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The Editor i s  always glad to receive for examinatIOn illustrated articles 
on su 0,;ect8 of timely interest. If the photographs are sharp, the articles 
thort, and the facts authentic, the contribntions will receive onecial at­
tention. Accepted articles will be naid for at regular space rates: 

LESSONS OF THE RHEIMS AVIATION CONTESTS. 

The series of aviation contests held last week at 
Rheims must ever stand out conspicuously in the 
history of man's age-long attempt to achieve the "con­
quest of the air. " In speed, duration of· flight, and 
stability under unfavorable atmospheric conditions, 
the achievements have shown a wonderful advance in 
the art of aviation. It is  safe to say that the most 
Significant feature of the contest-the' one which is 
most prophetic of the future serviceableness of the 
aerop!ane-ia the way in which the various avia­
tors dared the elements by bringing out their ma­
chines and making some of their best flights when 
the wind was of a strength which hitherto has been 
considered prohibitive. It was the unfavorable 
weather conditions, rather than the distance which he 
covered, that constituted Latham's spectacular flight 
of 96 miles at a speed of over 41%, miles an hour, the 
most remarkable performance since - the Wright broth­
ers m ade that first memorable half-mile flight in North 
Carolina with a power-driven aeroplane. 

For it cannot be denied' that the relu�tance of the 
aviator to bring his machine from the -shelter of its 
shed, except in the lightest airs, had shaken the faith 
of the public in the immediate, if not the ultimate, 
practicabil ity. of the a eroplane. That reckless dar­
ing of the Gallic character, which did so much to 
bring out the inherent high speed of the' automobile, 
seems destined to work a similar result in the even 
more dangerous field of aeronautics. If the cabled 
accounts of Latham's flight are not over-seasoned with 
the inevitable enthusiasm of the moment, the behavior 
of his machine during the progress of a storm of wind 
and rain was indeed phenomenal. "For an hour," 
says the dispatch, "with fluttering wings it fought its 
way against the storm of rain and w ind at an aver­
age height of 150 feet, mounting higher as the wind 
rose, until during the worst of the storm it was fully 
300 feet above the spectators. " But it was reserved for 
Farman, driving a biplane of his own design, to estab­
liE·h beyond all question the staying qualities of this 
type .  His official record of  111.78 miles in 3 hours 4 
minutes 56 seconds and his total flight of 118 miles in 3 
hours 15 m inutes has carried the long-distance record 
beyond the expectations even of the most sanguine. 

At the present writing the results at Rheims seem 
to have established the superiority of the monoplane 
in speed and of the biplane in endurance. Bleriot 
with a monoplane holds the record for speed with a 
time of 7 minute s  47 4/5 s econds for a lap of 6 . 21 miies, 
although Curtiss in his beautifully designed and built 
biplane is a good second, with a record of 7 minutes 
48 2/5 seconds. The compact little biplane of Curtiss,  
weighing less than half as much as those of his' com­
petitors, won the international cup, ove r  a 12.42-mile 
course ,  in 15 minute s  50 3/5 seconds. Summing up the 
results, it may be said that the brilliant tournament 
at. Rheims .has established three facts: First, that 
the problem of stability has b e en solved ; secondly, 
that an aeroplane motor has b een produced which 
will run until the gasoline tanks are empty; 
and thirdly, that the problem of alighting with­
out injury to man or machine is yet a long way from 
solution. Regarding this last feature, we offer the 
snggestion that, since the accidents are due largely 
to the widely extended and delicate wings or planes 
coming in contact with the ground, a great step to­
w ard the perfection of the aeroplane will have been 
achieved, if some method can be devised by which, 
at the m oment of alighting, the planes can be 
thrown upward and backward, so as to imitate in 
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some degree the folding of the wings when a bird 
alights. That the problem would present great me· 
chanical and constructional difficulties, we admit. In 
a biplane, because of the rigid trUSSing, it would seem 
to be impracticable ; but it  is  conceivable that the 
problem might be worl{ed out in the monoplane. 

A SANITARY DRAINAGE CANAL FOR BUFFALO. 

The Chicago sanitary and ship canal, 22 feet deep, 
160 feet wide, and 32 miles in length, which was cut 
through for the purpose of carrying the sewage of 
Chicago clear of Lake Michigan, and so preserving the 
purity of Chicago's drinking w ater, has proved to be 
a notable success. The city of Buffalo is now seeking 
permissio� to cut a similar drainage canal, to divert 
its sewage from the Niagara River, and thereby get rid 
of what is recognized to be a great menace to the 
inhabitants of the Niagara frontier.  This good work 
is to be accomplished by the creation of certain arti­
ficial channels, into which the effluents from all the 
sewers can be discharged ; and it is  a fortunate fact 
that the geographical location of the city makes it 
possible 'to do this, by the construction of what is 
called the Erie and Ontario sanitary canal. It is pro­
posed to draw 6,000 cubic feet of  water per second from 
Lake Erie; reverse the flow in Buffalo River and 
Smokes Creek, and carry the diverted water to Lake 
Ontario through an entirely new canal, at a total esti­
mated cost of $30,000,000. 

The mean elevations shown on the United States 
topographic maps for Lakes Erie and Ontario are 
respectively 573 and 246 feat. Hence the total differ­
ence in level between the two lakes is 327 feet. The 
channel will  be so located and constructed as to make 
the entire head of 327 feet, less a small loss in the 
necessary slope for flow, avail able for the develop­
ment of power. This means that there will  be an 
absolute conservation of the entire natural energy of 
the water ; whereas most of  the powers now existing 
along the Niagara River use less than one-half of  the 
total head between the two lakes. That portion of the 
work which lies within the city limits will be built by 
the city itself. The rest of the canal will be built by 
private c apital ; and th e  residents on the 

-
Niagara fron­

tier will be given the perpetual right to drain their 
sewage into the. artificial channels thus created. Relief 
will thus be afforded to the

' people who live along the 
Niagara River,_ and are dependent upon that stream 
for their  drinking water. 

The excavation of the canal will commence at the 
pOint where Buffalo River crosses the city l ine on the 
east, and it w ill be excavated of sufficient depth and 
width to stop the crest of  the south Buffalo floods by 
carrying off the waters of the Buffalo, Cayuga, Caze­
novia, and Smokes creeks. The canal will be construct­
ed below all the railroads that enter Buffalo from the 
east, and will pass through the divide at Williams­
ville through a tunnel four miles in length. After 
emerging from the tunnet it w ill be continued in open 
cutting as far as the State barge canal, below which 
it will be carried by a siphon. Here the two canals 
will  be connected by a lock, through which the traffic 
of the barge canal can be floated to the freight yard at 
Gardenville and on to Lake Erie, thus providing a 
barge canal terminal at Buffalo in addition to that at 
Tonawanda. 

If this ambitious scheme were being promoted sim­
ply for the development of  the 150,000 h orse-power for 
industrial purposes which is the estimated capacity 
of the c anal, the chances of securing government 
consent to the w ithdrawal of additional water from 
the Niagara River would be very small indeed ; for 
there is no question that the governments of the 
Unitet;! States and Canada, and the people of both 
countries are strongly opposed to any further dimin­
ution of the flow at Niagara Falls. The hope of 
the scheme lies in the fact that it will effectually 
purify the supply of drinking water, not only of the 
second largest City of the State, but also of the country 
and towns adjacent to the Niagara River. It is esti­
mated that the construction of the Chicago drainage 

. canal has reduced the high rate of mortality in that 
city by 51.4 per cent, and similar results may· be looked 
for in Buffalo. Though the SCIENTIFIC AMERICAN has 
always strongly opposed any further withdrawal of 
water from the upper Niagara River, we think that 
the withdrawal of 6,000 cubic feet ·per second to pro­
vide this important city with a pure water supply is a 
proposition which demands the separate and careful 
consideration of the Federal government. 

WHY DO WATCH MAINSPRINGS BREAK? 

Your watch has stopped without apparent cause, 
and you at once attempt to wind it. The crown turns 
with a new sense of ease ; but the operation is end­
less. Then you learn that a fickle mainspring con­
cluded to resign its task and, welle-simply broke. 
Why? Here is a query that may stand in the company 
of "Who wrote the letters of Junius?" "Who waS the 
Man with the Iron Mask?" and other unanswered ques­
tions of history. The best mainsprings have main­
tained their right to break ever since modern watches 
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were invented, and they will do so until some secret of 
Nature, for which watchmakers are still searching, 
is revealed. Sudden electrical disturbance of th'e 
atmosphere, extreme changes .of temperature, or con­
tact with a cold substance, will  occasionally result 
in a broken mainspring. Such contingencies are well 
understood by watchmakers. What is not so well un­
derstood is why a spring will sometimes snap in 
twain or in twenty pieces, despite the best of care. 
You may ascribe it  to a fit of temper or to the dog 
days, or give any other reason that is neither logical 
nor horological. The fact and the mystery remain. 
This spring is a piece- of tempered steel, usually about 
twenty inches long; .coiled in a barrel between the 
upper and lower plates of the movement. It is the 
motive power of the watch. It is made in degrees of 
strengths, widths, and thicknesses suitable to the 
watch. As a mainspring is subjected to varying con­
ditions, from that of highest tension when fully wound 
to that of comparative rest when the watch is run 
down, and as it is constantly undergoing a change in 
resistance as its coils unfold, it seems to be the only 
part of the watch, subject to casualties, against which 
even careful use cannot always provide. 

It may be well to state, just here, that all watches 
of a given make and size do not properly take the 
same stren gth of spring. A variation in thickness of 
only two one-thousandths of an inch may be the 
measure of the difference between the right and the 
wrong mainspring for your watch. Here is the field 
of  the qualified watch repairer. To fit a mainspring 
requires some deftness ; but to fit the proper one de­
mands practical experience and judgment. If your 
watch is worthy of a spring at all , pay a competent 
watchmaker a proper charge for a good one. 

But the question, "Why do watch springs break;" 
remains unanswered, and the puzzle is still further 
complicated when we are informed by one of the 
largest manufacturers of watches in the world, that 
a sudden spell  of hot weather is invariably succeeded 
by a noticeable increase in the number of complaints 
of broken watch springs. At first thought this infor­
mation is puzzl ing. A sudden d rop rather than a 
sudden rise in temperature would seem to be tl3.e 
natural predisposing cause. Cast metals show greater 
brittleness at low temperatures under all kinds o f  
stress, and steel and iron, though a t  l o w  temperatures 
they show but little loss of strength under static or  
under gradually applied stresses, show a marked loss 
under impact or  s .udden stress. 

We can understalld the breakage of a mainspring 
when, in very hot weather, the watch is taken from 
a heated trousers or. vest pocket and laid suddenly on 
a cold marble or iron slab ; but how shall we explain 
the sudden breaking of the spring while the watch is 
running undisturbed in the pocket? Here is a qUES­
tion which we commend to consideration and discus­
sion by our readers. 

THE FIRST VOYAGE OF THE "ZEPPELIN III." 

The new "Zeppelin III. " dirigible, after a trial flight 
of over two hours on August 26th, started on. a trip 
from Friedrichshafen to Berlin at 4 A.' M. August 27th. 
The journey was to be made via Nuremberg, Leipsic, 
and Bitterfeld, the t()tal distance in an air line being 
about 400 miles. After covering 280 miles, the airship 
descended at Nuremberg, at 4:45 P. M., to effect rc­
pairs to one of the motors and also to one of the pro­
pellers. The first descent was made at Ostheim shortly 
before noon, for the purpose of taking on water bal­
last. The airship reascended at 2: 30, and reached 
Nuremberg, 80 miles distant, in two and a quarter 
hours, an average of .35 m iles an hour. From Fried­
richshafen to Ostheim it averaged 2 5  miles an hour. 
Count Zeppelin awaited his new craft at Bitterfeld, 
which point it was expected to reach without a stop. 
H was his intention to pilot the airship himself from 
that place to Berlin, where the Emperor was awaiting 
him. 

This new airship has two 150-horse·power motors, 
and is the most powerful air craft thus far produced. 

• ••• • 
In a new English gas works it was observed that 

incandescent gas mantles rapidly diminished in bright· 
ness and acquired a brow,n incrustation, which was 
found to consist of ferric oxide. By examining the gas 
at various stages ()f manufacture it  w as ascertained 
that the finished product contained the compound car­
bonyl of iron, formed by the action of the carbon 
monoxide of the gas upon the iron pipes through­
which the gas passed at comparatively l ow tempera­
tures in the later stages of the process. No iron com­
pound was found in the gas discharged by the retorts 
and the hottest pipes_ Carbonyl of iron is not af· 
fected by dilute hydrochloric acid. When the gas is 
burned the carbonyl of iron is decomposed into iron 
and carbon monoxide. A few weeks later, the produc­
tion of carbonyl of iron was found to have diminished 
considerably. Hence the conclusion was drawn that 
the interior of the pipes had become coated with tar 
and naphthalene which protected the iron from the 
action of carbon monoxide. 
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ENGINEER.ING. 
The ferry bridge cont inues to find favor in Europe. 

One of this type, with a sp an of 91.0 feet , is p lanned 
for e rection across the Rhine at Koblenz , Germany. 
The floor with its double tracks w ill be carried by a 
steel arch. Anoth er ferry bridge of even greater 
lengt h  is to be built at Bordeaux, 

'
France, over the 

Garonne, which at the point of crossing has a width of 
over 1,5.00 feet. 

The submarine is advancing steadily in size and CR­
pacity .  France has recently launched the "Archime­
des," whose displacement of 8.0.0 tons  constitutes her 
the largest submersible boat afloat. She is 229 feet 
8 inch�s  in length, and is driven by twin-screw engines 
at a speed of 15 knots on the surface, and 1.0 sub­
merged. Her steaming radius is 2,5.0.0 miles. 

In view of the sudden rapid decrease in the freight­
car surplus during the latter part of J uly and the 
first half of August, the American Ra ilway Assoc iation 
considers that within a few weeks there may be a 
shortage of cars. I n  the second week of August there­
was a surplus of 2 .07,173 cars, which represented a de­
crease of about 36,.0.0.0 cars during the preceding two 
weeks. 

During the year 19.08, there were 47.0 boiler explo­
sions in the United States, as c ompared with 471, 431, 
and 45.0 respectively in 19.07, 19.06, and 19.05. The 
number of persons killed by boiler explosions in 19.08 
was 281 ; in _19.07, 3.0.0 ;  in 19.06, 235 ; and 383 in 19.05. 
During the intervening period since Oct ober 1st, 1867, 
the total number of boiler explosions was 1.0,.051, in 
which 15,634 people were injured , and 1.0,884 were 
killed. 

One of the most s everely used po.rtions of a city 
street is the row of headers which line the inside edge 
of car rails, for they are continually exposed to a par­
ti cularly severe grinding efl'ect from the wheels of 
d rays and other heavy horse-drawn traffic. A test of 
iron·slag block paving is being made in the Borough 
of Richmond, New Y ork, where a line of such blocks 
-has been laid along the inside of the rails of streets 
paved with asphalt blocks. They are reported as show­
ing excellent wearing qualities. 

We have recently referred to the plan by which the 
United States government is now purchasing its coal 
on the basis of its heat ing value, which is ascertained 
by analyses of sampleS. Tbe new system of purchase 
I),pplies to forty buildings in Washingt on, over three 
hundred public buildings throughout the United States, 
the navy yards and arsenals, and the Panama Canal. 
Already the government has efl'ected a saving of $2.0.0,­
.0.0.0 on its annual fuel bill of $1.0,.0.0.0,.0.0.0. 

Improvements in rolling-mill plants make it pos­
sible to roll in one section I·beams of a weight and 
size which were beyond the capacity of the mills of the 
last decade. Formerly , when an I -beam or other rec­
tangular shape exceeded a certain siz e, it had to be 
built up of plate and angles riveted together. _ The 
Bethlehem Steel W orks, which has been rolling un­
usually large shapes, has met wit h  such success that 
Mr. Schwab is about t o  expend $5,.0.0.0,.0.0.0. in the erec­
tion of new furnaces and mills. 

At last those two famous single-screw liners, the 
"Umbria" and "Etruria," holders of the t ransatlantic 
re cord in the 8.o 's of the last century, have been �ith­
drawn from service ; not because they are by any 
means W orn out, but because they cannot compete in 
economy with  tw in, . triple, and quadruple screw en­
gines of multiple-expansion and turbine type. These 
two vessels contain the largest single-screw marine en­
gines ever built; they marked the c lose of what might 
be called the single-screw, compound engine period in 
the history of transatlantic t ravel. 

Work is actively in progress on the construction 
of another mountain railroad across the Andes, this 
time fro� La Paz, Boliv ia, to Aricas, Chili. The rail­
r�ad, which is about 33 miles long, reaches an extreme 
height of 13, .0.0.0 feet - above the sea, and it will serve 
the important purpose of giving the commerce of Bo­
livia a port of exit. Sir J ohn Jackson, of London, 
who has contracted to _bui ld the road for $15,.0.0.0,.0.0.0, 
on his way hom e  from Chili, by way of New York,  
made a private inspection of the Panama Canal. fIe  
expressed his conviction  that the work would be com­
pleted in six and possibl't iIi five years from the pr�s­
ent time. 

The new P ennsylvania terminal station in New York 
is rapidly approaching complet ion, and tne last piece 
of stone in the exterior finish_ of the station was re­
cently put in place. The dimensions of this work 
are unusually- lar ge. The exterior- walls a re nearly 
,ha lf a mile in length, and they contain 49.0 , .0.0.0 cubic 
feet of granite. Adding to this 6 .0, .0.0.0 cubic feet of 
s tone used inside the concourse, we get a total of 
55.0,.0.0.0 cubic feet of gra nite, weighing 47, .0.0.0 tons, 
which required 1,14 .0 freight cars to transport it from 
the quarries at Milford, Mass. Into the construction 
of the building there have also entered 27,.0.0.0 tons 
of steel and 15, .0.0.0, .0.0.0 bricks, weighing 48 , .0.0.0 toBS. 

Scientific Ameri�an. 
ELECTR.ICITY. 

The British government is about to  lay a te lephone 
cable under the English Channel, to be connect ed with 
the present land_ lines at Dover and Calais. It will be 
equipped with Pup in coils, and is expected to mate, rial­
ly improve communication between L ondon and Paris. 

, -

The entire machine shop of the International Har­
vester Company at Sterling, I ll. , is to be operated by 
e lectricity, for the generation ot which turbihes are: 
IlOW being installed. The subst itution of motors at 
a ll the individual machInes for shafting and belting 
is expected to reduce the p ower cost by one-half. 

Many of the railways are arranging to emplo y  tele­
phones for train dispatching, the Northern Pacific hav­
in g  already 47 .0 miles of t elephone in service and 25.0 
more p rojected, while the New Y ork Central -wil l have 
its whole rout e  to Chicago under telephone contro l  
when 2.0.0 miles of equipment, in  addition to the pres­
ent 25.0 upon the Michigan Central , is complete. 

A dressmaking establishment in Boston almost en-
­

tirely operate d  by electricity has an e lectric cutter 
capable of cutt ing out 25.0 thicknesses of cloth at once, 
a button-sewing machine which puts on 3,.0.0.0 butt ons 
a day, a buttonliole mach ine making 4.0.0 per hour, 
sl eeve sewers, tucking machines, waist and skirt ma­
chines mak ing 1,8.0.0 to 3,5.0.0 st itches a minute. 

A new hydro-electric. power station has been com­
pleted on the Reedy R iver in South Carolina. It uses 
the entire ft ow of the river of 11.0 cubic feet per second, 
but has a storage reservoir of 1,6.0.0,.0.0.0 cubic feet capac­
ity retained by a maso nry dam. Three .. turbines drive 
direct�connected generators, one of 300 a)ld two of 6.0.0-
ki lowatt capacity, delivering 6 .o -cycle t)uee-phase ali:er� 
nating current at 2,30.0 volts pressure. 

Prof. Gale of the University of Chicago is slowly re­
c overing from h is accide nt last March at the solar ob­
se rvatory at Pasadena, Cal., when he r eceived a shock 
of 15,.0.0.0 volts. ,He appears to have sufl'ered less from 
the actual shock than from burns from a hot rheostat, 
upon which he was tI!-rown by the shock and lay for a 
l ong t ime unconscious, but his recovery at all is re­
markable and cause for congratulation. 

The valuable work of the United States Forest S erv­
ice has calle d  attent ion, among -many other rtratters, to 
the fact that damage to wooden telegraph, telephone, 
and electric-light p oles by woodpeckers and similar  
birds may be  prevented by creosot ing. The value of 
this process for the preservation  of wood both from 
decay and from fungous growth and wood-boring in­
sects is well known. ,It has now been found that of 
poles of identical wood those which have been impreg­
nated with creosote are immune from attack by birds 
of the woodpecker family in districts where untreated 
po les are severely injured. 

The American Mono-ra il Company announces that it 
will commence the - const ruction of !1 mono-rail  road 
through Pelham Park to City I sland early this autumn. 
Engineers of the Publ ic Service Commission, who saw 
the - system in operation at the Jamestown Exhibition, 
say that a sp eed of 135 miles an hour may be expected 
over parts of the route where rtght of way has been 
granted away from highways, so that the train head" 
way may be unrestricted. I f  this line meets witli 
the approval of the p ublic , applicat ion will be made 
for permiss ion to operate mono-rail express trains on 
_an upper deck over the present elevated  �ailways in 
N ew York. 

The destruction by fire of the long-distance wireless 
telegraph station at G lace Bay, Nova Scotia, just as it 
was completed and ready for service, is not merely a 
serious blow to the Marconi Company, but very much 
to be regretted by all interested in the advancement 
of radio-telegraphy. The towers and aerials were not 
damaged, fortunately, and the boiler room and_ man­
ager's  house also escaped ; but all the valuable ma­
chines had been specially made and cannot be dupli­
cated, while quantities o f  spare parts for them, stored 
in the burnt-out condense, r  room, were ruined. The 
loss amounts to � ousands of dollars, apart from the 
loss o f business due to the station having to st and 
idle until new machines can be sent from Europe. 

The latest machine in which electricity has been  sub­
stituted for steam power is the steam shovel, which 
from its cumbrous parts, rough usage, and irregular 
loads did not seem a likely appliance to- be electrically 
driven. Two 11.o-ton machines are used in limestone 
quarrying by the Dolese & Shepard Company of Chi ­
cago, in which the hoisting and the digging movement 
are controlled by separate motors of 2.0.0 and 80 horse­
p ower respectively. Each motor is sepa,rately con-_ 
t rolled by an automatic magn etic switch controller ,  
securing the greatest nicety of operation and protect ing 
the motor from overload due to rock encountered while 
digging. A feed cable is carried on a reel in the cab 
connecting at a convenient point with fixed conductor, 
and the shovel moves under its own power. It has 
be� n  found very simple and economical in operation, 
requiring fewer operators than a steam shove} and 
e li minating the< carry ing of coal and water. 

SCIENCE. 
The seventy-fifth meet ing of the British Associ. 

ation for the Advancem ent of Science was opened on 
August 25th in Winnipeg with six hundred delegates 
present from the Unite d  Kingdom, the United States, 
'it nd Canada. The twelve sections of the Association 
remained in session for a week. One of the principal 
addresses was delivered by Sir J. J. Thomson, the 
president of the Association, and is published in the 
SCiENTIFIC AMERICAN SUPPLEMENT. 

-

Capt. Rowland V. Webster F .R.G .S. ,  is to head am 
expedit ion· of the Royal Geographic Society to the 
South P ole. He eXilects to employ an aeroplane or 
some form of fly ing machine in making the final dash, 
and to follow the route taken by the German expedi· 
tion a few years ago . 

An effort is to be made to stock the Hudson R iver 
as well as other northern rivers of the United States 
with  sturgeon, a fish that once swarmed in th eir 
waters, but which has since been exterminated. The 
proposal comes from Mr. Horace G. Knowles, formerly 
American Minister to the Balkan States. Through 
Mr. Kno'Yles's efl' orts the R oumanian government has 
promised a carload of sturgeon fry, some cans of young 
ste rlet, and smaller food fish to populate our waters. 
The-first consignment of sever al hundred thousand fry 
will probably be planted in the Delaware R iver. -The 
native sturgeon have been all but exterminated by 
wastefulness. 

The ancient Romans excelled in making pottery. 
They possessed regular muffle ovens and even a sort of 
producer-gas oven .  Attempt s  to produce the beautiful 
soft g loss peculiar to old Roman pottery have nQt yet' 
attained complete success. The best result is ob­
tained by Fischer 'S mechanical process, in which- the 
ware, before it is fi red , is coated With a past e .of clay 
and pigment, and is then polished. F ine imitations of 
ancient pottery are thus produced, but the study of 
de fective portions of the genuine terra sigiZlata ware 
shows that it was made by a difl'erent process, the 
g loss having ev idently been  produced by the applica­
tion o f  a superficial glaze,  without mechanical polish­
ing . 

Stoklaga haS published the results of experiments in 
inoculating soil with nitrogen-fixing bacteria, which 
possess great power of assim ilating free nitrogen and 
are retarded in development by nitrates in the soil. The 
radio-bacteria, on the other hand, decompose nitrates, 
and liberate nitrogen, wh ich is voraciously consumed 
by the azotobacteria. The results  of the experiments 
show that inoculation with nitrogen-fixing bacteria in­
creases the crop ah d improves its quality, provided that 
care is taken to supply the carbohydrates, potash, and 
phosphoric acid which these bacteria require for their 
growth, and to neutralize' the free acids of the soil by 
apply ing lime in liberal quantities. 

Ozone is the best agent for purifying water ,  because 
it adds nothing except oxygen, which assists in aera­
tion. A n  oz oniz ing plant has recently been installed 
at Saint Maul' , near Paris, where the water of the 
Marne R iver was found to contain many disease germs, 
even after it had passed through sedimentation basins 
and sand filters. The ozone generators are of the Sie· 
m ens type and are operated by a high-tension alternat­
ing circuit obtained by transforming the current of a 
n.o-volt alternator, which is driven by a 4 4-horse-power 
steam engine. The total consumpt ion of energy is 1 
Id lowatt hour tor each 1,2.0.0 cubic feet of water, and 
more than half of the energy is employe4 in working 
the compressing pumps. The cost of sterilization is 
less than 5 cents per thousand cubic feet. The tem­
perature of the water- is lowered by the operation, and 
not a trace of nitrous oxide, chlorine compounds, hy­
drogen dioxide, or metallic salts due to cor- rosion of 
the apparatus can be detected in the sterilized water. 
Of the ozone absorbed, 73 per cent is consumed imme­
diately in sterilizat ion, 7 per cent remains difl'used 
through the water and exerts a subsequent sterilizing 
effeat, and 20 per cent escapes into the atmosphere. 

Walter Wellman'll se.cond attempt '  to sall ov er the 
North Pole in a - dirigible airship was made on August 
15th, and proved a failure. The airship met with a 
mishap about thirty-two miles from the starting point. 
The leather guide rope, to which was attached a thou­
sand pounds of provisions and

-
stores, broke away. 

Reli�ved of this great weight , the airsh ip shot up to 
a_ great height, but, the pilot succeeded in bringing -i t 
_ down to earth, and i.l). turning it homeward against 
a strong wind. No o,l1-e.was injured. The airship has 
been described in these, columns in detail, for whi'}h 
reason it is hardly necessary to discuss its· construc· 
tion at length. Although the attempt was' afa ilUIle, 
it must be admitted - that while aloft the craft was 
maneuv ered with ease. That it was brought to earth 
after its swift upward rush, and safely landed, speaks 
well for the power of its engines. Mr. Wellman has 
been working for four years to carry out his idea of 
reaching the' North Pole  by an a irship. His aeronau­
tical idea is the result of two expeditions by sledge 
and boat into the polar regions. 



A NEW SPEED INDICATOR FOR lItA1Ilm 
PROPELLERS. 

When the steamship "Perry G. Walker" collided 
with the lock gates at Sault Sainte Marie, causing the. 
wreck of two other steamers and doing damage to the 
locks which required weeks for repair, the captain' 
stated under examination that he had signaled to his 
engineer to go astern, but that his signal had some­
how been misunderstood, and. the engines had started 
full-speed ahead. Such an accident is con­
clusive and incontrovertible evidence of the 
need of a reliable system of indicating the 
direction and speed of rotation of the pro­
pellers of vessels. It is but one instance 
of . a chapter of marine accidents occurring 
annually from either the .incorrect interpre­
tation of signals given to the engine room 
from the bridge or the execution of signals 
given by the bridge which, owing to men­
tal stress from impending accident, are in­
correctly given. It is always extremely diffi­
cult for a board of inquiry to determine 
just with whom the error lies. 

In the above instance, it is claimed by the 
captain that the correct signals were given, 
but instead of the engines being reversed at 
the critical moment, they were sent ahead; 
and before the error was discovered, such 
headway had been gathered by the vessel 
as to preclude all hope of stopping her with­
in the limited lock space. 

There is no question of the importance 
of enabling the captain and pilot to be at 
all times familiar with the interpretation 
and execution of signals, Errors are there­
by immediately discernible, and correspond­
ingly corrected before damage is done. 

In the absence of a tachometer to show 
at a glance the rate in revolutions per min­
ute at which the propeller shaft is turning, 
signals are executed by the engineer accord­
ing to his best judgment. For instance, the 
execution of "half speed astern" may vary 
eight or ten revolutions per mhiute, and the 
pilot, depending upon a speed-checking 
effect, may be thrown off in his calculations 
by too slow a rate of turning of the engines. 

When equipped with a tachometer sys­
tem, however, the signals can be obeyed at 
an exact predetermined propeller-shaft 
speed, with corresponding increased accu-
racy and efficiency of handling the vessel. Warships 
in line or column formation must correctly execute 
the orders of the flagship, setting' their speed to con­
form to the desired headway between ships, quickly 
and accurately. Otherwise a collision is probable. 

The absence of an accurate and dependable tachom­
eter up to the present, has made it necessary to 
arrive at the revolutions per minute by noting the 
turns successively by the revolution counter for prefer­
ably at least a half minute. If the speed of the shaft 
is too high, a rough guess must be made as to how 
much the throttle is to be closed, and another count­
ing gone through. All this takes time, and is on too 
much of a cut-and-try system. With a tachometer to 
guide him, the man at the throttle has but to operate 
the throttle until the pointer of the tachometer rests 
on the desired R. P. M. 

Range finding, for the accurate sighting of the guns, 
includes the determination of the distance of the ob­
Ject to be fired at, angle at which the warship is 
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approaching or receding from the target, and the speed 
at which' the vessel is traveling. 

The first two factors are quickly and accurately 
determined, by means of the modern, range finder in 
the hands of skilled men, located on the masts or range 
towers of the warship. This is telephoned to the fire 
control sub-station. It then becomes imperative that 
the rate at which the engines are turning over at that 
instant be immediately determined, in order that the 
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proper instructions may be telephoned at once to the 
turrets. The sooner the discharge of the projectile is 
effected after the range has been determined, the more 
accurate . is the aim, and the greater the execution 
done. : 

In these calculations, the effect on ship speed by 
propeller speed, taking into consideration the extent 
and direction of wind and tide, is quickly and accu· 
rately calculated. 

Relation between ship speed and propeller speed is 
frequently calibrated with due reference to increased 
fouling of the ship's bottom from marine growth, and 
is immediately available. Even when the engine-room 
forces are endeavoring to maintain an exact pre· 
arranged speed of rotation, this speed often varies, 
owing to the absence of accurate deadbeat tachometers 
for indicating at all times the rate of revolution. 

Aside from the strategic advantages of a tachometer 
for indicating engine speed of rotafion, the economic 

(Oontinued on page 167;) 

l'OWER:FlJL ROISTING AND CONVEYING MACHINE. 
Nowhere in the field of mechanical engineering has 

American ingenuity in the design of labor-saving 
plants been shown to more striking effect than those 
great hOisting and conveying plants, which are such 
a prominent factor in our modern constructive and 
industrial operations. The rapid and ch8jfp raising, 
removal, distribution and deposit of materials in large 
bulk is one of the most serious problems of the day; 

and it is the ingenious solution offered by 
American hOisting and conveying apparatus 
that has. enabled our engineers to dig can­
als, build embankments, handle enormous 
loads of coal, iron ore, wheat, and corn with 
an economy undreamed of in an earlier day. 
We present illustrations of a powerful elec­
tric bridge tramway, designed and erected 
by the Brown Hoisting and Machinery Com­
pany for the' Michigan Alkali Company, 
which is an excellent sample of the type 
of machinery above referred to. 

The bridge, which is designed to handle 
the limestone in the stock yard of the com­
pany, has a span of 256 feet from 1:enter 
of pier to center of shear, with the center 
depth of 17 feet, and the total over-all of 
the structure' is 286 feet 4%, inches. The 
height from top of rail to top of bridge at 
the shear is 59 feet 9 inches, and at the 
pier 61 feet 9 Inches, the bridge being leveL 
To the bridge span and its projection is 
attached a runway carrying a special trol­
ley, arranged to handle either a two-rope 
grab bucket or a scraper bucket. 

The pier consists of two specially designed 
shear legS mounted on a portal structure, 
arranged to straddle over two lines of rail· 
way track. The two shears are joined to­
gether at the top by a yoke connection, de· 
signed to carry the bridge structure. By 
this arrangement a free opening is allowed 
for the passage of the buckets through the ' 
pier support. The structure of the pier 
throughout is of medium open-hearth steeL 
The portal or lower portion of the pier con­
sists of two pairs of legS joined together 
by girders and braces, and arranged to 
carry a bin for the reception and. distribu· 
tion of the limestone. The lower portion of 
the portal is mounted on four two-wheel 
equalizing trucks. These wheels are con­

nected by bevel and spur gears to the driving mao 
chinery in the house on the bridge. The shear-leg 
support is of A-frame construction, mounted on two­
wheel equalizing trucks, arranged to run on a single 
line of rail. At the top of the shear is a ball casting, 
upon wh1ch the main bridge is hung, The track 
wheels are connected with the moving gear in the 
engine by bevel and spur gears. 

The bridge span consists of two parabolic pin-con­
nected trusses, supporting the cross beams, from which 
the track stringers 'are suspended. The bridge span 
is supported on. the pier support by roller bearings, 
and held in place by a vertical center pin. At the 
shear support it is hung from a ball-and-socket con­
nection, in such a manner that the bridge may' be 
skewed in either direction from its normal axis, so as 
to give an angle of one foot crosswise to nine feet 
lengthwise of the bridge span. The moving gear is 
operated from the main operating mechanism located 

( Oontinued on page 169.) 

Length over all, 286 feet 4J.S inches; depth of trusses, 17 feet; height of bridge above around, 61 teet 9 inchel. 
Hoisting and conveying machine J capacity 200 tons per hour. 

lOWERFlIL ELECTRIC HOI8TUfG AND CONVEYINIl KAC:s:mERY. 
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HIEROGLYPHS OF THE HEAVENS: 
BY ESTHER SINGLETON. 

rhe amateur astronomer, who takes delight in cc;>n­
templating the starry skies, is as familiar with the 
constellations as he is with the continents and islands 
of the terrestrial globe. He rarely thinks of them, 
however, with regard to the images they are sup­
posed to represent ; but finds them by means' of the 
quadrangles, triangles, circles, etc., by which they are 
distinguished, and by means of their relative positions. 
Rarely does he realize how long it took for the stars' 

to' become systematically classified and the constella­
tions mapped out as they are to-day. The skies as 
we know them owe their arrangement to the Greeks 
and the Arabians. 

The first reliable information regarding the Greek 
sky is obtained from Eudoxus of Cnidus, an astrono-

Bootes and the Crown: 
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the kneeling Bull with the Hyades and the Pleiades ; , . the Eagle ; Dolphin ; Wolf; Centaur; the Water Ser-
pent winding across the sky with his head under the 
Crab and his wreathed body under the Lion, and bear­
ing on his body a cup out of which a crow seems to 
drink ; and Orion with his dog Sirius, here not a star 
but representing the whole constellation of Canes 
Major. "His body i s dark," says Aratus, "but a star 
on his jaw sparkles with more life than any' other 
star." 

