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�. NA.V4J, 4E.nO�LANE. 
In spiw 0{ t� final wrec�ing of Qj�, mlij.fl�in.e, the 

results achieved by Wright 1� fllle 3.l'my tests .. �t 
Fort Myer have proved 8.0 cQD�incing, that one of the 
Navy Department bureaus. is ijeriously investigating 
the question of their usefulness for scouting on the 
high seas. At the first blush, the proposal to, trans­
f€r the aeroplane from the land to the sea will seem 
to many people to be. a mere multiplication of the 
many and serious risks attending the operations of 
the aeroplane on land. "How will the machine start?" 
it will be asked. "How make a landing?" "And how 
will its half ton of weight be supported when it is 
afioat?" On considering the problem a little more 
closely, however, it begins to be evident that so far 
as the difficulties of starting and landing, etc., are 
concerned, they can, with a little ingenuity and proper 
design, be so far overcome, that the aeroplane may be, 
at least in the present stage of the art, handled more 
easily, and with less peril to the navigator, than it is 
under present conditions. 

The navy is so far of this belief, that Lieut. George 
€. Sweet, of the Bureau of Equipment, is, we under­
stand, working on the plans of a naval aeroplane, de­
signed to be carried by our warships and co-operate 
with them in naval maneuvers. The changes which 
would be necessary to transform a military into a 
naval aeroplane are not by any means radical, and 
involve merely the substitution, for the present: skids 
or runners of the Wright machine, or the bicycle 
wheels used by the Farman type, of some form of 
boat-like structure, possessing sufficient displacement 
to carry the weight of the aeroplane. Although the 
Lieutenant naturally is Il-ot making public his plans 
at this time, it is fairly certain that a pair of long, 
narrow, and finely-modeled hulls, attached below the 
machine, will be substituted., fur the present wheels 
or runners. These must necessarJly weigh more than 
the W!:ight brothers' skids ; but they need not be so 
very much heavier than the cumbersome wheels and 
f-raming of the French ' machines. Wben we remem­
ber that although the raciI;tg skiff usOO in sculling 
paces weighs only 25 to. 27 pounds, it is capable of 
.arrying an Qarsman weighing 200 pounds, it would 
seem to be quite practicable to build two shells weigh­
ing but little more t.han the carrying equipment of a 
land aeroplane, each capable of carrying haIr. the 
weight of the machine, or say 500 pounds. Com­
pared with the difficulties of !ltarting on land, the 
naval aeroplane would be at a distinct advantage. 
Our battleships are capable of making from 18. to 20 
miles, and our cruisers from '23 to 30 miles an hour. 
This last is the speed of our fast scout cruisers of 
the "Salem" class; and it would be more than suffi­
cient to enable the Wright machine to rise into the 
air and commence its fiight. In practice, the aero­
plane, furnished with its pair . of shells, would be 
placed upon the fore deck, and the ship turned head 
to wind. When the speed, of the ship through the 
air approached the proper velpcity, the aeroplane en­
gines would be started, and ;tlie machine wouHl leave 
the vessel at a height of fron;t 20 to 30 ,feet above 
the sea. The aerial ' scout, rising high into the air, 
would command a vast field of observation, and pos­
sessing a speed nearly double that of the warship, it 
could, upon discovering the enemy, quickly pass over 
him for purposes of observation. On returning t6 the 
parent ship, the machine would swing round into the 
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wind and come down gradually until it rested on its 
shells, when it could ,be towed alongside and taken 
on board by a boat crane. 

It is not denied that in carrying out these opera­
tions, serious difficulties might· be encountered. For 
the present, at least, and until the aeroplane has been 
greatly improved in stability, power, and ease of 
handling, it would be impossible to make any such 
fiight as above described in rough weather ; but in 
calm weather, and even in moderate breezes with an 
easy sea, we can see no reason why it should not be 
accomplished. We are moving fast in these days, 
and the wonderful flights of the Wright brothers 
have so far established confidence in aeroplane fiight, 
that the attempt to produce a naval aeroplane will 
be watched with the greatest interest, and no small 
degree of optimism. 

., .... 
YACHT RACING IN 1908. 

Not for many years has there been so little inter­
est in yachting as we have. witnessed in this coun­
try during the season which has now drawn tc a close. 
This has been due partly to the general financial 
depression of the earlier months of the year, and 
not a little to the growing popularity of the motor 
boat and the gas-driven cruiser. In Grelrt Britain, 
on the other hand, the season has been marked by 
sQme V'ElI'Y fine racing, particularly in what is known 
as. the 23-meter class, made up of four fine boats of 
abQut 70-foot waterline measurement, designed under 
the new rule which aims to produce a yacht free from 
the exaggerations of' form. and sail plan which charac­
te.r1zed the :racing y�h� built under t1)e eld water­
lipe length and B\lijl area rule. The first of this 
qutilrt-e1;te, was. the "Nyria/' wh).cll made her appear­
an�q, iJ1.. :1;906,. and by h,ell �ood iPerformance pre:v:ed 
that ill ia possibie to. c'ombiM, high speed with goon 
seagoing quaUties. In 1907 two yachts, the "White 
Fi:eather" and "Brynhild," were built to meet the 
�Nyria;" and in a season's racillg the "White Heather," 
�,Fife boat, had no difficulty in beating the previous 
year's champion. The present season was marked 
by the entrance of Sir Thomas Lipton into the class 
with a new boat, "Shamrock," also built by Fife. 
Slole has proved to be a most consistent performer 
throughout the season, winning, out of thirty-five 
starts, nineteen first and two second prizes. In light 
weather the "Shamrock" proved to be unbeatable ; and 
in moderate to strong breezes she was about able to 
hold her own with the other yachts. 

Naturally, the success of the "Shamrock" has raised 
the question of another race for the "America" cup, 
and it is not unlikely that a challenge will be sent 
over this autumn, asking for a race under the new 
rule adopted a few years ago by the New York Yacht 
Club. This rule is approximately similar to that 
under which the British 70-footers have 'been racing 
this year. It was drawn up with a view to elimi­
nating the broad and shallow body, deep keel,' and 
enormous sail spread, which characterized the later 
boats built as challengers and defenders of the much­
coveted trophy ; and there is a strong feeling in the 
New York Yacht Club that future races should be 
,held under this rule. The latest announcement by the 
Cup Committee, however, was in favor of holding fu­
ture races under the old rule, on the ground that it 
produced a faster, if less se'rviceable, vessel ; the com­
mittee holding that the intention of the donor of 
the cup was to have it raced for by the fastest ves­
sel that could be built, irrespective of the question 
of seaworthiness. Interest in the 70-foot class in 
British waters next year. has been stimulated by the 
reported placing of an order by an American yachts­
man with Herreshoff for the construction of a 70-, 
foot yacht, under the British rule, which will be sent 
over to try conclusions with the British quartette. 
If this boat is built, it will afford an excellent oppor­
tunity to prove whether Herresh6ff can show the 
same superiority under the new as he has invariably 
done under the old rule. 

•• &.1 .. 
WATER STORAGE DESTROYS THE TYPHOID BACILLUS. 

It has been known for some years that the storage 
of water, undisturbed', has a beneficial effect in reduc­
jng the number of bacteria with which it may be 
infected. The question has recently been made the 
subject of extensive laboratory tests by Dr. A: C. 
Houston, Director of Water Examination, Metropoli­
tan Water Board, London. Eighteen separate portions 
of water were infected with from forty to eight 
million typhoid bacilli, and bacterial counts were 
made, every week, until the typhoid germs had en­
tirely disappeared. In one of the series of tests, ten 
of the portions of water failed to show any bacteria 
at the end of three weeks, sixteen at the end of 
four weeks, and in five weeks' time the whole of the 
eigh�een portions failed to show any signt;! of the 
deadly germ. 

The bearing of these laboratory tests upon the ques­
tion of city water supply is evident ; for where it is 
possible to store the water iIi suitable reservoirs, and 
maintain it in an undisturbed condition for a few 
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weeks before drawing off, the city using that water is 
provided with an additional sflfeguard against th� 
greatly-dreaded dil:lease. On the other hand, Dr. 
Houston does not consider that undisturbed storage, 
should be allowed to take the place of filtration. 

The latter has proved to be a most effective safeguard. 
against typhoid, and storage should be looked upon 
rather as an additional protection, not as excluding 
the necessity for sand-bed filters. It is suggested that 
the time and expense of purifying a 'city's water sup­
ply might be reduced by using special storage reser­
voirs in combination with mechanical filtratioh at a 
specially rapid rate ; and Dr. Houston expresses him­
self as being satisfied with a well-stored rapidly-fil­
tered water, rather than an unstored slowly-filtered 
water. The difficulty of maintaining a sufficiently large 
quantity of water in an undisturbed . condition for the 
necessary four or five weeks might be overcome by 
building such reservoirs in duplicate, the water being 
drawn off in one while the other was undergoing its 
period of rest. Though the cost of such a plant, 
especially in the case of the larger cities, would be 
heavy, it would be offset by the shorter time required 
to purify the water in the filtration beds, and the 
greater purity obtained by the t\.ofold treatment. 

. ..... 
PROGRESS ON PANAMA AND ERIE CANALS COMPARED. 

Public attention has been so strongly centered upon 
the progress of the Panama Canal, that the people of 
this State, and particularly of New York city, have 
failed to realize either the magnitude of the work 
involved in the reconstruction of the Erie Canal, or 
the ext�nsive scale . upon which the work is now 
being prosecuted. A comparison, of the total quanti­
ties taken out on the two canals, during the years 
tb,ey have been in course of construction, shows that 
the State enterprise is quite comparable� in the magni-' 
tude of its Olli)rations, with that now being carried 
on by the Federal authorities. Active construction 
commenced on the Panama Canal in 1904 and on the 
Erie barge canal in. 1905. During the first year of 
work at Panama,'243,472 cub�cyards were . taken out; 
while 716,676 "cubic yards were excavated ?uring th� 
first year of . ,work-on the barge canal. DUrit'1�.'th. 
second YeaII"S work, 1,799,227 cubic yards were taken 
out· at Panama, and 1,460,705 cubic yards from the 
barge canal. During the third year of work, the 
totals were respectively 4,948,497 cubic yards and 
4,500,459 cubic yards. In the fourth year, 15,764,09& 

cubic yards were removed at Panama. As 1908 was 
the fourth year of work on the Erie barge canal, the 
totals, of course, cannot as yet be given ; but in July 
the total excavation was 1,067,111 cubic yards, or 99 
per cent of the amount taken out at Panama for 
July, 1907, which was 1,076,767 cubic yards. In Au­
gust of this year the total excavation was 1,091,891 
cubic yards, as compared with 1,271,966 cubic yards 
tari:en out at Panama during August of last year. III 
this comparison the important point should not be 
overlooked that the New York State enterprise con­
tains in its 442 miles of length a much larger num­
ber of structures compared to the amount of excava­
tion than does the Panama Canal, the excavation of 
the. Erie barge canal representing only forty per 
cent of the total cost of the work. In both of these 
enterprises the seeming delay in starting the work 
of active construction was due to the enormous amount 
of preparatory work in the prosecution of surveys, 
preparation of plans and estimates, and the purchase 
and placing on the ground of the enormous plant and 
supplies. 

• Ie • •  
Attempts recently made to map out weather charts 

of the high sea between Europe and the United States 
are said to have proved entirely successful. Some l're­
liminary experiments commenced last year, not specIal­
ly prepared, had led to some practical results ill' so far 
as the weather bulletins received from pasj!fng steam­
ers allowed weather' charts and weather prognoses to be 
established on the ocean. The ,more systematic experi­
ments undertaken this year by Dr. POlis, director of 
the Aix-la-Chapelle metereologicaJ �bservat(}ry, in COR­
junction with the Hamburg-American Line on their 
steamship "Kaiserin Auguste Victoria," have been pre- . 
pared carefully, telegrams relating to the weather con­
dition on the coast of Europe being transmitted daily 
by wireless telegraphy from the observatory above 
mentioned to the steamship on its way to New York 
throughout its voyage. If the American and European 
governments and other authorities lend sufficient aid, 
the missing link between the weather records of the 
two continents, viz., those of the Atlantic Ocean, will 
be completed in. the near future, allowing the weather 
conditions from the western boundary of the United 
States to the eastern boundary of Europe to be sur­
veyed daily. This would doubtless mean an extraor­
dinary advance in connection with weather prediction 
(which in t�e interests of agriculture has lately been 
promoted most actively by the German government), 
while yielding a most welcome aid to navigation. The' 
progress of those. experiments is .accordingly watched 
with the keenest interest in German naval circles. 
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THE HEAVENS IN OCTOBER. 

BY HENRY NORRIS RUSSELL, PH.D. 
A bright telescopic comet, with a long tail, was 

discovered photographically by Prof. Morehouse, on 
the evening of September 1. Its orbit has now been 
approximately calculated, and it appears that at the 
time of discovery it was rapidly approaching both 
the earth and the sun, and consequently increasing in 
brightness. On September 15 it was about half way 
between Ii Cassiopeire and the Pole Star, and was dis­
tinctly visible with a field glass. It is moving west­
ward, almost parallel to the Milky Way, and on. Oc­
tober 1 will be a little north of the star {J Cephei, 
after which it will continue to move in the same di­
rection, nearly toward Vega. 

Its orbit is such that it will not come within 100 

million miles of the sun, or much nearer to us, but 
it will doubtless be visible with a field glass, and per­
haps to the naked eye throughout October, though it 
cannot be called conspicuous, as was Daniel's comet 
of last year. 

It is unusual for a comet at such a distance from 
the sun to have so conspicuous a tail. Perhaps this 
means that the comet contains more than usual of the 
very fine particles which are repelled by the presence 
of the sun's light, and form the tail (as explaiaed' 
here some months ago). 
But this is rather a mat­
ter of speculation. If the 
comet came near the sun, 
it would probably be a fine 
object ; but unless the ap­
proximate orbit, deduced 
from the first three ob­
servations is very far 
wrong, this will not be the . 
case ; and if we wish to 
see a strikingly' conspicu­
ous one, we will probably 
have to wait till Halley's, 
comet comes round in the. 
spring of 1910. 

THE HEAVENS. 

We may begin our iden­
tification of the constella· 
tions this month with the 
great square of Pegasus, 
which is high up in' tlie 
southeast. It is so large, 
and the four stars at its 
corners are so bright and 
so nearly equal ( all being 
of about the second mag­
nitude), that it is one of 
the easiest figures in the 
sky to recognize. 

Though called the great 
square of Pegasus, {)ne of 
its corners is really in 
Andromeda, as our map 
shows. The ownership of 
this star ( if we may so 
speak) was once some­
what in doubt, for some 
authorities formerly called 
it Delta Pegasi, thus de­
priving Andromeda of her 
brightest" jewel. Now the 
question has been settled 
in favor of the lady, and 
all star catalogues refer to 
Alpherat as Alpha Andro-
medre. Evidence of the 

At 1(l1/� o'clock: Sept. 14 .. 
• M . . �Q.'.c1l!.c,1£ Sept. 21. 
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the map. The remarkable variable Mira, which bears 
the letter 0, is now near its maximum brightness, and 
visible' to the naked eye. Two years ago it was of the 
second. magnitude, and for a few days the brightest 
star in the constellation. Last year it was hardly. 
more than' one-quarter as' bright. It will be of in­
terest to see how it behaves this time. 

In the intervals between the maximum it sinks be­
low the ninth magnitude, that is, to only 1/1000 of 
its greatest brightness. 

. 

Of the zodiacal constellations which lie above those 
just described, only Sagittarius, setting in the- south­
west, and Taurus, just rising, are conspicuous, though 
Aries contains one star of the second magnitude, and 
Pisces is now enlivened by the presence of the planet 
Satufn. Along the Milky' Way is the familiar se­
quence of fine groups: Auriga low in the nortbeall-t, 
then Perseus, Cassiopeia,' Cepheus, Cygnus, and 
Aquila, with. Lyra �IOW Cygnus in the oorthwest. 
Hercules and Corona; with parts of Ophiuch us and 
Bootes, fill the western sky. The Great Bear is below 
the pole, and the Little Bear and the Dragon are 
above it. 

THE PLANETS. 

Mercury is evening star until the 28th, when he 
passes through inferior conjunction, and becomes a 

.At 9�/. o 'clock. : September 29. 

As her closest approach, or perigee, Is near the tiree 
of full moon, we may expect unusually higll spring 
tides, as was the case last month for the same reason. 

The moon is in conjunction with Uranus' on the 3d, 
Saturn on .the 8th, Neptune on the 16th, Jupiter on 
the 20th, Venus on the 21st, Mars on the 23d, Mercury 
on the 25th, and Ur�nus again on the 30th. 

Princeton .University Observatory. 
. . . , . 

THE LINER. " CLEVELAND" LAUNCHED. 

At the shipyard of Blohm & Voss, Hamburg, Ger­
many, there was launched on September 22 the steam­
ship "Cleveland," the latest ocean leviathan of the 
Hamburg-American Line. 

The "Cleveland" is a'sister ship to the "Cincinnati," 
which was launched in July. These vessels of about 
18,000 tons are destined for the service between New 
York, England, and the Continent, which they will 
enter in the spring of 1909.  

In type they are 'similar to the well-known "Ameri­
ka" and ' "Kaiserin Auguste Victoria," although not 
quite as large. In the first cabin, accommodating not 
over 3{)0 passengers, a notable feature is the large num­
ber of· staterooms for the sole use of one passenger as 
wet! rUt the splendid suites. 

