage, MartI n, forms two pages of Illustrations and sets fo r t h  the best designs for a small Illotor house SUitable 

"Pe;r�c�on v�;cfacov'e'l", ; ,' . f�l: . b�d' ' ��;�l:S . o� 
14

,
663 1 for the accom modation of one motor car and w i t h  s u ffi cient space for a work bench. . 

spreads, C. L. Cb r istman . . . . . . . . . . . . .  1 4 . 676 HOME·MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestlllan , treats o f  
"Pinola O i l ! '  for a l i n iment.  A .  J .  B al'hel' . 1 4 , 672 t h e  conversion of unlikely things i n t o  u seful articles, and t h e  illustrations show the results. 
"Piol1�er Clgar Stog ies ," for stogies, A . H u r- I THE EVOLUTION OF THE SMALL HOUSE PLAN, by JoY Wheeler Dow. is an i m portan t  articl e  
" W\tz . . . . . . . . : ., . . .  ,', ' . . . : . . . . . .  ' : . : . . . . . .  14 , 662 by a w el l.known a rch itect on the econon11c plan n i l l g  of a small  house . costin g from $2,500 to $8,000. 'Th e  SUJL:I�g��[ ��e,d.l��l��: 

. . .  
f

.
O

.
I 
. . 

� 
. . 
����l.l1.e., . .  �: 1 4, 669 plan and the arrangeule.nt of the rooms is the first thought given to . t h e  honse and is one in which the 

"The Cbester. " for c i ga rs ,  Chf'ste r  Cigar Co . 14, 660 j laymau should be most In terested . 
"The G reen Ca rton . " for Hawaiian pine- A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR. by Al exander R. Hoi Ii-

apple i n  slices , J .  �r. Cbapman . . . . . . . . . .  14,665 day i nforms t h e  reader bow an-a mateu r plan n ed and l a id out h is garden and how he built his pergola. 
'Va ssal' Vi Olet , "  for perfumery, Jl. D. I1lu�trated with plans and scale drawi ngs . 

"Vi:o��l tFel.i��:'; · 'i�I: ' �" ;';';.iici·n·':I· ·  p��p�;.�: 
1 4

,
673

. PROP� FURNITURE FOR THE SMALL HOUSE, by Esther Sin�l.eto!:, w i tI:' iIIu�trations show-
tion . Tirico Pharmacal Co . . . . . . , . . . .  , . . . 1 4

,
668 lng t he artt,sttc and appropnate furn Itu re fo r th e h ouse, and the proper pOSItion In whIch It IS t'? be placed, 

" Wa n n m a k f'r Wa ter-Rpot Proof S ilk s , " for togeth er With a n  accurate trea t m e n t  o f  the firepl ace and 111an tel. 
piece s i l k  goods, J. ),  a n a m a ker . . . . . . . .  1 4 , 675 THE USE OF CONCRETE IN THE BUILDING OF A SMALL COUNTRY HOUSE, by Benj ami n 

PRINTS. 
Howes is  a titllely and c01nparat ivel y new s u bject, and is o u e  in which Iuuch i nterest is shown at t h e  
presen t  luoment. The article is profusel y ill';1strated with fi ft y  �ngravin�s shO'�ing exterior ,a n d  i n ter�or 
views and floor plans o f  small houses of varIOUS styles of archItecture In whlch concrete 15 used With 

"Jack-The-Giant Killer , "  for wheat break- - artistic results , 
fast food . Cream of Wheat Co . . . . . . . . . . . .  2 , 427 THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, is t h e  "School Days. " f o r  wbeat breakfast food , i ti t l e  of an a rticle treatin g  in a practical m a n ner o n e  of the m o s t  important feature� of 'a snlal l  cou ntry 
Cream of Whea t Co . . . . . . ' ,  . . . . . . , . . . . . . 2 ,428 ! house . How to h eat a n d  what i s  the cost ? That is a question which has been wel l  answered for the t�ree 

"Thf' Amer'ican Lady , "  for corse t s .  A meri can respective systems of hot air, steanl heat and hot water . � 
Lady Corset Co. . . . . . . . . . . . . . . . . . . . . . . . .  2 ,42 9 1, 

PROBLEMS IN PLANNING T H E  GROUNDS OF A SMALL COUNTRY PLACE, by Charles D. 
Lay. M r .  Lay has explained in a very concise form how the grou n<!s around a small country pla ce Jllay 