Beneath Orion is the Hare, which he is hunting, 
and behind the Dog the' Ship "Argo" sails. The Tor­
toise, found by Mercury and converted by him into a 
lyre, here appears with the Lyre on his head ; and the 
Swan is described as "spreading its pinions in gentle 
flight and sinking down perpendicularly into the west­
ern horizon, with its right wing turned toward Ceph-

The Great Bear and Cassiopeia. 

Orion, Slrins, and neighboring stars. Virgo and the neighboring constellations. 

The Great Bear and Pole Star. 

mer who lived about 370 B. C. His work furnished 
Aratus, who lived a hundred years later, with ma­
terial for his great astronomical poem. The Romans 
read this in many translations, one of which was by 
Cicero. Instead of Hercules, Aratus gives the figure 
of a kneeling man with outstretched arms, called the 
Kneeling One. Above him stand Ophiuchus holding 
the Serpent, under whose coils Bootes, the Ox-Drover, 
is seen with the brilliant Arcturus under his girdle. 
The other constellations of Aratus are Auriga, the 
Wagoner, carrying on his left shoulder the goat that 
nourished Jupiter, and on his wrist a kid ; half the 
body of Pegasus with his wings; the chained Andro­
meda menaced by the sea monster Cetus (now the 
Whale); the King Cepheus; Caaslopeia In her chair; 

The Great Bear and the Lion. 
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eue's right hand and its left to the Horse's foot." 
The Manger and the Asses are also mentioned, and 

all the signs of the Zodiac. 
"In great numbers," says Aratus, "and in various 

courses the stars incessantly move around the motion­
less skies. 'The axle stands immovable. In the midst 
the earth is suspended in equilibrium, while the 
heavens swing around it. The poles bound the axle on 

,both sides. These are encircled by the Bears, that re­
volve around back to back separated by the Dragon's 
manifold coils." 

Eratosthenes ( about 70 B. C.) enumerates these con­
stellations and not only tells the mythological stories 
but indicates the positions and numbers of stars in 
every 'llcure. He durers from Aratus only in a feW' 

157 
particulars; the Centaur he calIs Chiron; gives the 
Wild Goat and Altar other names ; lIitroduces Beren­
ice's Hair ; and speaks of Aquarius's'stream of water 
and the Thyrsus wand of the Centaur. 

Equuleus, the Little Foal, of the southern hemisphere 
seems to have been introduced by Hipparchus ( 160-
125 B. C.), who compiled a catalogue of a thousand 
stars with their latitudes and longitudes. 

Ptolemy ( 130-150 A. D.), who extended many of the 
theories of Hipparchus in his great work, to which the 
Arabs gave the name of "Almagest," gave forty-eight 
constellations. The figures were the same as the old 
constellations of Aratus with a few additions. The 
stars, however, were marked in their proper places 
and defined as to latitude, longitude, and magnitude. 

After ptolemy a long period ensued during which 
the astronomical charts were unchanged. It is to the 

The Gre,at Sqnare of Pegasns. 

The constellation of Lyra. 

Perseus and its neighboring stars. 

Arabs in the eighth century that the next advance is 
'due. The Caliphs of this period, among whom was 
Haroun al Raschid of "Arabian Nights" fame, were 
friends to science, and gathered around them men of 
learning, such as the famous astronomers Ulug Bekh, 
Ferga�i, EI-Batan, and Abdelrahman Sufi. To a great 
extent they were satisfied with Ptolemy's work, to 
which they gave the name "Almagest" ; and, although 
they retained a great many of the Greek star names, 
they added a number derived by tradition from the 
ancient Arab names. Abdelrahman Sufi wrote a de­
tailed and exhaustive account of the Greek eonl!!telIa­
tions, carefully following Ptolemy, and at the same 
time he, treated of the ancient Arabian heavens. 

Thia l1'8&t maaa of uncharted Arablu tolk lore 18 



extremely picturesque. The stars in the vicinity of 
the North Pole are supposed to represent a shepherd, 
who with, his dog is pasturing a herd of sheep. To 
this group belong also two calves, three goats, tour 
camels, and a foal. These animals are ali in the 
neighborhood of Cepheus. A single camel ( one star 
in Draco) has stt'ayed, away to pasture alone. Two 
jackals and several hyenas are prowling around the 
herd with wicked intentions. The small stars in the 
n:gion occupied by Hercules indicate another meadow, 
where another shepherd pastures his fiock ; and the 
long row of stars ( in Hercules and Serpens) are fences 
protecting the sheep from the hyenas and jackals. 
The other side of the meadow is protected by the 
shepherd's two dogs. Many other shepherds w ith fiocks 
of sheep and camels are scattered through the heavens ;  
and amid these meadows runs a River ( the Milky 
Way) , which affords refreshment to various camels, 
sheep, and ostriches, some of which are in the act of 
drinking, or going to, or returning from the River, 
each represented by stars more , or less close to the 
broad luminous band. The oval ring which we know 
as the Southern Crown is the Ostrich Nest, near 
which two pairs of Ostriches are 

'
supposed to stand. 

Another OstrIch Nest is Situated in Erjdanus, near 
which a number of small s'tars indicate male and 
female ostriches, young birds, eggs" and broken egg 
shells. Five yelping dogs are marked by five stars 
in Virgo ; a pair of birds by two stars in Sagittar­
ius ; two frogs by a star in Pisces Australis and one 
in Cetus ; four monkeys by four stars in Ursa Ma­
jor ; and two ravens by two stars in Columba. Near 
Ursa Major and Ursa Minor are a gazelle and its 
young. TJiree pairs of stars ( below the feet of the 
Great Bear) are the footprints of several gazelles, 
which, according to the story, sprang from that spot 
",c hen the Lion, also in the vicinity, lashed the ,sky 
with his tail, and which is now pursuing these 
gazelles, some of which have jumped

' 
for safety into 

the great Pond ( a  group of stars in Ursa Major). 
We also find in the Arabian Heavens a Tent ( three 

stars near Auriga) ; a Traveling Tent ( near the South­
ern Crown) ; a Pot ( a ' ring of stars in Cepheus and 
Cygnus)'; a Beggar's Dish with nicked rim (the broken 
circle which forms the Northern Crown) ; a Boat ( in 
the Phrenix) ; a Manger ( in Crater) ; ,  a Dyed Hand ( in 
Cassiopeia.) ; a Mutilated Hand ( In the head of Cetus) ; 
and Pearl Necklaces, Brooches, and Crosses are scat­
tered i.n various parts' of the 

'
�kY. The quadrangle of 

the Gr�at Bear '  forms the Bier, followed by three 
mourning women poetically called the "Daughters of 
the Bier." These three stars are what we call ' the tail 
of the Bear. 

In many instances, ' as will ' have ,been noticed, the 
imaginiuy figures are not composed of a group of 
stars : but of a single star.

' 
S

'
ome individual stars, 

too, �re of great importance
'
; the

'
. ' three bright ones 

that form ' Orion's belt are the Three Kings ; Ol).e in 
Andromeda is the Red . f:;peckled Magpie ; ,one in the 
Great Bear, the Black Horse, belonging, perhaps, to 
the neighboring Emir, and around the North Pole 
circle the Dancers. Besides these, the Arabs have a 
great many stars with such vague names as the For­
gotten, the Touchstone, the Isolated, the Dim-eyed, etc. 

So strorig was their objection
' 

to the personal ele­
ment, 

'
tha.t when the Greek Zodiac 'Yas incotporatea 

by the Arabian astronomers they indicated the names 
of the objects carried by 
the characters instead of 
the characters themselves. 
Thus Virgo was called the 
Ears, on account of the 
wheat she held in her 
hand ; Sagittarius was not 
the Archer, but th� Bow : ' 

and , Aquarius, not the 
Water < Searer, b u t  t h e  
Well Bucket. 

Scientific An'lerican. 
(1679 ) in which a constellation in hono l' of Louis XIV. 
was introduced. This was the Scepter and the Hand 
of Justice, and was placed immediately over Sagit­
tarius in the Milky Way. After the death of the grand 
monarch, it suddenly disappeared from the globes, its 
place being taken by the Lizard which originated with 
Helvetius. In Royer's book the Lily from the old 
French coat-of-arms occurs in , the spot occupied , by the 
Fly. A similar liberty was taken by Thomas, in his 
"Firmamentum Firmianum" ( Augsburg, 1731 ) , where 
he changed the Northern Crown to "Corona Firmi' 
ana," a device ornamented with two stag-antlers from 
the German coat·of-arms. 

The southern hemisphere, which was uncharted by 
the ancients, is of far less interest than the northern, 
partly because the changes have been frequent and un· 
important, and partly because the only constellation 

Vega, the Swan, and the Eag]e. 

visible to us is the Dove, introduced early in the six· 
teenth century. In the old books it is called Columba 
Nore because it is near the ship, represented sometimes 
at that period as Noah's Ark. The regions around the 
Ship and the North Pole have been subject to the , most 
frequent chan�es since the seventeenth century. For a 
tim� the Cock was formed at ,the expense of the , Ship, 
whi�h, however, was soon restored. Halley intro­
duced in hiSi "Catalogus", ( London, 1678) the figure of 
an pak between the Ship and the Centaur, to represent 
the , tree in which the King of England , was · hidden 
for twenty-four hours after Cromwell ' won the battle 
of Worcester ( September 3rd, , 1651 ) .  Helvetius and 
Flap1steed accepted this new ' constellation ; but La 
Caille complained that Charles's Oak , was formed out of 
some of the finest stars in the Ship and ruined ' this 
constellation. Therefore he left it out of his charts. 
Bode, however, used it. Halley also introduced an­
other figure-the Heart of Charles the Second-which 
was finally adopted on all the modern charts and 
globes. It consists of a single star of the third magni� 
tud,e on the collar of the Southern Hunting Dog. 

Camelopardus is a young constellation, and was 
placed in the space between the Pole Star and Auriga 
about 1624. This is the only figure that remains of 
the many that were here, among which were the Rein­

, deer introduced by Le Monnier when he returned from 
Lapland, beh1l'een the Pole Star and Cassiopeia ; a Har-
vest Keeper, between Cepheus, Cassiopeia, and Camelo· , 
pardus, formed by Lalanlfe when the comet of 1774 
passed through that unclassified region and named 
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Early in the seventeenth century an attempt was 
made to substitute Biblical names and characters for 
those of classic myth and legend. Julius ,Schiller, for 
example, published in 1627 a star map in which saints, 
popes, martyrs, and persons from the Old and New 
'1'estaments were figured in rich colors and gilded in 
the style of the illuminated manuscripts of the Middle 
Ages. ' Christ was represented as the sun and the 
planets revolving around him were called Adam in­
stead of Saturn ; Moses, Jupiter; Joshua, Mars; John 
the Baptist, Venus ; Elijah, Mercury ; and the Virgin 
Mary was substituted for the moon. D,vid with Go­
liath's head was placed on the map instead of Perseus 
with the head of Medusa ; Samson holding the jaw­
bone of an ass, instead of Hercules ; the ass on which 
Christ rode to Jerusalem instead of Pegasus ; Noah's 
Ark for the Ship Argo ; the Cross for the Swan ; the 

dog of Tobias instead of the Great Dog, etc. The 
Signs of the Zodiac were named for the twelve 
Apostles ; the Ram became St. Peter ; the Bull, St. 
Andrew; the Twins, St. John ; the Crab, St. John 
the Evangelist ; the Lion, St. Thomas ; the Virtin, 
St. James the Less ; the Scales, St. Philip ; the 
Scorpion; St. Bartholomew ; the Archer, St. Mat­
thew ; the Goat, St. Simon ; Aquarius, St. Thadseus ; 
and the Fishes, St. Mathias. 

In the latter part of the same century a second 
attempt was made by Weigel, who subStituted 

'
the 

coats of arms of various families of Europe and 
other. devices in his "Crelum Haraldicum" ( jena, 
1688), where we find th� Brandenburg Eagle in 
place of the Eagle;  the Elephant of Denmark in 
place of the Great Bear ; a Cardinal's Hat instead of 
the Scorpion ; the double"headed Roman Eagle for 
Orion, etc. Flamsteed's "Sky Atlas," corrected by 
Bode ( Berlin, 1782), gives two new constellations : 

the Brandenburg Scepter .. near Eridanus and the Poni­
atowski Bull, named in lionor of the King of Poland, 
near the Eagle including the Hyades. The youngest of 
all the constellations is the Cat, introduced by Lalande 
between the Cup and tlie Ship in the eighteenth cen­
tury. After Napoleon's death some enthusiasts tded 
to place him in the heavens in place of Orion ; but 
his figure appears in, no map of the starry skies. 

The accompanying illustrations are reproduced from 
Sir Robert Ball's "Story of the Heavens." 

• • • 
The Current Supplement. 

The opening article of the current SUPPLEMENT, No. 
1757, ' deals with the railway-car ferries between Ger­
many and Sweden, and describes in particular the 
vessel called tha "Drottning Victoria." Mr. A. Roze's 
excellent article on imitation arms and armor is con­
cluded. In 1911 Rome is to be the center, of a cele­
bration of the fiftieth anniversary oj' the proclamation 
of the Italian kingdom. For that reason an article 
on Did and New ROllle seems peculiarly appropriate. 
The paper read by Prof. Harold A. Wilson before the 
Royal Institution on the Electrical Properties ' of 
Flames is summarized. Mr. Percy Collins contributes 
an article on Ants and Bees as Pets. Mr. Snowden B. 
Redfield propheSies that in a few years a person who 
desires to call another ,over the telephone will not 
only make all the electrical connections for talking, 
but will deposit his money in an automatic meter talk 
as long as he likes, and then have his change

' 
a�to­

matically handed back to him. This prophecy he 

When the ' great mixture 
of Arabian folk lore was 
combined with the Greek 
sky, many of the star 

The Pleiades. Castor and Poll� 
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bases upon the wonderful 
performances of an auto­
matic telephone central, 
which is described at 
length. Mr. Arthur Wat· 
son contributes an enter­
taining article on Some 
Old Conjurers' Formulre 
and Utterances. One of 
the most brilliant papers 
read before the British 
Association for the Ad­
vancement of Science at 
its Winnipeg meeting was 
that of Sir J. J. Thomson. 

names were retained ; but 
occasionally' the Greek names were changed, for in­
stance, the beautiful red Antares in Scorpio was 
appropriately called the Scorpion's Heart. 

o In 1433 Ulug Bekh m ade at his observatory in 
Samarkand the most correct catalogue of stars up to , 
that period. The famous astronomical tables compiled 
under Alphonso X. of Castile date from 1252, and 
next in importance was the great catalogue of Tycho 
BraM ( 1546-1601 ) .  In this occur two new constella­
tions, Berenice's Hair and Antinous, which Ptolemy 
mentioned in speaking of the "informre" of the Lion 
and the Eagle. Berenice's Hair was erased by , Bayer, 
who depicted in his "Uranometrie" ( 1603 ) ,  an author­
Ity for m any years, a Sheaf in its place. Subsequently 
Berenice's Hair was replaced. 

Two new figures occur in Jakob Bartsch's "Planis­
pherum" ( 1624 ) ,  the Tigris and the .Jordan, which 
were repeated for many years on the French maps 
and globes, and are mentioned in a book by A. Royer 

by him for the astronomer Le Messier, who put it on 
his globe of 1780 ; and a third figure, formed by Bode 
as a memorial to King Frederick II., caned Friedrichs­
Ehre, consisting of seventy-six stars b

'
etween Cassio­

peia, Cepheus, Andromeda, and Cygnus. The figure in­
cludes sword, pen, and olive branch laurel-wreathed. 

In 1624 the Fly was made out of the "informre" of 
the Ram ; and the Unicorn was placed between the 
Great and Little Dogs. 

Helvetius is responsible for the Hunting Dogs 
( Canes  Venatice ) which run before Bootes ; Monnat 
Mrenalus, below Bootes ; Cerberus in the left out­
stretched hand of Hercules ; the Fox and Goose in the 
Milky Way, near Sagittarius ; the Lizard, near Andro­
meda ; the Sobieski coat of arms, above Sagittarius ; 
the Lynx, between the Great Bear and Hercules ; the 
Little Lion near the Great Lion ; and a small Triangle 
and Sextant. These were published in 1G90 after his 
death and were accepted. 

In the current SUPPLEMENT 

w ill be found an abstract of that paper, entitled "Stud­
ies of Electricity and Matter." 

. . ' . 
Swarms of bees are sometimes compelled to take 

refuge in very remarkable ' shelters. A peculiar and 
instructive instance was observed by the writer in the 
spring of 1908. The swarm fiew over a ,large vineyard 
which contained few buildings. One of these buildings 
was constructed of hollow concrete blockS. The swarm 
fiew directly toward a small hole in one of the blocks 
and disappeared in the interior. No doubt the swarm 
had rested on a ·  tree or shrub on the preceding day 
and had sent out scouts to seek a home. The scouts 
found the little hole leading into the great cavity of 
the concrete block, and reported their discovery to their 
comrades. This case furnishes indisputable proof that 
swarming bees really send out scouts, as they are 
believed to do, for the little hole could not have been 
discovered in the rapid and lofty fiight of the SW�!1ll. 
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THE AVlATIOlf KEETIlfG AT BREIKS. 
The flrst real aviation meeting held anywhere' in the 

world took place last week near the city of Rheims, 
France. The Betheny plain, which is several miles 
in length and a mile or more in width, waS the scene 
of a triumph of aeroplanes such as even the most 
enthusiastic aeronauts did not believe possible: Not 
only were all records broken, but new ones were set 
up which are far in advance of the supposed state of 
the art at the present time. 

Altogeth& there were thirty-eight aeroplanes entered 
h the various contests and races, for which $40,000 in 
cash prizes were ofl'ered. The machines w.bich made 
flights were divided about equally between the mono­
plane and the biplane types, although the latter type 
was rather more in favor. Of the machines of this type, 
flve , were Wright biplanes, five biplanes of the Voisin 
cellular type with a tail, and three of the Farman 
type with a tail but without vertical partitions between 
the main planes. The Curtiss biplane represented 
America. 

The monoplane type of flying machhle was repre­
sented by three Antoinette machines, two Bleriot, and 
three Pelterie. ' 

The course over which all the contests took place 
was a rectangular one, the total distance around it 
being 10 kilometers ( 6.21 miles) .  The judges' and 
timekeepers' stand was in the middle of one of , the 
short sides, just opposite the grand stand. A row of 
aeroplane sheds was placed at one end of the grand 
stand. 

The first day of the meeting, Sunday, August 22nd, 
was given up to trials of the machines entered in the 
International Cup Race for the Bennett trophy. On 
account of the ' seventeen entries elimination trials 
were required in order to select three contestanU; to 
represent France in the race: 

As there had beim rain the preceding day and also 
early Sunday morning, and as the ,wind still continued 
to blow at the rate of about 12 miles an hour, the 
weather conditions were not propitious for the flrst 
flights. Soon after 10 A. M. Monsieur Maurice Gufl'roy 
attempted to .get ofl' th� ground with his red-winged 
"R.E.P." (Pelterie) monoplane, but on account of the 
sodden condition of the earth, he was unable to rise 
in the air. M. Paul Tissandier was the next to make 
an attempt. He had a Wright biplane, �nd as this 
starts from a rail, he had a distinct advantage over 
M. Gufl'roy. It was with considerable dtfficulty, how­
ever, that everything was put in readiness about the 
starting apparatus in the flfteen minutes allowed for 
making a start. Then, too, he had trouble with ' his 
motor. Finally, however, he got away just as the 
time was up. The machine rose and made a two· ' 
minute fiight, during which all the skill of the aviator 
was required to keep it right side up. At length it 
was caught by a stronger gust than usual, which 
caused it to make a dive. M. TiS'Sandier stopped the 
engine and glided to earth. Thus was eliminated the 
second entrant for the International Cup Race. 

M. ' Hubert Latham was the
' 
next one to attempt a 

fiight with his powerful Antoinette monoplane. He 
rose in the air readily, but when once aloft the str�ng 
wind gusts caused his machine to pitch and roll in an 
alarming manner. After covering about a kilometer 
he quickly descended, landing safely. In a seCORd 
trial later on, M. Latham qualified by making two 
rounds of the course ( 20 kilometers or 12.4 miles) in 
18 minutes and 33 seconds. No sooner had M. Latham 
descended than M. Louis Bleriot rose in the air in his 
No. 22 monoplane fitted with a 45-horse-power Anzani 
motor. But even this skillful aviator had difficulty in 
keeping his monoplane on an even keel in the wind 
which was blowing. . He covered the course once, and 
was making his second round when a sudden gust 
drove his machine eart)lward and damaged the tail in 
alighting. He had covered sufficient distance to be 
appointed one of France's representatives in the Inter­
national Race. 

Capt. Ferber, who fiies under the pseudonym of 
De Rue, made a short fiight with his Voisin biplane. 
He came very near running into a barricade opposite 
the grand stand. M. Lefebvre, with a Wright machine. 
succeeded in starting during a calm moment. He 
made it round of the course in 8 minutes and 8 1-5 
seconds ; and although he was obliged to descend dur­
ing the second round, and after covering but 16 kilo­
meters ( 10 miles ) on aecount of the' wind, he was 
appointed as the third representative in the cup r�ce. 
M. Tissandier afterward made two rounds in 19 min­
utes and 26 seconds, and was appointed as a reserve 
pilot. M. Latham, on the "Antoinette II.," made

' 
two 

rounds in ' 19 minutes and 44 1·5 seconds. M. Paulhan 
made two rounds with his Voisin biplane in 21 min­
utes and 4-5 second, and M. Sommer in 23 : 32. , Thus, 
although six reserve pilots were allowed, only three-­
Tissandier, Paulhan, and Sommer-were appointed. 

As the weather cleared in the afternoon, and the 
wind ceased e:ntirely, ideal conditions prevailed toward 
the end of the day, with the result that almost all the 
aviators brought out their machines and made fiights 
toward evening. At 6 o'clock no less than flve aero· 
planes were flying simultaneously around the course, 
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and the sight was one :liJ.ever to , be forgotten. M. 
Lefebvre on his , Wright machine performed the most 
daring feats ; besides describing circleEf and figure 
eights, he would rush at the grand stand, and then 
quickly turn to the left and avoid it. M. Paul Tissan­
dier and Count de Lambert made excellent exhibition 
flights upon their Wright aeroplanes. The latter at 
one time fiew paEft M. Bunau-Varilla on his Voisin 
biplane, going below him and thus reversing Mr. 
Curtiss'Ef maneuver of the day before, when he passed 
above M. Latham when fiying at right angles to him. 

The results of the first day's attempt to cover one 
and three circuits of the course ( 10 and 30 kilometers, 
or 6.21 and 18.63 miles ) in the speed tests, were as 
follows : 

3 RoundS. 1 Round. 
Tissandier (Wright biplane) . . . . .  28 : 59 1/5 9 :  26 1/5 
Count de Lambei't (Wright biplane) 29 : 02 9 :  33 2/5 
Lefebvre (Wright biplane) . . . . . . .  29 : 02 1/5 8 : 58 1/5 
Latham ( Antoinette monoplane) . . . . . . . . . . .  9 : 47 4/5 
Paulhan ( Voisin biplane) . . . .  � . . . . . . . . . . . . .  10 : 50 
Bunau-Varilla (Voisin biplane) . . . . . . . . . . . . .  13 : 30 1/5 
Sommer ( Farman biplane) . . . . . . . .  : . . . . . . . .  11 : 24 2/5 
Cockburn ( Farman biplane) . . . . . . . . . . . . . . .  11 : 44 

The following day, Monday, Mr. Glenn H. Curtilils 
covered one round of the course in 8 minutes and 
35 3/5 seconds. He succeeded in lowering this to 8 
minutes and 11 3/5 seconds on Wednesday, although 
he was not able to equal M. Bleriot's record of 8 min­
utes and 4 2/5 seconds ( 46.15 miles an hour) , made

' 

·Tuesday by this aviator with a new monoplane fltted 
with an 80-horse-power motor. The third day of the 
meeting was notable on ' account of a visit paid by the 
French president, M. Fallieres, who inspected all the 
m�chines and showed �reat interest. The flrst fiight 
thIS day was made bf" Bunau·VarilIa, who flew in Ii 
breeze of 15 miles an hour, which caused his VoiSin . 
biplane to rock dangerously. He made one circuit of 
the course. Next M. Paulhan made a fiight, tising 
first to a height of about 100 feet and afterward to 
between 300 and 500 feet. On the back stretch he · 
raced a train for some distance, overtaking and pass­
ing it. Despite the strong wind, which caused the 
machine to pitch and lurch, he made the first round 
in 12 minutes and 13 seconds. After completing three 
rounds of the course, he made a sudden descent and 
a wide curve, but righted his machine when near the 
ground, and passed the grand stand on a level keel, 
making a couple of wide circles in front of it before 

, he alighted. As an exhibition of ,daring his fiight in 
the 15·mile wind at such a great height stands unpre­
cedented. The time of his three rounds waEf 38 min­
utes and 12 2/5 seconds. M. ' Paulhan's performance 
indicated that he might ,yet do " greater things; and it 
was only the next day that he succeeded in breaking 
all endurance records. , On Wednesday, August 25th, 
he remained in, the air 2 ,  hours, 43 minutes, 24 4/5 , 
seconds. ' He coveted ' :a '  d'fstance of 134 kilometers 
( 8alA. mileEf) . ·.After several: other aviators had made 
short fiights, M. Paulhan 'started about 4 P. M. in a 
wind of about 6 miles an hour, and circled the course 
continuously" notwithstanding that the wind blew at 
times as high as 24 miles an hour. While the ' speed o

'
f 

the machine ,was only about 30 miles an, hour; ',it was ' 
remarkable for, the ease'�with which it, fiew in the 
wind and for the steady funning , of the " motor. This 
motor iEf the Gnome revolving·cylinder 50-horse-power 
engine, consisting of seven cylinders which spin around 
a fixed crank. The propeller is attached to the cylin­
ders, which revolve in a vertical plane, the motor being 
placed in tHe rear of the lower plane. 

M. Paulhan had already mad� J!8veral lengthy and 
excellent , fiights with his biplane, ' but. that on the 25th 
ultimo ' is. by far the longest, exceeding Wilbur Wright's 
2-hour and 20-minute record by 23 minutes. The flrst 
round of the course was made in 12 minutes and 16 
seconds. During the sixth round the wind increased 
to such an extent that M. Paulhan was blown inside 
the course, and in order to turn the pole at one corner, 
he was obliged to describe a complete circle. After 
alighting, when his gasoline gave out, at 7 :  30, he had 
the' tank refllled, and then fiew from the point where 
he came to earth across to the grand stand. He re­
ceived an ovation from the spectators. M. Paulha:n's 
fiight was for the Grand , Prix de la Champagne, the 
prize for which is $10,000 ' to the winner. 

Another aviator to make his appearance on Wednes­
day was M. Rougier, who , had a Voisin biplane. He 
made the first fiight of the day, but his motor gave 
<!ut, and he came to earth shortly after crossing the 
startin,g Une. After two unsuccessful attempts, M. 
Latham flew once around the course at a great height 
with his "Antoinette XIII." at the same ·time that 
M. Paulhan was fiying. He only succeeded in making 
one round, owing to motor troubles, and the wind at 
a high elevation appeared to bother him as much as 
it did ' Paulhan, who was flying lower down. M. Henri 
Fournier, in a Voisin machine, was another novice to 
attempt a fiight. After getting three-quarters around 
the course, he was dashed to the ground by the strong 
wind, and escaped with II, broken nose, although his 
machtne was demol�shed. M. Latliam also made a 
roud at a great height with his No. 29 Antoinette 
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monoplalle. M. Lefebvre was the only Wright pilot 
to attempt a fiight. He soon came to earth, owing to 
the breaking of the gasoline feed pipe. M. Delagrange , 
made a short fiight on a small Bleriot monoplane, and 
M. Bunau-Varilla made a good fiight on his Voisin 
biplane. M. Latham's best performance this dal was 
three rounds of the coUrse. Between 6 :  30 aDd 7 P. M. 
eight or nine machines were quickly brought out, and 
attempts were made 'to better the 10·kilometex , .speed. 
r6cord. The Curtiss biplane w�s ' .the " last t� start 
which it did when no less than flv� aeroplanes wer� 
traveling around the, 'course. The aVia.tor ' took

' the 
first turn rather wide� ' ,  He was obliged ' to ' fiy." above 
one machine, itnd he ran ou� , of ,  his course: somewhat 
In order to avoi� a " cQli�sion with' M. Sommer on. his 
Farman biplaIl;e. �e , redjJ.ced hIs tim;;i . to

'
S 'm:inU:tes 

and 11 3/5 seco
,Iid� : �� th.is " �ight. ' Shor� , flights , were 

�made by M. Lega�e.u.x on' ·Capt. Ferber's biplane, M. 
Rougier and Bunall:��,f.ma. 'oii �'t1Wir< Voisin biplanes ; 
M. So�mer. 'pn a . F�rnian ' biplane, and M. Delair.�n"� 
on th� B}�ri�rrp-��opf�n�. '  M. Bunau-Varilla ��, to 
a height of more , than 300 ' feet. " " , ' : ' '� ' The record for' speed i!.lld distance was made on 
AugUst 26th by M. Latham y,ith his No. 29 Antoinette 
mo�,:opl�ne. The w!'lather cg�d'i.tions· we�e� favorable

' at 
the st8.!t, but during the course,of the flight M. 'Latham 
eDcoutJ.tered heavy whid and a

' 
rain 

'
storm. He nev�r­

theless lr�P� the " m�cliine flying untU�.the fuel ��e 
out. He succeeded '"in "making over fifteen rouIids 'Of 
the course in

' 
2 · hOU�S,,)8

·p:..inutes, and 9 3/5 second;: 
The to�l

, 
dist!!-Iice '� covered was 154]7� " kiiometeri 

( 95.88 miles) . '  The average .sI?�d , was t1i.erer�!e; 4(6� 
miles per hour. The fastest. round was made in 8 min� 
utes and' 20 3/5 Se(,londS, ' at an �verage' speed4 9f

' 44.� ... . ). , < . . t- t" ; " . )0 ' ... ;, :.  , " • � "  . , " 'If" miles �n.-_ hour. Tliis record ' surp;I!-��� th1lfh,)Ilade;.t¥ 
day before by M. Paulhan, since the machine fiew it 
considerably greater distance in less time, while it 
also demonstrated its stability in a wind of about 24 
miles an hour, and its capability 'of traveling through 
rain. The fiight was a complete vindication of the 
Ant�inette motor which, it wili be remembered,. failed 
Latham twice when he attempted to cross the Eng­
lish Channel. This motor is of ' the V·type, having 
elght water-cooled cylinders. It is one of the lightest 
motors ever constructed per horse-power. Besides 
making this record flight in the P. M. Latham flew 
70 kilometers ( 43.5 miles) in 1!he

'
A. M. with the "An­

toinette XIII." Count de Lambert flew 116 kilometerS 
( 72 miles) late in the P. M. also, so that the long 
flights' on Thursday totaled over 212 miles. M. Ble­
rlot'"met with an accident on Thursday. In order to 
avoid 'alighting upon some dragoons who were travel­
ing across the fleld on horseback he steered his ma­
chine 'into a fence, breaking the �ropeller and damag­
ing the monoplane considerably. He was making a 
fiight with M. Delagrange as passenger when the acci­
dent occurred. M. Rougier also alighted upon some 
spectators, but fortunately they were not seriously 
injured. 

Latham's distance record of Thursday was a recOrd 
of only a day, for on Friday, August 2'7th, Henri Far· 
man surpass�d it decidedly with his modified Voisin­
type biplane now known as the Farman machine. The 
sixth day of the meeting was the last one in which 
the Prix de la Champagne could be competed for, and 
everyone took it for granted that Latham's record of 
95 miles in 2 :  18 would remain unbeaten. About 4 :  30 
P. M. Latham brought out the "Antoinette XIII." mono­
plane and started on another long flight. Some ten 
minutes later MM. Farman and Sommer started out 
quite unexpectedly upon Farman biplanes, and a real 
race at once began. At the end of Latham's second 
round, he passed high above Sommer and Farman, who 
were fiying close to the ground at about the same 

' level and only 50 feet apart, Sommer leading. The 
two biplanes made the last turn of the course only Ii. 
second apart, and then Fannan passed Sommer in 
front of the grand stand, while the latter's machine 
dropped and touched the ground just as it crossed the 
line. Sommer accordingly circled around the timer's 
box and crossed the line once more, according to the 
rules, which maneuver placed him far in the rear. Both 
biplanes fiew at an average height of from 6 to 12 feet 
Gnly, while Latham , maintained an elevation of from 
250 to 300 feet. His machine was considerably faster 
than the other ' two, and he lapped both of them sev­
eral

' 
times. Latham covered 50 kilometers ( 31.05 

miles) in 44 : 23 against Farman's 51 : 21. Eighty and 
100 kilometers ( 49.71 and 62.14 miles) were covered 
by Latham in 1 : 11 : 20 1/5 and 1 : 29 : 20 2/5 respectively ; 
but flnally, after making 110 kilometers ( 68.35 miles ) 
in 1 :  38 : 5 1/5, his fuel ' gave out and , the monoplane 
glided to earth. After Latham ceased flying, Farman 
kept steadily on: Sommer stopped after making three 
rounds because of motor trouble. He afterward 
started again, but too late to make a, record before the 
closing of the lists ' at 7 : 30. Shortly before 5 P. M. 
M. Tissandler started on his No. 4 Wright machine 
and made 11 circuits in 1 :  46 : 52 2/5. At about the 
same time, Bumiu-Varilla made several circuits on his 
Voisin biplane, and Delagrange and Blerlot came out 

( Ooncluded on page 171.) 
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lIItEAllJRIlfG A RIVER'S :PLOW. 
BY I • •  ATI Bill. 

The increasing a.ttention which is being given to 
the conservation of natural resources, particularly to 
water power and the irrigation projects of the United 
States Reclamation Service, renders timely some de­
scription 9f the manner in which the water supply is 

Gaging the flow of a mountain stream with hand 
instrument. 

tneasured and recorded. Through the kindness of Mr. 
H. C. Rizer, Chief Clerk of the United States Geologi· 
cal Survey at W8.2hington, the writer has been given 
facilities for a study of the system generally adopted, 
which is as follows : 

The quantity of water fiowing in a stream 
pressed in various terms according as it 
represents the drainage from a watershed 
of given area, the rate of continuous flow 
as for power purposes, or simply volume, 
and it may be as well to cOIp.mence with a 
definition of these terms. 

"Second·foot," an abbreviation for one cu­
bic foot per second, is the quantity of water 
flowing in a stream one foot wide, one foot 
deep, at a rate of one foot per second. It is 
generally used as a fundamental unit, from 
which others are computed. 

In connection with pumping and a city's 
water supply, the water is generally meas­
ured in "gallons per minute." 

is ex-
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of one foot. It is commonly used in oonn&ctioll. witll 
storage for irrigation work. There is a conv&nient 
relation between the second-foot and the acre·foot. One 
second-foot fiowing for twenty-four hours will deliver 
86,400 cubic feet or approximately two acre-feet. 

Gaging stations are located 
. upon streams as far as possible 

at points above and below which 
the channel is straight, where 
there are no cross currents or 
backwaters and where the bed of 
the stream is smooth and its 
banks" high. Their equipment 
consists of fixed gages graduated 
to show the vertical fluctuations 
of the water surface and perma­
nent bench marks indicating the 
points of measurement up and 
down stream : when the channel 
c o n  d i t i o n  s are satisfactory 
bridges are used, as from them 
observations may more readily be 
made and the cost of equipment 
is small. 

Current velocity is measured 
sometimes by floats and some· 
times by means of the meters 
illustrated herewith. In measur­
ing by floats, of which there are 
several kinds, the simplest being 
a corked bottle weighted at the 
bottom and carrying a flag at the 
top, little affected by wind, ob­
servation is made of the time 
taken by the float to pass over 
a selected "run" of the stream to 
to 200 feet long. A number of 
velocity determinations are so 
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oonlcal bucketil simila.r to that of the smaller instru­
ments ; these are rotated by their offering more re­

. sistance to the current at their large than at their 
small ends, the axis of the wheel carrying an eccen· 
tric by means of which electrical contacts are made 

'" 
5' 
.... 

• -
�I 

,. I /r.� '. \.... . ., 

made at different pOints across 
the stream and the mean velocity 
of the whole section estimated. 