Th�' dining room on the upper deck will be equipped 
with small tables seating 

At \) o'clock: Oct. 7, 
At 8% o'clo.ck: Oct. ,IS. 
.&-89�Q.tock: Oc� .. 22. . 

two, four, and six persons, 
a recent innovation which 
has become immensely 
popular. 

Other public rooms are 
the spacious lounge, music 
roem, writing room, smok­
ing room, as well as the 
gymnasium with electri­
cal apparatus. Sheltered 
corners, making it agree­
able to be out of doors 
during all weathers, have: 
been provided on both the 

. spacious promenade decks. ' 
In addition to the above­
named feature there will 
be an eleqtric elevator, 
electric-light bath, a dark 
room for photographers, a 
bookstall, library, informa­
tion bureau, etc. 

The second cabin accom­
modates 350 passengers', 
and will contain the finest 
accommodations and con­
veniences ever offered in a 
transatlantic pass e n g  e l' 
steamer ; the same applies 
to the third-clasB and 
steerage passengers. 

dispute remains, however, 
for the next brightest star 

NICHT SKY: SEPTEMBER AND OCTOBER 

The. following are the 
principal - dimensions of 
th� ve��E!ls: Their length 
is 600 feet, beam 65 feet, 
and height from waterline 
to upper .!leck 55 feet. 
They are built of steel, pro­
vided with five decks and 
a double bottom extending 
the entire lengtb of the 
ship divided into numer­
ous water-tight compart­
ments. As these ships 
will also carry large car­
goes of freight, they have 
been provided with facili­
ties which will enable 

belonging to Pegasus 
(whJch lies half way between the lower edge of the 
square and Altair) .  is not lettered Delta, but Epsilon, 
as if it was the fifth star in order of brightness in 
the constellation, and tJia fainter s�aFs folf�w down 
the Greek alphabet affer this;lEiaying Delta out alto· 
gether. 

Before we leave the' subject, it may be' remarked 
that a: Andromedre is shoWll by the spectroaeope to 
have a dark Gompaniori; reVIH'Ving about it in a; high­
ly eccentric orbit, ina·period of about 100 days. 

The . eastern edge of the great square, carri"ed far 
southward, comes upon an ia&lll.ted' bright 'star. This 
is Fomalhaut, in the constellation' of t11e Southern 
Fish--one of the most isola.ted'. *118 in the heavens. 
Below this is the southem <l�llatfun Grus ( the 
Crane ) ,  which though C&llWUitiir'som8 bl'ight stars, 
never rises high enough abe� oor' horizon to- be con.' 
spicuous. 

In the southeast is another Ipnt:lly star" almost as 
bright as Fomalhaut. This is Beta Ceti; which al­
though it bears the second letter of the alphabet, is 
the brightest star of its constellation. Cetus is· one 
of the few cases where the Greek letters seem to have 
been scattered over a constellation almost regardless 
of the brightness of the stars. 

The other prominent stars of Cetus are shown on 

morning star. On the 4th he is at his greatest elonga­
tion, 25 deg. from the sun, but, being far south, is not 
well visible in our latitude. 

Venus is' mornin� star,. rising about 2: 30 A. M. on 
the 1st and 3: 10 on the 31st, and is exceedingly con­
spicuous. 

Mars' is also morning star, but is still pretty near 
the sun. Toward the end of the month he rises about 
4:30 A. M. 

Jupiter is also a morning star. Early on the 
II1orning of the 13th he is in conjunction with 
Venus: tlie two plamlts being less .than a de­
gree apart'. This' gives the amateur who is ent'er· 
prising enough to get up early an opportunity to see 
the two planets in one telescopic "field; and· compare 
their apparent size and brightness. . '  

Saturn has just passed opposition, and is observ­
able all. night. Uranus is in quadrature on the 6th, 
and comes to the meridian at 6 P. M. NeptlJ,ne is al­
most'exactly opposite him, and when he is in quad­
rature. on the 10th, he is due south at 6 A. M. 

THE MOON. 
First quarter occurs at 1 A. M. on the 3d, full moon 

at 4 P. M. on the 9th, last quarter at .10. P. M.. on the 
16th, and new moon at 2 A. M. on the 25th. The moon 
is nearest us on the 7th, and farthest off on the 19th. 

them to load and discharge 
the freight very expeditiously. The ships have four 
masts with twenty-four derrick booms. For the 
safety of the vessel all the latest appliances have been 
provided: An automatic hydraulic system for closing 
the water-tight doors separating the eleven water-tight 
compartments into which the hull is su'Odivided, auto­
matic fire extinguishers, intercommunicating tele­
phones, submarine signal system, wireless telegraphy. 
The speed will be about 16 knots. 

• ·e •• 

A JlOTOR-CAR LOCK IS W UTED. 

A: motor-car lock which- wl1Jlbe simple and thief-proof 
W'ould:be· an. invention', which would appeal to motor­
ists just INJ'W','a1ld the '  wonder' is that some such de-' 
viee hilS'· not, aire�dy ,been: included in the.· regular 
equipni�mtof some make 'of car. It maybe true that 
in SCl'ne cities the removal of the starting crank or 
a<8parkplug or some. other part 'of the mechanism is 
a guard "a�inst theft,but thieves are too often gradu­
ates of factories and Carry ' a few handy tools along 
with them. Severlll instances have occurred of late 
in which the thief has supplied the spark plug him­
self. In one day the Detroit police. received news of 
six thefts of motor cars. Three of the cars were dis­
covered that evening.-Motor Age. 
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THE NEW yoU STATE BARGE CANAL. 
Natura has provided two natural outletB from the 

Great Lakes to the Atlantic, oile by way of the St. 
Lawrence River, and the other through the Mohawk 
and Hudson valleys. The first presents the great nat­
ural obstruction of the Niagara Falls; the second is 
intercepted by a range of hills an!! mountains, broken 
by a low depression at, the junction of the Mohawk 
with the Hudson. As far back as, the days of the 
Indian occupation, the Mohawk and Hudson valleys 
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this amount was quite inadequate to enable work to 
be undertaken on, a scale of any magnitude. In 1903 
it was decided to put the question of reconstruction to 
the vote of the people, who by a large majority author­
ized the expenditure of $1Q1,000,000 in the enlarge­
ment of the canal. The new plans called for a least 
depth of 12 feet and a least bottom width of 75 feet, 
dimensions which will accommodate barges of 1,000 
tons capacity. The locks were to be 28 feet in width, 
with a depth of 11 feet on the sill. Subsequently, and 

of location carryln� the new canal as much ail' 20 
miles to the north of the old work. The Clyde River 
is followed to the Seneca River, which, in its turn, 
will be utilized as far as Three Rivers, where the 
Seneca and Oneida unite to form the Oswego River. 
At this point, a new stretch of canal will be formed in 
the bed of the Oswego River, north to Lake Ontario, 
the depth of the riv�r being increased by the use of 
fixed dams. From Oswego River the canal continues 
easterly, following the Oneida River, to Oneida Lake, 

through which it passes, leaving the 
easterly end of the lake through the 
valley of Wood Creek, through which 
it is located to the city of Rome, At 
Rome the canal is carried by locks 
and across the divide, and enters the 
valley of the Mohawk River. 

formed the main ,line of communica­
tion for the various tribes, and, with 
the coming of the white races, the 
importance of this route was empha­
sized, the tide of pioneer advance' 
flowing steadily up the Hudson and 
Mohawk valleys to spread 'out ulti­
mately on the prairies of the then 
Far West. As this route of travel 
grew in importance, it was utilized 
by every means of conveyance known 
to those early days, from the canoe 
and the packhorse to the lumbering 
stage coach. UltimatelY,,:rod inev­
itably, the government found itself 
confronted with the demand for im­
proved means of transit ; and as far 
back as 1793 the improvement of 
facilities for transit by water were 
begun by the construction at Little 
Falls of a canal about 3%- feet in 
depth by three-quarters of a mile in 
length containing five locks, which 
served to carry the water-borne traf­
fic around the rapids. Shortly after­
ward similar improvements were 
undertaken at Rome and other places, 
and finally, in response to the rapidly 
increasing demands of traffic, the 
government undertook the construc-

The successive openings will con�iu the machinery for openiug and shutting the gate; th� gate anchorage; 
the machinery for lUling and emptying valves ; aud the capstan machinery. 

In the valley of the Mohawk be­
tween Utica and Schenectady, the 
canal will be provided with nine 
movable and two fixed dams. Eight 
of the movable dams will be of the 
bridge-and-gate type. They will have 
a maximum lift of 15 feet, and a 
maximum depth on the sills of 20 
feet, By the use of these dams it 
will be possible to control the high 
floods to which th� Mohawk is sub­
jected, and operate the canal with as 
little inconvenience to the thickly­
settled valley as possible. In / order 
to avoid the big drop in elevation, 
which occurs at the discharge of the 
Mohawk into the Hudson River, the 
location of the new canal has been 
changed so as to enter the Hudson 
at Waterford by a series of five locks, 
in which the canal is brought down 
from an elevation of plus 151 feet to 

tion of the Erie Canal, extending 
from the Hudson River near Albany to: Buffal<r-a 
really stupendous work for that early day. .The canal 
was opened in the year 1825. It was 4 feet deep, its 
least width 00 the bottom was 28 feet, and its total 
length was 363 miles. It contained 83 locks and 18 
aqueducts, the total cost of the work behig aQout 
$7,000,000. Between the years 1:836 and 1862 the canal 
was. enlarged to a depth of 7 feet, and a least width 
'on the bottom of 52 feet. The total number of locks 
was reduced from 83 to 72 and their size was increased 
from 15 feet by 90 feet to 18 feet by 110 feet. The 
total cost of the work was $32,000,000. 

Meanwhile the railroad system of the country w� 
developing by leaps lj,nd bounds, and entering into 
keen competition with the waterway . The steady ,de­
crease in railroad rates, coupled with the shorter, time 
of transit, was bound to tell heavily 'in thelrfavor.; 
and there was a .. steady transfer of traffic from .the old. 
to the new systeIllof transportation . Pra,cticalIyno 
effort was made by the State authorities to meet this 
competition, and there was a constant heavy fall in 
the total amount of traffic, which decreased from a 
maximum 4,600,000 tons in 1880 to 2,000,000 tousin 
1904. The only serious effort to aIter conditfons was 
the abolishing in 1882 of the tolls on tbe canal, which 
had amounted in the Sixty years from 1820 to 1882, to 
a total of $120,700,000. In spite of the encouragement 
afforded by this step, 1t failed to win back the traffic 
from the railroads. In 1895 an inadequate attempt 
was made to rehabilitate the fortunes of the canal by 
an appropriation of' $9,000,000 for reconstruction; but 

Upper End of ])ock Wall. 

very wisely, the locks, in anti�ipation of a future 
widening of the canal prism, were increased to 45 
feet width and 12 feet depth over the sill. With a 
view to this possible enlargement, the present. embank­
ments are being built SO ' as to make it possible to 
widen the canal with as little 'expense as possible to 
110 feet; and in canalizing the rivers, 'the channels 
are b"eing dredged to a width of 200 feet. 

, The new canal, on leaving Lake Erie at Buffalo at 
an elevation of 565,6 feet above se,a 18:yel, follows the 
Niagara River to' Tonawanda: Creek, andthence runs 
in an easterly direction, arid generally parallel with 
the shore line of Lake Ontario, until the Oswego River 
is entered, . from which point it continues in a gen­
erally eaSterly direction to a junction with the audson 
River at Waterford. After enterillg Tonawanda Creek, 
it ,follows the course of this stream until, at Lockport, 

it descends by a flight of two locks whose lift will 
vary from 49 to' 54 feet, the lift being dependent upon 
the level of Lake Erie. From . Lockport to Rochester 
the canal extends for a distance of 60 miles in a single 
level, crOSSing the Genesee River before reaching the' 
,cUy, , At the Genesee River, harbor accommodation 
will be afforded by means of a pool formed in the 
rivet. Beyond Rochester the new canal coincides with 
the old canal until it enters the River Clyde neat 
Lyons. Up to this point, the location 'of the old 
and new canals is' practically identical; but be­
yond Lyons the old canal route Is abandoned, arid 
the new location has been laid so as to take advantage 
of the various river channels encountered. the change 

tide level. At Waterford the Im-
portant branch known as the Cham­

plain Canal statts north to its connection with the 
lake. From Waterford to Fort Edward the location 
will lie in the Hudson River, and the new route will 
take the place of the old land line located along the 
base of tbe foothills. Beyond Fort Edward, also, the 
line wiII be on a n'ew location, and its final entry into 
Lake Champlain will be throUgb Wood Creek, which 
wiII be canalized by the use of fixed dams. In this 
connection it is interesting to note that the Canadian 
government has prepared plans for the construction 
of a 12-foot depth of water along the present route, 
from the mouth of the new canal through Lake Cham­
plain to M\mireal. 

An importaitt feature, which should. be remembered 
in judging of the magnitude of the work being done, 

'is that the mere excavation represents but forty per 
cent of the- total cost of the canal; the other sixty 
per cent covers the unusually large amount of con­
.struCtiona1. work, in the way of fixed and movable 
dams, locks, bridges, and other masonry and steel 
work. Thus, there wiII be a total number of no less 
than fifty-four locks, whose ,lift wiII vary from 6 feet 
to a maximum of 40%, feet; and of these, thirty-four 
will be built along the line of the Erie Canal proper. 
As showing tbe improved character of the new canal, 
it should be mentioned that on the present Erie Canal 
there are no less than seventy-two locks. All of the 
locks will be 45 feet in width, with a workable length 
of from 300 to 310 feet, according to the character of 
the boats. Throughout the canal the masonry will be 
of concrete, composed of I' part of Portland cement 

This Cantilever Excavating !Jachine Spanll th� Entire Width of the Canal. The Bucket Grab of MaebiDe Shown in Adjoininr Cut. 

Till lflW YORK BTAT! U.RGE OA1UL. 
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Active construc­
tion of the canal 
w a IS commenced 
over three years 
ago, but on ac­
count of the ex­
tended surveys, 
� o m p a r a t i v e  
studies, and prep­
aration of con­
tract drawings, 
the work could 
not be attacked 
on any consider­
able scale until 
the present year. 
On the first of 
August contracts 
had been made 
to the total 

9 parts broken 
stone, gravel, etc. 
All lock gates 
will be built of 
steel ; and they 
will be operated 
by electric mo­
tors, the power 
b e i n g generally 
developed .by tur­
b o-g e n e r a  t o r  
plants located at 
the locks. For 
the control of 
r i v e r s  a n d  
streams and the 
impounding 0 f 
water for summit 
supply, thirty-five 
dams will be re­
quired, of both 
the fixed and 
movable t y p e s. 
The statement of 
the total amount 
of excavation and 
c o n  s t r u c t ion 
to be executed 
gives an impres­
si ve idea of the 
magnitude of the 
work. 
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amount of $26.-
265.158, covering 
152lh miles' of 
canal ; and on 
the same date, 
plans had been 
completed cover­
ing an additional 
amount of 98% 
miles of canal 
and a large stor­
a g e  r e s  e r voir, 
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Plan, Profile, and Sections of the New York State Barge Canal. 

QUANTITIES OF EXCAVATION AND CONSTRUCTION FOR NEW 

YORK STATE BARGE CANAL. 

Dredging .... . ......... .... . . 57,676,700 
Earth excavation .. . ... . . . . . . 54,989,000 
Rock excavation . .......... .. 10,806,000 
Embankment and back filling. 9,454,300 

Concrete 
132,927,000 

4,243,105 

cubic yards. 

Cut stone . _  ......... -. . . . . . . . 9,787 cubic yards. 
Iron and steel . .... .. ...... . . 82,500 tons. 
Sawed timber .... . .. . .. . ... . 93,756,000 feet B.M. 
Piling and round timber ...... 4,230,000 lineal feet. 
Rip-rap . . . . ... . ..... ..... .... 1,628,967 cubic yards. 
�umber of locks . .. .. . . .  .. ... . 54 
�umber of dams............ 35 
Total length of canal ......... 442 miles. 
Total estimated cost .......... $101,000,000 

which represent­
ed an estimated cost of $11,760,612. Work on the 
canal is now in full swing ; the total excavation on all 
contracts during July amounting to 1,067,111 cubic 
yards, which is 99 per cent of the amount taken out 
at Panama for July, 1907. 

.. ... 
Air-pump displacement should be one-seventy-fifth 

of the low-pressure piston displacement on a com. 
pound engine. 

l;"utlOI1 ,,1 Canal Excavated in Soft Material. The Material Dr"dged Out and. the 
Earth l:xcavation Amount to on t.ne Whole Canal 112,665,700 Yards. 

Lubee,ker Excavator. The Material is Doa' froui the Lett-.Hanu "lUll: of 
MachJne, Emptied onto a Conveyer, and Deposited in Dump at Right. 

Loemtz Rook B1'eaker. Operated by Lifting and Lettinr 
Fan the 16-Ton Iron Hammer Seen Bp.low the Derrick. 

COllitruCtlng the Concrete Wa.l1& of No.2 LQCk at Watertord. ThiB WlU be One of a Series 
of Five Loeb, 

,. OW,. ... 1'1' ...... ....... a ..... 
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The SIXth Tubereulos18 Congre ... 