A printed copy o f  tbe speCi fication nnd drawi ng  be planted at a very low cost,  and enu merates the best and most effectIve shrubs and plants to be used .  
of a n y  patent in t h e  foregoing list, or nny patent Thi s SMALL H O U S E  NUMBER w i l l  contain 16S illustrations covering S2 pages , which w i l l  he 
In prin t issued since 1 863, win be furnished trom inclosed in a striking colored cover . 
this office for 10 cents, p�ovlded the name and The price w i ll he fi fty cents . Those now subscribing for Am erican Homes and Gardens for the year �

Yv
��:r 1�

d r
��: fr���t & d��.�

ed36:n�ro�dewa��teNe� will receive it at the regular rate. Subscription p�ice. �3.00 a yea r. 

Y'(J'!.;adian patents may now be obtained hy the In- MUNN & COMPANY, Publishers, 3 6 1  Broadway, New York City 
ventors tor any ot tbe inventions n amed in tbe tore- , iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
going liat. For term s  and furtber particulsMi 
.ddre .. Muon " Co. ,  361 Broadway, New York. I 



C OLD GALVAN I Z I N G .  
AMERI CAN PROCE S S . N O  R OYA LT I E S. 

5AMPLE5 A No i NFORMATION N APPLICATIO N .  
N I C K E L 

AND 
Electro·Plati ng 

Aooaratus and Material 
t'B� 

H a n s o n  & V a n W i n k l e  
Co., 

'S e ,.,. o.rk, N. J .  
28 & 30 S. Canal S t. 

C b ICal'o. 

THE " SIMPLO " AUTOMOBILE 
Solid or pneumatic tires. High or low wheels. 

The ODe Automobile at a Low l�rlee 
thatisalwaya ready to run. Handsome, 

��b���'���!���ar:� 
Operate. Safe a n d  
Sure. A Hill Climber, 
Bi ggest A.utomob i l e  
V a i n  e in Ameri('9.. 1 909 Catalo� FREE. 

Cook Molor Vehicle Co. 102u N. B'way, St. Louis 

Look for YourseH 
in this List 

It i ncludes a few o f  the people who could 
use the R ·S M oto rcycl e  with pleasure and 
profit. 

In the country , by the man who wishes t o  
travel faster and farther than the horse can 
carry him, and at lower cost-the farmer, 
stock m a n ,  ph ysiC ian or clergyman. 

In the c i ty t by business and professional 
men for u tility and recreation ; b y  the 
office o r  factory worker with a suburban 
home. The 

R-S Motorcycle 
i s  needed by these and by many 
other men. It c osts nothing to 
ho use. I t  cost b u t  a trifling frac­
t i o n  of a cent per mile to use. 
Speed enough to win anywhere ,  
and safety and comfort too. Ser­vice , durabi lit y and real worth , 
far beyo n d  i ts cost. 

Catalogue free. Agents wanted. 
READING STANDARD CO., 

CRU D E  AS B ESTOS  
D I R E C T  F R O M  M I  N E S  

P R E PA R E D  R .  H .  M A RT I N , ASBESTOS F I B R E  O F F I C E, ST .PAUL B U I LD ING  
fo r M a n u facturers u s e  2 2 0  B 'way, N ew Vork. 

Perhaps You Want to "C. Q. D I" 
eni��� =:u�:g:c�!;� J O:f ��fJ�:e:X:��i 
k��:_�iil:!Z:ct���ew C�igC

,
hi�rli���ucts, Ruhm-

, ' ' 'sls, wire COnlli'!ctOnl and wire­
leN; tt!le�111phy outfit supplies. 
l"olle but the best ms.Lerials 
lise.! 9.nd only skilled work· men emp loyed . Corre8pondeu';e 
i u \-ited. 
l u t erllat i o nlll Brass nnd Elcetrle Co., 

Furniture manufacturers realize the great advan­�
r
�

a
���cting drawer work of the time and 

Dodds' New Gear Dovetailing Machine 
which cuts dovet!l i lll  in  gtlDg!o of 9 to ?� at one 
IrO::���'y ;u� �:�� ;�u: ��'��::�I:��� ��\��e�: 
Occupy but. l ittle space. Frt:t: caw. log. 

Grand Rapids, Mich. 