The discharge is the product of 
that mean and the mean sectional 

On the left I!- small Price electric meter, sounds received at the ear­
piece being transmitted by current from the small battery 

shown ; on the right a Price acollstic meter. 

area of the run, which is determined by measurements 
and soundings of the two ends of the run and at inter-

' 

mediate points. 
When meters are used they are held stationary in 

the current at a number of points across the width 

" 
and broken in a suitably-protected water-tight com· 
partment. The number of revolutions made by the 
wheel are thus electrically recorded by the current 
of It- battery operating the clockwork of the indicator 
dials. Two of the small portable meters are also 

shown : in one the revolutions are recorded 
by the striking of a small hammer on a dia· 
phragm, the sound being conveyed by a 
tube to the ear of the observer who counts 
the revolutions, and in the other an electric 
current from the small battery shown oper­
ates a buzzer when the contact is made and 
broken as has been described for the larger 
machine. 

In each case the meter is supported above 
a pointed weight, provided ;'ith fins . which 
keep it pointing straight upstream both in 
the vertical and horizontal plane. 

The "miner's inch" Is the quantity of 
water that passes through an orifice one 
inch square under a head which vades 
locally. It has been commonly used by 
miners and irrigators throughout the West 
and is defined by statute in each State in 
which it is used. 

A meter calibrating station : the meters are drawn t,brough still water 
at a known speed, and the revolutions they make recorded. 

To insure the coincidence of readings by 
different meters each individual instrument 
has to be separately "rated," to determine 
the exact number of revolutions it will 
make in a current of a. certain speed. This 
is done by drawing the meter through a 
measured space of stilI water at a number 
of different speeds and noting the number 
of revolutions made, from which a rating 

The average number of cubic feet of 
Vi ater flowing per sec9nd from each square mile of 
area drained, on the assumption that the run·off is 
distributed uniformly both as regards time and area, 
i� given as "second-feet per square mile." 

. "Run-off in inches" is the depth to which the drain­
age area would 
be covered if 
all the water 
fiowing f r o  m 
it in a given 
p e r  i 0 d were 
conserved and 
uniformly dis­
t r i b u t e d on 
the surface. It 
i s  u s e d  f o r 
c o m p a r i lIl g  
run · off w i t h 
rainfall, which 
is usually ex­
p r e s s e d  i n  
d e p t h  i n  
inches. 

Of the stream and at different depths, and the veloci­
ties recorded are averaged as before. A typical meter 
much used in the government service is shown in the 
illustrations, designed by Mr. W. G. Price. Its sub­
merged portion consists of a small wheel carrying five 

table is prepared giving the velocity per 
second corresponding to any number of revolutions. 
Current-meter measurements may be made by an ob­
server on a bridge, suspended from a cable, in a boat 
or wading, and gaging stations are classified in accord· 
ance with the method used. A wading station is shown 

in one of our 
ill ustrations. 

An " a  c r  e ­
foot" is  equiv­
alent to 43,560 
cubic feet and 
is the quantity 
r e q u i r e d to 
cover an acre 
to the depth 

tireat Falls of the MJasouri RiTer in Montana : .A. hitherto undeveloped water power. 

The veloci­
ties indicated 
by the meters 
at d i f f e rent 
points in the 
stream are av­
eraged by a va­
riety of meth­
ods known as 
"m u I t i  p I e 
point," "verti· 
c a I integra­
tion," etc. In 
the v a  r i o  u s 
multiple point 
methods t h e  
stream is di­
v i d e d theo­
retically in to 
strips in the 
direction 0 f 
its ftow and 
(Ooncluded on 
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OERIAN MUSEUM OF MASTER­
l'IECES OF SCIENCE AND 

INDUSTRY. 
BY OUR BERLIN CORRESPONDENT. 

Both England and France have 
long been in possession of a mu­
seum illustrating the evolution of 
science and industry and the mu­
tual influences between engineer­
ing, scientific research work, and 
commerce and trade. The Conser­
vatoire des Arts et Metiers of 
Paris ( founded at the end of the 
eighteenth century ) , besides repre­
senting the significance of techni­
cal achievements in their relation 
to the factors above mentioned, is 
intended to propagate technical 
:'knowledge by the aid of popular 
lectures. The collections of 
the Kensington Museum 
( established t o w  a r d the 
middle of the nineteenth 
century ) on the other hand 
afford a comprehe�sive idea 
of the gigantic strides made 
by England in the field 
of mechanical engineering, 
without there being any 
more intimate connection 
between this part of the 
museum and its mathemati­
cal and scientific depart­
ments. 

The German Museum of 
Masterpieces of Science and 
IIlcdustry, which was in­
augurated a short time ago, 
is intended to become a na­
tional German institution 
of a similar kind, a special 
point, however, being made 
of the mutual influences of 
science and engineering. 
Apart from retrospective 
exhibits, the very latest 
achievements in the field of 

Evolution of the automobile. 

technical and scientific investigations were to be 
represented. Besides serving as a Pantheon to 
those men whose thought and work have been 
operative in fashioning modern civilization, this 
museum was thus to become a source of histori­
cal knowledge to the scientist, and a place to 
which both engineers and laymen could refer for 
fertile ideas and models. 

As the Bavarian Academy of Sciences as far 
back as twenty years ago had made plans for 
extending its mathematical and physical collec­
tions on strictly historical lines, many useful in­
struments and apparatus of historical importance 
were already at the disposal of the founders of 
the new museum. The latter was inaugurated 
a few years ago ( on June 28th, 1903 ) in provisi­
onal headquarters, the state having placed at its 
disposal the rooms of the old National Museum 
in Maximilianstrasse. As, however, these in the 
following years proved inadequate, an extension 
was granted by the Department of War, which 
at the beginning of 1905 authorized some collec­
tions of the museum to be installed in the Isar 
Barracks. The foundation stone of the definite 
building was finally laid a few months ago by 
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Apparatus used in Kom's picture telegraphy. 

l!Joooesslve tltages 10 the evolution of the plow. 

Example of evolotion on the .Blgi railroad. 
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the German Emperor. The mu­
seum comprises : 

1. Collection of scientific instru­
ments and apparatus as well as of 
remarkable technical products 
(both originals and models ) ,  which 
collections are well classified and 
provided with necessary informa­
tion for the benefit of the visiting 
public. 

2. An archive containing impor­
tant documents, both scientific and 
technical. 

R. A technical and scientific lib­
rary, containing manuscripts, dia­
grams, pamphlets, and books. 

In order to preserve the memory 
of prominent workers in the field 
of engineering science, portraits 

and biographies of those 
Germans whose labor has 
been especially noteworthy 
in furthering the evolution 
of industry will likewise be 
incorporated with the mu­
seum. 

In carrying out the task 
laid before the museum, 
viz., to illustrate the evolu� 
tion of aiIy fundamental 
ideas and the influence of 
such ideas on the various 
economical factors, as well 
as to represent the ideal 
success of acquired knowl­
edge and the importance of 
past experience, the most 
varied methods and means 
had to be resorted to. In 
fact, many fields, which ap­
parently are strictly separ­
ated from each other, had to 
be classified ang combined 
together, in order to afford 
an adequate picture of civi­
lization as an offspring of 
science and engineering. 
The historical aims of the 

museum are mainly realized by original machines 
and apparatus, in addition to records of the very 
first experiments in a given direction, and the earli­
est sketches and designs. These collections, in or­
der to illustrate the achievements of science and 
industry in a really comprehensive manner, neces­
sarily had to be international. 

The central library above referred to, and which 
is intended for serving the scientific purposes of 
the museum, contains both ancient .and modern 
works, pamphlets, periodical publications, etc., on 
subjects of engineering, mathematics, and science. 
While furthering historical investigation, this lib­
rary is intended

· 
lo make acceSSible to both special­

ists and lay people. tp.� very latest scientific and in­
.dustrial achievements .. . .An archive of maps

-
and dia­

grams of unsurpassed · dimensions is connected with 
the library, and wtll allow both the engineer and 

, workman to obtain useful infocination on subjects 
otherwise inacc6ssi ble. While the collecti()n of 
documents and mal !uscripts is of mainly historical 
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interest, it should be remembered that the 
museum, so far from being merely an archive 
of things of the past, is meanti to be primari­
ly an organization operating to further sci­
entific research and popularize technical 
knowledge. This will be best understood 
from the accompanying illustrations, repre­
senting a few samples of the most extensive 
collections of the museum. One of the illu� 
trations shows a model of tbe "Santa Marta,." 

in which Columbus discovered America. 'fh\i 
interior of the alchemistic laboratory forms 
part of the exhibit and will be fQUlld asp!). 



cially instructive, as compared with the examples of 
chemical laboratories in the eighteenth, nineteenth, 
a nd twentieth centuries . .  While on one hand a most 
striking progress from the primitive apparatus of al­
chemists to the improved instruments of modern chem­
ists will be noted, it is interesting to observe that 
certain apparatus still retain their original, traditional 
form, in which they have been used by the predeces­
sors of present-day chemists. The evolution of plows 
is figured from the most p"imitive implement, viz., 
roughly sha,ped trees drawn first by men and after­
ward by oxen, to the present-day steam plows, pass­
ing through many stages which had to be traversed 
in various ages and centuries. Another feature in 
evolution pertains to the development of �utomobiles, 
from the first motor-car constructed. by Daimler in 
1885, to the most improved modern types. In the same 
hall will be found a similar retrospective exhibitton, 
relating to the various stages in the evolution of cycles. 
The strides made in a special branch of railway engi­
m:ering, viz . ,  the construction ' of mountain railway 
locomotives, are graphically rendered. Side by side 
with the latest type of locomotive used on the Rigi rail­
'way is a model of the 'earliest type used  on the same 
railway line, the latter having been constructed in 
1871. 

In the exhibit representing the achievements in the 
field of electricity is shown the outfit used in the Korn 
picture telegraphy, of which a description was given 
sume time ago in the columns of this journal. To the 
left in the illustration will be noted the sendillg ap­
paratus with an electric lamp and the cylinder . OJ!. 
which the photographic film is wound up, while the 
receiving apparatus is shown at the 
right. Diagrammatic views and de­
scriptions, in addition to some 
samples of telephotogral)hs, fur­
ther facilitate the understanding Of 
this apparatus, the importance of 
which will be fully gaged only 
after its introduction into general 
practice. 

• • •  
Black DiaUlonds. 
BY GEORUE E .  WALSH. 

The term "black diamonds" is 
sometimes jokingly applied to 
ordinary coal which we burn in 
our furnaces, but the real "black 
diamonds" of commerce are among 
the most unique mineral products 
of the world, and they serve a pur­
pose in the industrial world that 
makes them of great value. The 
black diamonds are pure carbon, 
and yet in no outward appearance 
resemble the diamonds which we 
are accustomed to wear as orna­
ments. They are slightly harder 
than the crystal or gem diamonds, 
and in fact about the hardest sub­
stance known. 
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mechanical purposes, and particularly for boring with 
diamond drills. In diamond drilling, the tips of the 
drills are studded with carbon or black diamonds, and 
when the bores arel 'deep, the . pressure is so great that 
the gem diamonds would be crushed in the process. 
But the carbon resists this continued pressure, and 
slowly eats down into the rocks. 

In diamond drill work, the carbon is set in circular 
p'leces of soft steel or iron, called bits, and these bits 
are attached to tubing. Armed 'with these black-dia­
mond teeth, the drills push their way down under 
severe pressure to a . depth of five and six thousand feet, 
cutting through the hflrdest · kind of ·��k. Some black 
diamonds are much harder than others; alld there is no 
way to determine by the color the difference in the 
degree of toughness. 

Black diamonds or pure carbon are not by any means 
cheap, and the owners of the mines in Brazil where 
they are gathered are making a goOd thing out of their 
monopoly. In the last thirty years the prices of black 
diamonds have advanced from $5 to nearly $85 a karat, 
and the tendency is still upward. The arming of a 
drill with diamond points is thus a rather expensive 
matter_ Usually a set of eight stones are placed in 
the head of a single drill. If each diamond weigHs 
only three and a half karats, the total cost at $85 per 
karat would be about $2,380 for a single bit. 

Great as this expense is, however, it pays, for the 
black diamonds are so tough that they last a long 
time, and they achieve results which could not be ob­
tained in any other way. There is 110 known substance 
that can take the place of carbon in drills in boring 
for gold, silver, copper, and. other mineral deposits .. 
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The Real Value of Steam (Joal. 
In general, it may be said that a furnace may be de· 

signed to burn almost any kind of coal with good effi­
ciency, and that the real value of a coal depends very 
largely upon the number of British thermal units 
which it contains. So states Mr. D. T. Randall, engi­
neer in charge of fuel engineering department of the 
Arthur D. Little, Inc., laboratory of engineering chem­
istry, Boston, Mass., in a. recent paper. He points out 
that tests - which have been made at the government 
fuel-testing plant seem to indicate that the most impor­
tant thing to be considered in a coal is its heating 
value. Following this, the size of the coal may be COll­
sidered next in importance, and when the moisture, 
volatile matter and ash are widely different they must 
also be considered. The results of more than 400 boiler 
tests at the government testing plant show that the 
average drop in efficiency for a range of coals between 
1 4,000 B. T. U. and 10,000 B. T. U. is only about 6 per 
cent. This difference is due to the combined influ­
ence of the size of the coal and the mOisture, volatile 
matter, and ash in the coal. It will be seen from these 
figures that the probable influence of any of these con­
stituents is not as great fO.r hand-fired furnaces as it 
i� often thought to be. With certain boiler equip­
ments in which a considerable overload is necessary at 
times, the effects of these constituents may be much 
more important, owing to the reduction in capacity 
which may be obtained, and it is for this reason that 
when coal is selected for a given plant it is important 
that the coal supplied should not vary greatly from � 

time to time ; otherwise, the fireman may have serious 
difficulty in maintaining the capacity required, and in 

burning coal with good efficiency. 
With a furnace which is well de­

signed, there should be a close cor­
respondence between the heating 
value of the coal and the water 
evaporated. Small variations ill 
moisture, volatile matter, and ash 
should make little if any difference 
in the efficiencies obtained. 

B lack diamonds or carbons are 
among the greatest curiosities of 
the mineral kingdom. They .are 
without crystalline form, and are 
found in irregular pieces ranging 
in size from half a karat up to 

The ." Santa Maria," which carried Columbus to a � ew world. 
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The size of the coal ' may influ­
ence the results to a serious ex­
tent. Small sizes of anthracite coal 
pack together closely, and strong 
drafts are required to burn them. 
This results in holes in the fire and 
a leakage of air in the boiler set­
tings. The loss is often estimated 
to be at least 10 per cent. This is 
also true of many of the bitumin­
ous COlds. Other coals which coke 
reaqily, forming a loose bed of fuel, 
do . not show much loss, due ' to the 
presence of fine . coal, except such 
as is so small as to be carried off 
from the grate by the draft. With 
any character of coal there may be 
a loss of fine coal, due to sifting 
through the grates. That this loss 
may be large is well knowll. The 
carbon in the ash is an ' important 
item in determining . the losses in a 
80iler room. In many plants care 
on the . part of the firemen has re­
duced this loss to the equivalent of 

three, four, and five hundred karats. They are dark 
gray, black, or brownish in color, and opaque. The 
real diamond of the jewelry trade is also pure carbon, 
but translucent and crystalline in form. Two objects 
so alike in composition could not be found so opposite 
in appearance as these two forms of carbon. 

Another peculiar thing about the black diamonds is 
that they are found only in one locality in the world. 
They come from a very small section in Brazil, not 
more , than 225 miles square in area. .outside of this 
limited. territory, no pure black diamonds have ever 
been. found. In the Brazilian black diamond fields 
the ·natives dive in the river beds for them, and re­
('over them from the gravel and washings of the rivers. 

W!tat peculiar freak of nature caused the deposition 
of the black diamonds in this section of the world and 
nowhere else, is one of the mysteries which science 
has failed to explain. None of them has been found 
in the great Kimberly diamond regions, where the 
crystal form of diamonds have for so long been mined, 
and likewise no fine specimens of the gem diamond 
have been found in the,J;Jraznian black-diamond fields. 

The whole origin of the bl�ck diamonds is . therefore 
a scientific enigma . . Naturally, the question is raised, 
"Of what use is a black diamond ?" No one would 
care to wear one of these diamonds, which resembles 
a piece of, coal more than a rAIl.1 diamond, and so far 
no one has popularized the black gems a� the black 
pearl has been. Nevertheless, the black diamonds 
serve a most important and useful function in the in­
dustrial world. 

This pure black carbon is not only harder than the 
r eal d iamond. but tougher and not so brittle as the 
gem . Consequently, i t  is of great value for many 

Before ' the black diamonds of Brazil were discovered, 
it was impossible to make deep borings. 

When the carbon was first introduced in our indus­
tries, it was used in diamond saws for cutting stones, 
marble, and similar substances. Then the price ad­
vanced so that the carbon was found too costly for 
such use, and bort was substituted for stone cutting. 
Bort is really an imperfect crystal or gem diamond, 
but it is too brittle for use in drills. Consequently, 
bort has taken the pliLCe of black diamonds for stone 
cutting, and the latter have been restricted almost en­
tirely to diamond-drilling purposes. 

The average size of black diamonds used in the 
drills ranges from two to five karats, but the larger 
specimens give much better results. They cost more, 
but they last longer. Consequently, there is a greater 
demand for the larger pieces of pure carbon, and the 
price is sometimes run up to premium figures for un­
usual specimens. 

The fear that the supply of black diamonds may 
some day give out and paralyze the diamond-drilling 
industry has stimulated prospectors to systematic 
search for new deposits ; but so far they have not been 
successful. On the other hand, scientists have been 
making a close study of the chemical conditions which 
have produced the black diamonds ; but their manu­
facture is apparently about as diffi9ult as the making 
of the gem diamonds. It is possible under certain 
conditions to m ake either, but not in sizes sufficient to 
be of any commercial value. Nature in some peculiar 
way has made these rare products, and then thrown 
the secret of the process away. If any man can ever 
unlock'or find that secret, he may cause a panic in the 
<Hanrond tratle; 

2 and 3 per cent of the fuel fired, 
Occasionally, owners of - power plants have purchased 
for testing purposes a coal of higher grade than they 
usually furnish for the boiler furnaces. The · results 
obtained have often been disappointing, and without 
further investigation they have declared ' that the plan 
of purchasing coal on the basis of its heating value is 
at fault, and that corresponding results cannot be ob­
tained from the higher grade coals. ', .on the other hand, 
it has happened that others have trie.d coals of lower 
heating value than the coal regularly burned in their 
plants, and they often find a greater drop in the evapo­
ration than they expected. This has led many people to 
believe that there is a great difference in the value of 
coals for only slight variations in the composition. 

Boiler tests are . a  rather crude method of comparing 
coals, especially if the fireman is not accustomed to 
blirning the coal to be tested. 

A ·  chemical laboratory test is conducted under con­
ditions which may readily be duplicated, and the re­
sults are therefore more reliable than boiler tests. 

The averages of a number of boiler tests on each 
coal on which the combustion is fairly good in all cases 
should show results which agree quite closely with the 
chemical results on the coals, provided they are of the 
same general character. If they vary in composition, 
a slight reduction in efficiency may be expected for the 
coals high in moisture, volatile matter, and ash. 

• • • • 
The Mexicar.. Central plant at Aguascalientes for 

preserving railroad sleepers with oil, which was started 
some years ago as an experimental plant to develop and 
perfect the Ebano oil process, is now treating about' a 
carload, of. 3,500 sleepers, daily, lilarh sleeper takf'l, 
np about three gallons of oil .  
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HOW TO MAKE CONCRETE POTTERY.-VI. 

BY RALPH C. DAVISON. 

( Ooncluded from the issue of August 14th. ) 

In the previous articles nothing much has been said 
in detail in regard to the numerous and various mao 
terials which can be used in making concrete, such 
as . the different kinds of stones, pebbles, etc. Nor has 
anything been said about the quantity of  ea:ch in­
gredient necessary to make a fixed amount of finished 
material. 

Concrete is made by mixing together with water 
various proportions of Portland cement, sand, and 
stone. The sand and stone which go to make part of 
the mixture are commonly known as aggregates. It 
i3 by the careful selection of these aggregates that 
we are able to produce numerous pleasing and artistic 
results. 

In many cases, if the proper aggregates are used in 
the right proportion, natural stones such as limestone, 
granite of all colors, brownstone, and French . Caen 
stone, etc., can be so closely simulated that it takes an 
expert to tell it from the real material. 

The ordinary concrete or cement surface as usually 
seen is most uniilteresting in appearance. As a gen­
eral thing, it is smoOth and lifeless and of a dull gray 
color. The same general appearance as just described 
for ordinary concrete will prevail in almost any con· 
crete surface, no matter what the aggregate used, un­
less the surface is treated so as to expose or bring out 
the aggregates used. I f, however, the surfaces of 
tbe cOI!crete in which selected aggregates have been 
used are property treated, a marked difference be­
tween these surfaces and those obtained with ordi­
nary mixtures will pe noted. By varying · the kind, 
size, and proportions of the aggregate used, surface 
finishes of practically any desired color and h!xture 
can be obtained, the possibilities being limited only by 
the number of different kinds of aggregates available 
and the combinations of the same. 

In small work, that is, where the thickness of the 
finished product is to be '112· inch or less, never use any 
aggregate exceeding � inch in size, especially so if 
the mixture is to be made thin enough to pour. In 
larg�r work having a thickness of 1 inch or more, 
aggregates up to ,lh, of an inch can be used with good 
results. 

Some interesting textures for pottery work can be 
obtained from the following mixtures : 

A mixture composed of 1 part white marble chips 
root exceeding lh, inch in size, and 1 part of trap rock 
or other dark stone of the same size mixed with 1 part 
of Portland cement and 1 part of marble dust will pro­
duce a surface similar in appearance to a light granite. 
This mixture should be allowed to set for twelve hours 
after pouring, then . the molds should be carefully re­
moved, as the concrete is still green, and the surface 
of the concrete should be lightly brushed with a stiff 
brush. 

As the concrete is not thoroughly set or hardened 
yet, this operation will remove the surface cement, 
and thus expose the aggregates of m·arble and trap 
rock. After having performed the above operation, 
allow the piece to harden a few days, and then treat 
the surface with a solution composed of 1 part of com­
mercial muriatic or hydrochloric acid to 3 parts of 
water. Dash this solution onto the face of the con­
crete surface with a brush, and allow it to remain 
for at least fifteen minutes. Then thoroughly scrub it 
ofj with a good stiff brush and plenty of �lean water. 
This operation will remove all of the surplus cement, 
and will leave a good clean surface full of life and 
sparkle. Instead of using white marble chips and 
granite, as above, one can vary the results by using 
white marble chips and crushed-up red brick ; or vari­
ous colored marbles crushed to the proper size can be 
used, and then by treating the surfaces as explained, 
the colors in the various aggregates will be exposed, 
thus producing some very interesting surfaces. 

A good light-colored surface somewhat simulating 
l imestone can be procured by using 1 part Portland 
cement to 2 or 3 parts of white marble dust. After 
this has become thoroughly hard, treat it with . itcW 
al! described above. The acid will eat off any surface 
cement, and thus the marble dust will be exposed, 
producing a pleasing sparkle throughout the entire sur­
face. To simUlate white marble, use 1 part white 
Portland cement to 2 parts of marble dust, and treat 
surface with acid as described . 

By incorporating in the above mixture a sm al l 
amount of yellow ocher a pleasing buff tint will be 
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given to the mass, which will then very closely re­
semble French Caen stone. To simUlate red granite, 
use red granite chiplil or screenings. These can be 
procured at almost any stone yard where they cut 
granite. The pieces to use should range in size from 
14 inch down to dust. If the pieces available are too 
l� rge, they can be crushed up with

-
a hammer. The 

proportions of the mixture should be 1 part of Port­
land cement to 2 parts of the granite. After having 
set for twelve hours, brush the surface out and treat 
it with acid as already explained, and the surface 
thus obtained will very closely resemble the real red 
granite. From the above details the reader will have 
grasped the possibilities to be obtained by the selec­
tion of aggregates, and now by using a little ingenu­
ity can without - further instruction experiment along 
original lines, which will be found most fascinating 
work. 

In regard to the amount of the various iRgredients 
to use for a fixed amount of finished material, the un­
iDit�ated often think; and naturally so, that if an 
amount. of finielhed material equal in bulk to three 
glassfuls is- require'd, all that is necessary to do, if it 
be a 1 to 2 m ixture, is to take one glassful of cement 
and two glassfuls of sand, and then by mixing these 
together they will still have an amount of material 
that will fill three glasses. This is not so. The parti­
cles of cement are ground so fine that the cement 
is practically one dense mass ; but the particles of 
eland are coarser, and between each of the particles 
appears a space or cavity. Tbese cavities are 
called voids, and it is in these voids that the larger 
portion of the cement finds its place when the 
mass is mixed. The majority of sands used in con­
crete work contain from 25 per cent to 40 per cent of 
voids. If  we take the larger figure for an example, then 
in two glassfuls of sand we will have 80 per cent of 
one glassful of voids. As we only have one glassful of 
cement · to add to the two glassfuls of sand, and as 
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the cement fills the 80 per cent of voids in the sand, 
it is plain that we have but 20 12er �ent left upon 
w hich we can figure for bulk. Therefore, instead of 
having three glassfuls of material, as one might natur­
ally think, we will only have two glassfuls and 20 
per cent of one glassful over, or two and one-fifth 
gl assfuls of finished material. The percentage of 
,-oids varies largely in different grades of sands. · The 
finer the particles of which . the sand is made up, the 
smaller the percentage of voids. It is always best 
to use sand in . which the particles are not uniform 
in size, or in .other words, use what is commonly 
termed a ·  well-graded sand. By this is meant a sand 
in which the particles vary in size say from 1/32 
inch or less up to 1/16 inch or a trifle more. The 
heavier the work, the coarser the sand that can 
be used. Be sure that the sand used is clean. By 

clean sand is meant sand that is free from loam or 
clay. One can readily detect dirty sand by placing 
same in the palm of the hand and slightly wetting it. 
Then if by rubbing it around the hand becomes dis­
colored, there is more or less dirt in the sand. A 
little dirt will not do much harm, but it is always 
well to have it perfectly clean. It is often found 
necessary to wash the dirt out of sand by means of 
water. This can be done by placing the sand in a 
pail of water and agitating it, thus making the dirt 
rise to the top. To thoroughly wash the sand, keep 
running the water into the pail and agitating the 
sand until the water discharged is practically clear. 

When using a stone aggregate in the mixture, the 
spaces or voids between the particles of stone are 
filled by the cement and sand in the mixture, as were 
the voids in the sand filled by the cement. As in 
sand.  the larger the particles of stone used.  the 
greater the percentage of voids in it will be. There-

fore a greater amount of sand and cement will be reo 
quired to fill them. 

� a . little experimenting along these lines one 
will become experienced enough to judge fairly ciosely 
the amount of e_ach ingredient" to use in mixing up 
:my amount of flnished material Beeded. It is always 
well to mix a trifle more material than is needed 
rather than not enough. For when one once star ts 
pouring a cast, he should continue to pour until 
the mold is full. If not, a mark is very apt to show 
in the finished cast where pouring was left off and 
started again. Never try to use any material that 
has been mixed and let stand for more than half an 
hour. For in this time the concrete will have com­
menced to get what is called its initial set. If the 
mass is now disturbed and worked up again, the 
product produced will never have the same strength 
as one made. with freshly-mixed material. In mixing, 
always mix the cement and sand. together thoroughly 
before adding the water. One can judge by the color 
of the mass, fairly well, as to whether the mixing i s  
complete. If the color is uniform throughout, it i s  
a pretty good sign that the aggregates are well dis­
tributed through the mass. When making a mixture 
cGntaining cement, sand,

· 
and stone, always mix the 

cement and sand dry first and then add the sto�e 
which has previously been well soaked in water. I� 
this way one is assured of having each stone coated 
with the cement and sand ; for as soon as the damp 
stone come s . in contact with the dry cement and san d ,  
they adhere t o  it and cover the stone completely ; 
thus a compact matrix of cement and sand is formed 
between each and every particle or stone, which binds 
them securely together into a dense and compact mass. 

• • • • 
HOME-JUDE CHEMICAL PERFUME. 

BY GUSTAVE MICHAUD, COSTA RICA.. STATB COLLEGE. 

Early in the nineteenth century, chemists generally 
thought it impossible to make organic compounds out 
of the elements found in them. SyntheSiS they be­
lieved to be practicable only in the case of minerals. 
Woehler, with his remarkable synthesis of urea, shook 
that belief at least as much as the Curies recently 
shook the common belief of chemists in the integrity 
of the atom. Other organic syntheses followed that of 
urea, and some of them, as that of the alizarin dye, 
were made in conditions so favorable that it became 
unprofitable to grow the plants from which the chemi­
cal had hitherto been extracted. Thousands of acres 
have thus been so far given back to the cultivation 
of food stuffs, and one may confidently expect a time 
in which most, if not all, of our drugs, dyes, and even 
food will be made through synthesis. Agriculture 
then will be a thing of the past. Factories will make 
for us sugar, starch, fats, proteids, that is to say 
bread, eggs, milk, fruits, besides some new foods which 
may prove as superior to the old ones as antipyrin 
and pyramidon have proved superior to the natural 
al kaloids formerly used in similar circumstances. 

The most recent and
· 

greatest advance in the or­
ganic synthesis of industrial products can be observed 
to-day probably in the perfume industry. The fra­
grance of heliotrope, hyacinth, pink, rose, violet, haw­
thorn, lilac, musk, wintergreen, vanilla, cinnamon, bit­
ter almond s, and that of many fruits, are now pro­
duced with chemica:Is which frequently have but a re­
pugnant smell or no smell at all. Most of these syn­
theses require complicated apparatus as well as con­
siderable chemical skill, but in one case at least, that 
of terpinol, an essence now sold sometimes under the 
name or lilac, sometimes under that of lily of the val­
ley, the operations are simple enough, and the synthe­
sis is but an enjoyable experiment easily performed 
at home or in the class room. 

. Besides the vessels found in every kitchen, the only 
n eeded apparatus are a round-bottom flask ( capacity 
about one pint ) , a rubber stopper with one hole, and 
two glass tubes united with a piece of rubber 
tubing. The preparation may be divided into two 
cperations, i. e.,  the transformation of common oil of 

' turpentine into terpin and the transformation of ter­
pin into terpinol. The first operation requires much 
time and no care whatever. The second operation is 
made in less than a quarter of an hour. 

One-half of a quart bottle is filled with oil of tur­
pentine. Three-fourths of ·a pint of a:Icohol at about 
80 per cent is mixed with it, and one-fourth of a pint 
of nitric acid is added to the mixture, which is left to 
itself for several days, until crystals are formed. 
These are cpllected, and dried with some blotting 
paper. They are pure terpin. T'o get the full amount 
formed in such circumstances, one should wait over 
three months ; but, for experimental purposes, such a 
delay is, of course, unnecessary. Moreover, should tha 
experimenter wish to prepare the perfume at once, he 
may get the ready-made terpin at the drug store, as 
it is prescribed by physicians for a kind of lung 
trouble. 

To transform odorless terpin into fragrant terpinol , 
terpin must be heated with water containing a small 
'amount of sulphuric acid . The round-bottom flask is  
half filled with water. Two or three large spoonfuls 



164, 
of terpin are thrown into it, and about as much sul­
phuric acid is slowly poured into the flask. . There is 
no danger in pouring sulphuric acid into water, but 
water should never be poured into sulphuric acid, as 
the heat thus . suddenly . generated may cause some of 
the caustic liquid to be thrown out of the bottle. 

An alcohol lamp is now lighted directly under the 
flask. If a gas stove be used, a piece of wire gauze 
should be interposed between flame and flask. As soon 
as the liquid in the fiask begins to boil, the glass tube 
is plunged into the water in a tumbler. There the 
steam and the terpinol carried along with it noisily 
condense. A delightful scent fills the room. To keep 
the tumbler cool, place it in a bowl of water. The 
operation is over when the liquid in the tumbler has 
become nearly hot in spite of the water in which the 
glass is immersed. A layer of liquid terpinol will 
then be found to float over the water. The fragrance, 
which is extremely strong while the essence is warm, 
becomes much more agreeable after it has cooled. 
Some odoriferous plants, such as marjoram, contain 
terpinol in their leaves, but the extraction of the 
essence from such sources is always much more ex­
pensive than its synthesis with oil of turpentine. 

.. .  1 1  .. 

PAPER HANGER'S ADIUSTABLE TEMPLET. 
BY I. G. BAYLEY. 

This handy tool wil be found useful, and will save 
considerable time, in cutting wall paper up the rake 
of a stairway or where any roof slants, allowing the 
paper' hanger to cut a number of lengths of paper on 
the paste board at once, 'where at present it  is only 
customary to cut one at a time. 

The tool can be made of wood, and satisfaction ot/ 
tained, although a better tool can be made from saw 
steel. Each blade is about three feet in length, two of 
them being .furnished with slots, running almost the 
full length. Three thumbscrews, detailed on a larger 

PAPER HANGER'S ADIUSTABLE TEMPLET. 

scale, will be necessary to hold the frame together 
after the proper adjustment is obtained. The paper 
should be hung in position on the wall, and one side 
of the tool held along the perpendicular edge of the 
paper, while one of the other sides of the tool is ad­
justed to suit the angle of the stairway or slanting roof, 
when the screws are tightened up, and the frame per­
manently set. 

• I e  • 

HOW TO MAKE A SIMPLE DRY BATTERY. 

BY GEORGE 1'. WORTS. 

Often the experimenter is in need of a good dry 
battery of a certain size or shape for some particular 
work, where the ordinary slandard sized cell is either 
too large or not of the right shape for the same work. 
An inexpensive dry cell that will produce results, and 
can be made by anybody capable of handling a solder­
ing iron, has long been the desire of every experi­
menter. The cell as described herein has been used 
for many purposes and with marvelous results by 
the writer, and has been used in other shapes where 
economy in space was desired, such, for instance, as 
in wireless telegraphy. 

To make a cell of the standard size, a strip of zinc 
of medium thickness, 814 inches long and 6 inches 
wide, is necessary. The zinc is rolled into a cylinder 
6 inches long and 8 inches in circumference, thus 
leaving a quarter of an inch which is to be tightly 
soldered. A zinc cap is next soldered on one end of 
the cylinder. Any solder showing on the inside is to 
be well shellaced. Do not shellac any zinc surface. 
as that will interfere with the action of the battery. 
Line the inside of the cylinder with a thin layer of 
blotting paper. For the positive pole of the battery 
the carbon from a worn out cell is the best if pro­
curable, but if not, a bundle of arc light carbons with 
the copper surface well filed off is the next best. The 
chemicals for producing the action that generates the 
electricity are, 14 pound of sal ammoniac, 1,4 pound of 
chloride of zinc ( paste form) , 1,4 pound oxide of zinc, 
and 1,4. pound plaster of Paris. These salts should be 
thoroughly mixed with a mortar, and packed tightly 
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in the cylinder about the carbon, which is a half inch 
from the bottom of the cell. This paste will fill the 
cylinder to within half an inch of the top, the rest 
being filled with paraffine. A copper terminal soldered 
to the zinc and a beavy· copper wire scraped clean and 
bound about the protruding end of the carbon, form 
the negative and positive connections for the cell. 

This cell can be easily formed in various other 
shapes to suit the experimenter's fancy. The cell 
herein described, if constructed according to specifica­
tions, will produce very satisfactory results, especially 
ill ignition work or for wireless. It will register 
about 1 2/5 volts and between 10 and 15 amperes. 

. ' .  . 
HOME-GROWN CALABASH GOURDS. 

BY CHARLES A. SIDMAN. 

The Department of Agriculture, through its office of 
foreign plant introduction, has brought to the notice 

PIPES MADE FROM CALABASH GOURDS. 

of the smokers of the couBtry one of the most useful 
articles of their trade. This is the curious calabash 
gourd, a plant indigenous to South Africa, and from 
which the highest quality of pipe bowls can be made. 

The plant is now being introduced into the United 
States for the purpose of pipe making, and it has 
been found by experiments to thrive perfectly in our 
climate. The perfect success with which the gourd 
can be grown in almost any part of the country war· 
rants the belief that it will prove a good investment 
to import a large amount of seed from South Africa. 