If there be any gatherings of more merit and endow­
ed with more beneficent infiuence in shaping the future 
of our race than even peace congresses, they are 
the series of congresses on hygiene and demography, 
and principally those on tuberculosis, which have met 
during the last two decades. The present Congress 
on . Tuberculosis now convened in this country is the 
sixth of its kind. It has never been surpassed in the 
wealth of material ' oftered, and .its deUberations w1l1 
give . a vast impetus to the great work of eradicating 
a terrible plague. Some idea of the magnitude of this 
Sixth International Congress and its exposition and 
our own share in fighting consumption may be gleaned 
from the fact that of the 438 contributors to the 
exposition, 312 reside within the limits of the United 
States ; 126 without. Two hundred and twenty·two 
of the , number are collective contributions, that is, 
froll!. associations, societies and other corporate bodies, 
and 216 from individual members of the Congr.ess. 
Of the 222 collective contributors, those from the 
United States number 170 ; those from Europe or 
from other parts of America, 52. Of the 216 indi­
vidual exhibits we are indebted to the United States 
for 142 ; to European and American countries outside 
of the United States, for 74. 

The economical necessity of stamping out tubercu­
losis . and thereby increasing national e1liciency can 
not be more graphically presented than by condens­
ing the able paper prepared for the Congress by Prof. 
Irving Fisher of Yale University. According to Prof. 
Fisher, tuberculosis costs, in hard cash, over one 
billion dollars a year. Consumption kills 138,000 
every year in the United States. This is equal to the 
deaths from typhoid fever, scarlet fever, diphtheria, 
appendicitis, meningitis, diabetes, smallpox, and can­
cer, all put together. The scourge picks out its vic­
tims when they are young men and young women, at 
the very time they are beginning to earn money. 
The minimum cost of such items as doctors' bills, 
medicines, nursing ,and loss of earnings before death 
amounts to over $2,400 in each case, while the earn· 
ing power which "might have been" if death had 
not come brings the total cost to at least $8,000. If 
this is niultipUed by th,e 138,000 deaths, we find the 
cost , is bigger than the almost incalculable sum of 
$1,000,000,000. Prof. Fisher estimates that over half 
of this cost generally falls on the luckless victim 
himself, but the cost to others than the consumpti:ve 
is over $440,000,000 a year. As a matter of self-defense 
it would be worth while to th,6, c9,ll!.mUnity, in order 
to save merely a quarter Of ' the ' lives, ll,o,w lost by 
consumption, to invest $5,500,01)0,000. AJ prj3ft,1lnt only 
a ,fra(:tion of one per cent of this lI!.<lMY iM ��,g used 
!o fi&"ht t�e dise�. . �i�e �mi{lIl WlOple' ��w livin� 
In the ,Ut,llted Statel! are d9'm1� �o ftll, ct:!�WJ;\pj;iv�' 
grayelL unless s,{)�hing, is ��. to I!l,Ilve thllm. � 
each death means an�wtr' �d Vid for 110 ,  W;hole :ra,pi- , 
11y, Prof. Fisher 'es�iWlI,tecf th,at ' t�ere will b.e o�er 
20,000,000 persons ren4ered, llltser",ble by these deaths. 

Government ,control ' {If �ouie kind seeD).S an obvious 
necessity. In this country we are hampered by the , 
constitutional requirement of respecting State rights. 
As Dr. H. M. Bracken pointed out to the Congress, 
there are interstate regulations relating to the ship­
ping of hogs, cattle, and commercial products, but 
when the question of national legislation for the protec­
tion of human beings is raised, ' th.e question of States 
rights is brought forward and the p,ropOB.ed , l�isla­
tive , measure, is promptly k:1l1ed. ' In a ' r9(:ent articJe 
Dr. C. ' Harrington ' drew attentioq to' t!J.e , r�M-k1LP\� 
difference which may ��st u!lder cQ]!ditigns fql)4a� 
mentally alike; in tl;l.e l!.l:atter of States rights, cit­
ing as illustrationE! the f�t tp,�t ' while St!l..t�M riglJ,tlil 
prevented le�isll!tio:tl for �!1�ional «:\uwai!.tin,e c9�er­
ing a Pilriod of aJlout a ce�tury, no strong QlIj�tip�, 
were made to t\le ' ],)ABS!i\ge of njl.tio:tlal laW� reJ��\� 
to pure food" pJl.cking h,�� Pr04ucts, etc. . 'l'JJ& WWI1-
tion of States rfii�tS, : ia�e�Pf t\l.r1.Jli� asi4� W:� tt 
interferes witb l�t�1a�e COJIlJlil.�r�J p�Qbl�. 
�ther lII�t.�atiQn of ; the Jf��r "al�e, of 1;QE\ clQ}!a.r 
than of human 1fte: TW� veJ:"y' CQ�r� . lM¥! .. rElIJfl�VI!d 
.a whole ' section to' the consideration of State and m.u­
nicipal cont,rol of tubeJ:"��iQl!iS, a,nd Qr" l�wl! "'Ad o�ili­
nances relating to , it. T�e thp,e is �p�m�aclli�g when: 
the people ;w:ill , in,st�t 'Won hl;i.ving their hElalth l!1a�El­
guarded. ' We , ha.-v:.e .... in this country , a  cabinet with 
special members ' for la,w, ''f�r , war, fQr th� ll�VY, for 
foreign ' politics, " for '" internal 'poiiti�al and e�nOlD:lC 
impro'veme�ts. W1e ' have Ii IIp��ial department f�� 
agriculture, which ' suPplie� the ' p�ople with rare and 
common !leeds: and ' prevents and cures the ' dis�as�s ot 
their c\.ttle. · We ev�n begi� to �ak� � eni to Qur 
derelictio� ,in • a\lowin� our , f�rests t�t_ burlled Qr 
stolen. We .ha.v:�, hQwe."�r, , n� ��tral 'i.rtlprelilentation 
of the fQr<lEls tbat,ma,lle, fOJ:" the�:��s.ica1. welJare p� the 
people, and no Unit�d States board of health. . Above 
all, the po�r�r clasBiS' BhoUld " l>E}�,.e�ght��ed on: the 
dangers of conllumption, ,a subject which Sherman C. 
Kingsley brough,t to the attention . of . the Congress. 
He showed, that the necessities of life exhaust the 
earnings of a man earning from nine to eighteen dol-
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lars a week, leaving no margin for emergencies. A 
call from the doctor means the price of a day's wages 
and a cut from the rent or the savings for shoes and 
clothing. For this and many similar reasons tUbercu­
losis is far advanced when discovered among these 
people. The only hope of recovery depends upoll early 
diagnosis. They live in the least favorable parts of 
the city, in tenement houses, in neighborhoods where 
milk and food supplies are inferior. In a recent ex­
amination ot 150 families by Dr. Theodore B. Slj.Chs, 
25 to 30 per cent of all the children in these families 
showed signs of infection. The disease forces children 
out of school at the earliest possible age, exhausts 
family resources and vitality and fastens itself on the 
weakened members. The obvious needs suggested are 
more hospitals for advanced caseS-hospitals that will 
gain the confidence of the people themselves and also 
satisfy the conscience of the community. We , need 
more sanatoria for incipient cases, more funds to save 
fathers and mothers still in incipient stages, a wide 
increase of tuberculosis clinics, day camps, and church 
classes as adjuncts to the home care of patients. 

The present movement is guided by the endeavor to 
put every personal consideration aside, and to bring 
before the Congress the newer and more recent means 
of grappling with the tuberculosis question. It would 
be impossible not to express gratification that the Con­
gress has brought to our shores many who are of inter­
national reputation. 

• I • • • 
Encke'. COOlet. 

Encke's comet was reported from the Cape Town 
Observatory on May 28 last, about one month later 
than the time calculated by Prof. Backlynd. The diS­
crepancy is easily accounted for by the perturbations 
which the body naturally undergoes as it travels 
among the planets. Next to Halley's comet, which will ' 
probably be photographically 'picked up in a month, 
and which will reach perihelion in 1910, Encke's comet 
is the most famous body' of its kind. In the first place, 
.it is periodical, and therefore belongs to a class num­
bering comparatively few comets. In the second place 
it has been made the subject of as much mathematical 
calculation as Halley's comet itself. As it now appears, 
Encke's comet seems dismem1;lered, the tail being sep­
arated from the nucleus. It is rarely that any comet 
presents the same aspect twice in succession, for which 
reason this mutilation is not extraordinary. On some 
of its previous visits it has appeared almost tailless ; 
on others it was a perfect comet of i� . kind. Unfor­
tunately, the comet is south of the e.q,uaWr, for which 
reason it cannot be very well observed QY 1JUmJ" ob­
servatoJ:"ies of the world. 

. .  , . .. 
Funeral oC �Ieut. �:urt4p. 

Lieut. Thomas E. Selfridge, the proouising young 
al'�y ofJicer who fell to his c\eath with Orville W;right 
in the Ifltter's aeroplane OD. S,eptember 17, was bll,ried 
with military honors in the .Arlington National Cellle­
tery, which adjoins Fort Myer, on the 25th ultimo. 
The loss of this brilliant onIcer will be keenly felt, 
particularly in aeronautic circles, for he was thorough­
ly informed in the new science, and, as the secretary 
of the Aerial Experiment AssociatioJl, he had had 

' much to do with the development 'of Jl.eronautics in 
America. The various aeroplanes built by this asso­
ciation, all of which fieW successfully, were designed 
by him, and the third of these, the "June Bug," on 
July 4 last won for the first time the SCIENTIFIO 
A"ME�IC4N Troplty. Ueui. Selfridge is the first martyr 
to llight by IJ. �lf-pJ:"opelled heavier-than-air fiying ma­
ch\Q,e, a,ncJ ii �� but fitting t1].at a suitab.le monu­
DJep,t; ,sho11l(1 b.e erectell oJl the sppt where he ,fell. 

· }1:r. OrvilJe Wrlgll� 1a SlOWly ' recoveri� from the 
il)j\tli� lll!r Ell,l.t�i�11 iJl the, f�� of the Il.6ropla,ne. His b���n iblJiI. , iEl 1!19W1Y �itti�g, . and h�s u.ltimate re­
�:wrY is. ol;lIy a matter of time. . 

'., . , " 
11lelU� iiple-. 

A, �a,n firm has btougJ,J.t ollt a qew process for 
�tipg, �m� and fOJ:" �914j�� it in variol,ls forms, 
�&: ��" prWC�lll�, of t),e electJiI,c fUrnace. The snica 
( I;l:q,�tz, �tc. ) iii fl,We.Il iJi , a ,  sJ.lecia;l type of furnt'-ce, 
;w.d t9 tllJliI IilQq , it ,.. placed ill. a ca):"bon tube whicl!, 
iB, mo1,lJlte4 hori$QntaJJy Of vertica;lly as, qesired. Tlliil, 
tl}.b� fo,rnijl @e Qf the �1�trod6lil of t�e furnace, and, 
it iii! i:tl!!erted in a l�er tll.b� w:4icb, is used as tb,e 
s�OJ;l.I1 elec�rode. IJ,l 'tl\� �e �weE!n the tubes i8 
pI�ced, carbon powd�r of ofuer condu.cting subst�ce. 
Ql;le ep.d of tl�e inner tllbe is closed by a rell!.ovable 
stopper. The outside of the large tube is Qlosed by 
a cover whlCl1 has su� shape tlj.at it caJl be inserted 
more or lees in the melted ma.tter of the inner tube. 
A suitable. 1u)uEling of ', firebrIck inclQlles the whole. 
The eurre:tlt is passed .between the two carbon ' pieces 
and the heat causes the melting of , the silica in the 
b� m!lJiner. When the silica is entirelJ f\ltIed . it can 
be tlPtei from the mold in the fonn of a, SOlid block. 
On the other hand it can be molded by using an inner 
core which Is placed inside the above-mentioned tube. 
so as to compress the slUca within the latter. Steam 
or compressed air can be used to give the needed 
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pfessure for the molding process. At the conclusion of 
the process the end , of the mold is removed and the 
silica is driven out by means of the movable piece. 

• c e  .. .. 
WUbnr Wright'. Late.t Aeroplane Record. In France. 

On September 21, only four days after the accident 
to Orville Wright's aeroplane at Fort Myer, his 
brother, Wilbur Wright, surpassed all previous rec­
ords by remaining in the all' 1 hour, 31 minutes, and 
20 seconds, during which he fiew 98 kilometers ( 60.85 
miles ) -in a circular course above the m1litary field 
at Auvours. The average height of the aeroplane . 
above the ground during this fiight wall about 25 feet, 
though at times Mr. Wright sent it up to an elevation 
three or four times as great. The machine fiew with 
great steadiness, and only alighted at the starting 
point when it became too dark for the aviator to see. 
The start of this record-breaking fiight ( which sur­
passed that made by Orville Wright by 16 minutes and 
56 seconds) was delayed until afternoon on account 
of a brisk breeze. At 4 P. M. three unsuccessful at­
tempts to launch the machine were made. The trouble 
was found to be that one of the rollers of the car 
which carries the aeroplane on the starting rail was 
damaged. This was repaired, and at the next at­
tempt , the machine was started readily. A large and 
enthusiastic crowd witnessed this flight, which dis­
pelled all doubts abroad as to the complete practica­
bility of the Wright aeroplane and; the possibility of 
making extended fiights with it. A few days later, 
on September 24, Mr. W:right demonstrated that he 
could fiy in an 18-mile wind. He remained aloft 54 
minutes and 35 seconds, and fiew a distance of 39 
kilometers ( 24.21 miles) in a circular course. When 
the aeroplane turned into the wind it slowed down 
perceptibly, while when it fiew with the wind it 
traveled very fast. The following morning a fiight 
of 36 minutes and, 14 seconds duration was accom­
plished. After fitting division paI'titions in the new 
large gasoline tank in order to check the movement 
of the fuel , from one end of the tank to the other 
(which tended to aftect the equilibrium) ,  Mr. Wright 
made a 5-minute test fiight. This was followed by a 
9-minute l-second fiight with M. Paul Zens as passen­
ger, which was but 5 seconds shorter than the record 
one made by Orville Wright at Fort Myer when he 
carried Major Squier as passenger. ' 

. . . , . 
The Current SuppleOlent. 

Th� current SUPPLEMENT, No. 1709, ope:tlS with an 
article by our English correspondent ,on some highly in­
terestin� discoveri�. wl1ich dord cc;>nclul3ive evidence 
of a connectin� li:tlk 'PetW9lil:tl th� Gree)r a,rt and the 
a,� � Qf the Far Eut. pr, Fr@cis Darwin's striking 
p�per on the movement of P��Jlts is cQntinlled. Prof. 
Hjlrold Jacoby explains pOllulayly the meaning ' of 
gravitation. Armor-bearing �i�a,ll! are described. and 
illustrated. Inventors , will r�ad with interest some 
striking I!tat�tics on occupational mortaUty, which 
tend to show how . much the inventor can do to ame­
liorate conditions in the factory and workshop. Dr. 
W. Donsell contributes an article on the ' preparation 
of tobacco; Very few people have ever heard of Count 
Francisco Zambeccari, yet he was the Zeppelin , of his 
4ay. In the SCIENTIFIC AMERICAN SUPPLEMENT will 'be 
found a description of his dirigible airship which sailed 
the air in the early part of the nineteenth ' century. 
A new gas locomotive embodying some novel features 
in its construction is described and illustrated. One 
of the latest developments in the application of ar­
mored concrete is the construction of poles and masts 
for the support of telephone and telegraph lines. An 
excellent article describes their manUfacture. Wilson 
E. Symons writes on the future of the electric locomo­
tive. The 1neasurement of ocean waves is the subject 
of an article by J. B. Van Brussel, in which he de-. " 
scribes a method of measuring waves, a method bJtlied 
Oli. comparative measurements of spectroscopic photo­
grapl1s. A primer of wood preservation is presented 
by W. F. Sherfesee. Tl1e usual erectrical notes and 
trade notes and formulle will be found h their accus-
tomed places. 

Vi!i11tors to C,"i�9r�ll!. ' will have access to a third , 
�elit of gill'llt re(lwoo.ds when the counties . Of Tulare , 
�d . Fr�1lO coIll�lete conEltruction of twenty-five , miles 
Qf highWaY between Visalia and Redwood Canyon, in 
tlle Kings R,iver country, where there is a grove of 
over fifteen thouliland , magnificent specimens of the 
8eqU()ia gigantea, many of which are said to compare 
in size and beauty with the trees of the Mariposa and 
Calaveras groups. It is probable that the property', 
which is as yet untouched by lumbermen, will be ,  
recommended to Congress for purchase as a nl!.tional 
park. One tree in the redwood grove, recently meas­
ured by a government reger, is 110 feet in circum· 
ference and is estimated to .contain 800,000 feet of 
lumber. A cla1m is made that a fallen giant in tlie 
region is the largest in the country. Located at an 
altitude of less than six thousand feet, the canyon 
would be accessible for a' longer period than the other 
giant groves in the State. 
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Prevention oC Street Noises. 

To the Editor of the SCIENTIFIC AMEBICAN : 

Your article in this week's issue on "The Street 
Noise Crusade and the Rail Joint" is very good on 
this cause of unnecessary street noises. By far the 
most noise is produced, to my mind, by the wheels on 
the cobble stones. If flat rails about five inches wide 
to admit of the different width ' axles were laid, making 
two tracks in every stone-paved street, the loads would 
be drawn much easier and faster by the · hors!J'S. The 
noise would be greatly lessened, and the nervons sys­
tem of mankind thereby incalculably benefited. The 
animals' endurance would be enhanced and business 
much more quickly bandIed. The expense woulll he 
more than compensated in various ways. 

FRED. BRADLEE ABBoT. 
Sharon, Mass., September 4, 1908. 

• • • • • 
Wreck oC the White Mountain Express. 

To the Editor of the SCIENTIFIC AMEBICAN : 

I read the above-named article in a recent issue (}t 
your valuable paper with much interest. 