Start you r C a s  Engine with the 

Motsi nger Auto·Sparker 
and run I t  without t h e  a i d  0' 
batteriea. Nota cheap magneto but the origina.l high grade 

8peed C o n  t r 0 1 1  e d friction 
driven dynamo. Pertectly 
insulated. "water an d d uet 
proof." Fu l ly Cuaranteed 
Operates "make & break" 
and"jump spark!' Cha.rges loC all storage ba. tterles for 19n1· 

tlon and Ughting on a. small scale. 'Perfectly with our special switch board in the circuit. Ten years actual 8ervice with over 34,000 
Auto-aparkere In operation to testtty to Us merit. 

MOTS I NC E R  DEVICE M FC. CO. r 
14 M a i n  St., Pend leton, I n d . ,  U S A  

A WATCHMAKER 
Brad ley Polytechn ic Institute Horol�ic:l1 Dep:\ftment 

.'eoda, lIhooi .. 
Ftlflnerly P!lrsons HorologiC!l.1 lnst . 

J .. lrgest and Hesi Wuteh School 
i n  A merica 

Running Water Where You Want It 
Den't be without t h e  convenience of run­
ning water in your house because you live 
in the country. If there's a spring or stream 
OD. the ground, install a 
N iagara Hydra ulic Ram 
It will pump water jU8t where you want. 
h. No cost tor power or repairs, either. 
Write for catalogue }. }.. sud estimate. 
We turni,h Caldwell Tllnks and Towers. NUa.R. IIYPR!V I.IC ENUI N E  m. 140 N .... u S�N.Y. Far-to ry, Ch�lIt�r, Pa. 

Scientific American 

Clean Kitchens are ess�ntial to good me�ls. 
You WIll find both on trams 

-OF THE-

Chicago, Milwaukee & St. Paul 
Railway 

The PIONEER LIMITED to St. Paul and Minneapolis 

The SOUTHWEST LIMITED to Kansas City 

The OVERLAND LIMITED to Omaha and California 

Descriptive Folder Free 
F. A. MILLER 

General Passenger Agent 
CHICAGO 

MaKe a Motor :Boat of 
any :Boat in 5 Minutes 

You can do it  with the Waterman Out­
board Motor which you can 
quickly attach (ana detach) to 
the stern of any skiff. row boat. 
dinghy, punt, sail boat, and have a 
good motor boat. It is not a toy, but 
a reliable 2 H. P. Marine Motor 
that will drive an 1 8  loot row boat 
7 miles an hour. 4 hours on gallon 
gasoline. Simplest motor made. 
Weight 40 Ibs. Equipped with 
Schebler carburetor_ Four years' 
successlul results behind it. Send 
lor Catalog C. Canoe Motors I ,  W::ll�a'!ra"iIiIlt!!IIJ 2, 3, 4 Cylinders-Catalog K. 

Standard Type Motors, I to 30 H. P. -Catalog A. 
WATE.RMAN MARINE. MOTOR CO. 1509 Fort St.  West. Detroit. Mich. 

G. A. BLAIR 
General Eastern Agent 

381 B'way, New York 

Send for our free Boat Book 
Do not think of buying a launch until you see our Four Launch 

Bargains 
Only $121 

for this com­
plete 16 foot 

launch. 2� H. P. guaranteed, self­
starting engine. $144 for 9% mile per hour "Speedway." $ 1 53 for 
canopy topped ,. Winner. " $160 for Auto-topped 3 
H. P. "Comfort." All 16 feet in len�. Enzine 
result of 3 0  years experience. Weed'es� wheel and 
rudder. Shipped immediately on approval. Send 
postal for our handsome catalofue to-day-it's a rem. 
C. T. WRIGHT ENGINE CO. 1103 Wnslll ngton Street 

Greelll" l I Je, Mich. 

S3 ,50 A Backus 
Water Motor 
For Polishing, Grinding, 

and Power 

and pedals. tlte usual ,etaU priUS. 
cataloJ:Ue. beaut!· useful InfofplatioDi a wonderful pYO;on"tiolt Wl"ite it now. 

CHICAGO, ILL. 

Engine�J::ing News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00  to 1 25 pages, 9" x 1 3".  weekly. Send ten .cents for nmple copy. 
If you cannot locate desired engineering equipment write our .. Readers Want , .  departm�nt. 