A curious feature of the calabash gourd pipe is its 
great resemblance to a certain capacious-bowled 
meerschaum popular in Germany. It is said that a 
Boer farmer first utilized the gou-rd as a pipe, and 
that the English shortly afterward · recognized its 
merits and the use to wnich the plant could be 
a dapted. 

From the educated smoker's point of view, the cala­
bash . pipe not only yields a very sweet and cool smoke, 
but it colors beautifully, far surpassing in this re­
spect the finest meerschaum. Besides taking on a 
high polish, its life is about as long as that of a 
French brierwood pipe. The usual lining is of plaster 
of Paris, usually known by the trade as pipe meer­
schaum. 

The present market price of these calabash pipes is 
rather high, owing to the fact that there are but few 
grown in this country, and also to the fact that these 
gourds are never_ of the same shape and size, necessi­
tating the making of the mountings by hand. 

The writer was given a few seeds for testing, and 
his success was all that could be desired. The plant 
was of very hardy . growth, and the fruh set very 
easily. As there was only one plant, each flower had 
to be pollenized. The plant was grown on a trellis 
about five feet high, but as the fruit began to get very 
heavy, it had to be tied to the wire. In growing the 

THE GOURDS ARE TIED TO THE TRELLIS TO GIVE 

THEM THE PROPER SlIAPE. 

plant for pipes, it seems to demand a very hot and 
dry soil, with rain at the right season to bring the 
gourds to perfection. The curved stem end of the 
calabash. forms a light and appropriate shape for the 
pipe. The majority of the gourds take their own 
shape, but for special shapes they must be tied. 

Any man who has a small space in his yard can 
grow enough pipe gourds in a season to last him for 
several years. 

SEPTEMBER 4, 1909. 

THE HANDY MAN'S SPARK PLUG. 
-'- BY R. W. PEARSE. 

The spark plug shown here is equally well adapted 
for high or low tension ignition. It may be made by 
a handy workm.an out of an old mica plug by taking out 
the steel wire down the center and putting in its place 
a piece of brass tubing, 3/16 of an inch ouside diam­
eter and % of an inch inside diameter. A and B are 
the terminals forming the spark gap, C is the mica, 
and D the threaded bopy of · the plug. The upper end 
of the terminal A is riveted to a 
small valve which is . pressed 
down by a weak spring and 
thereby closes the upper end of 
the tube, as shown in the sketch. 
A valve chamber is screwed on 
the upper end of the tube, thus 
holding the mica together. The 
valve operates in the chamber, be­
ing fastened thereon by the screw 
F. The valve and its seat should 
be ground fiat, and then the ter­
minal A should be riveted to it. 
There is a small hole E in the 
cover of the air chamber. The 
cover should be fastened to the 
chamber with a screw or other 
simple means, so that it may 
easily be detached for the purpose 
of cleaning the valve. In use the 
terminal A vibrates with a noise THE HANDY MAN'S 

like the trembler of a coil , and in SPARK PLUG. 
this way strikes the terminal B. 
During the compression stroke the compressed gases 
travel up the central tube, lift the small valves, and in­
stantly fill the valve chamber to the same pressure as 
the cylinder. With the same pressure on both sides of 
the valve, it will be forced down by its spring. But as 
the gases in the chamber C escape through the hole G, 
the pressures will be thrown out of balance, and' the 
valve will again be raised by the pressure in the cylin­
der. This action will continue during the entire com­
pression stroke. The hole G should be extremely small, 
and the amount of gas that will escape during com­
pression will not perceptibly lessen the power of the 
engine. It will be clear that as the valve is raised, A 

approaches B and also that A moves away when the 
valve is closed, because the fulcrum is virtually at the 
screw·F. 

As A keeps striking B while it vibrates the low-ten­
sion contact, or touch spark, may be used with this 
plug. This plug gives many contacts, and therefore 
many sparks, instead of the single contact given by the 
usual hammer and anvil. This plug is far simpler 
than the hammer and anvil system, and besides it does 
not leak and lose compression like the latter does when 
worn. It will work with high-tension igniti()n with a 
trembler coil. As the terminal vibrates, it keeps itself 
clean, and an excess of oll or soot will not affect it like 
an ordinary plug. If  used for high-tension ignition, 
the period of vibration should not be the same as that 
of the coil trembler, or an odd spark will be missed, 
owing to A being sometimes in contact with B when 
the high-tension current is in the act of fiowing. The 
terminal A may be made to vibrate as rapidly or slowly 
as desired by strengthening or weakening the valve 
spring. 

.. ' " ' " 
HOW TO MAKE A SIMPLE ELECTRIC ENGINE. 

BY RORERT B. BROCKMAN. 

A simple electric engine may be made as follows : 
Take an ordinary electric bell and remove the gong. 
The striker arm should be cut off about %, inch from 
the armature, 1ellving the butt G. A strip of brass 
1 /16 inch thick and 14 inch wide of suitable length is 
bored at both ends, one end to fit the butt G and the 
other end to fit the crank J of the shaft C. .The shaft 
is made of %­
inch diameter 
brass or steel. 
Care s h 0 u I d 
be t a k e d' to 
m a k e  t h e  
stroke of the 
c r a n k  J the 
same as that 
of the arma­
ture. 

The balance 
w h e e l . A is 
fastened to the 

A SIMPLE ELECTRIC ENGINE. 

shaft C. Any wheel of suitable size alld weight can 
be used. In the model made by the writer a valve 
wheel 2 inches in diameter was u sed. 

The bearings B can be made of strip brass-in the 
model screw eyes were used. K K are wire rings 
soldered to the shaft C to keep it · in place. H is a 
wire ring soldered to the crank to keep the strip F in 
place. 

When the screw E is properly adjusted and the 
terminals L are connected to a battery the engine will 
run at a high rate of speed. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 
M I LLINERY DEVICE.-.T. POPPER, New 

York, N. Y. This Invention relates to a de­
vice by which one may determine' the effect 
of any particular style of , hat without having 
the actual hat at hand. A relatively large card 
or 'screen is provided having a display opening 
for the head, and a pictorial representation of 
a hat about the opening, a portion of which is 
adjustable to and from the screen In order that 
the effect of the hat may be obtalhed. 

ScientUic Amerlcaft 
on an axle at suitable Intervals, said axle being means employed for securing saw, handles to I SERVING-CUP FOR BEVERAGE S.-T. J". 
journaled on a frame that Is adapted for pro- cross-cut saws, and the sP!lclal object Is to so CLEMENT, Atlantic City, N. J". The cup In this 
gressive movement. construct the fastening means that the parts Instance Is for use In serving beverages, and It 

CULTIVATOR.-A . B RIGDEN, Albertville, Ala .  cannot become accidentally loosened ; which has, improved means for refrigerating the glass 
The object of the invention Is to produce a presents no obstructions or sharp points ' which containing the beverage, to the end that a 
cultivator of simple const,ruction, the teeth of might Injure the hand of the workman ;  and beverage can b'e kept cold even If allowed to 
w hich may be adjusted so as to change their which can be readily disassembled to permit 're- stand a considerable time after having been 
distance apart as may be desired, and further moval of the handle. served. 
to provide a construction which will enable the B R USH.-S. A. VER BRYCK, Belleville, N. J". DIPPING DEVICE FOR BOTTLES OR 
teeth to be adjusted as to their elevation to The purpose here is to provide a paint-brush J"ARS.-B. W. MCGINNIS ,  Wichita, Kan. The 
adapt the implement for use on a hillside or or the like, In which the bristles are securely device Is for use In holding bottles or milk 
ridge. 

' 
attached to the h�ad of the brush, In which the jars when they are being dipped to sterilize 

PLANTER. - A. BRINKOETER, Floresville, ferrule holding the bristles In , position is com- or scald them. It can be operated In a simple 
Texas. This planter is without springs inside I pressed and partly Imbedded :1n the head to manner to hold a number of ,bottles in a con­
of the seed box which are apt to be choked or hold It in place, In which a co�paratively small venient manner to enable them to be dipped 
gummed by the seed or Qust, The Invention head can be employed for holdmg a large quan- In a vessel 'having a scalding or· sterilizing 
provides bottom plates and feed plates of dif- ! tity of bristles, and in which the necessity of bath. 
ferent sizes, which may be used with seeds of extensively , nalllng o'r otherwise securing the DINNER - PAIL.-A. M. H UNT, Hampden , 
different sizes, and also for seed which are to ferrule to the head is obviated. Maine. The Invention refers more particularly 
be planted a greater or shorter distance apart. PROTECTION-NOZZLE F(')R FIRE-HO SE.- to devices for carrying food and the like which 

AGRICULTURAL IMPLEMENT.-A. C. NEL- M. J". SANGER, New York, N. Y. The production Includes a number of traps for liquid and solid allow her to use both hands freely for carrying 
SON, Nelson Township, N. D. This Invention is of a nozzle having a construction which will contents and Which have means for holding an umbrella or when entering or leaving cars relates more particularly to such Implements as ' enable a protecting sheet of water to be thrown heat-supplying s1J,bstances such as burning coke and vehicles. are known as potato forks, and each of which l out from the n ozzle and between the firemen or charcoaj, for maintaining the conteRts of 

BOOT AND SHOE HANGER.-C. �. ROBUCK, 1 in general consists of a head having a fork In- and the fire, so that the firemen will be pr()- the 'receptacle In a heated condition. 
San Bernardino, Cal. This device IS adapted tegral therewith, the latter being provided with tected from the smoke and gases of combustion ; BED.-W. H. CLING, charleston, S. C. This for use In suspendin g  o r  supporting boots, shoes, a plurality of tines, a shaft having a handle I and to arrange the nozzle In a way that the Invention shows a form of invalid bed In which and other foot wear having a sole or heel crease, at its upper end plvotably secured to the head, sheet wlll not have the effect of producing a the mattress frame can be raised at the head the same being in the nature of a spring clamp and means for locking the shaft in a plurality draft toward the fire. and lowered at the foot to suit the necessities 

SKIRT-LIFTING DEVICE. - M. BECHER, 
Wilmington, Del. The object here is to provide 
a device arranged for attachment to the waist 
of a ,  woman, to al low her to raise the skirt 
evenly all a round and to support it In this poSI­
tion without 'requiring the use of the hand, and 
with a view to prevent the skirt from being 
soiled when walking in raill y weather, and to 

adapted to embrace the heel portion of the of p ositions on the head. KEY-R ING TAG.-H. E .  MILLESON, Shelby- or convenience of the occupant. ElHclent article and thus hold it by friction in any posl- ville, Ind. Mr. Milleson's invention consists In means are provided for actuatlng' the parts ' and tion In sUch manner as not to obstruct the view 
Of" General Interest. the forming of the tag of two separate plates, for maintaining the Intermediate portions of the of the same appreciably. one constituting an iden, tificatlon plate and the mattress and the head portions of the mattress 

Electrical Device". 
M A C H INE-TELEGRAPH. - G; C_ READ, 

Davenport Station, Toronto, Canada. Mr. 
Read's Invention refers to machine telegraphs, 
his more pa rticular object being to 'provide a 
receiver system Including mechanism whereby 
curren ts  sent over an electric line and made 
up of dots and dashes, are caused to operate the 
keys and analogous parts of a typewriter, so as 
to print the letters corresponding t o  the tele­
graphic characteI·s. 

ELECTR I C  GEN ERATOR.-E. F. WHITE, 
Spokane, Wash. 'rhis invention refers to elec­
tric generators of the portable manually-oper­
ated type, the more particular purpose being 
to provide an improved form of such generator 
especially suitable for blasting and having a 
high degree of efficiency with great mechanical 
strength. 

ELEC'rROTYPE.-A. VAN WINKLE, Newark, 
N. J". The electrotype is for use In galvanizing 
iron or steel In such a manI\er that a very 
heavy and smooth deposit is obtained. For 
this purpose use is made of a solution contain­
ing ftuosllicate of zinc, In combination with 
certain salts, and a small quantity of gelatin 
or other organic substance that improves the 
deposit. 

01" Interest to Fanners. 

CUltRENT-MOTOR .-C. A. NEYLAND, Sp()-
kane, Wash. This invention relates to wave other a stamp-bearing plate, the two plates under the desired tension regardless of the ad-
or c urrent motors of a class that utilize the being so connected 'together that the stamp Is justment of the bed. 
force of a moving body of water, such as a normally protected yet may be readily exposed COVER FOR ,TEAPOTS.-T. J". CLEMENT, At-
fiowing stream or tidal action, for useful effect. to view. lanUc City, N. J". This invention is a division 
The purpose of the invention is to provide BELT-LACING TOOL.�. W. KANE and W. of the Invention described In a patent the appll­
novel feat)lres more particularly for the current R. CHRISTIE, New York, N. Y. This tool Is cation of which was formerly filed by Mr. Cle­
motor formerly patented by Mr. Neyland. adapted to be us ed In lacing the ends of belts ment. The improvem�nt Is useful in ' connection 

RELEASING DEVICE.- C. HUNT, New York, together. The Invention consists In a gouge with any '  pot on which a beverage may be 
N_ Y. The intention here Is to provide a de- adapted to cut openings In the belt of any size brewed from leaves or grindings ; or Indeed, it , 
vice arranged to permit instant releasing of desired, and a slicing knife which is adapted may be used in any connection where the con­
the boat-lowering means from the boat as soon to cut lacings for the belt of a size such that tents of a serving vessel should be strained be-
as the latter reaches the water, thus allowing they will fill the openings cut by the gage. fore serving. 
the crew to quickly pull away from the vessel ! LUBRICATOR FOR SAW-B LADES.-G. E. ADJ USTABLE SHADE-SUPPORT.-C. P. 
and thus prevent the boat fro'm Injury by i HANZI:'GER and S. J. RONAN, Greenville, Miss. WESTHAUSER, New Y01"k, N .  Y. In this patent 
bumping against the side of the vessel, espe- 'I The aIm in this inst�nce Is to provide a lubrl- the Invention is an Improvement in shade and 
clally if a heavy sea should prevail at the catlng attachment WhICh may be easlty operated such like supports, the present embodiment of 
time ' when required, whereby lubricant may be dls- which belongs to that class of such devices In " charged at will upon the saw blade so that it is which the shade-supporting arms are adjustable APPARATU � FOR ,CONSTRUCTING CON- enabled to make a narrower and smoother kerf CRETE PIPES.-F. TEICHMAN, San Francisco, with less friction. Thus lubricated a blade re-

to and from each other to accommodate shades 
C I I hi t h In tl I of ' dUferent length. a . n t s pa ent t e ven on re ates to quires less set or spread of teeth, , and will concrete pipe constructions, the more partlcU- [ do closer smoother work with less force. 
lar object being to provide ce,rtaln general im- ' ' 
provements In the molds for cheapening the SICKLE-SHARPENER. - O. A. IlAUBEN­

building of concrete pipes. An advantage lies i REIS SER, Little R ock, Ark. The sharpener Is 
In the arranging of the plates of the Inner for �se In connec�ion with a grind stone and to 
mold Into a general spiral form to facilitate prOVIde means for clamping a sickle bar on a 
the removal and replacement of the plates as ' support mounted on the frame of the stone. 
the work proceeds. A universal jOint permits movement of the sickle 

. to give It the proper angle to the stone, and a 

lU:achlnes and lU:et'lblllilcal Devices. 

�ENCE-C�AMP.-P. GREEN, WythevIlle, Va. counter balanced sickle carrier is arranged to ThIS inventIon is an improvement In fence be raised or lowered and to be moved length­
clamps and r�lates particularly to' the means wise along the stone, so that the sharpening CULTIVATOR.-D. J". ELLIS, Parlier, Cal. whereby the Imes of the wire of wire fences I can be performed with quickness and conven­The Invention relates to cultivators, and has may be held for connection with the stretching I ience. for its object to provide a cultivator with teeth device. The construction is simple and by I 

STARTING DEVICE IrOR THE COM­
PRESSED-AIR MOTORS OF SELF-PRO­
PELLED TORPEDOES.-A. E. J"ONES, Fiume, 
Austria-Hungary. This Invention consists In 
particularly connecting the delay action fiap 
of ordinary construCtion with the reducing valve 
of the pressure reducer arranged between the 
compreSsed air reservoir and the motor, for 
dispenSing with the moderating part of the 
air admission valve ordinarily arranged be­
tween the reducer and reservoir, and the 
auxiliary air supply valve for disengaging or 
operating the gyroscope, thereby simplifying 
the mechanism of the torpedo while rendering 
it more certain In its operation. 

which may be adjusted as to depth and which forming the' opposing surfaces curved, the wire I STIRRUP.--G. W. HOOKS, Sourlake, Texas. 
may also be rotated In the teeth bar so that will be tightly and firmly held, and as the curve 1 The stirrups are made rights and lefts, the right 
the cutting edge may be tmned to any de- prevents slipping the clamp may be operated being the exact opposite of the left, and they 
sired angle relatively to the said bar. efficiently with fewer bolts than in ordinary I w!ll always hang in proper position for the In-

constructions I 
sertion of the foot without twisting the stirrup PLANTER.-.T. H. McCoy; Aberdeen, S. D. , 

. leather. The Inner side will not chafe the body The aim In this improvement is to provide FASTENING.-I. COLEMAN, New ' York, N. Y. 'of the horse. It may be made of any suitable economic check row devices of novel construc- The invention refers to eye glasses and spec- material and form of body or foot plate to ac­tion and accurate In operation and that will Jacles, and the object is to provide a device, for cord with the saddle. avoid the use of ropes, wires, or equivalent securely fastening the frame and lenses to-
guides, and wherein the working mechanism gether without use of screws, and use is made NUT-LOCK._W. R. GARNER, Palestine, Texas. 
includes means for effectually laying off or of a stud held in a post lug and extending This improvement In nut locks is especially in 
marking the rows to be planted. • through an aperture In the lens, thE! ,free end that Class. of nut �ocks and plates designed for 

PIG-FORCEPS.-W. ROBERTSON, Vail, 10W'li. of the stud belIig engaged by a locking de- use on raIlroad j omts, frogs, cars, bridges, and 

This invention Is an Improvement in pig forceps. vice having connection with the post. the like, as well as on engines, iron fencing, 

In operation It will be found that the forceps PROCESS OF MANUFACTURING SOLUBLE bUtgies, wagons, 
I 

an
e
� otherwise where similar 

may be easily inserted and engaged with the COMPOUNDS O F  MERCURIC SALTS WITH loc s can be emp oy . 

presenting portion of the pig, and when once HEXAMETHYLENE-TETRA�lIN.-A. B U S CH'

I 
HeatIng :;;-;'Ightlng. engaged will retain a firm grasp thereon. The B runswick, Germany. The mventlon consists 

different sized pairs of blades also provide for in the application of the discovery of a process PETROLEUM-BURNER FOR INCANDES­
the use of the same Instrument on large and In which, for Instance, dry hexamethylene- CE�T LIGHTS.-E. HOLY, Berlin, Germany. 
small animals. tetramln-mercurfc chlorid is mixed with an I ThIS invention relates to buru,ers which have 

EGG-CARTON.-R .  M. ODELL, HoiSington, equal weight of an albuminoid, soluble In water, a horizont:u fiange �round the top of the outer 

Kan. One object of the Inventor is to provide such as albumose, peptone, alkali-albuminate, wick. ThIS fiange IS usually permanently con­
a device by which eggs may be shipped without casein alkali or the like, and the mixture is nected with the outer wick tube, but according 

danger of breakage, In separate cells which dissolved In a soap solution, the mercury of the to the present Invention, it is made Indepen­
are so joined together as to form a single solution is In an organic form and no longer dently thereof, and is supported by the burner 

package designed to be placed in a case, and to be precipitated by the usual reagents for gallery, for Instance, by means of arms or feet 
when so placed to form a rectilinear body which precipitation of mercury. which are mounted on a ring fastened to the 
will act as a brace for the case itself. CONCENTRATING-TABLE.-.T. W. MEYERS 

gallery. 

POTATO-PLANTER;-G. W. NATION, AllI- and D. F. PAINE, Ely, Nev. The table Is such VACUUM-VALVE FOR HEATING SYS-
ance, Neb. This potato planter attachment Is as used in concentrating the crushed ores of 'l'EMS.-F. SHURTLEFF, Moline. Ill. In this 

I t 1 SI 1 'd d patent the ' invention Is an improved valve or for use In connection with the agricultural im- prec ous me a s. mp e means are prOVI e 
plement shown and described In a c()-pendlng for maintaining a cover such as Ilnoneum, in a combination of valves for maintaining a partial 
application filed by Mr. Nation. In operation taut condition, the general object being to pre- vacuum In a heating system. It is capable of 
a roller engages an arm thus swinging the latter vent buckling or formation of ridges or un- use with any vacuum heating system or other 
out of a chute and dropping a potato cut into evennesses In the cover, which usually neces- apparatus where it is desired to prevent the 

the furrow. As soon as the roller passes the sltates the removal or replacing of the cover. return of air after it has been expelled. , 

GRINDING AND PULVERIZING MILL.-J". 
J". KNIGHT, Alameda, Cal. ' The invention re­
lates more specifically to a mill In which com­
municating rollers are arranged in concentric 
circles upon a supporting member, and have 
concentric pressure rings arranged upon each 
circle of rollers and held resiliently and adj ust­
ably In position thereupon to force the rollers 
firmly against the supporting member. 

_ 

WASH ING;MACHINE.-R. TWOHIG, Salina, 
Kan. The Intention is ' to provide a machine 
which can be driven by hand or by power" In 
which clothes, household linen, etc. ,  can be 
laundrled elHclently, In which the cleansing 
is effected by the pounding action of a beater 
upon the articles, which are immersed In a 
washing fiuid such as soapy water, and In which 
the articles are positioned preferably upon a 
perforated, false bottom_ 

ROTARY VALVE'.-S. YANKAUER, New York, 
N. Y. An object of this Invention is to pro­
vide , a valve In which the valve plug Is 
resiliently held In place, so that leakage Is 
effectively prevented, and In which the rotation 
of the valve in opening and closing the same 
tends to continually grind the valve plug , and 
seat and maintain a perfect fit. 

' 

GRADER OR DITCHING-MACHINE.-W. L. 
DAV I S, Wabbaseka, Ark. The invention com­
prises a pair of bbides or boards which are 
disposed at an acute angle to each other, the 
arrangement being such ' that when the Imple­
ment Is advanced one of these blades or boards 
presents itself In an inclined position so that 
its lower edge will' operate as a scraper on the end of the arm a spring Immediately returns it 

into a pocket to engage another cut. The 
disks are provided with arms, which loosen the 
ground and cover the potato cuts deposited In 

Hardware. Honsehold Utilities. surfai!e of the earth. 

the furrow. 
' 

STRAW-RACK FOR GRAIN SEPARATORS. 
-J". P. NESTE, Lake Mills, Iowa. The purpose 
in this case is to provide details of, construction 
for racks, which· are adjuncts of a grain separa­
tor, whereby positively continuous and regular 
�peed and reciprocating motion of the racks Is 
assured, and a reliable separation of the grain 
from the straw Is produced while the threshing 
is being conducted. 

PLOW-B LADE.--O. S .  J"EWETT, Lordsburg, 
Cal. The object here is to provide a blade, 
which In suitable number are radially arranged 
and secured In lapped engagement with each 
other and with clamping disks, whereby a spad­
ing wheel is produced that in series is secured 

ANTI SAGGING DEVICE FOR DOORS.-C. MATTRESS.-P. KLIMOWI CZ and J". S. MOUNTING ' FOR B OTTLE - WASHING 
LEHMAN, Elgin, Iowa. The purpose In this WORZALLA, Stevens Point, Wis. This mattr,ess BRUSHES.-A. N. DAVIS, New York, N. Y. 
case is to provide a device which may be manu- Is Intended to provide a comfortable and health- In the present patent the invention has refer­
faetured at l ittle expense, and which Is adapted ful position to the person, and to this emd is cnce to mechanism to be used in connection 
to lift the door to a normal position after the constructed with an approximately transverse w ith bottle-washing brushes, the inventor's 
wearing of the hinges causes it to drop out of groove or depression In whiCh the shoulder is more particular purpose being to produce a 
normal position, the, support being so const1"t\ct- adapted to sink, and a number of substantially mounting provided with a spring-controlled 
ed that It is certain of operation although the ' longitudinal grooves intersec1ling the trafl$- mechanical movement for holding the brushes 
plntles of the hinges are out of allnement. verse depression to receive the forearm and a in good position for washing the bottle. 

LOCK. - H. C. WALDECKER, Austin, Minn. loose covering over the depI)esslons. WRAPPING, TWI STING, AND POLISHING 
This Invention pertaill s to locks such as used on COFFEE-POT.-T. J". CLEMENT, Atlantic City, lIACH INE.-W. J". CAREY, Trenton, N. J". The 
doors. It concerns itself especially with locks N. J". This pot has a percolator which can be purpose here is to provide a machine, arranged 
which employ a latch bolt for latching the door, readily Introduced and removed. The construc- to cover a plurality of wires or cores with 
and a bolt for locking the door. The latch 

I 
tion of the percolator Is such that It holds Itself paper or like wrapping material, and then 

bolt is withdrawn by turning the knob, while fixed within the coffee pot,  the member which polish the covered cores and twist the BlUIIe 
the locking bolt is operated by a key. operates to hold the percolator within the pot I Into a single strand, In an exceedingly simple ' 

SA W-HANDLE.-R .  D. BOWEB, Oakville, I operating also to hold the cover of the percola- manner and In one operation. 
Wash. The Invention relates to fastening tor In position. PARACHUTE.-T. L. ZoOK, Lima, Ohio. In 



166 Scientific American. SEPTEMBER 4, 1909· 

this parachute rigid guys or braces operate in 
conjunction with a sail or kite to extend it ; 
and the inventor's objects are to provide means 
for eO'ecting the opening of the parachute in 
descent ; to aO'ord facilities for folding and 
stowing the device, and to provide a durable and 
simple construction of the several parts of the 
parachute and its entirety. 

CAPPING-MACHINE. - C. A. YOUNGMAN • .  

Louisville, Ky. The intention of the inventor 
is to provide a machine, arranged to press the 
cap or capsuie snugly onto· the head and neck 
of the receptacle, without danger of marring 
the cap or capsule, or scratching or removing 
the paint, wax, or other material with which 
the cap is decorated. 

Rallways and Their Aeeessories. 

SWITCH MECHANI SM.-F. F. YOUNG, 
Lowell, Ohio. The invention pertains to rail­
way switches, and particularly to the switche; 
of light railways such as trolley tracks. The 
inventor' s aim is to provide means for operat­
ing the switch from the. car platform so as to 
obviate the necessity for operating the switch 
by hand. 

AUTOMATIC SWITCH-STAND. - E .  E. 
STAGGS, Hachita, New Mex. An object here is 
to provide a switch in which the target will 
always indicate the true condition of the switch. 
This obviates a grave danger w hich arises from 
the use of switch stands of the ordinary kind 
since with this invention there must be a posi­
tive movement by some one who wishes the 
switch to be changed before the target will in­
dicate such change. The change made, the 
target will be shifted to indicate the change 
and will be positively locked in its shifted posi­
tion. 

LOCOMOTIVE ASH-PAN.-J. S .  DOWNING, 
Atlanta, Ga. The inventor' s object is to pro­
vide a novel positively operating construction 
for discharging ashes from the ash pan. This 
h an automatic self-cleaning ash pan having a 
system of hoes attached to the piston rod, and 
a cylinder adapted to receive fluid pressure for 
reciprocatin;; the hoes in the ash pans for dis­
charging the ashes thereon. 

RAIL CHAIR AND BRACE.-E' . .lA:<rDREAU, 
Cherry Valley, N. Y. The object of the inven­
tion is to provide a chair and brace, by means 
of which railroad rails can be securely held in 
place upon the cross ties, and which serve to 
brace the rails against lateral movement at 
curves and other points of the track where such 
bracing is necessary. 

METALLIC CROSS-TIE AND RAI L-CLA MP. 
-H. S. KILBOURNE, Washington, D. C. 'An 
object of this invention is to provide a cross-tie 
of light weight but strong and durable. ---;:n 
carrying this out I-beams of standard sizes and 
shapes are used, thereby reducing cost of 'manu­
facture. The tie requires but few boits, the 
main connecting member being a' clamp of a 
peculiar form. 

Pertaining to. Recreation. 

MOVING-PICTURE DEVICE. - W. HEN­

DRICK, New Haven , Conn. The object of the 
present invention is to provide certain improve­
ments in chaplets and shrines of the h oly 
rosary, whereby actuating mechanism is em­
ployed and the endless web containing pictures 
Is properly actuated, to accurately display one 
of the pictures at a time and to display the 
several pictures in the proper order according 
to the intended devotional exercise. 

Pertaining to Vehicles. 

'l'HILL-COUPLING.-V. B. HENRY and H .  

several roots sawed 00' close at the base. The 
handle has a symmetrical curve. The words 
Dum Tacket Clamet are inscribed across the 
bowl and also large initial letters W. O. W. 
arranged vertically. 

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

NEW BOOKS, ETC. 
THE COMMERCIAL PRODUCTS OF INDIA. By 

Sir George; Watt. New York : E. P. 
Dutton & Co., 1908. 8vo. ; 1,189 pp. 
Price, $5. 

This work is an abridgIl)ent of "A Dictionary 
of the Economic Products of India," which was 
published in 1893-4, and which has been out of 
print for some time. The government of India 
therefore decided that · a correct and abridged 
edition should be brought out. The instructions 
provided that the work should be limited to a 
single volume, the arrangement of which should 
follow that of the dictionary and should be 
confined to products which are at present of 
prospective industrial and commercial Import­
ance. The book is a monumental work, and 
represents a vast amount of labor. It will 
prove valuable to those who are in any way 
identified with Indian industries. 
THE PHOTOGRAPHIC MANUAL. Edited by 

H. Snowdon Ward. London : Daw­
barn & Ward, Ltd. New York : Ten­
nant & Ward. 12mo. ; 287 pp. Price, 
paper, 50 cents ; cloth, $1, postage 
extra. 

This is the fifth edition of an excellent Eng­
lish manual which incorporates the figures, 
facts, and formulre of photography, and is a 
guide to their practical use, and is intended for 
all photographers. This coJlection of formulre 
is one of the best that we have ever seen. It 
is a book which should be in the hands of 
every photographer. 
THE ANGLER'S GUIDE. A Manual for 

Campers and Anglers. Edited by 
Wainwright Randall. New York : 
The Field and Stream Publishing 
Company, 1909. 18mo. ; 242 pp. 
Price, 50 cents. 

This little volume contains a description of 
all popular fresh-water and salt-water fish. It 
describes tackle and bait for the expert angler ; 
it gives complete information on how, when, 
and where to fish, and a summary of the fish­
ing resorts of the United States and Canada. 
'l'he book is admirably arranged, and is very 
well printed. Its form is so convenient that 
it can be carried in the pocket. Among the 
features which appeal to us particularly are 
the views and plans of bungalows, the fishing 
charts, and the directions for -preparing food 
suitable for a fishing camp. The book should 
be in the possession of every fisherman. 
THE DIRECTORY OF DIRECTORS IN THE 

CITY OF NEW YORK. New York : The 
Audit Company, 1909. 12mo. ; 860 pp. 
Price, $5.  

The tenth edition o f  this useful w o r k  has 
just come from the press, and maintains the 
reputation of its predecessors for complete­
ness and reliability. 'l'he Directory this year 
contains over 32,000 directors, each director's 
n ame being followed first by the name of the 
firm or company with which he Is directly 
associated, and then by all the companies in 
which he is a director. Select lists of cor­
porations in banking, insurance, transportation, 
manufacturing, and other lines of business, 
alphabetically arranged, accompanied in each 
case by the names of the company's officers 
and directors, are to be found in the appendix, 
as well as a list of the principal exchanges 
in New York, with their officers and mana­

men who have not had a chance to see what 
other shops were doing. 
RADFORD'S ARTISTIC BUNGALOWS. Unique 

Collection of 208 Designs. Chicago 
and New York : The Radford Archi­
tectural Company, 1908. 4to. ; pp. 
221. Price, $1. 

In the last three years the number of bunga­
lows which have been built in the United States 
has increased by leaps and bounds, and whole 
farms are being split up into lots for the 
erection of bungalows consisting of from two 
to five o r  more rooms. The work before us 
consists of a collection of wash drawings and 
floor plans. Plans and specifications for any 
of them are furnished by the publishers at 
moderate rates. The illustrations are hardly 
as attractive as they w ould be if they were 
made from photographs of bungalows which 

I have actually been built. 

THIRD REpORT OF THE WELLCOME RE­
SEARCH LABORATORIES AT THE GOR- i 
DON MEMORIAL COLLEGE, KHARTOUM. : 
Andrew Balfour, M.D., B.Sc., F.R. 
C.P. Edin., D.P.H. Camb., Director. 
Published for Department of Educa­
tion, Sudan Government, Khartoum, 
by Balliere, Tindall & Cox, 8 Henri­
etta Street, Covent Garden, London. 
Depot for U. S.  A. : Toga Publishing 
Company, 45 Lafayette Street, New 
York city, 1908. 4to. ; pp. 476. 

Legal Notices 

TRADE MAql(S 
DESIGNS 

COPYRIGHTS &.c. 
INVENTORS are invited to communicate with 

Mnnn & Co .. 361 B roadway, New \ ork, or 
621) F Street, Washington, D. C., in regard 
to securing valid patent protection for their in­
v e n t i o n s. Trude-Marks and Copyright.. 
registered. D e s i g n  Patents and F o r e i lf n  

Patents secured, 
A Free Opinion as to the probable patenta­

bility of an invention will be readily �iven to any 
Inventor furnishinl' us with a model or sketch and 
a brief deSCription of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Oura is the Oldest agency for securing patents ; 
it was established over sixty years ago. 

M U N N  & CO. ,  36 1 Broadway, New York 
Branch Office,  6 2 5  F St., Washington, D.  C. 