As you state, the train was hauled by a double­
header. You give as a cause of the wreck the heaVy 
lateral swaying motion of the electric locomotives 
that were hauling the train. I am of the same opinion 
so far, but furthermore believe that the main caUse 
was the double-header. If a single engine had been 
used I don't think it would have occurred ; and if it 
had been as heavy as both of those together, for a 
simple reason. 

If the forward engine of a double-header strikes a 
depression, say in the left-hand rail, it will be thrown 
to the left, and after passing the place will sway to 
the right just in time ' to meet the second engine sway­
ing to the left for the above reason. This will cause 
a heavy twisting motion upon the engine truckS, and 
tends to spread the rails, which it doubtless does when 
the locomotives weigh 95 tons and run nearly 60 miles 
an hour. W. MITTENDOBF. 

New Braunfels, Tex. 
. 4  • . • 

A bsorption oC AlDldo Bodles t'rOID the son. 

To the Editor of the SCIENTIFIC AMEBICAN : 

I notice in the issue of SCIENTIFIC AMEBICAN of 
August 15, 1908, page 111, an article in regard to the 
absorption of carbon, from the soil, and especially the 
utilization of amido bodies. In this connection permit 
me to call your attention to the fact that in 1897 I 
published an article referring to the same subject. 
This article ' was pubiished in Die Landwirtschaft­
lichen Versuchs-Stationen, vol. xlix, 1897, page 193, 
and in the Journal of the American Chemical Society, 
vol. xix, No. 8, August, 1897, page 605. 

The complete data show that oats grown in soils 
rich in humus contain about 25 per cent more nitro­
gen than those which are grown upon ordinary agri­
cultural soils, and that this increase in nitrogen is 
due directly to the absorption of amido bodies from 
the soil. Naturally, the whole of the amido body 
would be more or less completely utilized, and thus 
carbon as well as nitrogen would be assimilated by the 
plant therefrom. J. W. WILEY. 

Washington, D. C., September 10; 1908. 
.. . . . . 

Science, Enunciation, and the Schoolboy Mind. 

To the Editor of the SCIENTIFIC AMEBICAN : 

In your issue of August 22 the article entitled "Sci­
ence and the Schoolboy Mind" calls attention to the 
tendency of trusting to oral instruction in schools and 
the risks thereto. I would state that a great deal of 
Hle fault is not in oral instruction itself, but in the 
manner in which it is given. The tendency of the 
average, teacher is to talk rapidly in explaining a 
lesson and, if I may say .it, carelessly. This does "
not mean the use of improper grammatical English, 
but . the improper enunciation thereof. 

If, to quote the article, a pupil hl!-d heard the teacher 
say in a purely syllabic way the definition of the 
equator, the i'idiculous interpretation of it as "a men­
agerie lion" would'not and could not result. 

In speaking syllabw<!:lly the syllables are fully 
sounded" and a sufficient pause made between each, so 
as to prevent a blE'mding together of the flnal and 
initial SQUlids. ' The length of this pause need not 
necessarily be more than a fraction of a second. Too 
much stress cannot be laid upon the matter ' of correct 
speech, the lack of which is the cause of the errors 
stated. Teachers should be instructed especially in 
the great importance of Gorrect speech, and especially 
in the classroom. In fact, propex: enunciation of 
speech should be a sine qua non in the examination 
of teachers. 

In' syllabic speech a misconception of a word is im­
possible to the pupil's mind, because each sound is 
clearly enunciated aad time given for it to make the 
desired Impression on the pupil's mind. In rapid un­
syllabic speech, the words are transmitted from tM 
teacher to the pupil in such a way that there is a 
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conflUlion of sound, and a false impression is made 
upoa the pupil's mind that can be removed only after 
a great deal of trouble. One can easily prove it by 
readiag both the statement that "the equator is an 
.imaginary line" and that "the equator is a menagerie 
lion" in a pure syllabic style ; or better, read the state­
ment both syllabically and unsyllabically. The differ­
ence will be such that no further proof is necessary. 
In fact, too great a stress cannot be laid upon this 

- matter, which is so important and yet so utterly neg-
lected. GEBALD ELLIS CBONIN. 

Brooklyn, N. Y., August 30, 1908. 
• .  I '  • 

At .. i!lflouts and ArtUlcta! Fog. 

To the Editor of the SCIENTIFIC AMEBICAN : 

A great diral is being said and written of late coh­
ceffiing the influence the airship will exercise on 
modern warfare. Heretofore strategy, the doing of 
thingS not expected by the enemy, the execution of 
�E\'Cret movements for which he is not prepared, has 
'befm the very soul of military science. But with the 
adiieht Of the "air scout," we are told, all this will be 
cllan�eit ; evilry general wilf know just what his op­
po1l:erlt is up to, the man with the big army will win. 

it seems to me that this view of the matter over­
looks some important possibilities. When the "air 
scout" becomes an accomplished fact, will not some 
inventive person devise an artificial fogmaker, a kind 
of bomb that- will, in exploding, fill the air with 
smoke, so that the aerial spy wiII be foiled ? Some­
thing of the sort will surely happen. A general about 
to execute a flank movement, or a concentration on 
some given point in the enemy's line, could make his 
preparations over night, and then, after having filled 
the upper air with smoke by means of balloons loaded 
with the smoke'producing mixture, deliver the blow 
as he designed it. And his foe would have no other 
way of ascertaining his intention than the gOOd old 
method of observation and deduction. 

In a recent story H. G. Wells depicts a fancied battle 
between a fleet of American battleships and a German 
air fleet, in which the Germans get the best of the 
fight by dropping bombs on top of the unlucky vessels. 
Now, the latest- type of British cruiser, the "Indomi­
table," I understand, is without rigging. Why could 
a ship of war not be equipped . with a bomb-proof, or 
at least a bomb-shedding, roof? This device would ex­
plode the deadly missile in the air, away from the 
vitals of the ship, and thus save her from destruction. 
Or perhaps the roof could assume the form of a net­
work, which would be lighter, and would not catch 
the wind. 

In fine, although the introduction of air scouts and 
bomb-dropping aeroplanes will complicate matters, I 
do not believe they will revolutionize warfare, as has 
been alleged. Possibility has always a few trumps up 
her capacious sleeve, which she can produce when 
needed. SYDNEY C. HALEY. 

Eustis, Fla., September 12, 1908. 
• 1 . ,  • 

The viihle oC tncllned Propellers Cor Hellcopters. 

To the Edit01' of the SCIENTIFIC AMEBICAN : 

I desire thtough youI' columns to bring to the atten­
tion of aeronauts an experiment which may possibly 
throw a little light on the problem of aerial navigation 
by means of tlie helicopter type of machine. 

Experiment slfows that the simplest form of heli­
copter, the propeller with flat inclined planes, cannot 
eXElrt sufficient fitting force to raise the weight of the 
engine with: any additional Weight. Although the effi­
ciency· of th� helfcopter can be very mueh increased 
by varying the Shape of the planes, so far no form has 
been devised which gives any great promise of success. 

The failute of the helicopter is due to the fact that 
a large proportion of the power of the engine is wasted 
in creating lateral air currents, which have no effect 
in raising the machine. That an engine can exert 
more than power enough to raise itself, if the power 
were effectively applied, has been demonstrated by 
Prof. Langley's inclined plane experiment, and Nature 
itself affords a demonstration in the flight of the bird, 
which, weight for wei�ht, possesses only a small frac­
tion of the energy of a well-constructed engine. The 
problem of flight by . means of the helicopter is there­
fore as much a question of properly utilizing the power 
of the engine as of combining the greatest power with 
the smallest weight. 

The experiment referred to, although performed with 
crude apparatus, illustrates this truth in a significant 
manner. Two propellers of equal size with flat in­
clined planes were revolved horizontally at the same 
rate of speed and their lifting force measured by a 
spring scale. The speed was then doubled and the 
lifting force again measured. It was found that the 
lifting force had only been increased by half. As the 
speed was still further increased, the proportionate 
increase in lifting power diminished, which indicated 
that as the speed increased the energy wasted in creat­
ing lateral currents increased. This is the secret of 
the fallure of this form of helicopter. 

The propellers were now incl1ned toward each other 
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at an angle of about 35 deg. and revolved at the same 
.rate of speed. It was found that at lower speeds the 
lifting power was about the same as in the horizontal 

' position, but at higher speeds it was very mu<;h 
greater. The significant fact of the experiment , is 
that, with the propellers inclined, the lifting force 
increased at a greater rate than the speed, while the 
reverse was the case with the propellers in a horizontal 
position. The reason for this is that the air currents 
created by each propeller impinge upon the blades of 
the other and thus, by mutually increasing the resist­
ance they 'encounter, enable them to exert a IP"eater 
lifting force. The angle at which the propellers 
sh6uld be inclined for the greatest efficiency would of 
course be the angle that gives the greatest upward 
co:inponetit Of force. 

If the principle illustrated in the above experiment 
were m@re fully recognized in the construction of the 
helicopter type of machine, better results might De 
attained. H. T. KEATING. 

Columbus, Ohio, September 9, 1908. 

Th6 New- CallCornla Rifted on Pipe. 

The $4,5f.1O,000 rifled pipe line spanning the 282 
miles from Bakersfield to Port Costa with its relay 
pumping station every twenty-three miles, its sixty 
men on duty along the route and its flow of between 
17,000 and 20,000 barrels of thick, heavy oil past a 
given point every twenty-four hours, is now in opera­
tion. 

The construction of the pipe line was started just 
a year ago. The idea was the joint invention of John 
D. Isaacs, consulting engineer at Chicago of the South· 
ern Pacific Company, and Buckner Speed. 

The rifled pipe is a new scheme. It has been de-. 
scribed at some length in the SCIENTIFIC AMEBICAN. '  

Into the interior surface o f  the pipe are cut corruga­
tions about an eighth of an inch deep, and these run 
spirally round and round, making a complete circuit 
every ten feet. Into this rifled pipe from two separate 
engines are pumped nine parts of the heavy oil and 
one part of water. The water following the rifled 
indentures takes a swirling movement and forms l!­
very thin sheet of lubricant about the oil, and the 
two move along together, the oil forming a dark cen­
tral core that does not come into direct contact with 
the pipe. This avoids friction, which, with such oil, 
would prevent progress. It also saves the life of the 
pipe. 

At each pumping station on this rifled-pipe line 
there are two 55,000-barrel oil tanks and one 10,000-
barrel water tank. The flowing oil and its surround� 
ing sheet of water are received into one of the big 
duplicate tanks and then the water is drained off from 
the bottom and again taken up by a duplicate water 
pump and shot into the big pipe into which oil , is 
being sent from a duplicate oil pumping engine. 

.... . . . .. 
SlDokeless Fuel. 

According to the Mechanical Engineer a London man 
has recently patented the following process for the 
manufacture of smokeless fuel : About one-third part 
by weight of wet peat and two-thirds part by weight 
of bituminous coal, which may be in a finely divided 
state, are taken and placed in a retort and heated to 
a temperature sufficiently high ( about 850 deg. Fah. ) 
to drive off those hydrocarbons that produce smoke, 
the generation of the steam from the peat assisting in 
this operation. It will be understood that the tem­
perature is not raised materially higher than is neces­
sary to drive off the hydrocarbons ail stated. The heat 
is applied for about five hours. The bituminous .coal 
binds the peat together to a coherent mass and , forms 
a fuel of high calorific value, which is readily ignited 
in a grate in the ordinary way and burns economica.lly 
and without smoke. 

In practice the retort lllay be provided with relief 
valves and arranged so a:ti to maintain a: pre'SBure of 
10 pounds per square inch. The retort may be lieMed 
in any convenient way, such as by heat externally all­
piled or by burning some of the gases generated after 
partial purification. 

The watery extract, contai:ning tar . Qf complex con� 
stitUtiOIl, pyroligneous acid, and other ptoduCts �e­
rived from the carbonization of peat, in addition to tlle 
gases referred to, is advantageously condensed and 
utilized for the production of a pitch of su·perlor qual­
ity, and the usual condensable products obtained; ffom 
the bituminous coal in the retort may' be collected �nd 
used for any' desired purpose. In some cases the con­
tents of the retort after the process has been completed 
may, while still hot or after they nave cooled, be dis­
charged into a solution of calcium chloride. By this 
means the smokeless fuel is rendered slightly deli­
quescent and always retains a certain quantity of 
moisture. , The coal or the peat or both may be moist­
ened with a solution of calcium chloride before being 
placed in the retort. 

• . • I "  
Surface condensers require 1%1 to 2 square feet of 

cooling surface per enilne horse-power. 



THE PRICE OF WA.TER. 
While we fully recognize the importance of . water as 

an indispensable· condition of life, we seldom realize 
what quantities of it exist in· our daily food, or what 
high prices we have to pay fOr it in the ordinary 
course of our purchases in shop or market. Take, for 
instance, the butcher's bill, which is usually the most 
serious item of domestic expenditure. It ls a trifle 
(:isconcerting to be told that when the thrifty housET 
wife expends money upon the 
best CUtil of beef, no less than 
three-quarters of the sum is 
paid for water. Yet such is un­
Questionably the cas�vouched 
for by the highest analytical 
authorities. Uncooked beef or 
mutton contains exactly 75 per 
cent (or three-fourths of its' 
whole bulk) of water. . 

Other kinds of meat are less 
:fluid in their nature. Lamb, 
for example, contains only 64 
per cent of water. Pork has 
still less, the amount varying 
from 50· to 60 per cent. But 
those who buy smoked bacon 
really purchase. the greatest 
amount of solid satisfaction fQr 
their money, for this meat sel· 
dom contains more than 22 per 
cent of water. 
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extraordinary tact that a cucumber-an object with 
which a fairly effective blow might be dealt.,-has from 
7 to 9 per cent more water in its composition than the 
milk which we drink out of a glass! 

It is quite impossible to determine the amount of 
water in any substance, .and thus arrive at the price 
which we have to pay for it, without careful analysis. 
Guessing is valueless, for appearances are more than 
usually deceptive in this particular hranch of chemi-
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from '5 to 50. This increase of moisture has brought 
about important chemical changes, which have con­
verted the dryanduiiiiivitiIlg flour into R pleasant 
and easily digested food. 

At the same time, it Is occasionally possible, after 
addirig water to food in the. cooking process, filially to 
evaporate it again with excellent resultS. This we 
do in the case of biscuits, wliich seldom contain more 
than 8 per cent of water when they come from the 

oven�hat is, some four per cent 
less than the originaJ flotir. 
From these facts we begin . to 
realize that Nature does· not 
really cheat us when she makes 
us pay a premium oil· water 
when we. think we are buying 
food. A large. quantity of 
water is necessary not only to 
render food palatable, but also 
to make it at all edible. Speak­
ing broadly, all dry food is in­
digestible food; and thus water 
is seen to play a part in our. 
dietary far more important 
than· is at first eviderit. Chemi­
cal change under an absolutely 
dry condition is impossible; 
and with equal certainty it may 
be said that if the stomach is 
deprived of its due a1!owance of 
water necessary for the diges­
tion of any particular food, it 
fails in its work. 

••• 

TABLE.TOP PHOTOGRAPHY. 

In the fatty parts of food; 
hydrogen and oxygen do not 
exist in the chemical propor· 
tions necessary for the forma­
tion of water. Therefore, it 
may be laid down as a general 
rule that the more fat or oily 

Wheaten�'lour Contains About 12 Per 
Cent of Water. 

StrawberrIes Contain 90 Per Cent 
of Water. 

BY PERCY COLL�S. 

The wellcknowri saying· that the 

the meat, the less water will it contain. This fact, the 
diminution of water as fat increases, is well exempli­
fied in the case of poultry. The flesh of pigeons con· 
tains 75 per cent of water, that of fowls and ducks 70 
per cent, while a fat goose may have as little as 38 
per cent of water in its composition. 

The flesh of different sorts of flshvaries consider­
ably in the quantity of water which it contains,· the 
flgnres ranging between 40 and 80 per cent. Most of 
the kinds commonly seen upon the flsh dealer's slab 
approximate to the higher rate. Thus; the flesh of 
eels contains 75 per cent of water; that of salmon and 
other red-fleshed varieties, about 77 per cent; while 
white :flsh, such as soles and turbots, reach one per 
cent higher still. 

Milk must be regarded as the type of a complete 
food. Yet milk, fresh from the cow, and before it has 
paid a visit to the nearest pump or tap, contains be­
tween 86 and 88 per cent of water. This fact is ex­
ceedingly signiflcant of the importance which Nature 
attaches to water as a diluent of her food substances. 
But certain so-caHed�; solid foods contain even more 
water than the same' weight of milk. This seem$ a 
paradoxical statement, yet it is perfectly true. Ex­
amples of the kind are especially common among our 
kitchen vegetables. 

For instance, the turnip contains water to the ex· 
tent of nearly 90 per cent, while very nearly the same 
proportion goes to the "make-up" of a cabbage. . But 
it is a still greater surprise to learn that· cucumbers, 
vegetable marrows, and pumpkins are only 5 per cent 
removed from water itself, chemically speaking. 
Nineteen-twentieths of this substance is water; sus­
pended, as it were, in· a frail network of 
solid matter. This brings to light the 

cal study. This fact is well shown in the case of 
fruit. Whereas the hard, dense-fleshed apple contains 
from 80 to 82 per cent of water, and the compaFatively 
solid-looking strawberry 90 per cent, the most luscious 
grapes yield only 80 per. cent of water when subjected 
to the analytical process. 