THE ENGINEERIN(I NEWS PUBLISHIN(I CO : 1 t 4  Broadway , New York 

MARCH 6, 1909. 

'9#b �����;� and Represents $:0:050 
of Automobile Value 

IF you are willing to be llolle, any inach ine will do. 
-And that is j ust as true of an aut01110bile as it 

is of any lnachinery you use ill your business. 
- Sometimes in the lu allufacturing business, it 

seems wise, for reaso ns of exped iency , to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheal' ly bought car to 
give satisfaction even temporanly. 

-As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap au tomobile nothing but a pile of junk and 
your pockethook suffers by a many times multi­
plied percentage of d epreciation . 

-You should exercise the sallle comm on sense 
and bu siness j u dgl11t:nt in bu yin g a n  automobile 
that you wou ld use in any business investment. 

- Don't be lnisled by t he extravagant claims 
made for very low-pnced cars-nor the claims 
made for a very h i gh-priced car. 

- The features of the GLIDE are revolu tionary 
and distinctive when the price is considered . 
They are bu ilt in ,made an integral part of the car. 

-None of them are found 1ll very low-priced 
cars. But few of them are found in very high· priced cars. 
But Read and See-Then Ride and Know 

�;�:l ��';��:��!\t�!l) ���l��t��n�c::!::rn����� 1� 
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-An Improved form, selective type ot transmission which eliminates jerks when starting and jolts when 
stopping. 

-A bevel driving gear of ample Size-held a.lways In 
tnesh by its oum special bearings. -Vanadium steel springs which do away with the need ot shock absorbers. . _ -A JOuble-hlnged hood - power plant lnstantly a,o. cesslble. 
g;;!�/�f:�:� type of multtple dlsc clutch that oannot 

-A lubricating system which ispositi-ve-requlringno 
a.ttentlon. 

-A double set ot bmkes-distinct trom the axle-In­terna.l expanding and externa.l contracting-will bold the car on any grade. 
-36 x 4 Lires all around-Wheel base-loo tncbes. 

b�aAlilf�: ftit�r��t�!�t?�h�::�'�Ullt 1�. It WOl!\dn't 
-There Is no more gracetul carma.de. Its appearance 

:�foe::a8�:��br::V;::\\�1)�n���::'�i���.putPosetul 
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e
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t
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Write us today. We invite comparison and an opportunity to 
demonatrate. 

THE BARTHOLOMEW COMPANY 
Standard Manufacturers A. M. C. M. A. 603 Glide St., Peoria, W. 

Glide 1'Iodel " G" Special Touring Vnr, scnts 1 ;  
wheel base 120 hachef!' ; 84x4X.lncli tires-t2,oOO. 

Duryea's Buggyaut 
2 cy l . ,  2·cy cle, alr·cooled 
Simplest ever seen. $650 

(HAS. S.DURYEA, Reading, Pa. 

�iont 
PnMhes your boat l i,,�  a gi!lTlt-t:lk.:1S up room 
:'I l ost powe rfu l emdne of its size lower built. 
Lilt a relll l h-c wire amOIl!! marine engines_ 
Sold all oVl;!r the world. Simple , speedy 
and ijturdy. Two cycle-two and three 
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vet ollr cs.talog :llld �nd l Oco 
S��:�l��l �r� ,:: !Jg�I!!1 �ll���:�(!t �:� 

tie bookl.:t ever issued for the 
L.:nefit of gaso l i n e  engine 

"S"'. UN ITED MFG. CO. 1 7 3  West Wnodba- l d g(> S f .  
lJctl'o i t  

titJj :2,. 'fiji EitJII 
. Visible Writers or otha 
Olive,. •• 'Remington., Smllh., 
Shtpped A N Y W H E R E  rorFree Tr!al , or RENT al lowing R E N T  to A P PLY. 

Prices S15.00 Up 
First classMa.ch I nesfresh from. the Manu/actu 

WrIte for Illustrated Catalog 10. Your opportu 
TYPEWRITER EM PORIU M .  ( Eat. 1 8 92) 92 &. 94 Lak. St.. COb 

25°/ t;:75 01 Saved OnAnyMake 
10 '1 , 10 Of Typewriter 

Let's Prove It To You 
THE TYPEWRITER EXCHANGE, 345 Broadway, New York 

Branches in A II Large eiti", 