The admirable work con?ucted in the Well- ! 
Beer drawing apparatus, Handy & Phillips . . 931,297 come Research Laboratories is undoubtedly Bell ringer, E. Wilson . . . . . . . . . . . . . . . . . . .  931 , 108 

familiar to our readers. The laboratories were Bell striker, T. L. Wilson . . . . . . . . . . . . . . . . . 931, 172 
t bl'  h d t t t h '  1 ed t' . Bilge drainer, C. W. Moore . . . . . . . . . . . . .  931,633 es a IS e. 0 promo e ec nlea uca Ion ill BiscuIts, machine for making shredded general ; to further the study of tropical dis- wheat, W. E. Williams . . . . . . . . . . . . . . .  931,243 

orders, especially th� infective diseases of both �l�st �'i,':t ������r:i�eter, E. H. Schulz . . .  931 ,348 man and beast pecuhar to the Sudan ; 'to render Blasting device, J. Phillips . . . . . . . . . . . . . .  931,341 
assistance to the officers of health and to the Blowpipe, E. S. KiIhbal l .  . . . . . . . . . . . . . . . . . . . 9�1 ,623 

I · · f th " 1  d . .  h ' t Boat, W. N. Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  931,177 c mlCS 0 e CIVI an mlhtary ospltals ; 0 Boat and tent. convertible, J.  yag :hi . . . . . . .  931 . 529 
aid experimental investigations in poisoning Boller tube cleaner. J. Zilliox . . . . . . . . . . . . .  931,245 
cases by the detection and experimental deter- Boll weevil exterminator, J. W. Evans . . . . . . 931 , 401 

. . Bolt and nut lock, Egenas & Chapman . . . . . .  931 , 187 mination of toxic agents, particularly the ob- Book holder, E. S. Antisdale . . . . . . . . . . . . . .  931 . 111 
scure potent substances employed by the natives Book, lo,?se back, .C. Chivers . . . . . . . . . . . . . .  931,679 

. Boring bit, expanSible. L. W. Garner . . . . . .  931 . 593 of the Sudan ; to carry out such chemICal and Bottle, L. V. Phillips . . . . . . . . . . . . . . . . . . . .  931,216 
bacteriological tests in connection with water Bottle cap, A. M. Miller . . . . . . . . . . . . . . . .  931,450 

. ' Bottle filling and capping head G. Kirke-food stuO's, and health and samtary matters as gaard . . . . . . . . . . . . . .  , . . . . .  : . . . . . . . . . . .  931, 624 
may be found desirable ; to promote the study Buttle filling and capping machine, T. G. 
of disorders and pests which attack food and Bott�edA����n 

�'''c'hine', ' 'oi': "li�b��t� : : : : : : : :  textile produce and other economic plant life Bottle stopper, G .  Kirkegaard . . . . . . . . . . . . . 
in Sudan ; and to undertake the testing and Box, S. Bachmann . . . . . . . . . . . . . . . . . . . . . . .  . 
assaying of agricultural, mineral, and other sub- ���, strapS��L" A. "G�i�s'b�c'k : : : : : : : : :  : : : :  : 
stances of practical interest in the industrial Braid, cord making , and similar machines, 

931.649 
931 , 344 
931 , 62& 
931 , 373 
631 , 655 
931,294 

d I t f th S d Th t I carrier for, A. Petersen . . . . . . . . . . . . . .  931,083 eve opme� 0 e u an. e wo vo urnes Braiding machine�, etc. , carrier for, A .  
o f  reports prE'viously issued b y  the laboratories Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 ,084 

covel' the period from the foundation of these Brake shoe adjuster. O. S. McCurdy . . . . . . . .  931 ,212 

laboratories in 1903 to 1906. The third report ��r�: ����r�t m�Cb���nt
��

h
i,ii�p��� : : : : : :  ��g�� 

completes the record up to 1908. The work of Brine CO�ling appar,\tus, G. F. Dickson . . . .  ���:���. 
the laboratories has been so far extended that ����:::' F: f;: ��a;���y : : : : : : : : : : : : : : : : : : :  931 , 602 
the latest report contains some 480 pages or Brush, rotary tooth, C. L. Phillips . . . . . . . .  9?1 , �43 
d ta'led records of many interesting experi- Br,!sb, stud support, �. A. Behrend . . . . . . . .  931 ,376 e 1 BuIldIng block moldmg machllle , A. L. ments, and researches principally connected Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 . 644 

with tropical medicine. The volume is pro- Burglar alarm, G. J. DetIner . . . . . . . . . . . . . . 931, 395 

fusely Illustrated, and includes many valuable ���f�:� :��ei�� :"crtsty;V'lI"f� ·M�E��b.�� : :  ��a� 
colored plates. Simultaneously with the Third Cable hanger clamp, S. B. & G. B. Dusin-
Report, and as a Supplement to it, �s publls�ed Gage�r;.r:d s��p ·g��;,d: ·G·. · ii�i��s : : : : : : : : : :  ���:�� 
a Review of the Progress made m Tropical Calorimeter, C. J. Emerson . . . . . . . . . . . . . .  931 , 1 89 
Medicine during recent years, compiled by Dr. Can cap,ping machine, G. ,W. E. �ruoks . . . .  931 ,262 

Balfor and Dr. R. G. Archibald. I g:�s ��:r�h:fr
a
��i

::�. �ac�in����li'::���hi�g: 9.::1 , 561 

! sheet metal, Adriance & Calleson . . . . . . .  931 ,022 
DICTIONARY OF CHEMICAL AND METALLURGI- Cans to operating mechanisms, device for 

CAL MACHINERY ApPLIANCES AND MA- feeding, Krummel & Taliaferro . . . . . . . . 931,434 , , Candy, suga"ed nut. l\lcDouald & Hopson . .  931 , 137 
TERIAL MANUFACTURED OR SOLD RY Cap, miner's, I. M. McPherson . . . . . . . . . . . 931,463 
ADVERTISERS IN ELECTRO"CHEMICAL Caps . . device for applyipg protectors to ful-
. M I F' t' mmating, W. E. Miller . . . . . . . . . . . . . . . .  931 ,454 AND ETALLURGICAL NDUSTRY. Irs Capping machine, C. A. youngman . . . . . . . .  931 , 244 
Edition New York ' Electro-Chemi- Capping machine head. G. Kirkegaard . . . . .  931 . 626 

1 . d Metallu; ical Industry Car coupljng, G. E. Tomlinson . . . . . . . . . . . .  931,097 ca an g , Car coupling, E. F. Pendexter . . . . . . . . . . . .  931, 338 
1909. 12mo . ; pp. 182. Price, 50 Car draw bar and extension shank, M. A. 
cents. Car �:�:;';,�� G."W.: ·M�b.�;'·. : : : : : : : : : : : : : ·. : :  ��U�� 

LA MORPHOLOGIE DE L'INSECTE. Par Car framework, E. C. Anderson . . . . . . . ; . . . .  9: n .555 

Charles Janet. Limoges, France : g:�b���ie::ea��
g
D.

r��fb"it'h�· . .  �· . .  ���I���� : : :  ��U�� 
Imprimerie-Librairie Ducourtieux et Carton, G. Mortson . . . . . . . . . . . . . . . . . . . . . . . 931 ,074 

G t 1909 , Carton, egg, R. M. Odell . . . . . . . . . . . . . . . . . . 931 , 637 OU , . ' Cash register attachment, O. K. Sletto . . . .  931 ,349 
Casket lamp for hearses or funeral cars, ad-

FIN
,
TEL, .JR., Hardy, Neb. The main object in 

this case is to provide an improved means for 
enabling the draft eye to be detached or in­
serted, while at the s , time means are pro­
vided for holding the draft eye in close contact 
w ith the coupling pin to prevent rattling of the 
various parts. 

gers. This is a book which no business house INDEX dealing with a large number of companies or I OF 
justable. Roe & Antes . . . . . . . . . . . . . . . . . 931,490 

INVENTIONS g��i�jo!
le

:��I���. 
s������d� ' O': 'M���� : : : : : : : :  ��U3� 

Cement and making same, package of 
POLE-TIP.-J. W. DEAM, Geary, Okla. The 

invention relates to tips for wagon poles and 
the like, and more particulal'ly such as have 
resiliently controlled means for securely hold­
Ing a neck yoke in place on the pole. In 
operation, the latch cannot drop out through 
the slot of the casing, as the stop with its 
shoulders, which are transversely disposed with 
respect to the slot, is covered by the end of 
the pole. 

PNEUMATIC TIRE.-P. I. VIEL, 37 Rue de 
Rivoli, Paris, France. This invention relates 
to a tire characterized by the use of a lining 
formed of a metal cable of wire. This packing 
or lining is intended to er.tirely do away with 
ruptures resulting from excessive p ressure or 
excessive weight, or overheating and punc­
tures. This lining diminisheQ 10 no way the 
flexibility of the tire. 

B OL STER.-J. HEHII,ICHER, Defiance, Ohio. 
The aim in this instance is to provide a bolster 
for wagon bodies and the like, which is light 
in weight and inexpensive to manufacture, and 
which can be easily fashioned from standard ' 
structural iron or other metal pieces, such as 
I-beams and channels. 

their stocks and deSiring to know by whom 
their clients' interests are controlled, can 
aO'ord to be without. 
THE IMPLEMENT BLUE BOOK. St. Louis : 

Midland Publishing Company, 1909. 
8vo. ; 460 pp. 

This is a very useful book of reference for 
all users of or dealers in vehicles of all kinds, 
agricultural maChinery ' and implements. A 
remarkable feature is the simplicity with 
which one can find any name or subject head­
ing one wants, the book being described as 
"self-indexed, double-indexed, and cross-In­
dexed. "  It begins with a classification of 
manuf.acturers in the alphabetical order of the 
implements they make, following with vehicles 
in the 'same manner. 'l'hen comes a list of 
man ufacturers in alphabetical order, with lists 
of the specialties they make, and then a list 
of branch j obbing and transfer houses in 
geographical order, with the names ,{If manu­
facturers whose lines they handle. 
ENGINE LATHE WORK. By Fred H. Col­

vin. New York : Hill Publishing 
Company, 1909. 16mo. ; pp. 180. 
Price, $1. 

The writer is Assistant Editor of the 
American Machinist, and is the author of many Designs. well-known books OI\. mechanical subjects. The 

DESIGN FOR A CUT-GLASS DISII.-T .  B. present volume gives practical suggestions 
CLARK, Honesdale, Pa. 'l'his highly ornamental which will give the young machinist or ap­
dish is of a circular form and its height Is prentice the foundation principles of engine 
about one-half the diameter of the top and lathe work. The illustrations number 127, and 
open part. The pattern cuttings are of great are well executed. The author states that 
variety and exquisite design. while the suggestions have been written especl-

DESIGN FOR A TOBACCO-PIPE.�J. M .  ally for those with a limited experience, it Is 
'I'ATTTM , Athen R. 'rexaR.  The bowl In this oma- quite probahle that many of the ideas and 
ml'ntal design represents the bouy of a tree with I suggestions may be new to some of the older 

For which Letters Patent of the sticky. A. Thoma . . . . .  , . . . . . . . . . . . . . . . . 9m ,350 
Centrifugal apparatus, H. E. Warren . . . . . .  931 .707 

United States were Issued 
Centrifugal screen, W. R. Cunningham . . . .  931,280 
Characters on sheet material , machine for 

Impressing, C. B. Stilwell . . . . . . . . . . . .  931 ,158 
Chasing mill working in looped paths, G. �  for the Week Ending Eirich . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  931 . 585 

August 17,  1 909, 
Oheck receptacle. C. Boulard . . . . . . . . . . . . . . 931 ,260 
Chenile strip manufacturing mechanism, W. 

P. Zimmermann . . . . . . . . . . . . . . . . . . . . . .  931 .365 
Chilian mill , W. B. Easton . . . . . . . . . . . . . . . .  931 , 186 A iii D E A C  H B E  A R I  N G T H A T  D A T E  Chuck, drill, C. W. Manzel . . . . . . . . . . . . . . . .  931 .327 
Chuck release, .  lathe. W. L. White . . . . . . . . 931 ,167 [See note at end of list about copies of these patents.] gr::�' p. �ye�U���� .. .. .. : : : : : : : :  : : : : : : : : : : :  &�U�� Cigar machine, F. E. Kelsey . . . . . . . . . . . . . . .  931,314 

Adding machine, O. W. Gooch . . . . . . . . . . . .  931,410 Cigarette detachable and collapsihle tip. C. 
Addressing machine, W. F. Kellett .  . . . . . . .  931 , 619 A. Drucklieb . . . . . . . . . . . . . . . . . . . . . . . . .  931 . 582 
Advertising device, M. H. Singer . . . . . . . . . . 931 , 509 Circle divider. N. Perris . . . . . . . . . . . . . . . . . . .  931 ,080 
Advertising m:l::!hine, F. W. Remer . . . . . . . • 931 ,218 Circuit breaker; Browne & Howell . . . . . . . . .  931, 264 
Aerodart, C. R. Bannihr . . . . . . . . . . . . . . . . . . . 931 ,026 Clasp. See Ven clasp. 
Air brake, Turner & Farml�r . . . . . . . . . . . . . . . .  931,237 Clasp, Albertoni & Tropeano . . . . . . . . . . . . . . . 931,023 
Aii"' trake system, E. M. Swift . . . . . . . . . . . .  931 , 23� Clock, electric self-winding, Steiger & Be-
Air motor or locomotive, Pittman & Hal'ri- sancon . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  931 ,157 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 . 643 Clock register, nautical, T. Cunningham . . . .  931 . 278 
Air ship, R. Schmiechen . . . . . . . . . . . . . . . . . .  931 ,225 Clntch, J. Schneider . . . . . . . . . . . . . . . . . . . . . . 931 . 500 
Amusement device, F. W. Nall . . . . . . . . . . . . .  931 , 139 Clutch, M. H. Fischer. reissue . . . . . . . .  -. . . . . 13.009 
Annunciator board, J. Zickel . . . . . . . . . . . . . . .  931 , 548 Clutch, car cable. H .  S. Robinson . . . . . . . . . .  931 ,089 
Armatures for alternating current motors, I Clutch mechanism for printIng, stamping, 

winding of, B. C. Shipman . . . . . . . . . . . .  931 ,150 I and die presses and the like, friction. 
!��::,�zo'j;jle

V
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�
n
w'y·::::::93i.684: ���:�g I coaI

M
;cu����s:ro� . ' ii�dg�� : : : : : : : : : : : : : : : : :  

Automobile rear axle, F. C .  Miller . . . . . . . . . . 931 , 451 , Coat fastening means, W. S. Barker . . . . .  . 
931 .651 
931 , 300 
931,250 

Automobile wheE-I, J. A. Fleming . . . . . . . . . . .  931 ,403 : Coating articles, dipping process for, W. G. 
Awning, M. L. Bond . . . . . . . . . . . . . . . . . . . . . . .  931 .259 I Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 , 503 
Axle bearing device. car, J. W. Stephenson 931 ,658 Coating composition. receptacle, W. R. Long 931.324 Axle box lubricating device, car, H. C. I Cock, safety g-RS, O. R. Hasty . . . !t . . . . . . . . .  931 , 197 

Gamage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 . 053 Goin controlled mechanism. B. M. Davis . . . 931 . 574 
Bag bundling device, G. J. Nuessen . . . . . . . .  931 ,468 Cbke loader, Wright & Monroe . . . . . . . . . . . . .  931 ,110 
Baker's goods, milk, postal packages, news- f1olJect1on hox. E.  E . Adams . . . . . . . . . . . . . . .  931 ,549 

papers, I and the like, arrangement fo� Collipry and other inclines, safety appliance . 
recdving. W. Elchelkraut . •. . . . . . . . . . . .  931 , 285 for . . T. Morton . . . . . . . . . . . . . . . . . . . . . . . .  931.078 

Baking powder. W. A. Beatty . . . . . . . . . . . . 93 1 ,027 Combination rack. Haas & Giles . . . . . . . . . . . .  931-,059 Baking utensil , potato, J. F. Fairbanks . . . . .  931 ,587 Commutator. dynamo electric machine, 3'. E .  
Basin, toilet. W. Rieck . . . . . . . . . . . . . . . . . . . .  931 ,489 I Web'ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 , 105 
Batteries, preparing alkaline electrolytes for Commutator .. <lynamo electric machine. B. G. ' 

storage. D. P. Perry . . . . . . . . . . . . . . . . . . .  931 .082 Lamme . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931, 130 Battery elemeQts, preparing storage. D. P. Compas,res. attachment for. A. E. Washburn 931 .359 
Perry . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  , . . . . .  931,081 Compound, H . M. Sinclair . . . . . . . . . . . . . . . . . 9M,OM Bearing for upright shafts, step, W. H. Concret{'o construction, reinforc.ed, Foster & Larrabee . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . 931 .069 Schulz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 .049 Beater, M. A. Valy . . . . . . . . . . . . . . . . . . . . . . .  931 , 100 CODcrete construction re-inforcing bar, P. T. Bed bottom. W. Shannon . . . . . . . . . . . . . . . . .  931 , 149 Large . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  931 . 320 Be-d or douche pan, WiIliam� & fkott . . . . . . . 9R l , 5:m Concrf'te mixing mac-hillf' . Scott & Dilgard . . 931. M7 Bedstead lock or jOint, M. D. L. Martin . . 931 ,447 Concrete mold, n. E. Tingley . . . . . . . . . . . . .  lJ31 . 351 



Concrete pu!';t. E. V. Down . . . . . . . . . . . . . . . . .  !l31 , 39G 
Cunl't'etc post. H. H. Johuuntu&::: . . . . .  

: . . . . . .  � 101 .Gl(j 

COllclete ,'elnfol'clng \)al', J. M. !)udleJ . . . . .  
,
' 9.Jl,185 

Connection for co-operating members, fi£>Xl-
ble. J. E. Webster . . . . . . . . . . . . . . . . . . . . 931.165 

Container, safety. "', Asbury . . . .  !l:H ,:�jO 
Control switch and system, H. D. James. 

031,126, 931,205 
Conveyer. cross, C. L. Gardner . . . . . . . . . • . .  931,054 
Cooker, steam, �'. C. RobertS . . . . . . . . • .  · ·  . •  n31,OBB 
Cookers. tood tray for steam, M. A. War-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9�1.533 
Cooklnl$ utensil, I.  E. & R. Q. Lincoln . . . . . .  931.209 
C<Jrn cabinet. seed storage, S. Babcock . . . .  931 . 669 
Cotton folder, F. Pbelps . . . . . . . . . . . . . . . . . . .  931 . 47·\ 
Coupling, J. G. Zimmerman . . . . . . . . . . . . . . · 931,173 
croq*�t 

B�r��l�ic�O���� . ::��. ���. :�.����
t���: 031.568 

Cross tie and rail clamp, metalllc, H. S. Kil-
bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931.6.22 

Crossover. removable. C. B. Ryan . . . . . . . . . .  931 ,4n 
Cultivating attacbment. C. S. Norcross . . . . .  931 .333 
Cultivator swivel wheel attachment., S. Seit-

ner Jr. . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  931 .504 
Culvert' flexible joint. J. Doyle . . . . . . . . .  : . . . 931.581 
Curl"f'!1t motor. variable speed altel'natmg, 

R. D. Mersbon . . . . . . . . . . . . . . . . . . . . . . .  931 .1 36 

Current rectifying apparatus. R. P. JackRon. 931.124 
Currents having limited strength. procpss 

and apparatus for producing, ?\f. M. Os-
3 nos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931. 3r. 

'Cutter thimble fot' grape- find other picking, 
A. M. Sonthwni·tb . . . . . . . . . . . . . . . . . . . . 9:l1 .51 1 

Cuttinl' off m achinf' . L. n. Da I'is . . . . . . . . . .  931 .04:l 
C,yel£' change speed and hack J)e<ll11ing brake 

mechanism, C. '1'. B. Sangster . . . . . . . . .  931 ,6-I'l!? 
Damper regulator, G. Ste�le . . . . . . . . . . . . . · ·  9?) ,002�� 
Deodorizer. C. E. Blood . . . . . . . . . . . . . . . . .  '.' u.n . " 
Deptb gage, L. B. Benton . . . . . . . . . . . . . . . . .  !l31.253 
Dprrick platfol'm and turntable, J .  W. Page 9.11 ,703 

Desk, R. T. Jackson, Jr . . . . . . . . . . . . . . . . . .  9;11.311 
Dish butter F Schille . . . . . . . . . . . . . . . . . . . .  931.497 
Dock, dry. L. �1. Cox . . . . . . . . . . . . . . . . . . . . .  · 931 ,182 
Door a ttacbmellt, screen. A. R. Gordon . . . .  981 ,411 
Door closure • .T. Newsnm . . . . . . . . . . . .  j , · • •  • •  931,701 
Door, double action double, W. P. Arm-

strong . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  931,247 
Door. grain. G. s. S�y . . . . . . . . . . . . . . . . . . . .  93 1.467 
Door banger, flush. U. E'risfad . • . . • • • . .  , . . •  931,052 
Door lock, W. S. Clawson . . . . . . . . . . . . . . . . . .  mn ,5G7 
Door, stol'm, Ii'. A. Schnremnu . .  , • • • . • . . . • .  931,502 
Douche pan protectOl', E. Reynoltls . .  , • • . . . . •  031,219 

£�::� ;��:i1:�g�'I'1t�s�·.T.C���C��ll���;l : : : : : : : :  ���:�� 
Drawbridge gate, autolllatic. A. Liebtfnss , .  931.439 
Dress sbleld. Eo �. Gillard . . . . . . . . . . . . . . . .  931.591 
Drier 'V E. Koop . " . .  , ' , . . . . . . . . .  931,695 
Drilu'ng machine. stay bolt. J, BockIng . . . .  931,119 
Drop light bracket, adjnstahle, r. L. Teuney 931,162 
Drying and beating apparatus. L. Turk . . . . 931,098 
Dye and maklng same, Ilntlll'acene, ��. Kacer 931,618 
Dye and making samr. sulpbur, L. Haas . . . .  931.598 
Dye, azo, L. Hesse. et al . . . . . . . . . .  931.423, 9?1.424 
Dynamometer, �"'. ::,\, Connet . ,  . . . . . . . • • . . . . .  9.31 ,274 

Edge protectillg damp, G. Stiehle .. . . . . . .. . .  931,233 
Electric ground clamp. F. Stevens . . . . . , . . .  931.706 
Electric machine connection board, J. G. 

Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931.573 
Electric machine, dynamo. J. D. Forrer . . . . 931 ,110 
Electric machine, dynamo. n. A. Behrend , .  931,375 
Electric machine, tlynamo, E. MaUman . . . .  931,448 
ElectrIc machine dyuamo. Bnlcome & Freipr 931 ,556 
Electric maChine', dynamo, Fl. E. H!rt . . . . 931 ,606 

Electric macbine. dynamo. W. S. Kelley . . . . 931 .020 
Electric machines, winding for dynamo, H. 

C. Specbt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931.150 
Electric motor. H. C. Grant . . . . . . . . • . . . . . .  931.416 

��:���:� �t!n�al;�.1tc:: !.ll�d�� ·jo;\��: 'j� : : : :  m:�� 
Electrical appliance, J. S. Stewart . . . . . . . .  , 931,518 
Electrical distribution system, B. Franken-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��un 
�::���:;:l�: �rc ����.

et�� M: Litti� . . . . . . . . . . 931,133 
Electroue, are lamp. S. P. Wllbl1l' . .  : . . . . . . .  93J,16� 
Elpctl'omagnet coil construct10n, A. A. Low. 931,44;) 

Electromagnet coil constrHction, ",Volll & 
Hertzberg . . . . . . . . . . . . . . . . . . .  931.540 to 931.542 

Elevator. See Pneumatic el€'vntor. 
Elevator. W. E. C<Jurtney . . . . . . . . . . . . . . . . .  931.570 
Eleva tor cnr and well door operating mech-

anism. H. Rowntree . . . . . . . . . . . . . . .  " . .  931,224 
Elevutor gate antomatic latcb, automatic, 

Gilson & Beattie . . . . . . . . . . .  : . . . .  ' . . . . .  931,693 
Elev�tor mecbanism. safpt:r, 11. O. Barnes , .  931,]75 
Elevutor safety device, E. E, ,:\lon1ton ' : . ,  . .  D31,211 
Emulsion and producing tbe �ame, .J. Stock-

bausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,520 
Engine electrical interrupter, explosive, G .  

Honold . . . . .  c . . . . . . . . . . . . . . . . . . . . . . . . .  931.066 
Engine electromagnetic igniter, explo�ion, 

G. Honold . . . . . . . . . . . . . : . . . . . . . . . . . . . .  931.066 
Eraser bold':r. C. Frederick . . . . . . . . . . . . . . .  931.405 
Ether. santalol. J. Callsen. reissue. . . . . . . .  ] 3,008 
Exercising apparatus, P. S. Medart. . . . . . . 931 .699 
Exprcising device, A. Day. , . . .  , . . . . . . . . . . . . 931,394 
Explosive engine. W. F. Beaton . . . . . . . . . . .  931.176 
Fabric. E. H. Outerbridge . . . . . . . . . . . . . . . . .  931.469 
Fanning mill, L. O. Hage . . . . . . . . . . .. . .  c . .  · .  931..06Q 
Fastening devict', Layman & BouthIllIer . . .  931,131 

Fasteninl': self·locking. G. Adams . . . . . . . . .  931.665 
Faucet. R. Ben . . . . . . . . . . . . . . . . . . . . . . . . . . . 9�1.252 
Faucet. J. P. Urbanek . . . . . . . . . . . . . . . . . . . .  93\.528 
Feed regulator. nan & Holmes . . . .  931.195. !lOll .1UG 
Feed water heater. W. S. Fel'gllson . . . . . . . 9:11.040 
Feeding barnessed draft animals. W. n. & 

J. H. Granbery . . . . . . . . . . . . . . . . . . . . . . .  931 . n96 
Fence clamp, woven wire. W. N. Squire:" . .  0:31.516 
Fence construction. W. M. Rankin . . . . . . . . .  931.486 
Fence post. R. Toennes . . . . . . . . . . . . . . . . . . .  9:n .2:l6 
Fpnc€" post. F. E. Saunders , . . . . . . . . .  , . .  , . .  9;31 ,495 
Fences. wire pntanglplliPTlts. ptc.. standard 

or 9.IPPOl't for wire, L. Andt'rsPll . . . . . .  9:l1.554 
Filter. E. Burt . . .  . . . . . . . . . . . . . .  9�1 .267 
FiltPl', Pendergast & Hinslt>Y' . . . . . . . . ... . . . .  n:·n ,472 
Filtt>ring be-d. P . ... �. Bn8�lIldn . . . . . . .  , . . .  , . . .  n:u .O:{2 
Fire ahirm. Rl1tOIDlJtic-. p, BOllin!. . . . . . .  !l:n .:{77 
Fi l'(, alarm ke.rs, (]pvice fnt' holdillg, A. &. A. 

I!{ke . . . . . . . . . . .  n:'n .'2� 
J."'ire ('srape. E . •  T. Cookt' . . .  , . . . . . . . . . . . .  , H:U .040 
Fire eoc:ape, G. W .... Bronk� . . . . . . . . . . • . . . . .  n:: 1  .031 
Fire eSC'np€'. travp1ing. L. Otter. . . . . . .  �l:H ,702 
11"I1'e t"S:tinjZ'uisber null othl\l' al i' llrp:-:�llre l i -

q\�l ejecting ,·p�s(>I . H, T. B l a k e  . . . . . .  ft't1 .255 
Pirp pxUnguisber. automatic stationary, W. 

U31. 190 !l31.�28 
!1:I1 . 1 46 
9:11 .277 
9:n .198 
s:n .432 

Esty . . . . .  . . .  . . . . . . . . . . . . .  . 
Fire"-\D . W. L. 1Iarhle . . . . . . . . . . . . . . . . . . . . 
Fin-arm. revoh'ing. 0, "'. RinjZ'qvist . . . . .  . 
Fishing rod, E. H. Crane . .  , . . . . . . . , . . . . . .  . .  
Flatiron. G .  H .  Hpllldselman . . . . . . . . . . . . .  ' 
Floor scraper, F. �T _ I{lng . . .  , . . . . . . . . . . . . .  , 
Floor scraper, F. F. Rasp. reissue . . .  - , , , , ', ' 
Flue collar and pipe 'support('r, adjnstablt'. 

A. L. McElvain . . . . . . . . . . . . . . . . . . . . . .  . 
Flushing apparatus. C. A, 'Vult . . . . . . . . . . .  . 

13,011 

931.213 
931.546 
931 .230 

13.013 
Folding macbine, R. C. Seymour . . . • . . . . . .  
F<J.ding table. J. A. Keel>, reissue . . . . . . . .  : .  
Fork and spade fulcrum nttnchme-nt, S.  L. 

Conde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � .  931.387 
Friction block or sboe. C. C. W. Simpson . .  931 ,093 
Furnace. J. Caygill . . . . . . . . . . . . . . . . . . . . . . . 931.565 
�'urnace. W. C. Wilbur . . . . . . . . . . . . . . . . . . . .  931 ,663 
Furnace feeder. L. P. Bolander . . . . . . . . . . . .  931.258 
Furn""es, tiring. G. L. Prentiss . . . . . . . . . . .  931 .645 
Fornan>s. Oame Indicator fOl'. F. Gelstharp. 931 ,594 
FUf"litlI'e. ·  convet:'tible. F, H. Henning . . . . . . 9:31.304-
Fu joining. R. Tbeuerkaut . . . . . . . . . . . . . 931,235 
F InclQse<1. F. P. Poole . . . . . . 931.476 to 931.478 
Game taole. J.' L. Patton . . . . . . . . . . . . . . . . . . 931.470 
Garbage and like can. H. C. Bucbmaier . . . . 931.266 
Garment, W. S. Barker . . . . . . . . . . . . . . . . . . . 931,248 
Garment sleeve. J. G. Hocbtubl. . . . . • . . . . . .  931.711 
Gas burner, W. G. FrazPlu· . . . . . . . .. . . . . . . . . . 931,051 
Gas burner. H. RuDPel . . . . . . . . . . . . . . . . . . . . .  931 .654 
Gas engine. A .  S. Krotz . . . . . . . . . . . . . . . . . . . .  931.319 
Gas engine. C. T. Wade . . . . . . . . . . . . . . .  931 . 531 
Gas "enerator. N. Goodyear. . . . . . . . . . . .  931.293 
Gas igniting device, electric. H. Jameson . .  931 . 427 
Gas producer. F. Muller . . . . . . . . . . . . . . . . . . . .  931.460 
Gas puritying apparatus. F. Sepulcbre . . . . . 931.229 
Gaseous fumes or smoke, treating corrosive, 

C. B. Sprague . . . . . . . . . . . . . . . . . . . . . . . .  931 .n1 5 
Gear. chan!,:e soeed. P. Evans . . . . . .  931,288, 931.289 
Grate. J. W. Webb . . . . . . . . . . . . . . . . . . . . . . . .  931.534 
Grate. electrically beated, Hermansen & Ty-

I/:erson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 .605 
Grease cuP. A. F. Taylor . . . • . • • • • • . •  " . . . .  931.659 
Grinder head. Puffer & Hayes . • . • . .• . . . . . . . .  931.483 
Grinding mill. G. S. Emerick . . . . . . . . . • . . . .  931 .045 
Grinding mill. W. R. Cunnlngbam . . . . . . . . . 931.279 
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A NEW SPEED INDICATOR FOR MARINE \ 
PROPELLERS. 

( Continued from page .1:j/i. )  
function enters largely. Each marine 

plant has its most efficient cruising speed, 

and in the case of cargo-bearing mer­

chant marine vessels, every pound of coal 

saved means increased earnings, also in­

E ngine a n d  Foot Lathes creased cruising area to warships. When 
MAC H I N E  S H O P  O U T FITS. TOOLS A N D  
S U PPLI ES. BEST M A T E R I A LS. BEST 
W O R K M A N S H IP. CATALOG U E  F R E E  

SEBASTIAN LATHE CO .. t 20 Culvert 5 1 . ,  Cincinnati. O. 

this economical speed had been deter­

mined, with a tachometer system con­

sisting of a plurality of indicators dis­

tributed about the vessel to guide, the 

engines can be kept at this rate of speed 

accurately and with but slight effort. The 

I 
Your PATENTS t · . 

h ' b' th b ' d ncorporate and BUSINESS cap al�, III 
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IS ca ,·n or on e n ge, 
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How to Construct 
An I ndependent I nterrupter In SCIENTIFIC AMERH'.AN SL"PPLEMENT. ·1 6 t l}. 
A. �'rederick Collins describes fully and clearly with 
the help of $Cood drawingg how an independent m ultiple 
interrupter may be constructed for a. la.rl'{e induction 
coil. 

This artiCle should be read in connectiun with 
).ir. Collins' article in �CI�:\,TIFIC AMERICAN SUPPLE· 
l\J ENT, 1 60�. h Htnv to Construct a 1 00.1U1Ic 
Wireless Telell'raph Outfit." 

Eacb Suppiement costs 10 cent s ;  20 cents :ror the 
two. Order from your newsdealer or from 

MUNN &. CO., 361 Broadway, New York 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Baa Thelile Great AdvBnta&ea, 
The .peed can bl' Instantly changed from 0 to 1 6no without 
topping or shiftlcg bl'its. Power Ilpphec. (;80 be ,:'"arlu:l.ted 
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a
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s:I.\"ing In drill breakage. IT Send lor Drill CftUtlogue. 
W. F. &. .lNO. BARNES CO., Est:,blished 1872. 

1111111 Ruby Street, Rockford. Ill. 

BARKER MOTORS 
Reliable.-l U to 10 H. P-Economlcal 

Their perfect operation and reli­
ability are due to common senae 
mecba.nicai ldea.e and good construe· 
���e :: �s� lrit:JJaf:i�1i�h�re�:;r 
attention to details. 

C. L. BARKER, NORWALK, CONN. 
Pipe Cutting and Threading Machine 

l"or Elt.her lIund or Power 
This machine I� the reguhlt hsnd macblDIS 5upoli",d 
whh a poW!!t \.IllS!!, pinion� cQuDtershaft, He.,' :'In,i 
C3.n be worked :IS an oniioarv pOWer 
machine or 1:1kl!D from iLS bas� for 
nse as 11 hand machine. Pipe � in, 
to 15 in. diam�ter h3ndled easil v ir. 
small room. Ill u!tr:1t.l:!d cata.logue­
price list. free on 3pplk:lt!on. 
THE CURTIS & CURTIS CO.  

S Gsrdl:!n St.., BriJgeport, Conn. 

Two Good Books for Steel Workers 
Hardening, Temper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 67.( x9\i inche.. 288 PQ,ea. 201 illuatTQ-

tiona. Price $2.50 poatpQid 

T
H I S  is " practical work. treating clearly and 

concisely modern processes for the heating, 
annealing, forglllg. welding. hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal.workin� mechaniCS 
in general. Special directions are gIven for the 
�uccessful hardening and tempering of 1St eel tools of 
all descriptions, including Inilling cutters. taps. 
thread dies, reamers, hollow mil ls, punches and 
dies and variol1s metal.workin� tools, shear blades, 
saws, fine cutlery and other Implements of steel, 
both large and small. The uses to which the lead­
in!!, brands of steel may be adapted are discussed. 
and their treatment for worki ng under different 
condi.tions explained ; also sp�ciar methods for the 
hardening and tempering of special brands. A 
chapter on case· hardening is also included. 

The American Steel 
Worker 

By E. R. MARKHAM 
Size SM x 8  inche.. 367 pa,".. 163 iIlustra. 

tion.. Price $2.50 po.tpaid 

T
HIS is a standard work on selecting, annealing, 

, hardening and temperin g all grades of steel. 
by an acknowledged authority. The author 
has had twen ty-five years' practical -experi .. 

ence in steel·working, durill� which time he has 
collected much of the mater; d for this book. Care­
ful instructions are given fOf every detail of every 
tool. Among the subjects treated are. the selection 
of steel to meet various requirements � how to tell 
steel when you see it ; reasons for different steels ; 
pow to treat steel in the making of small tools. taps. 
reamers. drills. lnilling cutters ; hard ening and tem· 
peri-ng dies ; pack-hardening ; case-hardening-; an· 
nealin g :  heating apparatus ; mixtures and baths. 
the best kind. ana why ; and in fact everything that 
a steel·worker would want to know is contained in 
this book. 

OUR SPECIAL OFFER : r�::.rici�Of$��� 
each, but when the two volumes are ordered from 
us at one time. we send them prepaid to any address 
in the world on receipt of $4.00. 

MUNN & COMPANY, Publiahen 
361 Broadway, New York 

is being maintained. 

The accuracy of 

greaWy facilitated by 

d ead reckoning is 

an exact knowledge 

of what engine speeds have obtained duro 

ing stated and frequent intervals of time, 

instead of having to take the total num­

ber of revolutions over a protracted 

period and guess roughly at the distance 

traveled; because the distance traveled 

per minute by the ship at say 10.0 R. P. M. 

is not increased in proportion when 125 

R. P. M. obtains. Therefore, during long 

periods the rate of speed of the shaft 

may vary considerably with no tachome­

ter to guide the man at the throttle. 

Efforts along this line have been made 

for a number of years, but have been 

productive of no dependable and accurate 

device prior to the invention of the sys­

tem which i s  the subject of this article. 

Centrifugal devices are not susceptible 

to mechanical transmission to various reo 

mote parts of the vessel, and lack ex· 

treme accuracy over protracted periods 

of operation. Pneumatic devices, oper­

ated by air-pumps actuated by the pro­

peller shaft, are less accurate. Electri· 

cal tachometers have failed in accuracy 

heretofore because of the error intro­

duced, and varying from day to day, by 

rubbing or abutting contacts becoming 

foul, thereby introducing a resistance in 

the circuit with corresponding inaccu· 

racy of reading of a voltmeter operated 

by the dynamo. calibrated in R. P. M. of 

the propeller shaft. Owing to the for­

mer use of direct-current instruments. 

commutators and brushes were necessary 

on the magneto. The spring tension of 

these brushes varied, the commutator be· 

came oxidized and covered by oil from 

the bearings, and considerable error 

crept in. As a warship going ten knots 

per hour with engines turning over 72 

R. P. M. is not traveling ten knots at 71 

or 70 R. P. M., it is seen that a tachome­

ter, to be of value, must be accurate to 

a fJ;action of a revolution, and maintain 

its calfbration. 