Foods which contain only a small percentage of 
water are usually unfit for human consumption until 
they have been cooked. The culinary art, reduced to 
its simplest terms, consists mainly in innumerable 
devices for putting water to food in.am attractive man­
nero Bread is a capital case in point. Dry· wheaten 
flour contains, as a rule, about 12 per cent of water; 
and dry wheaten flour .wmild .be.voted anytbing but a 
satisfactory article of food by th.�' majOr'ity. Bread, 
on the other hand; is the acknowledged Staff of life. 
In this, its changed form, the flour has received an 
addition ot water until the percentage has risen to 

A Lamb Chop May Be Consid· 
·Ilred Fairly Solid Meat. It 

Contains 64: Per Cent 
of Water. 

Iu a Cucumber 5 Per 
Cent ot Solid l\Iatter 
Contains 95 Per Cent 

of Water. 

"camera never lies" has nowa­
days become somewhat limited in its possible applica­
tion-to say the least. In the early days of dry-plate 
photography, the phrase was no doubt strictly true 
in its widest sense. But nowadays, as everyone 
knows, the camera can and does perpetrate on occa­
sion the most flagrant falsehoods. Of course this 
is true, to an extent, in the case of ordinary photog­
raphy, when the artist is perfectly straightforward 
in his intentions, and merely desires to select the 
best point of view for his picture. In this way it 
may be said that almost any iiack yard or piece of 
waste land will yield a pretty but absolutely untruth­
ful "peep," If only the rlgtit spot for setting up the 
camera be chosen. All around may be grim and 
ugly, but by dint of a little judicious selection, a little 
clever "touching," and possibly with the aid of a 

"cloud negative," the photographer· turns out a picture 
of real beauty. 

. 

But in this article. it Is the writer'.s intention. to 
deal briefly with a more obvious phase ·of deceptive 
photography.· . Everyone knows something about 
"faked" photographs, and is aware that the deprav­
ity of the camera may often be. turned to good ac­
count, and �e· to supply a n:umber of pictures, both 
curious .and beautiful, for· the photographer's album. 
TablETtop photography,. however, is quite a novel craze, 
to which few people as yet have paid much. attention. 
Indeed, it is quite on the cards that many of illY 
readers may have' heard nothing about it whatever. 
A few words by way of introduction will therefore 
be desirable. 

TablETtop photography may be justly described as 
an art; .for no inconsiderable amount of skill and in­
genuity must be called forth. if the results are to 
repay 'the trouble which must be taken. Briefiy, the 

The Solid Apple Contains SO Per 
Cent of Water. 

PUre MUk Contains 86 Per 
Cent of Water. 

In. Converting Flour to Bread the Percent· 
age of Wltt",r Is Increased to 46 or. 50. 

Potatoes Are Among the Vegeta­
bles Containing the Least Wat!;'r. 

Various Arttcles of Food, and the Percentage of Water Contained in Them. 

THE. PRICE OF WATER. 



" A  Scene in Switzerland." 

Powdered Alum Ananged for the Snnrise 
Scene. 

,. A Mountain I.ake." Note the Cloud Effect. 
The Lake Is a Plate of Glass. 
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A lfinter Scene. 

Tennis Uan Arranged for the " Young Moon " 
Photograph Below. 

Lnmps of \vax and a Paper Ship on a Looking 
Glass lUake an Excellent. Ieeberg Seene. 
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" Sunrise o n  the Mountains." 

The lUountain Top. The Cluuds Are of Uotton 
Batting Hung Out of Focus. 

An Alpine Peak Made of Coal Lumps Dusted 
with Alum to Produce Snow Effects. 

Smoked Glass Supported by Boxes to Produce a " }i'aked "  
Lightning Flash Photo. 

A " Fake "  Lightning 
Flash. 

How the Camera and - Settings Are Arranged fur 'fable-Top 

Photography. 

TABLE-TOP PHOTOGRAPHY. 
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idea is to obtain negatives of mimic scenery, etc., quired shape between thfll hands, forms the basis. 
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lliNDU itA-oro. 
which has been pl'eviously built up from any mao J]'pon it powdered alum is sprinkled liberally. To BY BEBEWARD CARRINGTON. 
terials that may. suggest themselves as suitable. The supply the necessary effect of vastness a little black Doubtless we have all heard of the tricks .or f�ats 
annexed photograph will give -the reader some .idea figure is added, his footsteps being traced in the snow of the indian Hilidu fakir ; we have beeu accustomed 
of the necessary- preparati<mf. At" .t we �ve a mov· by means of a. pin poInt. The light streaming from to regard his powers as marv�loti� beyond' compare­
able background, up�n wh1c!l lmPet' oi different colors a window 'near at l1and casts a strong shadow under as performing marvels that no mere Occidental can 
may be pin:ried at will, or i!l2jf;les of cottOil wooi, ac· the mountain .J>row. The cloud effect is rendered by �qua1. :He can, we are told, mak� trees grow from 
cording to the nature of 1l1fl "a}{y effeet" that may 'be means of some ple� o-f batting, pinned upon the the ground or the deck of a boat ; he can throw a 
required. The stage marked B maY be a tabl� or up- background, wl1ich 11IUJ been specially moved "out of rope into the air and, causing it to be 'suspended with· 
turned box-anything, In f.act, _ 'tAAt wlIl provide ' il.  focus," in order to secure the necl!ssafy softness of out visible support, have his assistant climb up that 
good steady platform upo� wPi� the- sc�e may be the mimic mists. rope, and his head and arms and legs falling to ' the 
arranged. The camera -\8 i11'1t (l1p opJlQSite -to Jhe stage, , When one once takes up table·top photography as a ground, join themSelves together, and finally form the 
as shown ; and it ahoul. be !1P1li$ed. with a lens of serious hobby, it is ,surprising how many little orna· original body and come up whole as at first ! He can 
fairly wide angle. In additiQ-1l to the aooTe N)paratus, mental objects ( such as are to be found in every cause a stone to sink or swim at will, a boy to vanish 
it will be found desirable to '�'re at one's disposal a house) may be pressed into temporary service. In from a basket, and a hundred other things, too mar· 
couple of screens, which may be � uP on one side the annexed photograph of a Swiss scene, the little velous to conceive. Let us examine some of these 
or on both sides of the stage, for the purpose of shut- chAlet is a model that was purchased in Switzerland. powers of the Indian fakir, and see how far they are 
ting out the light-a strong top light often being genuine, and how far they are the result of 
more effective than any other kind of illumina· trickery. We will first consider the famous 
tion. Any odd pieces of stout card or ' board mango tree trick. This has been the marvel of 
of the necessary size will be suitable for these all oriental travelers from time immemorial, and 
screens. the correct explanation of this. trick has never 

A great advantage possessed by table-top been made public, to my knowledge. 
photography is that it may be undertaken at The performer comes forward and , p!,oceeds 
any time-in dull, wet weather just as much as to maire' a little mound of earth out of the ' Boil 
when the outdoor world is bright and smiling. and some - water. Thii! can be done anywhere, 
A fairly long exposure is always neeessary ; and on the earth, on thEl deck of a .ship, etc. The 
as one can safeguard one's mimic · · landscape fakir usually wears next to no clothes, appal'· 
from the slightest movement, there is virtually entlY Dlaking this trick-if it is a trick-all the 
no limit to the time during which the lens may more . difficult. When the mound ' of earth is 
be kept open. Certain kinds of Ulble-top photo- comPlete; the fakir inserts his seed of the mango 
graphs may also be taken at nigJ"lt, py means tree, 'and waters it to make it grow. He then 
of magnesium wire. A good - "fake" of this The Indian Basket Tri$. covers it with a cloth, and, placing his hands 
kind is "The Young Moon," shown in the ac· p

.
eneath the cloth, proceeds to manipulate the 

companying picture. Costly apparatus and a vast ex· It reste� upon a shelf for a number o� years, and then seed for 'some time. In a few moments he withdraws 
perience of matters celestial would be'- required to suddenly found itself among itS · native snows once his hands; ' and makes passes over the cloth, outside 
get a genuine picture of this kind. ':Bui by means more, owing to the craze for table·top photography it. A wait ; then the conjurer removes the cloth, and 
of a black cloth, a white tennis ball, and an inch or wliich had invaded the house ! OI11y the "snow" the seed is seen to have sprouted. Two tiny shoots 
two of magnesium wire, a striking result may be obo proved to be powdered alum, while the rock upon appear above the surface of the ground. More passes 
tained. The deed should be accomplished at night which its foundations rested was a lump of coal ! are made, and when the cloth is removed for the sec· 
in a quite dark room. Use the black cloth for back· Still, the model chalet added mu-ch to the effective· ond time I,l. tall mango tree is seen sprouting above 
ground, and drape it over a small box, upon which ness of the picture. the earth. This trick has probably mystified more 
the tennis bail is to be placed. While focusing, get In "A Winter Scene" also there is a little china people than any one that the Hindu fakir performs. 
a friend to hold a candle close to the ball. This will statuette which has been promoted in �magination It is accomplished in the following manner : 
enable you to get the rim of the "moon" , quite sharp. until it plays the part of a full·sized garden statue, The seed that is placed in the earth is hollow, and 
When all ill ready, blow out the light, take the cap half cov6red with a drift of snow. The leafless tree within it is placed a branch of the mango tree, pre· 
oil the lens, and burn your strip of wire, ):lOlding it is j1Ult 1;1. moss·covered twig. In this way, by per· viously prepared and folded up. The leaves of the 
in such a pOsition that the strong lIght falls full upon mittillg one's bnagi�at-i(}n to rove, and by adapting plant are specially adapted for the trick, and they are 
one side of the ball. The resulting ' picture will be anyth�ng �d everything that seems at all likely to easily compressed into a small compass. The seed 
very puzzling to all who are not in the secret of its prove effective, an 'almost endless number of pretty containing the mango shoot is placed beneath the 
manufacture. and intere&ting table-top photographs ' 'may be estab· earth, and when the conjurer places his hands under· 

Quite a number of effects may be obtained in a lished. neath the cloth h� works out a part of this folded·up 
similar manner, this }{ind of table·top photography The oocompanying photograp\l entitled "A 1;Ioun· branch, and leaves it sticking out. above the surface 
being specially �pplicallie as II. winter evening pastime. tain Lake" is of especial · interest because, after being of the mold. This is repeated several times, until all 
Pile up a quantity of salt or alUIll' tO form peaks arid taken, the print was enlarged to cover an area of 7 the branch is showing above .the mold, when quite a 
ridges, drape a gray cloth to pll;l.y the part of a by 10 inches ; and this without loss of effectiveness. respectable si:z:ed tree is seen to be sprouting. If the 
"cloudy" background, and ' t4en make your · exposure Indeed, the resulting picture framed and hung upon seed is examined before the trick is exhibited, the con· 
as ' before by means of m�sium ·' wire. • ' ,A  very a wall would probably deceive everyone to whom it jurer has previously exchanged the one examined for 
pretty picture, "Sunrise on tlte 1;IGuntjl.ins," will reSult. was Shown', unless it were subjected to an unusually the · trick seed at some convenient moment before 
This kind of "fake" 'ph.otqgrapby may be carrled to close scrutiny. Yet the mountain and its lake are placing it in the ground. 
almost any extent with 8urprllling ' li\uccess. A 'few "arranged" exactly after the manner described above. Some�mes, the seed is seen to, grow into gigantic 
blobs of candle wax, deftly manipulated and arranged 'fhe clouds are just cotton, the mountain and its proportions--into a regular tree, bearing fruit, in fact! 
upon a sheet of looking glass, supplies 0. realistic ice neighboring rocks and hills are so many pieces Of It is probable that much of thls ls exaggeration pure 
floe ; while a vessel, cut out in dead black paper, and coal, whiie the "snow" is so much sprinkled a,lum e nd simple ; but there is a manner of working tpe 
launched so that she rides above the r�flecifon r;----"'":'-:--:--:=::=::::::::':"'----:::-��:1 trick, or rather ' extending it, so that a very 
of a towering berg, adds v�ly to the eflect large tree can be produced at the conclusion: 
These are a few hints. The imagination of ' the It is this : The conjurer has. the. large tree con· 
reader will enable him to produce · a score of cealed beneath a thick cloth-a - duplicate of the 
varied and equally striking results. cloth he uses. to cover the seed '.' at first. After 

To make an imitation lightning ' photograph, uncovering the seed several times, and showing 
first smoke densely a sheet of glass: 'rhis Illay it grown more and , more, he uncovers it for the 
be done most rapidly over the flame of an oil last time, and, while the audience is gazing ' at 
lamp, care being taken not to hold the glass the plil.llt wonderingly, the conjurer takes occa· 
so close to the flame R'8 to crack it. Then, with sion to exchange the cloth for the one contain· 
the point of a sharp pencil, mark the track of ing the big tree underneath it. Now, he quickly 
the "lightning" upon the smoked surface, using covers over the :plant with this cloth, and when 
as a copy, if you like, a genuine photograph of it is removed, there is the tree, full grown. It 
lightning. No� by means of some boxes, prop may be several feet in height. It was com· 
up the glass 80 that a light behind it will shine pressed beneath the covering cloth. People do 
through the transparent scratches. A candle not think of asking to look under the cloth the 
placed behind the glass enables one to focus, last time, because they have often seen bemeath 
and then the exposure ' is made by burning a The Diving Duell Tr.klke it, 8.Ild know ' it contains nothing They there-
strip of magnesium wire. By setting the glasS fore assume that it contaiited nothing the last 
upon: and at right angles to, another sheet, a llINDU .AGIC. time the mold' was covered over. 
good . reflection, as though in the waters of the sea or with a little white sand added to form the "shore" Now we come to' the famous basket trick, which 
a lake, is obtained. of the "lake." The lake is a sheet of glass having a has also mystified thousands, and yet is simplicity 

Perhaps, however, the most fascinating kind of ta.ble· strip of black cloth spread beneath it-a dodge, by the itself. A large oval basket is shown, something '(he 
top photorp-aphy is that which is done by daylight. way/ which is a Il�cided improvement upon a looking same shape as an egg, laill on its side, and an opening 
As a typicai example of how to Set to work, the ac· gl-l,l.88, as a less brilliant and more natural reflection cut in the upper surface or top. It is first shown 
companying photograpn of a " Scene in the Alps" may is obtainable by this means. empty. Then a small boy is shown, wearing a jacket. 
be taken. The mountains ar� ItPecia.lly selected pieces ' In conclusion, the writer commends the amplifieR- and turban. He is placed in the basket, and the 
of coal. The snow is finely powde� · lI.lwn. The sky tion of table·top photogro.phy to the reader, if per· opening is covered Over with a blanket. The basket 
or background is a rather , dark pi� 'bf blue paper, chance' l1e is minded to try his hand at the pastime. is S() small that the boy apparently fills the whole of ' 
chosen to produce a contrast with. the '&1tOw-capped The brief description which has been penned, together the basket. What is the surprise of the spectators, 
mouhtain top. To increase the effect of beight and with the photographs which 1l1ustrate this article, then, to see the · fakir suddenly leap into the open· 
vastness, the tiny figure, cut out o( 1¥�ek p�, was should enable any amateur photographer soon to' be- ing _of the bl,lsket, and proceed to stamp about as 
set up upon the "snow" in' the foreground. �esitlt, a come prOficient in the art. vigorously as he can-treading on the ground, and ap· 
picture scarcely distinguishable "at -first' · glance 'from • ' . • parently showing that the · b(}y . has · disappeared, and 
sOD,le which men have risked their lives to obtain. The railways of Peru are run according to Ameri· is no longer in the basket! To make assurance' 

Even the eternal snow, the brow of the lofty moun· can Ideas, and the rolling stock is according to Ameri· double sure, however; he snatches up a sword, and 
tain summit, may be photographed hi the study or can standard patterns, both as regards passenger proceeds to run the basket through and through in 
�itting room. Some cotton batting, pressed to the re- coaches, frei,ht cars, and locomotives. all directions. No sound issues from the . basket. 



There is an omillous silence. Evidently the boy has 
disappeared. But the conjurer turns around and 
shouts, and the boy, wearing the same jacket and tur­
ban, is seen in a neighboring tree. He descends. A 
tom-tom is beaten, and after a few incantations, the 
basket is seen to stir, and soon the blanket heaves up, 
and is thrown aside, and the boy is seen standing 
before us, as sound as ever. This trick, like the last, 
can be performed in any locality, on the deck of a 
ship, etc., thus showing that trap-doors have nothing 
to do with the result. How is it done ? 

First, as to the basket. It will be seen, when we 
think it o"er, that the peculiar shape of the basket 
renders it capable of being employed in the follow­
ing manner : The small boy, as soon as he is placed 
in the basket, curls up, and wriggles his body, eel­
wise, around the edges of the basket. That is, he 
coils around the inner surface, just as a snake might 
coil up within it. NoW' it will be seen that it is 
possible for the conjurer to leap into the opening, 
stamp on the ground, etc., since the open spac!l in 
which he treads is unoccupied by the boy's body. He 
steps in the middle of the circle of flesh. And when 
he runs the sword through the basket, he only runs 
it through those places where the boy's body is not 
concealed. 

So much of the trick is plain : how about the dis­
appearance and reappearance in the tree? There are 
two boys, dressed exactly alike. The first one never 
leaves the basket. He simply remains- quiet until he 
receives the signal to show signs of life again. The 
second boy Climbs up a neighboring tree at some con­
venient momeJ;lt, and shouts when he sees it is the 
proper time to make his presence known. So much 
for the famous basket trick ! 

A very clever trick often seen is the following : It 
is known as the "dry sand trick." The fakir brings 
forward a pail which he proceeds to fill with water. 
He then shows some ordinary sand, quite dry. To 
prove its dryness, he takes up a handful, and blow­
ing sharply upon it, scatters it in all directions. He 
then takes up another handful and drops it into the 
water. We can all see it lying" in the bottom of the 
pail, under the water. Next, showing his hands 
empty, he places one in the pail, and brings out a 
handful of the sand. Blowing upon it, it . still scat­
ters in all directions---showing it to 1:)e as dry as 
ever. This is repeated several times, until all the 
sand is again extracted. 

This is a very clever trick, and would never be 
discovered, unless its secret were told. It is per­
formed in the following manner : Fine, clean sand 
is selected, washed carefully in hot water several 
times, and dried in the sun. Some of this sand is 
then placed in a frying pan with a lump of fresh lard 
and is cooked untn all the lard is burned away. The 
t:esult is that every particle of sand is covered with 
a thin coating of grease, so that when this sand is 
dropped into the water the sand is impervious to the 
water ( owing to its coat) , and so remains as dry as 
ever. 

Another trick that Indian fakirs perform is known 
as the "colored sands trick." The conjurer eats sev­
eral colored · sands or sugars-blue, red, yellow, etc.­
and swallows them. Nevertheless he can, at the re­
quest of any of the spectators, immediately blow out 
of his mouth any one of the colored sugars desired 
or called for. This is repeated until all the colors are 
blown out in turn. 

The conjurer really swallows the sugars, in the 
first case---.to his detriment, be it said. But he has, 
concealed in his mouth, several little capsules, each 
containing one of the sugars of the same color 
as that eaten. These are concealed within the 
mouth, between the teeth and the cheek, in 
various positions around the mouth-in a cer­
tain order, which the conjurer knows, Now, 
when any color is called for, the conjurer sim­
ply works the capsule containing ' this color to 
the front of his mouth, breaks it with his 
teeth, and immediately blows out the sand. 
This is repeated until all the capsules are 
broken in turn. 

A little trick sometimes shown is known 
as the "diving duck." . A bowl is shown empty, 
and then filled with water. In . the water Is 
now placed a small artificiaf duck. Upon com­
mand of the fakir, it dives quite 'naturally of 
its own accord ; then it rises . to the surface, 
and this ' is repeated several . times. At the 
conclusion of the performance, the duck is 
taken out and handed to the spectators, who 
can examine it. No amount of examination 
"Till reveal the secret, however. It is this : 
A fine silk thread passes up through a small 
hole in the bottom of the bowl, and when the 
conjurer places the duck in the water, he man­
ages to slip this thread around the. duck. Now, 
lie has only to pull this thread, when bowl is 
filled, and the duck dives. At -the end of the 
performance, the thread is broken, and the 
duck may be examined as much as desired . 
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MAClUNE FOR SLICIN G BREAD. 

Although the machine which is here illustrated has 
been specially deSigned for Slicing bread, it may be 
used with equally good results for Slicing vegetables 

A BREAD-SLICING MACHINE. 

or any other articles capable of being cut with a knife. 
The special advantages of this machine are that it is 
light-running, compact, and of simple construction, 
and that a draw-cutting acilon is continuously im­
parted to the knife while the machine is in operation. 
The action of the knife. and the feed of the material 
to the knife is automatic, and capable of adjustment 
for cutting thick, medium, or thin slices. 

In the accompanying engraving the knife is indio 
cated at A. It is attached to a block B, mounted to 
slide �on a bar which normally holds the knife in its 
upper position under tension of a spring. This bar is 
connected to a cam roller 0, which engages a cam rib 
D formed on the face of a gear wheel. Meshing with 
this gear wheel is a pinion E, to which is affixed a 
crank. A rod F connects this crank with the carrier 
B. When the gears are turned, the crank causes the 
knife A to be drawn back and forth, while at the same 
time the cam D alternately depresses and releases 
the knife. The bread to be sliced is supported on a 
carriage, which is automatically fed under the knife 
after each stroke. The feed mechanism is operated by 
means of a connecting rod G, attached to the lever H, 
which rises and falls with the bar on which the carrier 
B is mounted. When the rod G is raised, the bar J is 
.lowered, and coming in contact with a pawl on the 
latch K, serves to swing the latter out of engagement 
with the ratchet teeth L formed on a bar under the 
-bread carriage. The latter is then drawn forward by 
a coil spring 0, operating a drum on which is wound 

SOME RECENT TOYS AND TRICKS. 

a cord that connects with the rear end of the bread 
carriage. As soon as the latch K disengages the raok, 
the bar J slipping past . the pawl releases the latch; 
and permits it to return under action of the spring M 
and engage the next tooth L. There are three sets of 
bars formed with ratchet teeth and the teeth are of 
different lengths on the several bars so that by adjust­
ing the latch to engage one or another set of teeth the 
slices will be cut correspondingly thick or thin. The 
bread is held in the carriage by means of prongs 
formed on the rear wall, as indicated at N. The for­
ward end of the carrriage is supported on a roller P. 
While the bread is being sliced, the operator may hold 
it down on the carriage by preSSing down on the 
spring plate R. The inventor of this slicing machine 
is Mr. Edward A. Seaburg, of Seattle, Wash. 

SOME RECENT TOYS AND TRICKS. 

He learns best who is taught unawares, and hence 
when a toy illustrates a scientific principle, or 
serves as a means of instruction, its value is more 
than doubled. Most of the toys in . the following 
collection are of the educational class. The boy who 
owns a geographical globe, such as illustrated in Fig. 1, 
will doubtless develop a great interest in geography 
and navigation. The globe is partly filled with water 
or oil, which supports a float. The latter carries a 
magnet with the poles touching the inner surface of 
the globe. On the face of the globe a small ship with 
an iron keel is placed. As the globe is turned about, 
the magnet is moved to different - pbsitions, and the 
ship, owing to magnetic attraction, is made to sail to 
different ports. The principal lines of navigation are 
marked on the globe, and the game i.s to move the 
globe so that the ship will sail along these lines. 

The device shown in Fig. 2 is called a "sound mo­
tor." It is adapted to be placed on the sounding board 
of a piano or 'other musical instrument, and when the 
instrument is played, the dial of the motor slowly 
rotates. The secret is shown in the cross-sectional 
view. The dial is pivoted on a central pin, and its 
periphery is supported by a series of bristles. The 
sound serves to vibrate the dial, and the intermittent 
flexing of the bristles causes the dial to turn on its 
axis. 

In Fig. 3 we have a trick pipe, based on a well­
known scientific principle. The exhibitor produces a 
pipe, places a paper disk over the bowl, and putting 
the stem in his mouth, blows the disk off with a sud­
den puff. Then he hands the pipe to a friend, ask­
ing him to do likewise. Strange to say, the latter is 
unable to blow off the disk, and even when the pipe 
is turned over while he is blowing, the disk hugs the 
mouth of the bowl. The reaSon is that the air which 
is blown through the pipe, on reaching the disk 
spreads out in all directions in a thin sheet, and pro­
duces a partial vacuum under the disk, so that the 
latter is held to the pipe by the pressure on its outer 
surface. The opening in the bowl is of much smaller 
diameter than usual, and a central pin on the disk 
serves to hold the latter in proper position on the pipe. 
The pipe is provided with _ a secret passage in the 
wall of the bowl, and there is a hole in the stem, 
which may be turned to register with this passage. 
The exhibitor turns the stem so that when he blowS, 
the air passes partly through the bowl and partly 
through this passage. Hence the disk is tipped up 
on one side, so that the partial vacuum is not formed, 
and the paper may readily be blown off. As a pre· 
caution, the secret passage is provided with a valve 
connected to a flexible sleeve placed on the outside 

of the bowl. The exhibitor, by flexing this 
sleeve, opens the valve. The advantage of this 
is that in case he should forget to turn the 
stem when handing the .pipe to his friend, the 
valve will still prevent the latter from perform­
ing the trick. 

Few people . realize that a steel ball wi1l 
freely roll aro]lnd the end of a magnet pole, 
from which it may be pulled off only with the 
greatest difficulty. The property is utilized 
in Fig. 4. It consists of a blowpipe fit­
ted with a magnetic · needle at one end. A 
light top provided with a steel stem is sus­
pended from the needle by magnetic attrac­
tion. On blowing through the pipe, the top is 
spun by . the stream of air issuing from the 
pipe, but the rotation of the top does not cause 
the spindle to fall off the needle. 

The trick cigar illustrated in Fig. 5 can 
hardly be classed as an educational toy. How­
ever, it is such a vast improvement upon the 
ordinary trick cigars, which explode when they 
are partly consumed, tliat we have included 
it in this list. Its operation hardly -needs any 
explanation. A stiff wire spring with · the ends 
tied together under tension is placed in the 
cigar . . As the cigar is smoked the string is 
burned, and the spring flies - open, much to 
the astonishment (If the smoker, and yet with· 
out endangering his eyesight. 



228 

TIRE FOR AUTOMOBILE WHEELS. 

The accompanying engraving illustrates a novel 
double-cushioned tire construction, adapted to take 
the place of pneumatic tires now commonly employed. 
One of the special advantages of this construction is 
that it prevents the wheel from skidding. III addition 
to this, the tire is strong and elastic and not liable to 

TIRE FOR AUTOMOBILE WHEELS. 

injury. The cross-sectional view illustrates the details 
of the invention. At A is a steel band about 14. inch 
thick and 3 inches wide, which is bolted to the wooden 
felly of the wheel. Mounted on this band is a rubber 
cushion B, an inch thick, which runs around the wheel. 
Over this cushion is a pair of bands 0, which are sep­
-arated from each other by a space of about % of an 
inch. The rubber cushion is clamped between the 
upper and lower bands by means of boIts, as indicated 
in the drawing. These boIts are free to slide through 
the lower band when the cushion is compressed. ' To 
increase the cushioning effect, the rubber is formed 
with holes which extend throughout its length. The 
upper bands are provided with half-round shoes riveted 
thereto, as indicated at D. Fitted over these bands is 
the outer <lushion E, of rubber, which is firmly held 
in place by means of wires F. The outer cushion of 
rubber is provided with a series of ridges G, which 
are preferably of V shape. These serve the purpose 
of cleats to afford a greater tractive effect. The ad­
vantage of forming these ridges of a V shape, instead 
of running them diagonally across the face of the tire, 
is that the two branches of the V counteract each 
other, and prevent any tendency toward a lateral 
movement. With tires of this type chains are un­
necessary, as the V's prevent skidding of the wheel. 
The inventor informs us that owing to the fact that 
air can circulate between the ridges, the wheel does 
not produce as much dust as the ordinary . automobile 
wheel. For this reason he believes that the tire would 
be of value for use in parks or parkways, where there 
iR considerable agitation- against the dust raised by 
rapidly-moving vehicles. The inventor of this auto­
mobile wheel is Mr. Irving Snell, Little Falls, N. Y. 

AN AUTOMATIC GAS LIGHTER. 

Pictured in the accompanying engraving is a gas 
lighter of portable type, in which a flame is created at 

AN AUTOMATIC GAS LIGHTER. 

will by directing 
alcoholic v a  p 0 r s 
to a catalytic igni­
ter. ThiEl is done 
in such a manner 
as to effectually 
prevent the possi­
bility of an explo­
sion or ignition of 
the vapor in the 
reservoir of the 
lighter. One of the 
figures shows a sec­
tional view of the 
device. It consists 
of a tube A, pro­
vided at its lower 
end wIth an air 
bulb B, while at 
the upper end is a 
cap 0, in which the 
catalytic igniter is 
suspended. T h e  
tube A consists of 
t w o  m e m  b e r s, 
which are connect­
ed by a coupling 
B. The lower end 
of t h e  t u b  e is 
closed by a plug E. 

. At each side of the 
c 0 u P I I n g D the 
tube is ' stored with 

Scientific ADlerican 
absorbellt material, saturated with alcohol. ThQ 
bulb B when compressed forces air into the tube and 
through the absorbent material, and the air becomes 
!Iaturated with alcoholic vapor. The upper end of the 
tube A is closed by a valve G, which opens agB,inst the 
tension of a spring when the alcoholic vapor is forced 
upward by operating the bulb. The vapor, passing 
through the valve D, comes into contact with a bunch 
of fine platinum wire, which possesses the property of 
becoming highly heated when exposed to gas. Thus, 
the gas is ignited and issues from the openings J in 
the form of a flame. The valve G closes as soon as 
the air and gas are forced past it, so that when the 
bulb B expands, it is impossible to draw the flame 
down into the reservoir of alcohol, and thus an explo­
sion or ignition in the reservoir is avoided. The In­
ventor of this lighter is Lewis B. Prahar, 124 Pearl 
Street, Brooklyn, N. Y . 

• I • •  
ODDITIES IN INVENTION. 

A CONVENIENT MATCH SAFE.-The match safe illus­
trated herewith is designed to deliver or discharge 
one match at a time into the hand of the operator. 
It consists of a box which may be opened at the top 
to permit of introducing matches into an interior re­
ceptacle. The bottom of the box is open, but is 
formed with cleats on which the receptacle rests. 
The latter is closed on each side and at the rear, 
and also has a slanting bottom wall. The front wall 
of the outer casing of the box proper is formed with 
a groove or recess of such size ' as to contain but one 
match. In operation the receptaCle is moved upward, 
leaving one match, which rests in the recess, and the 
latter, as soon as it clears the bottom wall of the re­
ceptacle, falls into the operator's hand. On releasing 
the receptacle the latter falls to its normal position, 

A CONVENIENT MATCH SAFE. 

and permits another match to enter the recess, whence 
it is discharged when the receptacle is next operated. 

BRACKET ATTACHMENT FOR BEDS.-A resident of Alle­
gheny, Pa., has invented an attachment for supporting 
a crib or tray in close proximity to a bed. A vertical 
standard which is preferably hollow, is rotatably se­
cured to the bed in a sleeve and a socket piece clamped 
to one of the head posts. An arm mounted on the 
standard carries a U-shaped frame, the side-arms of 
which are grooved. In these grooves a tray or slide 
may be fitted or a crib or bassinet may be supported 

BRACKET ATTACHMENT FOR BEDS. 

in the manner illustrated. Fitted into the hollow 
standard is a rod which may .be secured there.to by a 
set-screw IJ.nd which projects over the crib. This may 
serve to support a curtain. The advantage of this ar­
rangement is that the crib may be drawn close to the 
bed whenever the baby requires attention without re­
quiring the occupant of the bed to arise. 

OCTOBER 3, I908. 

RUBBBB-TIRED ROCKING CHAIR.-A Western inventor 
haS devised a pneumatic shoe or tread, which may be 
appIled to the rockers of a chair, so as to render the 
motion of the chair easy and noiseless, and prevent 
creeping and damage to the fioor . and walls of the 
apartment, or to the furniture with which the rocker 
may come in contact. The shoes may be applied to 
the rockers irrespective of their width or form, and 
each shoe is formed with a bumper at the rear end, 
which during excessive backward movement of the 
chair will engage the floor, and thus prevent over-

A RUBBER-TIRED ROCKING: CHAIR. 

turning. Would that all apartment houses were sup­
plied with quiet rockers ! 

A HANDY WRENcH.-The wrench illustrated herewith 
is particularly adapted for removing nuts from axles, 
and is fltted with means for holding the nut to 
the wrench, so that it will not fall to the ground 
when unscrewed. The socket, which is adapted to 
receive the nut, is formed with a plate of resilient 
metal, which may be pressed against the nut to 
clamp it in the socket. The upper end of the plate 
is connected to a thumb screw that is screwed into a 
lug on the handle of the wrench. By turning this 
screw the plate is moved to the clamping position. 

A HANDY WRENCH. 

To facilitate operating the wrench, the opposite end 
thereof is provided with a knob, swiveled to the 
handle of the wrench, and after the nut has been 
clamped in the socket, the wrench may be turned 
by grasping the knob in the fingers and revolving the 
wrench so as to unscrew the nut. The entire opera­
tion of removing the nut or applying it to the axle 
may thus be done without soiling the fingers, as it is 
unnecessary to touch the nut. 

COMBINED DISH-PAN AND DRAINER.-A useful house­
hold article has recently been invented which will facil­
itate the washing and draining of dishes. It consists 
of a dish-pan of greater length than its width and pre­
ferably formed with a rounded inclined wall at one 
end. Set into this pan, at the opposite end, is a dish­
drainer formed with sheet metal walls and having a 
skeleton bottom. The drainer is arranged to fit 
snugly into the dish-pan so that it will be held therein 
by frictional engagement. The bottom of the drainer 
consists of a series of rods and cross-bars terminating 

COMBINED DISH-PAN AND DRAINER. 

at one end in a dish-support or bail. The dishes as 
they are washed in the forward end of the dish-pan 
are supported on edge on the rods, the first dish being 
leaned against the bail. Being supported in upright 
position the dishes will drain readily and while In the 
drainer boiling water may be poured upon them to 
rinse them. Since the drainer and dish-pan are com­
bined in a single article the dish washer will be saved 
many Ullllecessary steps. 
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RECENTLY PATENTED INVENTIONS. 

The pate nts d escri bed In this department 
have b e e n  secu red th ro u g h  the Scie ntific 
A m e rican Pate nt Age n cy, 36 1 Broadway, 
New York, N. Y. 

ElectrIcal DevIce •• 
ELECTRICAL HOIST.-G. RASMUS, New 

York; N. Y. The object is this case Is to pro­
vide an electric hoist having an electric mo: 
tor provided with a revoluble armature 
and a revoluble field, the latter being driven 
from the a.rmature and formIng the hoist­
ing drum, so that the apparatus takes up very 
little room, requires no brake mechanism and 
is exceedingly serviceable for use in overhead 
traveling cranes. 

TELEPHONE-RECEIVER SUPPORT.-M. M. 
KAHN, Louisville, Ky. This invention illus, 
trates a very simple and serviceable device for 
use In supporting a telephone receiver In proper 
position near the transmitter so as to leave the 
hand of the user free. The device comprises an 
ingenious series of connected members, the 
inner end being attachable to the arm of an 
ordinary telephone transmitter and at the outer 
end a standard is provided the top of which 
forms a 1!E:at for the receiver and the foot of 
which is adapted to rest on a desk or other 
convenient support. 