All reciprocating engines, owing to the 

use of connecting rods between the 

crank and the piston, impart rotation to 

their shafts of constantly varying angu­

lar velocity. The fewer the number of 

cylinders or the slower the speed of rota· 

tion. the greater this variation. These I 
variations are smoothed out more or less 

by the flywheel on the stationary engine. 

but a marine engine has no flywheel ex· 

cept a propeller, the weight of which is 

not sufficient to possess flywheel action 

to any extent. Therefore, any tachome· 

ter actuated by the propeller shaft by 

gearing or otherwise, has imparted to 

it an unsteady rate of speed. If the 

tachometer is geared up to the shaft so 

that it will rotate faster than the shaft, 

any momentary irregularity in the revo· 

lution of the main shaft is multiplied in 

the tachometer proportionally to the ratio 

of gearing between the main shaft and 

the tachometer. Therefore, whatever in­

d icating device is used in connection with 

the tachometer will pulsate, and the 

reading of the pointer on the scale of 

the instrument will be largely a matter 

of guesswork between two values of low 

and high. Hence it is evid ent that some 

sort of compensating device must be used 

to take up these momentary fluctuations 

of the propeller shaft, and impart to the 

generator of the tachometer a steady av--

(Continue<! on page 168.) 
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A pure Havana 
filled cigar 
for 2 cents 

(Prepaid anywhere) 

Yes-Pure Havana 
Grown on the Isle of Cuba­
Imported from Cuba-
Put into this cigar by us­
Guaranteed pure Havana 

by us 
Is there any way to 
make it stronger ? 

Mr. Smoker-You don't have to be 
told that there is such a thing grown 
as real Havana tobacco. 

You know there i •. 
You have tasted it. . You know 

that no other tobacco ever gave you 
that delightful, rich, tasty smoke 
that Havana tobacco doe.. 

But the cost I 
The point you want to know­

have to be shown-is this : 

Is it possible to sell a 
genuine, pure Havana 
filled cIgar of " de­
cent" size for 2 cents ? 

It certainly is-and here it is : 

S . t GI r· Box 50$1 00 an a 0 las Prepaid e_ 
CI.Exact size and shape shown. A clean. 

thoroughly cured York State wrapper with 
genuine Havana filler. A quickly rolled 
cigar-not expensively finished-but 
substan�lIy made. Will please 99 out 
of 100 experienced, exacting smokers. 

(f"SANT A GLORIAS can be had of dealers 
everywhere. If you have the slightest diffi­
culty in locating them, just send a dollar bill 
with your name and address to the makers. 

R. & W. JENKINSON CO. 
Whose word in the tobacco 4qth Year-work! is as aood a. a bond 600 Employees 

'1 1 62 Liberty Ave., Pittsburg, Pa. 

Save Money by Machinery I 
You can do this ea'lily with t.e right 

machine in all furniture factories. 
DODDS' 

TILTING CIRCilLAR SAW 

:dil�ns�Ore!5 ��7:��r��:
e
l!JI th:tI\ti:.� 

Removablt> throat 10 &able. 12-incb rip or 
C1'OlI&-Cut saw with each machine. Write for 
free. illuBtrated ca.tslogue and price list. 

ALEXANDER DODDS, Grand Rapid .. Mich •• U. S. A. 

A Home=liade l OO=Mile 
Wireless Telegraph Set 

Read SCIENTIFIC AMERICAN t'L"PPLEMENT 1611S for a 
thorough, cJear pescri ptton, by A. �'reder1ck ('olhns, of 
the constructioh of a lOO·ml1e wireless telegraph o u tfit 
Numerous. adequate diagrams accompany the text. 
price 10 cents by mail. Order fr .... m your newsdealer or 
from 

M1JNS & CO., 361 Br(lRdwRY, New Y ork 

Bere 1s a. magazine whlCb sbould be 
In every home-which wJll vitally in­
terest every member of the fa.mlly. 
Each o.nfi every number contains 
a wonderful fund of electrical 
know1edge�U1n _ pla1n English." It. 

articles are written-free from technica.l terms-so 
plainly that a.ll can understand-so entertainingly 
ttat man, womari and chlld are.beld under a, spell 
ot Interest. It treats every principle and pOBsi .. 
billty of electricity III Indu8trlal a.nd home life" 
Sach subjects &fe covered &8: 

Wire' ••• T .... r.ptl AutomatIc. Te'.phon. 
EI.etr'cCo", Mlltlna Electrlo PI.nt Oro"'ln. 
EI.otrlo Air Makino Eleotrlc. Chloken Hatohln. 

and thousands of wonderful new appllca.tlons ot: 
electriCity 1:0. 8.S many ways all over the world. 

Special Free Offer 
We know that you will be more tban pleased 

w!th thIS brlgbt..snappy magazine and just to 
prove it to you we make this offer. Simply fill in 
1 h e  coupon below and ser.lj us tbe price of a 
vear's 8ub�crlptloo. *1 (CAnadian. *1 3!')j }�orei�n, 
�\�lhs '::ea:dl�n���enl�g� tt�bfi�:l�t\��� i���:
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absolutely free of cost. 'R�ad th"m and if at t b e  
end of thd.t time you are dissat.iB6ed tell Ufl 80 
and we will return your subscrlption money in 
full. This is a. 1tmlted�tim02 o:lfer'- 80 write to­
day and �et three issues free and your money 
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Hame fastener, W. L. Roper . . . . . . . . . . . . 931,652 Home Ma' de Hammer, ·Ouid . pressure, L .  E .  Howard . . . . 931 .609 

• .  Handle loop, W. S. Maxwel l .  . . . . . . . . . . .  931 ,698 
Harvesting machine,  grain, J. B. Deeds . . 931,575 Experl"mental' Apparatus Hay hook, Pennington & Chilton . . . . . . . . 931 ,339 
Hay loader, S.  M. Wlxcel . . . . . . . . . . . . . .  931 , 109 
Head rest, W. P. Clugsten . . . . . . . . . . . . . . 931,181 

PENCERIAN 
STEEL PEl 

f��u;,.J°���f�1 de��!l. at 
_mpia card of 12 aifIerent pat· 
.,.. Bent for 6 cents postage. 

SPENCERI •• PEN CD • • 348 a ..... a, .EW 'I .. 

Heater. See Feed wat(>r heater. 
Heater, C. H. Henzel . . . . . .  ' .  " . . . . . . . . . . .  931 ,422 
.Heatlng apparatus, hot water. O. Oster . . . .  931 ,337 
Heating device, .orchard. F. E. Barney . . . .  931 ,557 
Heating system , J. Collis . . . . . . . . . . . . . . . .  931 ,037 
S6S' IIl6 . . . . . . . . . ' Plol) 'R '3: 'J11' 'malsAs lIunuaH 
Heel for boots aDd shoes , composite, E. C. 

Leahy . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  931,438 
Heel protector for rubber shoes and the 

like, metal , F.  W. Bo)'er . . .  ; . . . . . . . .  931,261 
Hinge, W. S.  Maxwell . . . . . . . . . . . .  ' . . . . . .  931 , 697 ::nge an

i
d bracket, combined, L. Bertrand. 931 ,028 

nge, p ntle, F. Meyer . . . . . . . . . . . . . . . . . . . 931 630 
Hitching devic�, E. L. Harmer· . . . • . • • • . . •  931 :419 :orn, 

h 
ampllfymg, W. Tatelbaum • . • • • . . •  931 ,161 

orses oe; C. T. Humes . . . . . . . . . . . . . . . . .. . 931.067 
Hose, Oexible metallic, W. Schulz . • . . . . • . •  931 ,091 
Hot air wall pipe , J. W. Zuch . . . . . . . . . . . .  931 ,174 

GEER MOTORCYCLES Hub, wheel, G. H. Dn Bois . . . . . . . . . . . . . . 931 ,283 Hydraulic power apparatus, A. O. Ferguson 931.4()2 . �n��ba
t
tor, Jer�ins & Davis! . . . . . . . . . . . . . . 931 , 142 O.K. P. 2.('yll nder Green Egg, ,!2;;.00 

teD. P. Ulneblrd • • • • • •  • . • .  . • •  200.00 2� .. K. P. Gear, M odel 4. 150.00 Used Motorcycles . • • • • • • •  40.00 We have the lat'gest line of new 
and used Motorcycles in the country 
at the lowest priceB. E\'ery ma-

__ iiiiillil1�iljJj ���;.gu����
d
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��un� 

S
f:; Air Shipe. Motors for raUway TeloclpedeB. Send for Catalog. 

HARRY R. &EER CO • • 851 M<Lotan A.Ye., ST. LOUIS, MO. 

IMMED 
I.Z . a c,. ...... . .. "" •. P. = DELIVERY. 

PriH-I8I .... .,... Wrj� for color catalog today-with 
beautifol color print of yacht; Orayling--fastestmotor boatot U. lencth and beam in the World-most comple'le marine 
c alaloe ever published. Gray Molar Co. n LtibSl . 1ldroiI.  Mich. 

n ca .or, .' . Quick . . . . . . . . . . . . . . . . . . 931 .484 InductIon mDtDr, R. E. Hellmund . . . . . . • • . •  931 ,302 Ink supplying apparatus. M. M. Buckler . . . .  931 .560 InsulatDr for electric wires, A. V. Slier . . . .  931 .507 Insulator, sectiDn . H. B. Clarke . . . . . . . . . 931 .385 Internal combustion engine. E. A. RundlDf . 931 .346 Internal combustion enl<lne. G. L. Crook . .  931 . 389 
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table. W. T. Potter . . . . . . . . . . . . . .  931 ,217 . . T. Barr,  Sr. . . .. . ' . . . . . . . . . . . . . . . .  931 . 672 �amng IJf

l
ch{Ve ,  

A 
W. Lewis (reissue) . . . . .  13 .01 2 ;( ng m . . dams . . . . . . . . . . . . . . . . . . . . 931 .021 . ewel settlnl<. H. Hess . . . . . . . .  ' . . . . • • . . • .  931 306 Journ a l  box lid. O. A. Lindstrom . . . . . . . . .  931 :442 Kn<'adlng machinery, W. H. Rlppln . . . . . .  931 . 087 Knives. making table, C. E. Peck . . . • • . . .  931 . 471 Knuckle opener, F .  H. Wendt ' . . . . . .  ' . . . . . .  931 , 708 Knuckle opener, car conpler. F. H. Wendt . 931 ,709 Ladder. step ladder. and scal'fold, cDmbined 

L 
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slon. P. Bucco . . . . . . . . . . . . . . . . . .  931.26.� amp, . ' SchepmDes . . . . . . . . . . . . . . . . . . . . 931 .496 Lamp. arc. S .  P. Wilbur . . . . . . . . . . . • . . . .  931 . 1 68 Lamp hurner. Paul & McGinnis . . . . . . . . . . . .  931 . 642 i Lamp chimney, W. S. Wllev . . . . . . . . . . . .  931 ,538 1 .Lamp Iightlnl< and extinguishing system 

gas, A. GrDssmann . .  " . . . . . . . . . . . . .  : 931 .41 2 i,an:eri1 burner. A, F. Prahm . . . . . . . . . . . .  931 . 342 GARDNER ��'irE i:�ting ' m;ch���tI�P���d: ' ·Ff. ' 'F: ' L';';��� : :  ��� :m ' 
RlIDI as lIIlooth as electric motor. Latch , gate. T. R. Varnell . . . . . . . . . . . . . .  931 .1 6.3 

4, A.doal Hor8e·�ower guaranteed. Greater 
power, }PBS vibration, consumes less fuel , more compactly built, practically indestructible. Worth more than other 4 H. P. engines cast­
ing twice as much. [de� power for driving 
bthea. dynamos. fans, water pompa ... air com .. 
pressors, ete. Cheapest pdwer [or small shops and f;letories. Every enlrine gu:lTanteed. 
Prompt sbipme[lt. Dealelll wanted. Get cata­log Dnd price list today. 

GARDNER MOTOR CO .. 5U7 D.l .... A. ... . SI. Louis, Mo. 

Curtiss Motorcycles 
WORLD'S RECORD MOTORCYCLES 

Leech. vncuum , J. E. Walter . . . . . • . . . . . . . .  931 . 1 02 . Lens. bifocal, E. A. Covelle . . . . . . . • . . • • . .  931 ,571 'I' Light protector, W. H. Geddes . . . . . . . . . .  931 ,407 Lightning arrester, W. E. Butler . . . . . . . . . .  931 ,033 Lightning arrester. W. Gil'ford . . . . . . . . . . .  931 ,408 ' Limekiln.  R. Buder . . . . . . . . . . . . . . . . . . . . . 931 ,180 
Liquid fuel supplying apparatus, F. Rade. i 

macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 .647 : 
Llthar.ge, making, J. E. Sullivan . . . . . • . . . .  931 ,522 
Load binder. R.  L. Boyd . . . . . . . . . . . . . . . . .  931 ,710 
LDCk, J. Blaszczyk . . . . . . . . . . . . . . . . . . . . . . 931 ,256 
LDCk, L. J. Harris . . . . . . , . . . . . . . . . . . . . . .  931 ,603 
LocomDtive ash pan, J. S.  DDwnlng . . . . . . . .  931,580 
Logging apparatus, J. H. & M. H. Dick. 

insDn . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  931 ,576 
LoDm, halrclDth, G. S. Cox . . . . . . . . 931 .276, 931,683 Magnesium, electrolytic production of, Sew- i 

ard & Von Kugelgen . . . . . . . . . . . . . . . . .  931 ,092 
Mail and newspaper box, J. M. Lentz . . . .  931 ,696 
Mall hag catching and delivering apparatus, 

H. R. Ladd . • . . . . . . . . . . . . . . . . . . . . . . . .  931 ,436 Mall �ag delivering and receiving apparatus, , " .  L .  ThDmpsDn . . . . . . . . . . . . . . . . . . . .  931 ,524 ', 
Mall pDuch receiving . and delivering appal" 

atus for railway cars, etc. , C.  W. , 
BrDughton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 , 263 ' 

.Tb B Add Mailing machine, J. W. Orr . . . . . . . . • • . • . .  931 ,639 

' e  assett er Mattress, I. J. Welnherg . . . . . . . . . . . . . . . . . . 931 ,361 i 
Mattress strap, W. W. Allen . . . . . . . . . . . . . . 931,024 , 

I �1 00 Measuring apparatus, whey and milk, J. , . � • 
Livingston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 ,071 . Most practical calculating machine ever Measur�ng instrument, M. Picard . . . . • • . . • •  931 ,475 i 

I I ' - BOld for th� price. Sent prepaid for 
. Measurmg surface area s, machine for, L. ! 

• .1.00. Money back tf not as repre86nted O. Ramsdell . . . . . . . . . . . . . . . . . . . . . . . . . .  931,144 1 
Meat tenderer, M. E. French . . . . . . . . . . . . . . . 931 ,590 J. H. BASSETI' &: CO., 39 D A1c1iDe Sq�, Cm.,..o, m. Metal shearing machine, RDesch & Wright . 931 ,220 
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tbls office. and from "II newsdealers. 

Wizard Repeating 
LIQUID PISTOL 
Will stnp the most "I�toQ' dor (or 
man) \\'Jthont permanent hajar,.. Per­fectly 8&f� to carry without danger of 
�����y l�i���d�

nd
N�:t�'j� J:�t�l thO!�r��b�af: 

one 1000dinlZ'. AU dealers, Or by mall . 5&. Rubber-covered Holster tOe. WU,b Pistol , iie. Money· order or U. S. BtampA No coins. ' 

PA.RKER, STEA.RNS til CO., 298 Sheffield Ayenue, Brook.,-n, N. Y. 

Metals, welding. H. Goldschmidt ( reissue) . 13,010 
Metallic material , apparatus for treatment 

.of, G. M. Heskamp . . . . . . . . . . . .  , . . . . . . .  931 ,599 
Metering panel board, A. C. McWilliams . . .  931 ,464 
Mine dDDr, C. W. Carman . . . . . . . . . . . . . . . . 931 ,035 
Mine prDp. F. Nellen . . . . . . . . . . . . . . . . . . . . . .  931,466 
Mining apparatus, M. Goldsmitb . . . . . . . . . 931,057 
MlrrDr adjusting device, E .  A. J. Germain . . 931,291 
Mold ramming apparatus, H. Henderson, 

931 ,199 tD 931,201 
Motive fluid, prDducing, H. Maxim . . . • . . . . .  931 ,135 
!lIotDr brush bolder. H. C. Grant . . . . . . . . . •  931 ,415 
Motor controller, H.  W. Cheney . . . . . . . . . .  931 ,384 
Mower attachment, lawn, O. S.  Tuttle . • . . •  931 ,527 
Music leaf turner, H. T. E. Covert . . . . . . . .  931 ,572 
Music recDrder. A. Saumell . . . . . . . . . . . . . . . .  931 ,494 
Musical instrument, hrass wind, O. G. Conn. 931 ,273 
Musical Instrument ,  electrical. G. H. Davis . 931 ,281 
Musical instruments, rotary valve for wind, 

C. G . . CDnn . . . . . . . . . . . . . . . . . . .. . . . . . . . .  931 .039 
Nailing machine, J. M. Wiggin · . . . . . . . . . . . . 931, 107 
NegDtiahle instrument, H. A .  Anderson > . . .  931 ,246 

F E b d Nut cracker. W. M. Burkle . . . . . . . . . . . . . . . . 931 , 562 or very 0 y Nut lock, C. GlrardDt . . . . . . . . . . . . . . . . . . . .  931,409 
Optical instrument. C. B. BDyle . . . . . . . . . . . .  931 ,673 

w lshtnll to bore s bole in steel , iron or wood. We make dri lls in 9 sizes. 

��l� Ji��te:;� O�: ���tric 2jji���� 
wei�hr. only 4 pounds, :md will drill 
in stet'l lip to 3·16 inch. Great for 
manual training IiChools. v.� e also 
make electric driven grinders. Let trial. Send for catalogue. 

THE CINCINNATI ELECTRIC TOOL CO. 
. 60 and 662 Evan. �lreet, CincinnatI, Ohio, U. S. A. 

Schools and Colleges 
E L E CT R I C I T Y  

PRACTI CALLY AN D I N D I V I D UALLY 

TA U G H T  

Thrcuah the mtdiwn <I toolo and machin..,. Our llu den  .. Ieam 6, doina !he work under the llUidance of ,killed in· 
Itrudors. in the la'1leot and best equipped Electrical School in !he U. S. W rile or call for Proopectus. . 

NEW YOl'K ELECTUICAL SCHOOL 
Sf w.,.t nth Street N ew York City 

'nteDectualllr 
Easy, Increases 

'inleo'm'� ; IrI,'esl re,ad!ymemory torfae68, 
studies, conversation; 

publlo speaking. 
'OO _ BJq .. � 

L E A R N 
EX P ERT S H O R T H AND � from court reporters. IndiVId­
ual instruction by mail For 
be�nnem and �en��h� 
EaSy to learn, write and read. 

Write for fne catalotlae. 
8 B88 8HOBTHAND SCHOOL 

..... II ..... ...... .... 106 I," �, ....... .. ...y- Cllllr. ·  . • · 

.. .... - .... . ..... ... _ - ... 

Ore crusher, C.  O. Michaelsen . . . . . . . . . . . . .  931 ,210 
Ore granulator or pulverizer, J. G. Kirksey. 931 ,316 
Ore reduclnl< furnace, G. F .  Rendall . . . . . . . .  931 , 145 
Ore separating apparatus, W .  H. Silberhorn. 931 ,153 
Organ, fDldlng, Caulkins & Wienund . . . . . . . . 931 . 678 
Outlet bDX constructiDn. E .  W. Stun . . . . . . . .  931 .521  
Oven heat regulator, G .  A.  Stewart . . . . . . . . 931.232 
Package fastening member. W. M. Conrad . 931 ,569 
Package tie, E. W . .Milhado . . . . . . . . . . . . . . .  931 ,631 
Packlnl<, cinch . R . R. Keith . . . . . . . . . . . . . . . 931,128 

��l�t �;,l ·
·.��i�h 

. ��;n��e�: 'j,: . 
(ir;;st�i� : : :  �ia� I 

Paint, varnish, and lac. composition for 're· 
moving dried, R. G. Stewart . . . . . . . . . . .  931 .519 

Pan. See DDuche pan. 
Paper. bags, etc. , machine for making. A .  

Darvas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 ,041 
Paper holder. toilet. F. H. Hoberg . . . . . . . . .  , 931 . 118 
Paper pasting machine. wall, A. C .  Ross , . .  931 .492 , 
Paper shell making machine . . L Chesney . . .  931,269 
Partition or book support, movable, Wheeler 

& Hilckman . . . . . . . . . . . . . . . . . . . . . . .. . . . 931 .362 
Pasteurizing holding tank . J. E. Amend . . . . 931 ,025 
Pavement beating and rolling machinery. 

bituminous. Prescott & Kerns . . . . . . . . . . 931 ,085 
Pegging machine, J. F. Davey . . . . . . . . . . . . .  931 ,042 
Penholder fountain attachment, D. O.  

Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . ' . .  " 931 ,530 
Percussion engine, W. Mauss . . . . . . . . . . . . . . 931 .449 
Permutation lock, W. Erhardt . . . . . . . . . . . . . 931 ,287 
PhDnograph needle receptacle. W. E .  Watson 931,103 1 
·Phonograph records and indexes combined 

therewitb, cahlnet for holding disk, W. 
A. HDhbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 ,426 

PhDnograph records and other Oat articles,  
holder Dr case for , A. C. Hafely . . . • . • .  931 ,600 

PhDtDgraphic appliance. G'. F. Fraley . . . . . . 931,050 
Photographic film pack, daylight loading. 

J. E .  ThorntDn . . . . . . . . . . . . . . . . . . . . . . .  931 .525 
PhotDgraphlc machine, automatic, J. F. 

Radel'S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 ,485 
PianD, automatic playing, French & O ' Brien 931 ,192 
PlanD pedal. auxiliary, J. Virgillito . . . . . . 931 . 662 
Picture mDldlng, L. Cholet . . . . .. . . . . . . . . . . . 931 ,566 
pfpe cDupllng, T. E. Williams . . . . . . . . . . . .  931 ,171 
Pipe coupling, W. H. HammDn . . . . . . . . . . . . 931 ,296 
Planter. pDtato, P. Bernhardt et a! . . . . . . . .  931 ,178 
Plow, E. B. James . . . . . .  , . . . . . . . . . . . . . . .  931 ,125 
Pneumatic elevator, A. RDsenthal . • . . . . . . . .  931.221 

Pocket, J. Pensalek . . . . . . . . . . . . . . . . . . . . . . . 931 ,473 
Pole changer, automatic, Williams & Welch 931 .242 
Polishing machine, E. Oavicchi • • • • . • • • . . . .  931 ,383 
Post hDle digger, T. Hardy . • • . . • . • • • • • • . • . .  931 ,061 
Potato bug destroyer, A. Lindahl . . . . . . . .  931 ,440 
Pressure regulating device, O. Onsrnd . . . . . .  931,334 
Prime mOyer&, BUllpenBlon meaDS for, R. 

Siegfrled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931,15� 
Prlnting uad mnUar machlnea, sheet eep-

I lUatfnl 4enee for, O. Schneider . . . . . . . 981,2121 

In addltlDn to the fDlIowing articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value. 
of which .over 17,000 are listed in a carefully 
prepared catalogue, which will he sent free of 
charge to any address. Copies of the Soien tiOo 
Amerioan Supplement CDst 10 cents each. 

It there is any SCientific, mechanical , or en .. 
glneering subject on which special Information 
is desired, BDme papers will be found in this 
catalogue. in which It Is fully discussed hy 
competent authOrity. 

A few .of tbe many valuahle articles on the 
making of experimental apparatus at home are 
given in the follDwing list : 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells bow a small and Simple ex­
perimental installatlDn can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scient�fic American Supplement 1566, 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT i s  explained In Scientific Ameri· 
can S11llplement 1566 . 

HOW TO MAKE A 1OO-MILE WI1I.ELESS 
TELEGRAPH OUTFIT is tDld by A. �'rederlck ' 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA. 
TEUR ' S  USE is SD plainly described in Scien· 
tific Amerioan Supplement 1572 that any .one can 
make It. 

A % .H . •  P. ALTERNATING CURRENT DY· NAMO; Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO· 
TOG'RAPHIC AND MICRO·PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA· SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578, 

HOW TO MAKE AN AEROPLANE OR GLID· 
ING MACHINE is explained in Scientific Ameri· 
can Supplement 1582, with wor.klng drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article i t  is shown how a lamp chimney 
may serve to indicate the pressure in the in­
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tournique, an aspirator, and intermit­
tent siphon ; to demonstrate the ascent of liquids 
In exhaustive tube s ;  to lllustrate the phenomena 
.of the hursting bladder and of 'the expansive 

i58�� .o
f 

gases. Soientific American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS is described in Scientifio American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN­
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Boientific 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP­
PARATUS WHICH CAN BE USED TO OB· 
TAIN EITHER D'ARSONVAL OR OUDIN CUR· 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery .of six cells. 
a two-Inch spark induction coil, a pair of one­
pint Leyden j ars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple· 
ments 1368 and 1381. 

THE LOCATION .AND ERECTION OF A 100· 
MILE WIRELESS TELEGRAPH STATION is 
clearly e xplained. with the help of diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100·MILE WIRELESS TELEGRAPH OUT­
FIT, illustrated with diagrams, Scientiflo Ameri­
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE . 
illustrated with diagrams, Soientifto American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN. Scien­
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientific American Sup· 
plement 1661. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME Is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1673. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientefic American Supplement 1694. 

Good articles on SMALL WATER MOTORS 
n re contained in  Sc:entiftc American Supplement 
1494, 1049, and 140,6. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific Amerioa.n Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433. 

A SEWING·MACHINE MOTOR OF SIMPLE 
DESIGN is  described in Scientifio American Sup­
plement 1210. 

A WHEATSTONE BRIDGE. Scientific Ameri-
can Supplemont 1695 . 

' 

Good articles .on INDUCTION COILS are con· 
tained in Scientific American Supplement. lOU, 
1522. and 1527. Full details are given so that 
the coils can readily be made hy anYDne. 

HOW TO MAKE A TELEPHONE is descrihElil 
in Boientifio American Supplement 966. 

A MODEL STEAM ENGINE is thorDughly de· 
scribed in Soientifio Americ�n Supplement�, 

1627, 

HOW TO MAKE A THERMOSTAT is ex· 
plained In Scientifio American Supplements 1561, 
1663, and 1566. 

ANEROID BAROMETERS, Scientific Amerioan 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple' 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
suhject of an article cDntalned in Scientillo 
American Supplement 1562. 

Each number .of the ScientUic Amerioa.n Sup­
plement costB 10 cents by mail. 

Order trom your newsdealer or from 

MUNN 4: CO., Inc . . 361 Bl"OIldway. New York 
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( Oontinued jrom page 1'67. )  
erage speed. not affected except by de­
cided slowing up or acceleration of the 
engine. 

A tachometer has recently been nero 
fected by Mr. Mellor Reece Hutchison. 
in which these defects are avoided by 
very simple and dependable means. 

'
The accompanying illustration shows 

a merchant· marine generating set of this 
electrical tachometer. installed in the 
shaft alley of a steamer. 

The large split sprocket wheel B. of 
proper diameter to conform to the shaft 
A. is firmly clamped thereto. A Morse 
silent chain O. engaged by the sprocket 
wheel B. drives a similar sprocket wheel 
D mounted on a countershaft E. which 
forms part of the tachometer generating 
set. The rotation of this small sprocket 
is trar..smitted to the flywheel F. keyed 
to the countershaft E. through the inter· 
mediary of two opposite coiled spiral 
springs G. H. Inside the rim of the fly· 
wheel F. and on the end opposite to the 
spiral springs G. H. gear teeth are cut 

I which engage two pinions. These pin· 

I ions respectively actuate magnetos XY. 
It is seen that any momentary f1uctu· 
ation in the rotation ot sprocket D. occa· 
sioned by variations in the angular veloc-
ity of the main Ghaft A, are smoothed 
out by the springs G. H, imparting to the 

' flywheel F and countershaft E a steady 
average speed. To protect the springs 
G. H. against rupture from sudden rever· 
sal of rotation of main shaft A. stop pin 
K is mounted on the flywheel, and en· 
gages radial arm L. mounted on the 
sprocket wheel D. thereby preventing 
more than one·half an independent ,revo· 
lution of the countershaft. This one· 
half revolution is sufficient to take care 
of practical conditions on marine equip· 
ments. 

i The magnetos XY are of the inductor 
type. The armatures and the pole 
pieces are stationary. 1 is a permanent 
magnet of finest steel, properly aged to 
insure absolute permanence. 2 2 are the 

I 
pole pieces of soft iron attached thereto. 
3 is a stationary shuttle armature. on 
which is winding 4. Rotating between 

1 the pole pieces and the armatures is the 
I soft iron inductor 5. As the inductor is 
rotated. an alternating electromotive 
force is generated in the armature. two 
cycles per revolution. 
, The magneto is so designed that the 
voltage is directly proportional to the 
speed of rotation of the inductor. over a 
wide range. Therefore. the, faster the 
propeller shaft turns, the higher the 
voltage directly proportional thereto. 

It will be noted there are no commu­
tators or brushes. the armature being 
statio)J.ary and the leading·out wires sol· 
dered to the main·line wires. Therefore, 
no error can creep in from increase of 
resistance of contacts. 

The indicators are alternating-cnrrent 
voltmeters of the dynamometer type, 1. e. , 
having a moving coil and stationary 
coils. 

In present pra�tice. however. alternat­
ing·current voltmeters read but one way, 
with the zero on the left of the scale. 
A tachometer. specially for marine use. 
must show direction of rotation of main 
shaft as well as the speed. In the de· 
sign of this. therefore. the zero is at the 
center, deflections of the pointer to the 
left indicating speed of rotation of the 
propeJler shaft astern, and to the right 
ahead. 

The pointer of the indicator is deadbeat 
at its reading. and is not influenced by 
the folling or pitching of the ship. Pro­
vision is also 'made to protect the instru· 
ment against concussion or atmospheric 
disturbance from heavy gunfire. 

In the naval type each indicator is 
entirely independent of all the rest. be· 
ing connected to its own pair of mag· 
netos ; hence. should one indicator be 
jlhot away or otherwise damaged, it will 
not affect the reading of a.y of the other 
indicators. 

In the merchant marine type, however. 
this is not deemed necessary, one pair 

(Concluded Oft page 169.) 
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Scientific Atnerican 
Printing press, B. F. U pham . . . . . . . . . . . . 931,099 
Printillg" press punch, adj ustable , W. C€. 

Dillingham . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,282 
Propeller for boats, drop, F. E. Stribling . . 931 , 159 
Propeller mechanism, collapsible, 'V. Morgan 931 , 456 
Pump, .entrifugal, F. Ne�mann . . . . . . . . . .  931 ,�6 
Pump piston, H. P. Wedm . . . . . . . . . . . . . . . .  931 , 5B5 
Punching machine, W .  B . Kilgore . . . . . . . . .  931,4;U 
Push button, apparatus, R. D. Bu·rk . . . . . . . . 931, 380 
Putting out machine, F. ;r.  Perkins . . . . . . . .  931 , 340 
Puzzle, H. W. Cadwell . . . . . . . . . . . . . . . . . . .  931,677 
Rail, continuous, C. E .  Weaver • • • • • . . . . .  931 , 104 
Rail j oint, ;r. S. Hickson . . . . . . . . . . . . . . . . .  931 , 117 
Rail joint, T. K. Diehl . . . . . . . . . . . . . . . . . . 9:l1,577 
Rail joint, Frederick & Chapman . . • . . . . . . .  931 , 589 
Rail j oint truss support, L. Mueller • • •  " . .  931,459 
Railway cattle guard, ;r.  H. Wheeler . .  � . .  931, 537 
Railway construction, H .  C.  Grant . . . • . . . .  931 ,418 
Railway frog, B. ;r. Morgan . . . . . . . . . . . . . . 931,073 
Railway joint, D. B. Coupland . . . . . . . . . . . .  931,275 
Railway overhead line construction, elec-

tric, T. Varney • • . • . • . • • . . • • • . • • . . • . .  931 ,354 
Railway, pleasure, C. M. J?erdew . . . . . . . . 931 ,705 
Railway signal, B.  E. Andress . . . . . . . . . . . . 931 , 666 
Railway spike, O. L. Columbia . . . . . . . . . . . .  931 ,272 
Railway switch, O. C. ;refcoat . . . . . . . . . . . . 931,428 
Railway switch, automatic, G. E. Toullerton 931 ,660 
Railway tie, ;r. F. Schneider . . . . . . . . . . . . .  931 ,226 
Receptacle, wooden, H. H.  Horr . • . . • . • . . . 931 , 694 
Retiector, lantern, O. A. Prunner . . . • . . . . . .  931 , 482 
Rein or neck strap line terret, S. E. Harsh . 931,298 
Reinforcing bar, A. E .  Lindau . . . . . . . . . . . \:}31 , 322 
Releasing device, C. Hunt . . . . . . . . . . . . . . . . 931 , 122 
Resinous matter, recovering, "'"; J. Hough . 931 ,608 
Reticule, E. Lazarovich-Hrebelianovicb . . . . .  931 ,627 
Reversing apparatus, G. Schulz. . . . . . . . . . . .  931 , 501 
Rheostat, multiple switch, O. S.  Schairer . . 931 , 148 
Ring t!'aveler holding and delivering means, 

;r. C. Edwards . . . . . . . . . . . . . . . . . . . . . . 931 ,690 
Rivet . setting machine, A. R. Havener . . . • .  931,062 

( Concluded trom page 168. ) 
of magnetos supplying all the indicators, 
which are connected in multiple. 

A very important fact in Mr. Hutchi-
son's system is the use of an exceedingly 
small current value and low voltage ; 
hence, in the event of the indicators be-
ing located in proximity to ammunition, 
should the circuit be opened by the 
breaking of a wire or otherwise, the re­
sultant. spark is barely perceptible and 
cool, therefore incapable of igniting any· 
thing. Should the line become short-cir­
cuited, no heating effect whatever is pro­
duced and no damage done to the mag· 
netos, as theY' can run for an indefinite 
time on dead short circuit. No effect is 
produced on the compass by the current 
in the wires, and, taken ' all in all, the 
system seems to meet every requirement 
of accuracy and safety. 

• • •  
POWERFUL HOISTING AND CONVEYING 

Rock drill, W. E .  Porter . . . . . . . . . . . . . . . . .  931,479 
Rock drill or boring tool, ;r .  Hutchings . . . . 931,611 MACHINE . 

��riing
S'i:i.ilri:�:g 

t:�
o:gh, Worth & Harrison 931,543 ( OolJ'l,tinued trom page 156. ) 

Rolling pin, H. E. Fendring . . . . . . .  � . . . . . . 931 ,691 . 
th h' h t th ' d llotary engine, C. McQuown . . . . . . . . . . . . . . . 931 ,077 In e mac lnery ouse a e pier en 

Rotary machhle, C" U .  conn . . . .  ; . . . . . . . . .  931,038 1 of the bridge the power from which is 
RoutIng machIne gUIde uevlCe, \\ . H. Ah- _ ' 

leI'S . . . .. . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  931 ,552 1 transferred to the moving gear wheels 
Rubber, ebonIte, or YUkalute, manulactur-

. . . . ' iug goods of, O. C. lmffilsch . . . . . . . . . .  931,310 by a hne of shafting on top of the bndge, 
Rubber lIke gum from its vegetalJle sources, " . ' 

extracting , F. H. HUlllcKe . .  : . .  931 ,1::U, 9�1 ,121 thence to hnes of shafting down the pler 
Sad iron , self heate�, 4· . H . Dans . . . . . . . .  9:l1, �86 

and shear supports, and thence by a Safety sWItch J. rr. hnegel' . . . . . . . . . . . . . .  931 ,208 
Sand blast bl�wer, D. A. 1\1. UouLJlet . . . . . .  931,57U t . th h I 
Sash I1tter, R. Corbin . . . . . . . . . . . . . . . . . . . . 9:l1,388 proper ram of gears to e w ee s. 
Sash lock ;r. L. G rether . . . . . . . . . . . . . . . . . 931 , 194 

The moving gear mechanism is at-
Hausage �achine, J. \Vunul'ac.:h . . . . . . . . . . 931 , 363 
Saw leedlIlg mechanism, H. B.  Hos" e c at . �31,223 tached to the operating mechanism by 
�aw frame, tiexilJle, U. Kusch . . . . . . . . . . . . mn,435 

d l:\aw set and clamp, F. W. McLeun . . . . . . . .  931,076 means of friction clutches, so arrange 
Scale , coin controlled beam, W. Ii.  Jordan 9:11,429 that the motion of the crane may be 8carf holder, E. H. Rose . . . . . . . . . . . . . . . .  9:U ,147 
Seal J A Beauerle . . . . . . . . . . . . . . . . . . . . . .  �31,670 made in either direction at the will of 
Seal

'
, c

'
ar,

' I!'. W .  Brook:::; . . . . . . . . . . . . . . . . 9�1 ,379 
Separator, A. ;r. Morlock . . . . . . . . . . . . . . . . 931,451 the operator. Further provision is made 
Sewing machine attachment, C. D.  Arm-

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931,369 for disconnecting the gearing, in order 
Sewing machine grinding attachmel,t, G . 

to skew the bridge within the limits 1.  Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 , 591 
sew�:IO�a��i

.
n

.� . �����i: . . ������.
i�� , 

. . �': . . �: 931 , 352 given. 
Sewing machine, overseaming, A. GrlCb . . 993

3
1

1
'
,
°
64

581 The main operating mechanism for 
Sewing machine rufilel", \Y . R. Par:::;oll.s . .  

Sewing machine shuttle and accessones, 
931,610 the bridge is located in the machinery 

rotary, J. O. Huffman . . . . . . . . . . . . . . .  . 