Scientific Amerisan 
the two !llShes in engagement with each other I PNEUMATIC ACTION. H. MEYER, New 
and prevent the window from being opened. York, N. Y. The invention relates to self-Play- I 

Heatl� and Lighting ers, self-playing pianos, and like musical In- I 
A M

' • struments, and its object Is to provide a pneu- ! G S- ANTLE SUPPORT.-C, J. BARTON, matlc action which Is very compact, not liable Big Rapids, Mich. The so-called gas mantles to get out of order and arranged to allow attached to gas burners for Intensifying the convenient and minute adjustment of the valve brilliancy of the flame, are very brittle and from the outside to render the action exceed­liable to be cracked or broken 011' when jarred Ingly sensitive. ' 
or otherwise set suddenly In vibration. To 
avoid this result, and thus prolong the "life" DOOR OPENER AND CLOSER.-P. D. 
of such mantles, the inventor has devised an GALARNEAU and W. S. NEWTON, East St. Louis, 
Improved means for supporting them from a Ill. The construction of this device embodies 
burner. a line having two branches, one of which Is 

___ attached directly to the door and the other 

Household Utilities. 
passing to the door lock and connected there­
with In such a manner that when the line is 
pulled the door If locked and closed will be un­
locked and then opened, or If the door be 
opened, a pull on the line will close It. 
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HINTS TO CORRESPONDENTS. 
Full hints to correspondents were printed at 

the bead of this column in the Issue of August 
Ilth, or will pe sent by mail on request. 

( 10863)  P. M. says : I am a high-
school boy, and a friend of mine and I want 
to construct a wireless telegraph. Our homes 
are .about one mile apart and we want to 
know if it would be possible ' to construct one 
at a reasonable cost. 1. Would thunder­
storms cause any trouble ; i. e., if lightning 

WRINGER.-D. A. SAWYERS, Unionville, 
Iowa. The . invention is  particularly useful In 
connection with devices used for wringing out 
mops, wash-rags, and the like. An object Is 
to provide a wringer arranged to be moved 
from place to place, having a frame adapted 
to support a receptacle such as a pall, and pro­
vided with means for wringing out mops, wash­
rags, and the like. 

Prhne Mover. and TheIr Acce.sorle.. 
struck the pole what would happen ? 2. About 
how high would the poles have to lie ? 3. Have 

TABLE.-A. B. PHELAN, Alliance, Neb. This 
Invention relates more particularly to improve­
ments in that type of table in which there Is 
provided a compartment beneath the top thereof 
which may be uncovered by moving said top. 

VALVE MECHANI SM FOR ENGINES.-W. there been any articles in the SUPPLEMElNT 
L. WAYRYNEN, Dolph, S. D. One of the objects 
in this invention Is the provision of means 
whereby the exhaust valve Is automatically 
opened at the end of the exhaust stroke and 
held open by the escaping gas while the 
piston Is completing Its exhaust stroke. 

ELECTRIC RAILROAD-SIGNAL. - T. C. The compartment may be employed for the 
storage of kitchen or table articles, or may, 
If desired, be employed as a sink. 

FOGARTY, F. W. BROCK, and F. A. BoWDLE, 
Chatham, Ill. The improvement is in the . na­
ture of a novel construction and arrangement 
of block signal systems and relates especial­
ly to that form of signal systems adapted 
for electric railroads in which a continu­
ous feed wire carrying an operating circuit 
of 650 volts is employed. The invention con­
sists in the construction an d arrange men t of 
the Hwitch and switch operating devices con­
trolled by the passage of the car. 

GAS-l<JNGINE IGNITER.-W. C. PLANa, Las 
Flores, Lower California, Mexico. This Inven­
tion relates to Improvements in Ignition de­
vices for use In Internal combustion engines, 
and more partlc'ularly to that type of ignition 
device In which a small portion of the ex­
plosive charge Is compressed In the Ignition 
cylinder to such a pressure that It spontan­
eously ignites and serves for igniting the main 
charge In the main engine cylinder. 

telling how to construct a simple wireless tele­
gra'ph ? 4. Could you refer us ' to a few good 
books on the subject obtainable at a public 
library ? A. We can furnish you SUPPI,EMENT 
No. 1363, price ten cents', which contains a 
full description of a set of wireless telegraph 
apparatus for sending one mile. A Huger set 
Is described in SUPPLEMENT No. 1605, with full 
instructions for setting up and tuning a sta­
tion, In SUPPLEMENT Nos. 1622, 1624, 1625, 
at ten cents each. These will give you the 
principal points which you will require to 
know. Of course a thunder-storm, or light­
ning, will do to the aerial for the wireless tele­
graph just what it will do to any other tall 
object which It strikes. The apparatus must 
be provided with a reliable lightning arrester. 
The aerial is always provided with a good 
ground. It is indispensable. Perhaps an aerial 
18 feet above the house top will answer for a 
mile transmission. We would name good books 
for your study, Collins's "Wireless Telegraphy," 
price $3.00 ; Maver's "Wireless Telegraphy," 
price $3.00 ; Collins's "Manual for Operators," 
price $ 1 .50. We shall be glad to furnish any 
or all of these books upon order. 

Of Interest to Farmer •• 
SEED-CLEAN ER.-J. H. HEMPEN, Alexan­

dria, La. This invention Is particularly useful 
in connection with appara tus for cleaning and 
freeing from foreign substances, cotton-seed, 
rice, wheat, corn, and other grain. Tlie cleanser 
frees the seed from chall' and trash, as well a.s 
from po rticles of foreign matter or other Im­
purities of higher specific gravity than the 
seed. It is automatic In action, and adjustable 
for use II ' cleansing seeds or gran q.lar material, 
and In \'\ hich impurities capable of magnetic 
a ttraction are removed from the material by 

WASTE-PIPE CLEANER.-W. T. LISENBY, 
Longbeach, Cal. The Invention Is an Improve­
ment in waste pipe cleaners, having among 
other objects, the provision of an ell'ective' 
means for Instantly unchoklng and cleansing 
waste pipes which become clogged with paper, 
grease, or other foreign SUbstance. Means are 
provided whereby as the piston is reciprocated 
any material which might become lodged in 
the pipes is positively forced out. 

COMBINED CLOTHES AND CLOTHES-PIN 
RECEPTACLE.-W. H .  CARPENTER, Lehr, N. 
D. The receptacle Is adapted to be carried 
upon the person for use In hanging clothes 
upon or removing them from a line. The In­
ven tor's aim Is to provide an inexpensive and 
simple receptacle of separate compartments, 
adapted to be hung I!y means of suitable 
straps from the shoulders of the user. 

ELASTIC-FLUID BURNER.-W. F. LEES, 
H. A. LEES, and C . .  W. GRI SE, San Diego, Cal. 
The Invention refers to elastic fluid turbines, 
the more particular object being to produce a 
turbine opera ted by the expansIve force or 
gases, such as are produced by the explosion 
of heavy or light crude 011, petroleum refuse, 
anthracite, and bituminous gases, water and 
coal gases, benzine, gasolene, ethylene, marsh 
gas, natural gas, acetylene gas, semi-water gas, 
producer gas, various hydrocarbon gases, and 
alcohol. 

( 10864 ) H. H. F. says : Having stud­
ied the question from all sides, I shOUld like --- to know what reason there is for not using a 

Rallway. and Tbelr Aece.80rle.. vertical open front engine on sidewheel steam-
ADJUSTABLE EXHAU ST FOR LOCOMO- ers. According to several engineers on side­

TIVEB.-H. H. MACKEY, Durand, Mich. In wheel vessels, this type of engine could be 
Machine. and MechanIcal DeVice.. the present patent the object {)f the ' invention used to good advantage by simply placing the 

SELF-LUBR ICATIl"G SHAFT. - E. L. Is the provision of .  a new and Improved ad- machine across the beam of the ship Instead 
means of an electric magnet. 

DRAFT DEVICE FOR 
WOOD, Long Island City, N. Y. There is dlffi- justable exhaust for locomotives, arranged to of fore and aft, swinging the shaft a little 

PLOWS.-A. J. culty in lubricating shafting revolving at high control the draft of the boller, according to I lower and placing the cylinders well up in 
I velocities, because centrifugal force repels the the work done at the time by the engine, so I the housing. It is a well-known fact that M I NOR, Canton, S. D. The Invention re ates 

to draft devices, and especially to such devices 011. Mr. Wood puts the 011 Inside. This has as to save fuel. inclined engines wear on the underside of all 
when used for drawing plows. More specifically, been before proposed but he has made Im- CAR-REPLACER.-W. M. KITCHEN, Ha- ' �he parts of cylinders, slides, piston, making 
to draft mechanism of this kind which is con· provements which are radical and Important. vana, Fla. In operation the derailed car is It hard to keep' them In good shape. In using 
structed so as to enable the animals to be He provides convenient and reliable means of moved forward until the flanges of the wheels a".vertical engine, all this would be done away 
hitched to the plow out of allnement with the insuring a slow discharge under all condl- engage the Inclined faces of the integral WIth, and these advantages gained : Economy 
plowshare, a construction being provided which tlons, with an increased rate of discharge fll1nges. Continued movement of the car forces I of space, compactness, even running and .wear­
tends to prevent side draft. Thus, the plow when the shaft Is revolved. the wheels toward the rails, an d  as the flanges : Ing of parts, accessibility of parts, dyna�os 
will continue In a straight line although the HYDRAULIC PRESS.-T. E. HOLMES, 8 engage the friction rollers, they trip the wheels, I �)Uld be placed in engine room, less vibratIOn. 
pulling force is applied at a laterally displaced Oakdale Road, Nether Edge, Sheffield, England. dropping them onto the ralls with flanges in I . We are doubtful If the use of vertical en­
point .  The construction facilitates adjustment This invention pertains to hydraulic forging proper · positlon. The plates are laid flat upon glnes with cylinders above the shaft would 
of the device to suit the pulling force. presses and the like worked by means of steam the ties and engagement of the groove of one ell'ect either of the first two or the last of the 

Of General Intere.t. 

BOTTLE-NECK AND CLOSURE THERE­
FOR.-A. MCCAMBRIDGE, Williamstown, N. J. 
'I'he purpose In this case Is to provide details 
of construction for a bottle neck and closure 
which are very simple, and that when assem­
bled after the bottle has been filled, will per­
mit the free out-pouring of the liquid contents 
of the bottle but prevent refi.\llng of the bottle. 

CARD-HOLDER.-P. M. MATHESON, San 
Juan, Porto Rico. The holder Is used In af· 
fixing price marks to clothIng and articles In 
show windows, etc. The device Is constructed 
of a single piece of wire by bending it to' a 
point intermediate its length to provide a 
head, with the free ends of the wire brought 
together and arranged side by sIde, one ot 
which is forme<l with a pointed extremity to 
provide a pin, and the other bent upon itselt 
In a plane at right-angles to the plane of the 
head to produce a hook for engaging and hold· 
ing ,  the card. 

SHAVING-MUG.-T. D. McKOWN, Pii!tsburg, 
Ga. One of the objects of the invention Is to 
provide a simple and inexpensive mug, In which 
a soap holder Is provided with a water-jacket 
serving to keep the soap suds from drying out 
when the mug Is being used, and so constructed 
that the entire device can be easily and thor­
oughly cleaned. 

RECEPTACLE-HOLDER . .,...C .  C. LITTLE, San 

Jose, CaL The holder is for use in holding 
cups, glasses and other like receptacles more 
especially constructed for the use . of water 
color painters in outdoor sketching, and Is 
adapted to be applied to the cross bar of an 
easel or other support in a manner to carry 
the glass In an upright position. There Is a 
sea t provided for the glass, and means for em­
bracing the body thereof when placed on the 
seat, and for attaching the holder to a sup­
port. 

hydraulic intensifier apparatus, and wherein of two �Iates with the rail retains the other in advantages you claim for it In sidewheel 
the valves for controlling the admission and place and the latter Is retained In place by steamers ( economy of space, compactness, or 
exhaust of steam to and from the Intensifier weight of derailed car the flange of the first reduced vibration) .  There might be some 
and , lifting cylinders and for controlling the mentioned plate receiving the greater stress. economy of hold sp�ce by having the cylinders 
connections between the all" vessel and the vertical Instead of mcllned, but this would be 

--- at the expense of deck or cabin space. The high pressure hydraulic system are aU con-
Pertaln1� to Recreation. larger the diameter of the paddle wheel the trolled by a single handing lever. 

TOY.-A. E. WOOLNOUGH, New York, N. Y. greater its leverage, and consequently the 
FRICTION-CLUTCH.-H. N, DAVIS, Inde- The Invention relates to dolls, bears, and similar greater the height of the shaft above water­

pendence, Mo. The object of the Invention is figure toys, having movable members such as I line, and lowering of the shaft would reduce 
to provide a clutch very ell'ectlve and prac' legs or arms, and its object is to provide a this leverage. The principal objection to super­
tlcally noiseless, and arranged to automatlc- toy arranged to allow of turning any one I imposed vertical cylinders, however, would be 
ally connect the driving member with the of the movable members independent of the the raising of the center of gravity of the 
member to be . driven, as long as the driving others, and to hold the movable members fi.mly boat higher above the center of buoyancy, tend­
member rotates in a forward direction, and to in any adjusted position, and to produce sounds Ing to topheavlness, and the use of horizontal 
Immediately and automatically release the within the body of the toy on turning any one or inclined engines is with a view to keeping 
driven member as soon as the forward motion of the movable members. the center of gravity of the boat as low as 
of the driving member ceases or the driving FISHING-FLOAT.-W. VON ROSENBERG, JR., 

possible to gi;e Increased stability. For this 
member runs In a reverse direction. Austin, Tex. The Inventor has for his object I 

reason if vertIcal cylinders were used it would 
AIR-LOCK FOR MINES AND TUNNELS.� the co struction of a float the attachment and be better to have them below than above the 

P. H .  DURACK, El Paso, Tex. In carrying out detach'ri,ent of which may be ell'ected with great ! shaft. Another objection to vertical cylinders 
the Invention two all" locks are provided, one facility ; and further to improve the float, or In a sidewheel steamer is the increased ten­
being located near the mouth of the mip.e rather its attaching means to the end that dency to roll in a beam sea due to the alter­
shaft or tunnel, and another being placed when the line is subjected to undue strain, as nate vertical thrust of the pistons on opposite 
contiguous to the heading or foot of the shaft when the hook or sinker is snagged, that the ends of the shaft, w�ereas the alternate thrust 
or tunnel ; and two pipes are arranged In the line wiU not be subjected to a breaking strain In a fore-and-aft dIrection . has n o  such ten­
shaft or tunnel, one' for conducting fresh air at the float, in response to its tendency to dency and only causes an uncomfortable vibra­
Into the same and the other for remoylng foul assume a straight direction under the tension tion In over-englned boats. 
air and water therefrom. exerted . on the line. ( 10865) E. B. M. says : I, as well as 

SOUND _ REPRODUCING MACHINE. _ J. PUZZLE.-G. CHAPMAN, Arlington, N. J. several friends, am obliged ' by our business to 
The object In this Instance is the provision of go Into out-of-the-way regions where the need 
a puzzle embodying a movable body and a may possibly arise to use a revolver against 
certain defined course or path over which the a "heathen." Perhaps your valuable columns 
body Is to be moved, the body and path being may settle a discussion which has arisen. 
screened from the direct view of the operator 1. Which has the greater penetration and 
who observes them only through the reflection muzzle velocity-one of ,the modern smoke­
of a mirror, whereby' the natural order of things less-powder automatic revolvers such as tbe 

SCHWAN, New York, N. Y. The machine Is con­
structed as a permanent part of a support hav­
Ing a flat top and In the nature of a table, and 
the machine casing is movably supported below 
the top. The support is provided with a num­
ber of horns radiating to its border and connect­
Ing with the horn of the machine, which serve 
to uniformly distribute the sound waves 
throughout the room. Thus the ordinary use 
of the support as a table Is not Impaired, and 
the machine, which is to many an unsightly ob­
ject, is concealed and protected from dust. 

SELF-CONTROLLING DEVICE FOR NOTE­
SHEETS.-H. MEYER, New York, N. Y. The 
object of the Invention is to provide a device, 
more especially designed for causing the note 

is reversed. Mauser or the Colt 32- or 38-caliber auto-
___ matlc, or a heavy "frontier" 44- or 45-callber 

PertaInIng to VehIcle.. revolver using black powder ? A. The small-

Hardware. sheet to travel at a uniform speed by rotating 

ROLLER.-J.: M. BRALY, Villapark, N. J'. The bore automatic pistols using. high-explosive 
Invention is ' particularly useful In connection' , smokeless powder are beautiful pieces of 
with road and lawn rollers as weU as rollers I mechanism and have undoubtedly both higher 
for other purposes. One object is to provide I penetration and muzzle vel�ity than the older 
an Inexpensive roller

' 
havlug a smooth and and larger-bore weapons usmg black powder, 

hard rolling surface and so constructed that I but for self-preservation in emergency com­
the height of the 

'
roller is suitably propor- I mend us by all means to the. latter, for the 

tioned to the weight thereof, to render the de- following reasons : If you WIsh to see
. 

how 
vice most efficient. I far Into a boiler plate or how far up the WJNDOW-LOCK.-L. G. MILLER, New York, the winding up roller at a speed decreasing 

N. Y. The Invention relates more particularly in proportion as the sheet winds up on the 
to that type of lock which Includes a locking winding up roller, thus compensating for the 
member secured to one sash, and a keeper or increase hi peripheral speed by t'he Increasing 
casing on the other sash, adapted to engage thickness of the note sheet roll on the winding 
WIth one end of the locking member to retain up roller. 