Sewing machine work clamp operating de- house, and consists of two drums. Each 
vice, T. M. ,McLaughlIn aUO h.. n., . 
Hughes ;rr. . . . . . . . . . . . . . . . . . . . . . . . . . .  931,100 of these drums is mounted loose on its 

Shade roll�r bracket, adjustable , U .  E. supporting shaft. Each drum is con-Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931,514 
Shaft construction, F.  1>1. Remmek . . . . . .  931,488 trolled by a Brown friction clutch and a 
Shaft hanger, H. La C asse . . . . . . . . . . . . . . .  931,129 
Shearing machine, C. M . . Pulmer . . . . . . . . .  931 ,141 band friction brake. The drums are con-
�hiIlgle or tile , l'oofing, .I!\ "'" .  Meyer . . . . 931,329 
ShoCk absorbe r ,  G .  Bank . . . . . . . . . . . . . . . .  931,671 nected one to the other through an equal-
Shoe and fastener therefor, L. O.  LindlJerg . 931 ,441 
Shoe, sporting ,  "T. � J. Riley . . . . . . . . . . . . .  931 , 343 
Sifter, ash, J. Farnworth . . . � . . . . . . . . . . .  931 , 191 
Sifter, ash, J .  Markey . . . . . . . . . . . . . . . . . . 931 ,446 
Sign advertising, J.  \V. Ellis . . . . . . . ' . . . .  931 , 1 88 
Sign : luminous, P: L. ClarK . . . . . . . . . . . . . .  931, 036 
Signal, R. L. Call'IlCrOSS . . . . . . . . . . . . . . . . 931, 382 
Signal device, H. J. Heeney . . . . . . . . . . . . 931 , 604 
Signal system, supervisor."' ,  C. F. 11�tter8011 931,704 
Silk product and treatment of SIlk, J .  

Knup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Silo packer, G. R. Rogers . . . . . . . . . . . . . . .  . 

Siphon, S. �'. Miller . . . . . . . . . . . . . . . . . . .  . 

��fAe ,  
t:i�:�r,

J·
E.

Ho . 
H�l�a��s�h�£dt

" : : : : : :  
Sleeve closure, vY. S. 'Barker . . . . . . . . .  -. . . 

Smoothing iron, S. G. Buskard . . . . . . . . .  . 

Snap hook, T. Forstner . . . . . . . . . . . . . . . . .  . 

Snow plow, C. A. Bellr-ud . . . . . . . . . . . . . . . . .  . 

Solder for aluminium, Z. Tumassy . . . . . . .  . 

Sole edge burnishing machine , Z. Beaudry. 
Sole, galvanic, Kennedy & Davis . . . . . . . . . . 

931,433 
931,090 
931,453 
931 ,064 
931 ,257 
931,249 
931,38 1  
931,588 
931,559 
931 , 523 
931,558 
931 ,06.8 

Spectacle frames, manufacturing, R. H. 
Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,508 

Sprayer, D. O. Bowman . . . . . . . . . . . . . . . . . . . 931,030 
Spraying device air chamber, liquid , A. 1\1. 

izing gear mechanism, which is equipped 
also with a powerful foot brake, so that 
the two main operating drums may be 
made to rotate in opposite directions 
with the same spe�d. This feature of 
connecting the two drums is one of th3 
all-important points in the Brown two-
drum operating mechanism. The main 
operating machinery is further arranged 
to operate from the intermediate shaft 
the bridge crane moving gear mechanism, 
to which the supporting truck wheels 
are connected by shafting and gearing. 
This mechanism is controlled also by a 
powerful clutch and band friction foot 

Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931,215 
Spring wheel, L. Flum . . . . . . . . . . . . . . . . . . . . 931 ,048 brake. 
Spring wheel , W. H. Wildrick . . . . . . . . . . . .  931,241 
Spur, folding, ;r. D. Hayes . . . . . . . . . . . . . . .  931,063 
Stalk cutter, J.  A. McKay . . . . . . . . . . . . . . . . 931 ,635 
'ltamping machine, E .  B. W ilhelm . . . . . . . . 931,170 
Steel method and apparatus for treating, 

W. E .  Nickerson . . . . . . . . . . . . . . . . . . . . >l31,332 
Steels for industrial purposes, treatment of, 

E. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . 931 ,499 
Stencil , T. C. Hough . . . . . . . . . . . . . . . . . . . . . . 9m ,309 
Stirrup, G. W. Hooks . . . . . . . . . . . . . . . . . . . . . 931 ,607 
Stoker, underfeed fuel, G. Weiland . . . . . . . .  931 , 536 
Stopper, K. Friedman . . . . . . . . . . . . . . . . . . . .  931,406 
Stopper, B. J. Morrison . . . . . . . . . . . . . . . . . . 931,458 
Stove, gas cooking, L. Kahn . . . . . . . . . . . . . . . . 931,312 
Stove, heating, A. K.  Beckwith . . . . . . . . . . . 931 , 374 
Stovepipe holder, ;r. N .  Queen . . . . . . . . . . . . . . 931 ,086 
Strainer, R. H. Carlisle . . . . . . . . . . . . . . . . . . .  931 ,564 
Strainer or cooker, vegetable, W. Leetten . . 931 , 070 
Street inlet and water closet flush, auto-

In further connection with the two 
main operating drums is a small closing 
drum which, in conjunction with the two 
main drums, controls all of the motions 
of hOisting and lowering the load and 
trave,l ing the trolley. The trolley, which 
in reality forms also a part of the main 
hoisting mechanism, is specially de­
signed to operate in conjunction with the 
drum arrangement above described. 111 
general, this trolley consists of a steel matic, odorless, self-cleaning, .1. l'rat t .  931,481 

Structural parts, means for preserving, A. t t l  f d f d Knapen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 ,318 S ruc ura rame mounte on our turne 
Sugar, producing mil k ,  A. A. Dunham . . . . . .  931 ,584 
Sunshade holder. E. H. Atkinson . . . . . . . . . . . . 931,371 
Surgical knife, E.  Huttmann . . . . . . . . . . . . . .  931 , 612 
Sweep rake, Brown & Keithly . . . . . . _ . . . . . . 931 , 675 
Switch key. N .  H.  Holland . . . . . . . . . . . . . . 931 ,202 
Swivel hook, W. R. Clarkson . . . . . . . . . . . . . 931 ,270 
Syringe, A. Bean . . . . . . . . . . . . . . . . . . . . . . . . . 931 , 1 13 
Tag fastt>nt>r, Harris & Flood . . . . . . . . . . . . . . 931,420 
Talking machine stylus replenishing mech-

anism, Beuina & Burson . . . . . . . . . . . . . . .  931 ,676 
Tanks . from bursting . by freezing, means to 

prevent, A. Ballard . . . . . . . . . . . . . . . . . . .  931 ,11 2 
Tap, Turner & Digman . . . . . . . . . . . . . . . . . .  931 ,526 
Tele-graph and selective system therefor, au-

tomatic, A. O. Gilmore . . . . . . . . . . . . . . . .  931 , 055 
Telegraph and telephone pole, ;r. H.  Hile . 931 ,425 
Telegraph pole arm. L. Tyreman . . . . . . . . . . .  931 , 661 
Telegraphy and telephony, receiver for 

wireless, S. Eisenstein . . . . . . . . . . . . . . . . 931 ,586 
Telephone deck stand. ;r. A.  Birsfield . . . . . . . 931 , 179 
Telephone exchange selector, automatic, F. 

H .  Loveridge . . . . . . . . . . . . . . . . . . . . . . . . .  931 ,072 
Telephone exchange switchboard apparatus, 

;r. L. McQuarrie . . . . . . . . . . . . . . . . . . . . . . 931 ,330 
Telephone exchange system. measured serv-

ice automatic, W. W. Leach . . . . . . . . . .  931,132 
Telpphone instrument mounting, H .  E. 

Shreeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,231 

cast-steel track wheels arranged to run 
on the trolley runway of the bridge 
crane. In the trolley there are mounted 
specially-designed drums, which run 
loose on their supporting shafts. The 
large section of . each drum on the trol­
ley is connected to the main hoisting 
drums in the machinery house in the fol-
lowing manner : 

$3,000.00 Worth of Automobile 
for $2,000.00 

THERE are two ways of lmying an automo­
bile. One is to pay too little. The other is 
to pay too much. 

If you want to get all of the real pleasure and 
satisfaction out of motoring, you've got to have 
the automobile to do it with. 

Try to economize too much in the purchase of 
your car-and you do. it at a sacrifice of your 
pleasure, the pleasure 
of your family and your 
friends. 

It is now needless ­
since the advent of the 
H a y n e s  Model 19-to 
invest a young fortune 
for the most satisfactory 
car made. 

Pay $2,000.00 for this 
new Haynes car, and you get e\perything that's 
worth having on an automobil... You get style­
workmanship-mechanism-all-around quality. 

Pay more-and you make an unnecessary · in� 
veshnent. Pay less - and you're apt to get an 
unsa tisfactory car - short· lived and full of troubles 
- one that you will want to dispose of (at a sac­
rifice) as soon as you get a taste of the pleasures 
of lllotoring. 

DId you ever stop to think that the man who 
has run one of the cheaper cars, who sells it 
and gets a larger, more roomy, elegant machine 
such as our Haynes Model '9-never enjoys riding 
in the cheaper car again ? He has graduated from 
the chea p-car class. 

As motor cars become Ulore popular, and 
people become more educated on the question 
of buying-more people are buying right the first 
time. 

It's expensive evolution in car-buying to work 

up through the cheaper and smaller cars to a 
satisfact01Y car at last-becanse there's bound 
(0 be a loss 011 every small car you sell-to say 
nothing of the expense of maintenance while 
you own it. 

This Model '9 is intended for two classes of 
bllyers-those who are through experimenting and 
those who wan t to avoid it. 

It is distinctly a car 
for conse1 vative buyers. 

No matter what price 
you intend paying for 
a car, you ought (0 get 
the tacts about this car 
before you buy. 

After you 11a ve seen 
it a n d ridden in it and 
controlled it you will 

apprt.ciate its posii£ve $3,000.00 value. 
If you wan t something better (and cheaper , 

than a one-season car, and a car that you can. 
feel proud of in .I he company of even the highest-. 
priced cars, let us send you the facts about this, 
Model '9 and tell you when you can see it and. 
ha ve a dell1on Fotration. 

Use this coupon for your convenience. 

Haynes Automobile Co. 
. ' 

r=.-�I_._.I�.-' 
124, Main St., Koko,ato, Ind. . 

• Please forward literature coocernioK' your Model • 1 1,9 and advise where I can have a demonstration I should I desire it. 

a Name • . • . • . • . • . , . . .  • • • • • . . . . • • • • • • • .  . . . .  • 

I..!=r:.�� � .�.� �� � .� � 
Haynes Automobile Company 

1 24 Main Street Kokomo, Ind. 

Send 1 5  Cents for the September Number, or $2.00 for one year's subscription to the 

AMERICAN AER'ONAUT 
Room 406, 1926 BROADWA Y, NEW YORK CITY 

and read our premium offer of a $7,500 Herring.curtilo Aeroplane to be presented to the Conteltant 
who secures for us the �reatest number of prepaid Subacriptiona, or turns in the �reatest number of 
prepaid Advertising Contracts ; 1 0  premiums of " 1 9 1 0  Model " Motor-Bicycles to be presented to 
each one whose total subscriptions exceed 250. 

50 EN GRAVED CARDS OF  YO U R  NAME  $1 00 
'N  CORRECT SCR I PT, COPPER PLATE • 

HE 'IALin MUST PLEASE YOU OR YOUR MOIEY REFUN DEO 
'AMPLe CARDS OR  WE D D I N G  I NVITATI O N S  UPON R EQUEST 
SOCIAL 
.'ATIONERS NOSKlm. 

MO CH EST NUT ST. 
P H I LA. 

I (In�tru(tive S(ientifl( papers 
I ON TIMELY TOPICS . 

�=��������� Price 1 0  Cents each by mai l  "1;RI;�.a;U J!ing commQt('erosene the A L A D D I N  
.,. �  \-NTLE LAMp · generates gas thai gives a light; 
more brilliant tha.n city gas, gasoline' or elee­
tricity. Simple, odorless. clean, safe and dura­
ble; is' revolutionizing li�hiing everywhere. Billest Money Maker for Agants 
Needed in every home. Every lamp guaranteed. 
Sells itself. A.sk our neares' office how ,oa eo 
«et • lamp tree or apply for 6&ency propolitioD. THE MANTLE LAlIIP CO. of " •• rI •• , Beak 12 Chleaio. Portland, Ore., Waterbuq, COIlDo Winnipeg, Cm. 

J A G E. R,-Marine 
4-Cycle E.ngines 

Skillfully deshrned and well 
bnut. Sing-]e lever controJ , com-
bining automatic carburet tor 
with spll.rk advance. Develops 
wide speed ranlo!e an d re liability 
under m ost trying conditions 
SIzes 3 to I!O h. p. /:lend for cataloll 

CHAS. J. JAGER CO.  
• 

2 8 1  Frank l in ,  cor.  Batterymarch St. 
• Bost o n .  Mass.  

ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC: AMERI­
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WA RPING 
OF TIMBER. By Harold Busbridge. An 

/ excellent presen tatioll of modern views j 
ful ly illn strated. SCIENTIFIC AMERICAN 
SUPPLEMENT 15 00. 

CONSTRUCTION OF AN INDICA T­
ING OR RECO RDING TIN PLATE 
ANE ROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-V ISION SPECTROSCOPES. 
By T. H. Blakesl ey, M.A. An admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No, 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with fnll drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 2 0  and 7 9 3  de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICA,. SUPPLEMENTS 844 and 8 6 5 .  
The machines can b e  run either a s  dynamos 
or motors. . 

Telephone key. ;r. L. McQuarrie . . . . . . . . . .  931 ,331 
Telpnhone service rent collecting means� R. 

Yearneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 , 547 

One length of wire rope will connect, 
from the under side, one of the main 
hoisting drums to the top side of one 
of the large sections of the trolley drums. 
The under side of this trolley drum is 
connected by wire ropes to the top side 
of · the other main hoisting drum. The 
top side of this same hoisting drum is 1.------------------

CH I E F  DRAfTSMAN 
ELECTRICAL MOTORS. Their Con­

struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 75 9, 761, 767. 641. 

Telephone system, private branch intercom-
municating, ;r. L. McQuarrie . . . . . . . . . . . 931 , 138 

Telephone system, private branch intercom-
municating, N. H. Holland . . . . . . . . . . . 931 ,307 

Telephone transmitter, A. G. Kaufman . . . .  931 ,127 
Telephone transmitting mouthpiece, R.  E .  

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 ,452 
Threshing machine, H. O.  Sageng . . . . . . . . . 931,347 
Tie. See Cross tie . 
Tie plate, A. L. Stanford . . . . . . . . . . . . . . . . . . 
Time recorder, W. Beresford . . . . . . . . . . .  . . 
Tire antisklddlng derlce, T. I.  Dutry . . . . . .  . 

931,1111 
931,2114 
931,284 

connected by suitable cable to the top 
side of the other trolley drum, and like-
wise this trolley drum from the under 
side is connected to the underside of the 
other main hoisting drum. By this 
arrangement of ropes, if one of the. main 

(Oontinued on page 170. ) 

wmInatructPencma11, alimitednumber ambitious men In 
Practical Drafting, Detai li ng, Designing 

I know exactly the quality a n d  quantity o f  practical train­
ing. knowledc:e and up-to-date experience you require to 
hold a position and advance to highesi salar,_ and I give 
����i\���Ad�::.:cii�'iT�lN�1>fv�� BqIn_'. Equipment Company (Inc. ) Chicago, m. 

Ple_e mention the SCIENTIFIC AMERICAN "'Mn � to adHm.er. 

Price 1 0  Cents each ,  by mail 
Order through your newsdealer o r  from 

MUNN (8). COMPANY 
' 361 Broadw8.Y New York 



Scientific American. SEPTEMBER 4. 1909· 
= 

,I nquiry No. 9010.-Wanted to buy a " Rector ' :---------------....-----------------------, 

i,����"1:�r.��:1\:..:l:l Practical and Instructive Scientific DookS 
Class ified Advertisements 

AdvertisioJZ' in this column is 75 cents a Jine. No less 
than four nor more than ten l ines accepted. Count 
seveD words to tbe line. AU orders must be accom· 
panled by a remittance. Further information sent on 
request. ,; 

READ THlS COLUMN CAREFCLLY.-¥ou will tlnd 
Inquiries for certain classes of articles nnmbered in 
eonsecutlve order. If you manufacture these goods 
write us at once and we will send you the usme and 
addreAs of the party desiring the tnfo�tion. There 
Is no charge for this service. In every case it is 
necessary to &"ive the number of" the inQniry. 
Where manufactnrers do not respond promptly tbe 
inquiry may be repeated. MUN N & CO. 

B U S I N E S S  O P PO RTU N IT I E S .  

AGENt'S W ANTED.-$2,19 sample outHt free. 50 per 
�':.t;;.:rg,HtWtn ���W;l ���n';xt�!"'t,�"l�·e J!:::�1��g�i�� 
sale ,�ency bouse In the United States start you in a 
protltable business wttbrynt one cent of cspltal. Expe­
rience - nnneceRsa.ry. Write for free outfit at once. 
McLean Black & co., Inc . • 60 Beverly st .• Boston, Mass. 

InQniry N o. 886S.-WRnted to bny nlckeloid for 
buttons. 

FOR SALE.- Model Printing Press Co. Establ�shed 
�a�� o':!d:i��e :i.��'i1!'h':,tui>��rt:g;fl f�llf��n'�\"i 
bargain. Model Printing Press en., Chambersburg, Pa. 

WILL MANU�' ACTURE OR SELL PATENT fo� a 
new carbide generator i"or house or town plant. Ma ... 
Chines now out doing excellent service. Address O. 
Hasneder. Seaford, L01ljl Island. 

Inquiry No- 891 "'.-For manufacturers of "Wvdt's 
E1ectro·Catalytlc Sparking Plug." 

MAIL O RDER ' GOODS WANTEO.-Westem lI.rm 
wants. qnotations from manufacturers of quiclr-S8Ihn� 
bousebold specialties suitable for canvassers. Address 
Box 103, Victoria, B. C. 

J nQuiry No. S9�1.-For tbe mannfacturers of gilt 
paper. 

PAT E N T S  F O R  SA L E .  

FOR SAt-E.-Patent No. 930,734. Metal shelf with 
foldlDg brackets a.s illustrated in Sctentitlc American 
of August zs. 1009. Now bein\! manufactured and mar­
keted in New York and surrounding States witb good 
Tesults Rights to distant btates can be obtained by 
responSible manufacturers by applying to The Dahl 
Mfg, ,Co .. 302 W. Utb Street. New York. 

Inquiry N o ,  S922.-Wanted tbe address of Wortb­
ington Boller Co. 

FOR 8ALE-Patent No. 726,166. Purse or tbe like. 
cbain purses. neck cbains, fobs, belts, etc. For further 
information and particnlars. Address P. u. Box 67, 
Attleboro, Mass. 

Inquiry N o. S031.-For parties who manufacture 
tbe Westero Stump tiorer for boring stumps. 

FOR SA LE':"Patent No. 895,863. ro�g appliance; 
workM perfectly. every boatman needs 8 pair. Make us 
an olfer. James &; Deaeon, Velasco. Texas. -

J nqlliry No. ";041.-For manufacturers of ma­
chinery for making Hy screens. 

FOR SALE.-Patent No. 915 305. Metal telepbone pole. 
Most durable, .trongest. lightest and cheapest pOle In 
existence. Address E. J. Newhall. Waupaca. Witt. 

SALESM EN WANTED. 
SALE"MAN WANTED to bandle an exceptionally at­

tractive real estate and Umber proDosition, whIch can be 
sold on annual. E'emi-annnal or ID<!nthly instaJ.,lments. 
We furnish inqniries and stronJl hterat�e. Capable, 
aggressive. enenreLic maD can make de81.rab�e connec­
tion witb largest and strongest bouse' ln Its II,!" in the 
country. Sacramento VaHey Imp. Co., St. LomB. Mo. 

Inquiry No. 8960. -For the saares. of the Wind­
sor Mfg. Co .. manufacturers of waterproof collars and 
cuffs. 

HELP W A NTED. 

LOCAL REPRESENTATIVE WANTED.-Splendid 
income assured right man to act &8 our representative 
after learniIUt our business thorougbly by mail. Former 
experience unnecessary. All we require is honesty, 
ability ambition. and willingness to learn a lucrative 
busineSs. No soli�ting or travelinll. This . is an ex' 
ceptiona) f)pp�rtunlt.f for a man in your sectJOn to get 
into a bill paYing bO'lIDeAS without capital Ilnd become 
independent for life. Write at once for full . par· 
ticulars. Addresa E, R. Marden, Pres.,_ The NatIonal 
Co_operative Real Estate Company. Swte 378. Marden 
Building, Washington. J). C. 

Iuquiry No. N966.-Wanted tbe address of the 
Cohendet Motor Co. 

SUCCESS FUL Gasoline J,illht Salesmen to bandle tbe 
only instantaneous liJlbting system known to sciencp. 
No alcobol.step ladders.torcbe�, matcheso�time wasted. 
Pull the chain and. they I1�ht mstantly. � or home �nd 
commercial llgbting. Write for terrItory. Small c!,pttal 
requlre(l. Gloria Ligbt Co . •  1285 Wash't'n Blvd., Chwago. 

Inquiry No. N960.-Wanteil machines that make 
accordion dress plaiting (steam). 

YOUNG MAN graduate of some scbool In mechani­
cal en'Zineerlng,' for position in woodw.orktng plant in 
sm'lll Tennessee town. Good opportunity for advance­
ment. State experience. if any. and salary, Answer 
•• POsition," Box 773. New York. 

Inqui"ry N o. 1Iroo;9,,".- For manufacturers of ma.­
chinery for manufacturing denaturp(falcobol. 

L I STS O F  M A N U F A C T U R E RS. 

COMPLETE LISTS o f  manufacturers In all lines sup· 
pJied at short notice at moderate rates. Small an.
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Munn & Co .• Li.t Department. Box 773, New York. 
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A LIST OF 1 500 roming and consulting enllineers on 
cards. A- verY valuable list for cn:cularizlr.g. etc. 
Price $15.00. Address Munn & Co.. List lJepartment. 
Box 113, New York. 

JnQui.-y No. 89S4. -Wanted the address of the 
manufacturers of Cypress wash tubs. 

I nquil'Y No. S98'f.-Wanted. the manufactnrers of 
tbe Van Winkle, Woods &; Sons, and the Weber power 
meters. 

Inquiry No. S900.-For Information regarding 
shoes Dot made of leather bot similar to the same and 
are as durabJe. 

.Inquiry :So. 0012.--,Wanted to buy papier macbe 
boxes in" the shape of water melons, colored to resem .. 
bie melon:!, etc. 

InQniry No. 9014.-l"pr manufact.irers of mao 
�����c���1�1' i;1�i'u�-t1�g!a �o'!f

a
�itil�n;k[�� \�� 

fountain pens. 
Inquiry No. 001�.-Wanted tbe address of tbe 

manufacturers of a solid, link cDain made withont 
welding. made in brass. several different sizes, made on 
an a.utomatic machIne. 

Inquiry No. 0016.-Wanted macblnery necessary 
for an installatl"n of a plant for reH"iug salt by a 
modifli}8,tion of the Bessemer process. 

Inqui� No. 901 ".-Wanted. the address of mann· 
facturers OT dealers in card board plaster or wood pulp 
for plastering. 

I nquiry No. 0018.-Wanted. tbe address of parties 
manufacturing gold-plated pens for nse iu cheap foun­
tain pens. 

Inquiry No. 9019.--Wanted, address of The Old 
Town Canoe Co. 

Inquiry No. 9020.-Wanted the addresses of the 
manufacturers of meta) novelties. 

( Oontinued from page 169.)  
hoisting drums is connected through its 
clutch mechanism to the driving shaft, 
and the other main hoisting drum is 
allowed to work through the equalizing 
gear mechanism loose- on its supporting i 
shaft the motion of the drums will be I 
in o;posite directions and with the same I 
speed, and when working under this con- ! 
dition the motion produced on the trol- I 
ley drums will be nil, thus giving to the • 
trolley a motion or translation along its I 
supporting runway, and by the reversal i 
of the motion of the main hoisting drums I 
the trolley will be traveled in an oppo- i 
site direction. Further, if the main hOist- I ing drums are both rotated in the same I 
direction the drums on the trolley will ! 
be rotated in opposite directions with re- 1i 
spect to one another, and by the proper , 
reeving of the ropes from tl1e small ': 
drums on the trolley, the suspended lOad : 
may be raised and lowered by the rever- I 
sal of the motions of the main hoisting 
mechanism. When equipped with grab 
bucket, the opening and closing of the 
same is accomplished by the ropes lead­
ing from one _of the main trolley drums. 
The shell lines from the grab bucket are 
attached to the other of the main trolley 
drums, and for the same reasons as given 
above, the bucket may be raised and low­
ered. But to carry out the motion of 
opening and closing, the two main hoist­
ing drums in the machinery house are 
held stationary, and the small auxiliary 
hOisting and closing drum is put in opera­
tion. This drum is connected to a slid­
ing loop attachment located at a conven­
ient point on the bridge structures, and 
in such a way that the ropes leading 
from the large section of the drum con­
trolling the opening and closing lines , of 
the bucket are reeved through this slid­
ing loop mechanis!ll, and, by the opera­
tion of this closing drum, the one set 
of lines leading to the trolley is length­
ened while the other set is shortened. 
By this means the one drum, controlling 
the opening and closing of the bucket, 
may be rotated in either direction by the 
proper operating of the closing drum 
above referred to. . From this descrip­
tion it will be seen that in reality the 
main hoisting mechanism consists of the 
two main hoisting drums and the auxil­
iary closing drum, all of which drums 
are under the complete control of the 
operator, and work in conjunction with 
one another to properly carry out the 
various motions of the trolley and its 
load. 

In the operation, however, of the scoop 
bucket, with which the above bridge 
crane is equipped, only one main drum 
on the trolley is used, this being the 
drum operating the shell lines of the 
grab bucket. The lines leading from the 
small drum sections of this main drum 
are arranged to work in parallel and 
carry the shovel bucket. All of the 
clutches, brakes, etc., going to make up In� 1tirY No. S996.-Wanted addresses of m"nu­

faeturers of machinery for working orange wood mani­
CUI e sticks. the main operating machinery are con:: 

m��R.��r::oi'�ti�d;;-r���;�s� address of tbe nected to the operator's cage by suitable 
Inquiry No. 0001.-For tbe address of progressive rods and levers, so that the entire mech-

manufacturers of frnU jars. anism is under the complete control of 
, InquirY "';0. 000" .-Wanted. a tin churn for churn· 
�'tfu����

t
���r:�d tywJ�:s:t'i.'�'tt:�� ��::tom of one operator. 

IUQuiry N o. 9000. -Wanted the address of tbe 
manufactarer of tbe ··Leecb " sbowcard bolder. a de­
vice whlcb Is beld·to tbe outside of a sbow window by 
robber cups. 

The 200 horse-power motor and elec­
trical equipment is designed so that dur­

(Oon.cluded on page 1"11 . )  

AGBICUL'l.'l1BE.-The lIew ' AgricUlture. MAGIC--Magic, Stage musions, and Sci-
By T. Byard Collins. 1 2 mo. ; 3 7 4 pages ; entific Divenions. Including Trick 
1 0 6 illustration s  . . . . . . . . . . . . . . . . .  $2.00 Photography. Compiled and edited by A popular outline of the many changes wbich Albert A. Hopkins. 8vo. ; 5 6 8  pages ; are revolutionizing the methods of farming, and the 4 2 0  illustration s  . . . . . . . . . . . . . . . . . .  $2.50 habits of farm life. It is one of the most prac- This verv interesting volume is · acknowledged to tical treatises on the subject which has ever been be the �ndard work on magic. It appeals to the issued. professional and amateur alike. The illusions are 

ALCOllOL.-Industria1 Alcohol. ;Its Manu- all explained In detail, showing exactly how the 
facture and Uses. By John R. Brach- tricks are performed. ' 
vogel. 8vo. ; 5 2 8  pages ; 1 0 7 illustra- MEClIAlIICAL Jll[OVEME1Ir'l'S.-Mechamca1 
tions. . . . . . . . . . . . . . . . . . . .  , . . . . . . .  $4.00 Movements, Powers, and D,evices. By 

A practical treatise based on Dr. Max Maercker's Gardner D, Hiscox. 8 vo. ; 4 0 3  page s ;  
"Introduction t o  Distillation, "  a s  revised hy  Drs. 1 ,800 illu stration s  . . . . . . . . . . . . • . . .  $3.00 
Delbruck and Lange, compriSing raw - material, This is a collection of different mechanical mo· mashing and yeast preparation, fermentation, dis.. tions and appliances, accompanied by appropriate tillation. rectification and purification of alcohol, text, making it a book of great value to the in-. alcoholometry, the value and stgniticance of a tax- ventor, the draftsman, and to aU readers with free alcohol, metbods of denaturing, its utilization mechanical tastes. 
���i�:f�t

�n�e��e 
aU�it�w§�af��dJ::'��on, a �tatlstlcal :MEClIAlIICAL APPLIAliCES.-Mechanica.l 

Appliances, Mechanical Movements, and AMA'1'EUB lIIlEClIAlIICS.-lIome Mechan- :Novelties of Construction. By Gardner ics for Amateurs. By George M. Hop- D. Hiscox. 8vo. ; 3 9 6 pages ; 9 7 0  illus-
kins. ' 1 2mo. ; 3 7 0  page s ;  3 2 6  i llustra- trations . . . . . . . . . . . . . , . . . • • •  , . . • .  $3.00 tions . • . . . . . . . . . . . . . . . . . . . . . . . . . . $1.50 This book, while complete in itself, is in fact a 'l'hls is a thoroughly practical book by the most continuation of the author's "Mechanical Move­lloted alllateur experimenter in America. It ap- ments, Powers, and Devices. " The author presents peals to the boy as well as the IDOl'e mature amu- to the reader information regardlng nearly all con­teur. Bol1days and evenings cnn be prOfitably occu- ceivable devices for producing motion or aCCOID­[lied by making useful articles for the home 01' in plishlng mechanical results. the I ,uilding of small engines or motors or sci en-

SPECIAL OFFER : Th�se two volumes sell for $3 tiUe instl"urnen ts. each, but when they are ordered at one time from AMUSEMElI'1'S.-'1'he Scientific American us, we send them prepaid to any address in the 
Boy. By A. Russell Bond. 1 2mo. ; 3 1 7  world, on receipt of $5. 
pages ;  3 4 0  i llustration s  . . . . . . . . . .  $2.00 PA'1'ElI'1'S.-Practical Pointers for Paten-Tills Is a story of outdoor boy lite, suggesting a tees. By F. A. Cresee. 1 2mo. ; 1 44 
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tical instructions are given for building the various methods employed by the most successful inven-. articles. tors in handling their inventions. It gives exactly COMPBESSED Am.-Compressed Air. Its that Information and advice about handling patents 

Production. Uses, and Application. By that should be possessed by every Inventor who Gardner D. Hiscox. 8vo. ;  6 6 5 pages ; would achieve success. 
5 4 0  illustrations . . : . . . . . . . . . . . . . . .  $5.00 PlIYSICS.-Experimenta1 Science. Ele-The most complete book on this subject. It m entary, Practical, and Experimental treats on Its physical and operative properties, and Physics. By George M. Hopkins. In is written by an expert. Tal<en as a whole it two volumes. 8vo. ; 1 , 1 0 5  pages ; 9 1 8 might be called an encyclopedia of compressed air. illustrations . Cloth, $5.00. Half mo-

DIES.-'1'heir Construction and Use for the rocco , . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.00 
Modem Working of Sheet Metals. By This book treats on the various topics of physics 
Joseph V. Woodworth. 8 vo. ; 3 8 4  pages ; in a popular way and describes with rare clearness 
5 0 5  illustrations . . . . . • • . . . . . . . . . . $3.00 and In detail the apparatus used, and explains the 

A most useful hook, and one which should be in experiments in full, so that teachers, ' students, 
the hands of all engagerl in the press working of and others interested in physics may readily make 
metals ; tl'pating Oll .  the designing, constructing, and the apparatus without great expense and perform 
use of tools, fixtUres and devices, together with the experiments without difficulty. 
the manner in which they should he used in tbe PLUMBING.-Modern Plumbing nlustrat-1>"wer press, for the cheap and rapid production of ed. By R. M. Starbuck. 3 9 2  page s ;  sheet metal articles. 1 0 �  X 7 1;(, ;  55 full-page engravings. 
ELEC'l'ltICI'l'T.-'1'he Standard lIandbook 

, $4.00 
for Electrical Engineers. Written and A comprehensive and up·to·date work illustrating compiled by a Staff of Specialists. Second and describing the drainage and ventilation of dwell­edition, corrected. 1 2mo ; 1 285 pages ; ings, apartments. and public buildings, etc. The 
1 260 illustrations. B ound in. flexible very latest and most approved method in all 
morocco . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 branches of sanitarv installation are given. 

A new pocI,etbook conSisting of twenty sections;  PUliClIES.-PuncheB, Dies, and '1'ools for each written by a specialist of engineering experi· lVla.nufacturing in Presses. By Joseph ence and containing the latest data and information V. - Woodworth. 8vo. ; 4S3 pages ; 7 02 regarding standard electrical pra�ti�e. illustrations . . . . . . . . . . . . . . . .  , . . . .  $4.00 
ELEC'1'BICI'l'T.-E1ectrician's lIandy Book. This work is a companion volume to the author's 

By T. O'Conor Sloane. 7 6 1 pages ; 5 5 6 other work entitled "Dies, Their Construction and 
illu strations. Hansomely bound in red Use. " It might well be termed an encyclopedia 
leather, pocket-book style . . . . . . . . .  $3.50 on die making, punch makjng, die sinking. and 

This work Is intended for the practising elec- sheet metal working. ; 
trician who has to make things go. Although the BECEIP'1'S.':"'1'he Scientific American Cyc10-vrinclples of electricity and magnetism are treated, pedia of Beceipts, lIotes and Queries. the greater part of the book Is devoted to prac· EditE'd by Albert A. Hopkins. Con-
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o�nc�.:':::�ed taining 1 5 , 0 0 0  selected formulas. 8vo. ; 

In every-day practice. 7 3 4  pages. Cloth, $5;00. Sheep, 111..66.05
0. 

Half morocco, . . . . .  ; . . . . . . . . . . . . . . .. . 0 GAS EliGIlIES.-Modern Gas Engines and Over 15,000 selected receipts are here collected, Producer Gas Plants. By R. E. Mathot. neal·ly every hrunch of the useful arts being repre· 
8vo. ; 3 1 4  pages ; 1 5 2  illustrations . .  $2.50 sented. The alphabetical arrangement with abun· A practical treatise setting forth the prinCiples dant cross references makes it an easy work to of gas engines and producer design, the selection consult. It has been used with equal . success by and installation of an engine, conditions of l)er- cbemists, technologists, and those unfamiliar with fect operation, producer gas engines and their po�st.. tbe arts, and is a book' which is useful in the bilities, the care of gas engines and producer gas laboratory. factory, or home. plants, with a chapter ' on volatile hydrocarbon, and BErEBEliCE BOOX.-Scientiflc American 011 engines. B.eference Book. Compiled by Alhert GAS EliGIlIES.-Gas, Gasoline, and Oil A. Hopkins and A. Russell Bond. ( n-Engines. Including Producer Gas taining 5 0 , 0 0 0  facts. 1 2 mo. ; 5 1 6  pages ; Plants. By Gardner D. Hi sco,x. 8 vo. ; illustrated . . . . . . . . . . . . . . . . . . . . . . .  $1.50 
4 4 2  pages ; 3 5 1  illustration s . . . . . . .  $2.50 This book deals with matters of interest to A complete book on the subject for gas engine everybody. It contains 50,000 facts, and Is much owners, gas engineers, and intending pUl'cba::!el's oi more complete and more exhaustive than anything gas engines, treating fully on the construction, in- of the kind which has ever been attempted. It is stallatlon, operation, and .' maintenance of gas, lndispensable to every family and business man. gasoline, kerosene, and crude petroleum engines, It is a book fol' every-day reference-more usetul with special information on producer and suction than an encyclopedia, because you will find what gases. you want in an instant in a more condensed form. 

GAS EliGIlIES.-Ga.s Engine Construction. S'1'EAJII[ EliGINE--Modern Steam Engi-By ,H. V. A. Parsell and A. J. Weed,. neering in '1'heory and Practice. By 8vo. ; 3 0 4  page s ;  1 4 5 illustrations . .  $2.50 Gardner D. Hiscox. 8vo. ; ,4 8 7  pages ; A practical treatise describing the tbeory and 4 0 5 illustrations . .  ; . . . . . . . .  , . . . . .  $3.00 principles of the action of gas engines of various This is a complete and practical work issued for types, and the design and construction of a half- stationary engineers and · firemen, dealing with the hOI'se-power gas engine, with illustrations of the care and mpnagpment .of bOilers, engines, pumpt-l, work in actual progress, together with th� dimen- superheated steam, refrigerating machinery, dyna­sioned working drawings giving clearly the sizes mos, motors, elevators, air compressors, and all of the various details. other br!lllches with which the modern pngineer 
lIEA'l'IlIG.-Practical Steam and 1I0t mnst he familiar. 

Water lIeating and Ventilation. By '1'ELEPlIOllE.-'1'elephOne Construction, In-Alfred G. King. 8vo. ; 4 0 2  page s ;  3 0 4  stallation, Wiring, Operation, and illustrations . . . . . . . . . . . . . . . . . . . . . $3.00 Maintenance. By W. H. Radcliffe and 
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h t t h t· d n ti Th t d d 1 2 5  illustrations . . . . . . . . . . . . . . . . . .  $1.00 
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s �f ��e A practical book intended tor electrlcillns, wire· 
principal systems · of steam, hot water, vacuum, men, engineers, contractors. architects, and others 
vapor, and vacuum-vapor heating, together with the interested 1n the installation of telephone ex-
new accelerated systems of hot water circulation, i��:f:s

m
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aa:3 ft�a��i�:�at��: l����g�ng chapters on up-to·date methods of venti- circuits, and systems are thoroughly described. 
Selected wiring tables, which are very helpful, are lIYDBAULICS.-lIydraulic Engineering. By also Included. Gardner D. Hiscox. Svo. ; 3 1 5 pages ; '1'OOLS.-American '1'001 Ma.kin.g and Inter-3 0 5 illustrations . . . . . . . . . . . . . . . . . .  $4.00 changeable Manufacturing. By Joseph 
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fO:b�ll P';',rr':;!:�:' V. Woodworth. 8vo. ; 5 3 5  pages ; 6 0 1  

including the measurement of streams, the flow of i llustrations. .  . . . .  , . . . . . . . . . . . . . .  $4.00 
water in pipes or conduits ; the horse-power of A complete practical treatise containing a valu-
falling water ; turbine and impact water wheels ; able collection of drawings and descriptions of de­
wave motors; -centrifugal, reciprocating, and air- vices, the results of the author's own experience. 
lift pumps, etc. '1'OOLS.-Modern Machine Shop '1'OOlB. Bv 
INDUC'1'IOli COILS.-The Design and Con- W. H. Vandervoort. 8vo. ; 5 5 2  pages ; 

struction of Induction Coils. By A. 6 73 illustrations . . . . . . . . . . . . . . . . . . $4.00 
Frederick Collins. 8 vo:, 2 9 5  pages ; 1 6 0  A new and fully illustrated work describing in 
illustrations . . . . . . .  , . . . • . . . . . . • • . . $3.00 every detail the construction. operation, and 

This work gives In minute details full practical manipulation of both hand and machine tools ; 
directions for making eight different sizes of coils. being a work of practical instruction in all classes 
varying from a small one g1ving a tn-inch spark of machine shop practice. 
to a large one giving 12-inch sparks. The dlmen- WmING.-Electric WirIng, Diagrams and sions of each and every part down to the smallest Switchboa.rds. By Newton Harrison. screw are given, and the descriptions are written 1 2 mo. ; 2 7 2  page s ;  1 0 5 illustrations. in language easily comprehended. , $1.50 
LA'1'lIE.-JII[odem American Lathe Practice. This work is a thoroughly practical treatise on 

By Oscar E. Perrigo. 8vo. ; 4 2 4  pages ; electric wiring In all its hranches, beginning with 3 1 4  illu strations . . . . . . . . . . . . . . .  , . .  $11.50 the simple circuit and working up to the practical 
A new book describing and illustrating the very every-day problems, all being presented in a simple latest practice in lathe and boring mill operations, and intellie:ent manner. It is in every l'espect a as well as the construction of and latest develop· handy, well written. Instructive. comprehensive ments in the manufacture of these tmportant volume on wiring for the wireman, foreman, COD-classes of machine tools. tractor, or electric'.". 

,Any 0/ tl.e o&ove &oo/es will &e sen! postpaid on receipt 0/ Price. 
Our complete catalogue of scleptlflc and technical books sent free on application 

MUNN & COMPANY, - Publishers, - 361 Broadway, New York City 

• 
Please mention the SCIENTIFIC AMERICAN when writing to advern.er. 



SEPTE:\lBER 4. 1 909. 

( Concluded from page 170. ) 

ing a run of twenty·four hours, when 
handling m aterial at the speeds as speci­
fied in the contract, no part of the motor .  
will rise in temperature more than 70 
deg. C. above the surrounding air. All 
electrical equipment is designed for a 
direct current of 220  volts. The grab 
bucket has a cubical capacity of 100 cu­
bic feet of limestone, and the scoop 
bucket of 132 cubic feet.  Both buckets 
are especially designed for working in 
limestone. The grab bucket has an over­
all width of about 7 feet 6 inches and an 
over-all length when open of 17 feet 6 
inches. The ' capacity of the machine is 
200 tons pet hour.  The hoisting speed 
is 250 to 275 feet per minute ; the rack­
ing speed 900 feet per minute ; and the 
whole bridge travels at the rate of 100 
to 150 feet per minute. 

... . . . .. 

MEASURING A RIVER' S  FLOW, 
( Concluded tram page 160 . )  

the velocity recorded a t  a. number of dif­
ferent depths in each strip. By the ver­
tical integration method the meter is 
moved at a slow uniform speed from the 
surface of the stream to the bottom and 
back again. 

For convenience of reference and com­
parison the results obtained are p lotted 
in the form of a curve on a chart. 

Another illustration shows the Great 
Falls of the Missouri River in Montana. 
A gaging station at the p oint from which 
the photograph is taken w as established 
by the Geological Survey in July, 1902 .  

The river is  favorable at this  point for 
water-power development and shows the 
kind of stream, apart from navigable 
rivers, m easured and reported upon by 
the Survey. In this way the Survey 
c onstantly brings to the attention of the 
investing and developing public many 
previously unnoticed but valuable water­
power sites. 

We are indebted to the director of the 
U. S .  Geological Survey for the use of the 
accompanying illustrations. 

.. . . . .. 

THE AVIATION MEETING AT RHEIMS. 

( Concluded tram page 159. ) 
w ith their Bleriot monoplanes. Both 
B1eriot and Curtiss tried to lower their 
speed record!;; for one circuit of the 
course, and the latter succeeded in mak­
ing 2 seconds better time than before. 
His time of 8 :  09  1/5 corresponds to al­
most 4 5 . 7  miles an hour. Bleriot m ade 
the circuit in 8 :  08 2/5,  which was 4 sec­
onds slower thall formerly. 

At the end of 2 hours, 22 minutes, and 
51 seconds, Farman had flown 140 kilo­
meters ( 8 6 .99  miles ) and beaten Paul­
han's  record. It was getting dark rapidly 
and the spectators could only see the ma­
chine as it passed before the grand stand. 
Ten minutes and 19 seconds later he com­
pleted his fifteenth round, and less than 
five minutes later he had beaten Latham's 
record. One hundred and sixty kilometers 
\ 99.4 miles ) were covered in 2 :  43 : 3 5 2/5, 
and 180 kilometers ( 111.88 miles ) in 3 
hours, 4 minutes, 55 2 /5 seconds. As it 
was now 7 :  3 0, the nineteenth round after­
ward made by Farman w as not counted 
in the official figures. He actually covered 
over 190 kilometers ( 118.06 miles ) and 
remained in the air all told about 3 14  
hours. A s  h e  finished i n  front o f  the 
grand stand a s ear�light was thrown 
npon h im. He was pulled from his ma­
chine and carried upon the shoulders of 
his friends, receiving a decided ovation. 
Thus, for the second time, he has won a 
$10,000 cash prize, the first instance being 
when he flew 1 kilometer in a closed cir­
cuit on January 13th, 1908 .  It is possible 
that he will try again to win this sum 
by m aking the 140-mile flight from New 
York to Albany. In the flight for the 
Grand Prix, he carried enough fuel to 
fly 31,6 hours. 

The other prizes awarded in the Grand 
Prix de la Champagne distance race were 
as follows : 

Second, $5,000, won by Hubert Latham 
on his Antoinette monoplane. Distance, 
154.5 kilometers ( 9 6  miles ) . 

Scientific American 

Third, $2 ,000, won by M. Paulhan with 
his Voisin biplane. Distance, 131 kilo­
meters ( 81.4 miles ) .  

Fourth, $1 ,000, won by Count d e  Lam­
bert with his Wright biplane. Distance, 

A Promise to Pay 
116 kil ometers ( 72 .1  miles ) .  WOU

N
L
O

D
. 

you accept a stranoer's note? Fifth, $1,000,  won by Paul M. Tissan- 5 
dier. Distance, 111 kilometers ( 68 .97  Then why accept from a miles ) . 

S ixth, $ 1,000, won by M. Roger Sommer stranoer any other promIse to pay? A w itb a Farman biplane. Distance, 60 kilo- 6 • 

meters ( 3 7 .3  miles ) . FI·re InSUrance poII·CY IS such a The d istances covered by the other com- promIse. 
petitors were : 50 kilometers ( 31 .1  miles ) Oubht you to accept it without knowin<'> by M. Delagrange, with a Bleriot mono· 6 6 
plane ; 40 kilometers ( 24 .9  miles) covered all about the Company ? Your usual busi-by M. Bleriot w ith one of his monoplanes ; 
30 kilometer!;; ( 18 .64  m iles ) covered by ness confidence IS based on knowledoe. Mr. Curtiss with his biplane ; and 2 1  kilo· 5 
meters ( 1 3.04 miles ) covered by M. Le- Why make an exception In that part of febvre with his Wright machine. 

This first aviation meeting has demon- your business which deals with insurance ? 
strated beyond a doubt that the real fly· 
ing machine is here. That aeroplane A name IS worth nothin<'> on any kind of rac€s will soon supersede the dangerous 6 

�i���mo��e ::;:�� t
i�er�U�a�e�� �s

o
su�ue

t� a promIse to pay unless it IS backed by 
give fu.ll details of the successful machines character and resources. at Rheims and their motors, as well as 
further particulars of tlie flights which Th H rtf d F- I C were accomplished. e a or Ire nsurance ompany 
TireB;�'��; .a.�� . 
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. . �: 931 . p74 1 favors in?urane.e knowledge, partie.ularly about itself. 
Til''' inner tuhe. pneuma t i c ,  H .  K .  Raymonu 9:H , 6�8 I ts promise to pay has never gone to protest. Its 
Ti re ping . pnpuma t ic , J. G lanz . . . . . . . . . . . . .  9:l 1 , OG6 

blo to , t °t 1° h Id b k' d Oth h 'fi re u psetter,  .J . II . )l ac(lon ald . . . . . .  : . . .  ;; 9:l1 , 32 5  0 lOa Ions 0 I S po Ie.y 0 ers are ae. e WI sue. 'I H e R  f o r  whpels,  manufactll l'lll g  ela stIc , 1.  5 
'nrc!:' ';:��I��e 

���i'l;g� '  f�� ' p'u'e'u'�;;ti� ' �:ebi� 
9 3 1 ,
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a 000d reputation and sue.h ample finane.ial resourc.es cle , .J. O . hlllg . . . . . . . . . . . . . . . . . . . . . . .  931 , _07 1 b 
fi�:��y�

C
.����iir::�t��t�:·�:���������� : : !!lU�� I that the more you know about it  the more you will 

Toothpick m a c h i n e  c u t t e r ,  H .  A .  DOl T . . . .  931 , 044 t ot e.t'on by lO ts 01° ' Top, '1'. N . Reed . . . . . . . . .  , . . . . . . . . . . . . . . . . 9;11 , 487 wan pr e I p Ie.leSo 
��;' a�;' �I�n����'�� . ;\li�;I

· ·. : : : : : : : : : : : : : : : : :  �:{�:��� It has publl-shed a book "FIO re PreventlOon and FIO re Toy IDntOl , el. ·ctue. II . C. G rant . . . . . . . . . .  n:n . 4 1 7  
'roy, m ov in g pi c ture . E .  W .  Dav is . . . . . . . . . .  9:n . 1 S4 I " h' h t '  

, 
h '  I �oy, mu

.�
i c a l ,. O. Einicke . . . . . . . . .. . : . . . .  9;1 1 .;8fl nsurane.e W Ie. e.on alns In separate e. apters va ua-'l oy mUSIcal ll1�tl  umen t .  R .  R . Dlvllle . . . . . .  n.n , <:.78 , 

Track, carrier.  W. & J. F. M i t chell . . . . . . 9:> 1 , 455 bl ' f t' f H h Id M h 'frack l aring machine . . J. I! . White . . . . . . .  9:H ' 1 6� e In orma Ion or ouse 0 ers ere. ants and Track raIl support,  .J. "-T.  I\..emmerlp . . . . .  , . .  9.'n , 20h , 
'l"l'uck sanding device-. E. A. Longmire . . . . . .  1):1 1 . 444 M f t I t  ht t b Train l i ghting s)'stem. D. C . . . Jae,kson . . . . . .  n:J1 . �l :! anu ae. urers. OUo 0 e In Tray adJ ul-'tahl(' support . asC'pt lc ,  C .  F. Booth f):{l ,.nH E:, Tripod . t i ltlng top , .J . C. Fyfe . . . . . . . . . . . .  H:ll . tl!l2 the h d f ' t  ° Troil ey and support tberdor. S. S. Goldman !l;!1 . ?!l; an s 0 every proper y owner In Trolley clamp , E.  E.  Rose . . . . . . . . . . . . . . . . . !).�1 . 34.) 
Trolley damp, T. Yal'lH'y . . . . . . . . . .  n:n . :!55. !J:n . :157 Amerl°e.a It  may save yo th d Trol l e y  clamp. H. 1'. Dayis . . . . . . . .  931 , 390, 9;n . B91 • U ousan S Trolley conductor d a m p .  C. A al borg' . . . . . . . .  !l.� 1 . �68 

I I  �rolley conducto; h"!l ger. J;. r: 
"

!,l a v i
;
� .  :,� "  ;n l . ��3 of do ars no matter In what e.ompany 'Irollpy h ange-t' , r. " a l'ne-�· . . . )31 , .3voJ, !).,l , oJdG. ,l,n ,.las , 

��·�n:� ������:', �: i;: i\��l�l!�;'i�: " '; ' �' "  931 , 392 
you are insured. I t  IS freeo Send for lOt n.) 1 . 0)\)7, n.) 1 , .A}8, !)�1 . 40() • 

rrrolley h a nger and clamp. C. A alborg . . . . . •  9:n . � 66 
1"l'ol1ey h a rp . T. A .  (;anmw . . . . . . . . . . . . . . .  9:-H , 592 
Tl'oll('y wire h a llger. IIeimbecker & Ol'11Tn . . 931 , 301 
rrl'Ol1J!h an d  glass Rupport for glazed S l l'll

C
-

turf's.  comhhwd.  J.  A .  Ol sson . . . . . . . . .  n:n . 6.";R Hartford Fire Insurance Co. 
'J'j·uck.  H.  C .  G ru n t  . . . . . . . . . . . . . . . . 931 , 4 1 3 ,  D31 . 4 1 4  'I-RIot hal', G.  H .  Vi ll ing . . . . . . . . .  n::n , 1 64 
TnhE' and ba r m i l l  conveyer, �ol'tb & HaJ'l' i-

Hartford, Conn. 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n�1 . li4fi TuhE' drawi n g devi<'E', ,Y o  T. A da ms . . . . . . . .  n:n . [151 

'I'ntle ma ki ng machinE' ,  G. A. Lutz . . . . . . . . n:n . l :14 
Tuhe m i ll tuhe trough , .T. �. Worth . . . . . . . .  9:� 1 . fi44 
Turbi n <.' .  e l a stic fluhl. B .  Ljungstrom . . . . . .  n:11 . :�'13 'Tn)ewri tp r , G .  W .  Dowlling . .  . . . . .  9�1 . 6Rn 
T;\"pewl'i t in g machinE'.  "T. F .  TI(>lmolH! . . . . . •  931 . 303 Typf'wr i t ing marhine . .  T . . T. Cooper . . • • • • . .  931 . (180 
T.'·pf'writin.g' ma eh ine . .  r. C. Doane . . . . . . . . 93 1 . M8 TTmhl'ell n . fol d i n g .  P. L. Pa ge . . . . . • . • • • • . . .  931 .070 Fmhl'ella lock,  n. E . . \ d a m s  . . . . . • . . . . . . . .  9:n . !illO 
TTndf' l'ga l'm p n t .  R. M. Rhlf'v . . . . . . . . . . . . . . . !):j1 . H il 
Pphol :-:tE'l'i ng a t t a (·h m f'll t . H . G . W{'stmorc . .  931 . 1 06 
TTpholf.-;tering machi ne. I . Ka rpf'n . . . . . . • . . .  fI�1 . :1 1 3 
{T ri n al ventil a tor. A . . T. Cll(>ne�· . . • • • • • • . • . .  fI:n . 2HS 
Vah"e, F. C. Hmith . . . . . . . . . . . . . . . . . . . . . . . .  931 . 1 ll5 
Valyf'. r.... Rf'I1ll ttf' . . . . . . . . . . . . . . . . . . . . . . . . 9:11 . 228 
Valve. C.  '\Vn in\\'l'i ght . . . . . . . . . . . . . . . . . . . .  fl31 . ;):�2 
Valvp. fln�h.  E. Nanff'W t . . . . . . . . . . . . . • . . . 9:1 1 .4m') Valve for gas ma in joggle . II. Rh n w . . . . . .  fl31 . r.0I1 
Valvf'. gas regu la ti mr . C . C . Armstrong . . . . !)� 1 . 668 Valve gf'ar. a i r .  E. A. Rix . . . . . . . . . . . . . . . f)31 ' (mo 
Valve, lava tory sunply. W. A .  Speakman . . 931 . 51 2  Val ve , tril1} p .  V{. V .  Turner . . . . . . . . . . . . . .  931 . 238 Valve, tripl e . J. W. Cloud . . . . . . , . . . . . . . . .  931 .27 1 
Vapor electri(' apnnrntus system , F. Con rad . 931 , 1 1 4  
Vapor genera tor, R.  "-T. Ziprlein . ,  . . . . . . . . . . n:n , 664 
Vapor rectifiprs. Rystpm of distrihution for , 1<'. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9�1 . 1 1 !'i  
Vanlt.  huria 1 .  W .  E. Haworth . . . . • • . • . . . .  mn . 2!)f} 

I N V E N TO R S --
We manufacture all kinds of Macbine Novelties. Consult us 

as to developing, perfecting and marketing your patents. 

M AC H I N E  ACCESSORI ES AND N OVELTI ES M FG .  C O .  
PROVI D E N C E ,  R.  I .  

S O UTHERN STAM P I NG & MFG. CO. 
ManufactUrers o f  speCial and patented articles. 

U. S., Nashville, Telln. 

N O V ELTI ES & PATENTED ARTICLES 
Manufactured by contract. Punehmg Dies and Drawing Work 

YEW YORK FLATIRON CO. Belle Mead, N. J. 

Corl iss Engines, BrewCl I  a n d  Buttlers·· Machin ery. T H E  VIL'l'lUt M �·G. CO .• 899 Clinton 8t .. Mll waukee. \Vis 

MODELS '" E X P E R I M E N T A L  W O R K o  
lnTentioDS deveioped. 8pecial lJ achlnery. 

E.  V. BAI L LARD CO . . 24 Frankfort Street.  New Y o r k .  
Veh iele. D. H . . THmes . . . . . . . . . . . . . . . . . . . . .  9R1 . 614 
Vehlelp a ntomatlC' hmke. F. D. Kaser . . . . !lH1 .430 UDDER Expert Manufacturers ��gl;:]: ���rbO:�r}�t��; .. . 

R
: .�{

e
I
l

Y : : : : : :  ��t�5� R '  Fine Jobbing Work 
VehiclE' shock absorber, F. N. Rosensteng-el. 9:11 . 653 PARKER, STEARNS "  CO . .  l88.290 Sbeffield Av., B'klyn, N. Y. Vebi el e wheel , B . C. Oblinger . . . . . . . . . . . .  9Hl .21 4 
Vehicle wheel . C. L. Rh aw . : . . . . . . . . . . . . . . 931 .505 Vehicle Wheel . '1'. R. ;retl'ery . . . . . . . . . . . . . . . . 931 ,615 MODELS .. EXPERIMENTAL. WORK 
�:�tif;���: ��pH����;e!�ntii�t��,: · · · · · · · · · · 9�1 . H08 .tnything frnm a Wuteh tn lUI .-\ntomobl l e  

Ventilator.  F .  G. Andrews . . . . . . . . . . . . . . . .  931 . 661 Chas . E. Dressler & Co., Metropolitan Bldg. , 1 Madison Ave., New York Violin chin 1'f'8t. G. np.ishpim • . . . . . . . . . . . .  9�1 , 251 
Wa g-on hra k e .  W. Ii. Roper . . . . . . . . . . . . . . . .  9R1 . 491 '''ashing compound Rnd making same. 

clothes . .  T.  H. SC'hltwter . . . . . . . . . . . . . . .  9�1 . 498 
Well drilling a nnaratns, H. B. Walker . . . . 931 , 101 
Whalpbone strptch i n g- and straightening m a -

cbine. O.  Holzh aner . . . . . . . . . . . . . . . . . . .  9Hl .204 
Wheelbarrow. R. T. Todd . . . . . . . . . . . . . . . . .  D31 . 096 
\Vheplwrigh t ' A  tool . If'. 1\-1. Sturg-i s . . . . . . . . . .  !)�1 . 1 60  
WhlD, H .  Flescb . . . . . . . . . . . . . . . . . . . . . . . . . . 9:n .047 
\\Th i n  Rocket • •  T. H. La r�oll . . . . . . . . • . . . . . . .  n31 . 4�7 

1 DIE .M O D E LS SPECIAL 
W O R. K  T O O LS MACHINERY 
NA TIONAL STAMPING AND ELECTRiC WORKS 

1 5 3 · 159 S.  Jefferson Stre.t, Chicago. Ill. 
. . 

W..A. NTE D.-One first-class ordnance draftsman at $5.04 per diem. A competiti ve examination will be held Septembt:r 30, 19(]9, to fill tbe above position. For further informatIOn address Inspector uf Ordnance in charge Naval Torpedo StatIOn, Newport , R. l. • 

WAN'r"ED.-Marine eng-ine and boiler draftsmen at $2'80. $3 76, $4 .. 48 and $5.04 per dIem. A com petitive ex­ammatlon .wII I be held September, 13. 1909. to fill t h e  above pm{}tion�. For 1"urther information address Commandant, Navy Yard. Brooklyn, N. Y. 

MotorcYGles 
\Ve are the 1argest dea lers in 
Am erica . Senu today tor our 
new catalog A and save money 

!101'ORCYnE EQl:IPJIEN'l' CO. 
Ilammondsport, N. 1". riB DON'T BE BALD. ��;'.t bSt�;;:'-:�h.�& 

falling. Use our c:tp a fe w rnirlutes each day. ft  means 
_ P"trfect he�lth for the hair. EndOfl'led by leadin� physi-

t' ... 
· pns. PrIce $16. al} days' free trial. Booklet frl'e. 

... IlYGIENIC VACU U M  CAP COMPANY li1'7 Sibley Bldg., Rochester, N. Y. 

CO N S U LT I N G  E N G I N E E R .  
ERN ES'1' L .  RANSOME 

Reinforced Concret.e 
11 Broad way, New York 

A MACH I N E  S H O P  80 go::;:n���t�eet Good Work-Fair Price. New York 
Wi ndmill regul a tor . M. S. Newcomer . . . . . . . .  931 . 1 40 "\Vindow or Rhntter operating mecha n ism , E.  MOD ELS &. E X P E R I M E N T A L  WOR K ,  BABBITT METALi:3.-i:3IX IMPORTANT 

(Jears,-Dies. Tools, Novelties manufact'd. formulas. SCIENTIFIC AMERICAN SUPPI,ElfEXT 1 1 23. Mo Po  SC H E L L ,  1759 Union Street, San Francisco K��7:r�� C���d f���
a

��I�:Je.Munn & Co. and all news. Van Noorden . . . . . , . . . . . . . . . . . . . . . . . . . . 931 .23!l 
Wi ndow 8('1'(\("'11 . D. l\-f. Henry . • • • . . • • . • . . . .  n:n , 421 
Wi re bender . .  1. S. Pratt . . . . . . . . . . . . . . . . . .  931 ,480 
Wires and cables , hanger and clamp for, 

C. Aalborg · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931 , :167 
Wranning m� ('hine , A. l\f. Price . . . . . . . . . .  931 , 646 
Wren C'b , F. Smith . . . . . . . . . . . . . . . . . . . . . . . .  931 ,510 
Wrf'neh , J • .  T. P n r s o n �  . . . . . . . . . . . . . . . . . . . .  mn , 640 
Writing machine. F.. n. H€'�s: . . . . . . . . . • . • . .  n::n ,305 
X-ray apparatus , E. "Y. C'"aldwf'Il . . . . . • . . • •  931 ,034 

A printed copy of t he specification and drawing 
of any patent in the foregoing list, or any patent 
in print Issued sfnce 1863, will be furnished from 
this ofH �e for 10 cents , provided the name and 
number of the patent desired and tbe date be 
lliven . Address Mnnn & Co. , 361 Broadway, New 
York. 

Canadian patents mav now be obtained by tbe In· 
ventors for any of the ·inventions named in the fore­
going list . For terms and further particular� 
address "Munn & Co .• 361 Broal)way , New York. 

__ TH E S C H  E. R D T L E  S TA M  C O . �. STE[ L  STAM P S ,  L E T T E R S  & F I G U R E S  
B R I D G E P O RT C O N N  

Experimenta l & Model Work =",=-==-:-:---. ----
Oir • .s: ad1)ice f ..... WID. H.rdam & Son. 221 Fulton St,NY � MagIcal Apparatus. 

Removed to 182 MUk Street. 

� Grand Book Catalogue. Over 700 en�raVInl!8 
25c, Parlor Tricks Catalogue, free. 

MARTINKA & CO . . Mfr •.• 4�3 Sixth Ave., New York 

MASON 'S  N EW PAT. W H I P  HO ISTS  
�ave expense and l\abllity incident to Elevators. 

A dopted by principal storehou8es In New York & Boston 
Manfd. by VOLNEY W

o 
MA SON &- CO . .  Inco 

Provldence. ]{. I • •  U. 8. A. 

P1ealle mention the SCIENTIFIC AMERICAN when writing to adverti8erll 



You can shoot it 5 times 
"quick as you can think." 
You pull and release the trig­
ger for each shot-the recoil 
does the rest. 

It is wonderfully accurate, 
too. And when you hit 
your game, it is yours be­
cause eve�y shot is equal 
to a one ton blow. 

Like modem military rifles, the 
action is locked by a turning bolt. 
But a Remington is the only rifle 
in the world which encases this 
lock.ed bolt action in a" Solid 
Breech Hammerless steel 
frame. And moreover, the 
Remington loads itself. 

Take a modem Remington" witL 
yon. Made in .25, .30.30, .32 
and .35 Rem. calibres. 

"Bill Enoullh for the Bill-
6 e . t  G a m e "  C i r c u l a r  

upon reque.t. 

mE REMINGTON ARMS CO. 
Ilion, N. Y. 

.\cOlI"" 
315 Broadwa" NewYorkCilJ 

A Clean Shave 

This beauty takes photos 3J( x 53{. 
Uses regular dry plates. Send one 
dollar to-day and I will mail you 
camera, charges prepaid. 

Money back if not as represented. 

F. HEIBEL 
1507 So uth 2d Street, St. Louis, U. S. A. 

CRU·DE ASB ESTOS 
D I R ECT FROM M I  NES 

P R E PA R E D  

I 
R .  H. MARTIN,  

ASBESTOS FIBRE OFFICE. ST.PAUL BUILDING 
for Manufacturers use 220 B'way, NewVork. 

C RO B E T  
.Swiss Files 

,'-" >,�" �?nd other tools shown 
,...,..--=='� =�� ·� - m " The Tool·Monger." 

Sent free if you mention this paper when writing. 
1\I.0NTIiOMERY « CO., 109 Fulton Street, New York CIIJ 

Scientific American 

W
HEN the writing is finished, the act of unscrewing the cap from the 

bottom of the barrel lowers the pen point into the ink. The cap is 
then screwed on to the top (the open end) , closing it ink-tight by 

means of a valve plug which is seated in the mouth of the barrel. While the 
pen is idle Ihe point is submerged in ink. This pen can be carried in any 
position and cannot spill ; in the pocket, like a knife, or in the grip or trunk. 

Waterman's Ideals are made in ever,y style and size that can 
be desired and the action of any steel pen can be duplicated. 

BOSTON 

Write for booklet. Ask your dealer 

L. E. Waterman Company 
1 73 Broadway, New York 

CHICAGO SAN FRANCISCO MONTREAL 

1$54.00 per day 
Th:r:h:rd CAMERA-SCOPE 
And we can prove it. Anyone can operate 
it. Makes 6 IInisbed button pbotograpbs a 
minute. Price of Camera-Scope, with sup-
p�;s 

f��r t1J::ki�t'm�Pet�iC�':it'il't)(ei2'3':M? �xtra buttons $1 per bundred ; extra frames 
$1.50 per gross. Be Indep€ndent and make 
money for yourself. Write today. 

W. S. MOUNTFORD, 100 Maiden Lane, New York, N. Y. 

Two Prices for Stoves & Ranges 
Buy at Factory Price., Save .18.00 
HOOSIER STOVES 

and 

AmericaD Chicago Beach Hotel Europ .... PI... -- Finest Hotel on the Great Lakes __ PI ... 
An ideal resort for rest or pleasure-ten minutes· ride from city, dose to the famous GoH 
links and other attractions of the great South Park System. Has 450 large airy 
rooms, 250 private baths. There is the quiet of the lake. beach and shaded parks, or the 
gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music. Table 
always the best. Nearly 1000 feet of broad veranda overlooking Lake Michigan. For 
handsomely illustrated hooklet address Manager, 51st Blvd. and Lake Shore, Chicago 

News Engine�J::i!1g 
WE WILL MAKE �:�r

gl�e
O��� The Leading Engineering Paper 01 the World. For Civil, Mechanical, Mining and Electrical E,ngineers 

estimates on 100 to 125 pages, 9" x 1 3", weekly. Send ten cents lor Simple copy. 
m'!'nufacture of '!'ny metal novelty. Automati� ma- II you cannot locate desired enmneering equipment write our " Readers Want " department. chtnery, tools, dIes and expert work our specIalty. .,. 
AUTOMATIC HOOK &: EYE CO . •  Holoken, N. J. I THE ENGINEERING NEWS PUBLISHING CO. 214 Broadwny, New York 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

Hlllh Wheel. Travel all Road •• 
Secause all Roads are made t'o 
b. traveled by HI.h Wheel •• 

Oldest and la.rges' makers of high�wheeled 
automobiles in the world. World's record 
for Hill-climbing and Reliabilitv COD­
tests in this class. Only all ba.U-and. 
roller-bea.ring motor ma.de. New 
friction-chain direct drive-no gears. 
Roadllllllty and R."ablllty 
are the reasons for high wheels and 
lolid rubber tires. Send for our 
catalog and learn more about these 
popular. intensely practicablevehi­
eles and their low cost. 

IWl.SHAN AU'fOMOHILE to. 
Suite 242 J1onadnock HI ... tbicllgO 

C OLD GALVAN I Z ING.  
AMERI'CAN PROCE S S .  N O  R O YA LT I E S  

,SAMPLES AND I NFORMATION N A'PPLICATIUN 

N IC K EL 
on 

Electro- Plating 
bparaml and Mateml 

TIl> 

Hanson &. VanWinkle 
C .... 

N.,wILI'k. N. J .  
28 & 30 S. canal St. 

CbtclUw. 

your car has perfcct lubri­cation, your gasoline is used for friction instead of miles of speed. The use of Vacuum MOBILOIL saves the wear of your car. the waste 
of gasoline, and most of the money that goes for repairs. Vacuum MOBILOIL is made in six different gr�des to suit the lubrication 
of every automobile made. One of these grades is exactly adapted to the 
needs of your car. Its use is an investment that saves expense. It will end forever your lubrication troubles. and add to your pleasure and the liIe of your car. 
Wrile for free booklet showing grade of 
MOBILOIL adapled 10 Ih. use of eoery 
car. Gioes Irack records 10 dale and 
money-sning molar hinls. 

VACUUM 

MOBI LOIL 
in barrels and in cans with patent pouring spout. is sold by dealers everywhere. Manufactured by 

VACUUM OIL CO .. Rocbester. N. Y. 

SUSPENDERS 
Fifty -odd styles-thousands 01 pat­
terns-ali lengths-any weight-most 

, \ '\ elastic webs, surest stitching, strong­;/ \), est ends,. rustless mountings-wear 
longer than any other-50c.-our 
guaranty band on every pair. 

Metal parts 
100% stronger, 
lighter, smooth. 
er, more com­
fortable; pu re 
silk web. ; a 
grip that never 
slips, or hurts the 
sock ; fully warranted. 

Ask your dealer ' or we 
send samples direct on re­
ceipt of price. 

PIONEER SUSPENDER CO. 
718 Market St., Philadelphia 

20 In. Hand & Fo'" 
Power Band Saw 

MARSTON'S 
Patent Hand Foot & Power 

Circular & Band Saws 

Send for Catalogue 

J. M. MARSTON 6. CO. 
247 Ruggl •• St., BOSTON, MASS. 

_'lJBRI(AT(S5:�: 
I ANYIH I N (i 5�:f:' IS'"':&I S. C LI NTON ST. 

C.H. BfSLV8CQ fm���f.USA 