.grain of a log of wood you can shoot, the 
NOTE.-Coples . of any of these patents wl\l I small-bore, high-explosive weapon is preferable ;  

be furnished by Munn & Co. for ten centA eacll. ' if, again,. you are sitting in a fort or other 
Please state the name of the patentee, title of i cover and you ha.ve no weapon ' but a pistol 
the Invention and date of this paper. with which to pick 011' as large a number as 



Scientific American 
possible of men advancing to attack you across 
half a mile of open country, use the Colt 01' 
Mauser repeating pistol by all means ; you 
can use it from the shoulder with a detach­
able stock and d o  vastly more accurate long­
range shooting than you can begin to do with 
\lny other pistol. But for more ordinary self­
defense at close range, we should certainly 
prefer the older, larger-bore, slower-shooting 
pistol . 2.  From the experience of army offi­
cers and frontiersmen, which of the types of 
revolvers above mentioned is thought to have 
the greatest "stopping power" ; I. e., suppos­
ing that a vital part was not struck, which 
arm would have the greatest disabling effect ? 
A. As to "stopping power," it is n ot a ques­
tion of "supposing a vital part were not 
struck" ; a vital part may be ' pierced by a 
small-bore, high-penetration bullet without its 
stopping the aggressor sufficiently quickly. The 
writer has repeatedly had the experience of 
being unable to find, in dense jungle, game 
Which he felt sure had been mortally wounded, 
and the more convincing evidence of finding, 
after great difficulty, animals which proved 
to have been shot through the heart or the 
brain, but which had had strength enough to 
hide themselves 1 00 feet or so away from 
where they were hit in dense jungle' before 
they dropped dead. These were shot with a 
.303 Sporting Lee Metford high-penetration, 
fiat-trajectory, range anything up to three 
miles, a beautiful little gnn with which the 
writer has done better target shooting than 

• with any other, but which he gave up for big­
game shooting in favor of a .500 express and 
an old converted military Snider .550 en­
tirely on account of the higher stopping power 
of the latter much older models which pos­
sessed none of the above-mentioned advantages 
of the former" and never after lost game which 
he was at all confident of having hit. He has 
also narrowly escaped the charge of a rhino­
ceros which proved afterward to have been 
mortally wounded by the small-bore gun, and 
once received a nasty crack on the head from 
the kris of an "Amok" Malay (fortunately 
turned fiatwise by a blow on the latter's up­
raised arm) after the "heathen" had been 
pierced through the heart, while stll! at least 
five yards from the writer by at least one 
Mauser automatic pistol bullet . .  The best stop­
ping weapon We know of is a '  well-thrown, 
heavy sheath knife, but to be effective it must 
be thrown, as the writer has repeatedly seen 
it by an old side-partner, so as to insert about 
three inches of its blade through the ace of 
spades tacked to a post at about 20 yards, 
and as this requires a good deal of practice, 
we recommend you in the meantime to use the 
biggest-bore revolver you can get ; the slowest­
burning black powder makes a ball travel 
much faster than any man can rush at you, 
which Is all you want. Use a double action 
( self-cocking) revolver by all means, but be­

yond that point, without depreciating improve­
ments in mechanism, we have never been able 
to see the real advantage of automatic ,ejec­
tors, top breaks and similar devices beyond 
convenience when at target practice. When 
you are in a really tight place and have used 
six cartridges, you won't have time to reload 
anyhow, however quick your automatic ejector, 
and you will have as much chance with the 
butt of a 20-year-old Colt with about 7 %  
inches of barrel, a s  with that o f  an up-to-date 
revolver with all the latest mechanical devices. 

( 10868 ) P. Y. asks : Suppose record-
ing maximum and minimum pressure gage is 
lowered below the disturbing Infiuence of the 
waves, in the open sea, during a calm, what 
effect will the ebb and fiow of the waves have 
on the gages during a storm, we will say at 
the time when the difference is 1 0  feet from 
the normal, or 20 feet from the crest to 
trough ? A. A pressure gage under water will 
show the change of pressure due to change 'of 
depth of water. It can make no difference 
whether the depth changes because of a wave 
or because of a change of depth of the gage. 
If the water becomes ten feet deep"r, the gage 
if sensitive enough will indicate that fact. 

( 10869 ) G. R. M. asks : Please answer 
through your paper , the following .questions : 
On a direct-current system a 16-candle-power 
incandescent lamp consumes % ampere cur­
rent per hour at 1 1 0  volts = 55 watts. Does 
the same lamp operating on alternating current 
of the same voltage consume an equal amount 
current equal in both cases ? Why do wires 
carrying alternating current heat if both are 
not placed in same Iron '  conduit or not con­
centrically wound ? A. A 55-watt 16-candle­
power lamp uses 55 watts on any form of 
current on which it can be raised so as to 
give 16 candles. It uses a half ampere all the 
time, and 55 watt-hours per hour. Wires 
carrying any form of current are heated by 
the current, producing 0.240'Rt calories, in 
which 0 Is amperes, R is ohms and t is the 
time in seconds. This cannot be avoided by 
any arrangement of the wires. It  is the price 
in calories which must be paid t o  get a cur­
ren t over a line. 

( 10870 ) P. H. K. writes : Is ice 
formed from sea water salt or fresh ? A 
claims that it is salt. B claims that it is im­
possible to have salted ice. as in the process 
of freezing the salt is eliminated. Who is 
right, A or B ?  A. When aqueous solutions 
freeze, the solids in solution tend to separate 
from the water, and the ice thus formed is 
pure or nearly so. It would not be easy to 
form a block of uniformly salted ice. This 
Is sometimes expressed by saying that water 
freezes itself pure, which Is not · a very correct 
manner of stating what takes place. The 
water freezes molecule by molecule, and the 
solid In solution is separated from its solvent, 
the unfrozen portion of the solution becoming 
finally a saturated solution. B has the better 
of the argument. 

( 10871 ) H. L. S. says : Will you please 
inform me how to connect up an electric bath­
tub ? A. If the tub is of metal, connect one 
of the electrodes to the metal, while the other 
is held In the hand. If of porcelain, connect 
one electrode to a metal plate and place in the 
water. 

( 10872 ) M. M. asks.: 1. If lightning 
strikes in a body of water where a man .is 
swimming, will he feel it if it strikes within 
a hundred yards of him ? A. We do not know 
any reason why a person should be affected by 
lightning striking the water in which h e  is 
swimming. The earth is at zero potential and 
is of iniinlte capacity, from which It follows 
that no amount of electricity can raise the 
electrification of the earth so that a man could 
be . shocked by it when he is immersed in it. 
The case is the same as that of a man buried 

( 10�66)  D. E. W .  says : Will you in the ground or in a cellar under the ground. 
No lightning stroke can harm him in either of 
these positions. Of course a man's head pro­
jecting above the water might be struck, but 
this is not the condition which you suppose. 
2. Which will break first, a rope 5 feet long 
or a rope 100 feet long, if it has the same 
strength all over the rope and the same 
strength pulling It ? A. If two ropes, one 5 
feet !ong and the other 100 feet long,. are 
pulled equally, the ropes being supported at 
the ends only, the longer rope will break 
first, since its weight is greater than that of 
the shorter rope, and is added to the pull 
upon it. If the ropes were lying on the 
ground or other support, we do not think the 
difference in length would make any difference 
in breaking strength, although we are aware 
that many hold the opposite opinion. 

please tell me if it is a fact that there is a 
t otal �clipse of the sun every 18 years and 
10 days � A. Eclipses, solar and lunar alike, 
occur In a period of 18 years and 11 1-3 days, 
very nearly. It will be 10 1-3 days if there 
happen to have been five leap years in the 
period. No one knows when this fact was 
discovered, but it is certain that the Chaldeans 
knew it and predicted eclipses by its aid. About 
70 eclipses occur in this period, varying some­
what because new eclipses come in at the 
eastern limit and old ones disappear at the 
western limit. The name of this period is the 
Saros. Of the 70 eclipses in a Saros, there 
are usually 29 lunar and 41 solar eclipses ; 
and of. the 41 solar eclipses, 10 are usually 
total. 

( 10867) F. B. asks : Why do not the ( 10873 ) J. W. H. asks : Is there any 
equal days aI)d �ights occu� when the sun . difference in the strength of a magnet with 
?rosses the celestIal equator . !!,or example, a '4 -inch core and one with a � -inch core if 
III one almanac calculated for latItude �O deg. both are · wound with the same amount of N.,  on March 21 last the sun entered Anes and 
spring began, but the nearest equal day oc­
curred on March 18, three days before, while 
in' '�eptember the nearest equal day occurs on 
September 27, four days after. A. Equal days 
and nights do occur every time the sun crosses 
the equator. The day is just twelve hours and 
the night twelve hours long. But because of 
the equation of time the clock time of sunrise 
and sunset varies from six. The true sun is 
east of the mean or clock sun by about seven 
minutes in March and a little more than seven 
minutes · to the west In September. See any 
good textbook of astronomy for a full ex­
planation of this. Todd's, price $1 .75, or 
Young's "General Astronomy," price $3, are 
recommended and can be supplied by us. 2. 
What causes the synodic revolution of the 
nodes of the moon, and why does the line of 
apsldes change ? A. The synodic revolutions of 

wire ? Would it make any difference to the 
strength of a magnet having a '4 -inch core to 
have the core thinned down to � Inch at the 
bending point ? The reason for doing this is 
to make it easier to bend after the magnet is 
bound. A. The ease with which lines of mag­
netic force can pass through the core of an 
electromagnet is proportional to the sectional 
area of the core. For this reason a core '4 
inch in diameter will transmit four times as 
many lines as a core � inch in diameter, if 
all other conditions were the same. We should 
not advise the winding of an electromagnet 
and bending the core after the winding. It is 
much better to wind the coils on spools which 
will slide over the Iron core and put them in 
place after the core has been bent into its 
final shape. 

( 10874 ) N. R. R. asks : Will you 

the moon's line of apsldes and the regression please let me know whether natural ice Is 
of the nodes of the moon's orbit are caused colder than manufactured ice or not ? The lat­
by the disturbing action of the sun upon the 
moon. The discussion of these effects consti­
tutes the problem of the three bodies. A good 
I'lementary presentation of the problem 'may be 
foUnd in Young's "General Astronomy." 

ter is made at a temperature of 20 degrees 
above zero, and natural ice undergoes a tem­
perature sometimes many degrees colder. Does 
It retain this greater cold ? A. All Ice, natural 
or artifiCial, in any place below the freezing 

point will have the temperature of that place ; 
in any place above the freezing point it will 
have the temperature of the freezing point. 
Ice does not retain its temperature below the 
freezing point. It cannot be heated above the 
freezing point, under ordinary circumstances. 
Like any other solid, ice is cooled in the 
winter to the temperature of the air, be it 
zero or below, and becomes warmer as the 
temperature rises till its melting point is 
reached. Then It cannot be made hotter. It 
changes its condition to the liquid form. 

( 10875 ) H. C. D. asks : Being a con­
stant reader of your valuable paper, I take 
the liberty of asking you to kindly inform me 
through your Notes and Queries column 
whether the following statements which ap­
pear in the Encyclopredia Britannica ( vol. xi, 
pages 66 and 67) are correct. Under the head­
ing "Gravitation," paragraph 2, it says : 
"Movement of a Falling Body.-Our knowledge 
of the force of gravitation being ultimately 
founded on observation and experiment, it will 
be convenient at this point to describe the ex­
perimEmts by which a knowledge of the laws 
of motion of a falling body may be ascer­
tained. We shall first describe these experi­
ments, and then we shall discuss the laws to 
which we are conducted by their ald. A be­
ginner is apt to be surprised when he is told 
that a heavy and a light body will fall to the 
ground in the same time if let drop from the 
same ·height. Yet nothing can be easier than 
to prove this Important fact experimentally . 
Take a piece of cork in, one hand, and a bullet 
in, the other, and drop these two objects at 
the same moment from the same height. They 
will reach the ground together. Nor will the 
results be different if we try a stone and a 
piece of wood." On page 67 it says : "The 
various experiments to which we have re­
ferred suffice to establish the very important 
result that the time occupied by a body in 
falling to the surface of the earth, if dropped 
from a point above it, is independent of the 
mass of the body as well as of the materials 
of which the body is composed." I always un­
derstood it to be a well�known fact that the 
velocity of falling bodies depends upon the 
specific gravity and the density of the medium 
through which they pass, and I am therefore 
at a loss to understand the meaning of the 
paragraph referred to. That the above para­
graphs cannot possibly refer to bodies falling 
in a vacuum seems to be shown by the sen­
tence : "Take a piece of cork in one hand and 
a bullet in the other, and drop these two ob­
jects at the same ;moment from the same 
height." A. The article which you quote from 
the Encyclopredla Britannica was written by 
Prof. Ball, Astronomer Royal of Ireland at 
the time he wrote It. It is hardly likely that 
he was' in error on s o  simple a matter as the 
fall of a cork and a bullet from the hand to 
the ground. Have you tried it for yourself ? 
Had you done so, you could hardly have Writ­
ten the letter to us. The experiment is sim­
ple. So are others given by Prof. Ball. Try 
them till you are convinced that it is the mat­
ter of the earth which draws bodies down to 
its surface, and that the rate of fall is not 
dependent upon the weight or the density of 
the body falling. This was demonstrated by 
Galileo at the Leaning Tower of Pisa before 
the immortal demonstration of the law of 
gravitation by Newton. The paragraphs you 
refer to have no dependence upon the other 
fact that the lightest and heaviest bodies fall 
alike in a vacuum. They refer to the fact 
that all moderately heavy bodies fall prac­
tically alike through the air. Very light things 
are retarded enough 'by the air · to have their 
rate of fall changed by the resistance of the 
medium through which they are falling. 

( 10876 ) H. M. asks : 1. Why are the 
gnns on battleships not larger than 45 caliber, 
12-inch ? Is it because. they are strong 
enough, or because an ordinary ship is unable 
to carry larger guns ? A. 45 calibers is found 
to be the maximum length which can be used 
to advantage for the 1 2-inch gnn. The greater 
length would prove cumbersome, and necessi­
tate larger turrets to accommodate the greater 
weight back of the trunnions. 2. By what 
fQrmula is the displacement of ships known 
before they are laun<:hed ? A. The displace­
ment of ships is found by calculating the 
cubical bulk of the ship below the waterline. 
3. Would it be possible t6 build torpedo boats 
of say 400 tons with a speed of 45 knots ? A. 
In the present state of the art It would be im­
possible to build a hull'  of 400 tons displace­
ment which would float horse-power necessary 
to give a speed of 45 knots. The "Viper," a 
torpedo boat of slightly over 400 tons, holds 
the record for speed of slightly over 36 knots 
an hour. The horse-power Increases as more 
than the cube of the speed, and hence the 
weight of the engines to give a propeller thrust 
!luitable for a speed of 45 knots would be 
altogether prohibitive. 4.  a. A description of 
the 21-inch torpedo in use In the United States 
navy. A. The United States 21-inch torpedo 
was described in the SCIENTIFIC A MERICAN of 
January 6, '1906. b. A description of the 45-
centimeter torpedo In use in the German navy. 
A. We are not aware that any data regarding 
the German 45-centimeter torpedo have been 
made public. 5. Is there any work giving com­
plete statistics of all rapid-fire gnns in use in 
the large navies ? A. Brassey's Naval Annual 
gives full statistics. 6. Please put an article 
In your paper that treats of the new sDips 
now building in England, l .  e., "Dreadnought," 
armored cruiser "Orion ," T. B. destroyer 
"Afridi," and the special type torpedo boat. 
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that Is intended to make 36 knots per hour. 
A. The "Dreadnought" was illustrated and ' de­
scribed in the issue of the SCIENTIFIC AMERI­
CAN of August 25, 1906. We have no data 
respecting the other vessels mentioned. 

( 10877 ) E. R. asks : Will you please 
state in your query column how many revo­
lutions the earth ml\kes in 365 days ? A. The 
earth makes 366 revolutions on Its axis in 
365 solar days. One rotation of the earth 
on its axis is completed when a star which 
was due south last night is to-night In the 
same position. Since the earth is al so moving 
In an orbit around the sun, the 'star seems to 
reach the south point about four minutes 
earlier each night than it did the previous 
night. The earth must turn on Its axis, about 
four minutes of time more to bring the sun to 
tHe same place day by day. This extra time 
constitutes the difference in length between the 
solar and. the sidereal day, and In a year 
ca uses that there shall be one sidereal day 
more than there are solar days. There are 
365 solar days and 366 sidereal days in each 
year. The sidereal day is the true measure 
of the rotation of the earth on Its axis with 
reference to a star or to a fixed point in abso­
lute space. 

( 10878 ) H. B. C. asks : 1. Why is it 
that a light, when put into a l lO-volt circuit, 
will not short-circuit the current, while a piece 
of small copper wire of about the same length 
as the filament of the lamp, when placed in 
the same 'position, will immediately short­
circuit ? I have found it to be a fact that 
when an incandescent light's globe breaks, the 
filament does the same as the piece of copper 
wire, provided, of course, that the current is 
on. Do I not, therefore, have reason for 
thinking that the air has something to do with 
this ? A. When the globe of an incandescent 
lamp breaks, the hot filament is instantly 
burned by the oxygen of the air just as any 
other piece of carbon would be. The CUl"rent 
is not short-circuited by the filament. The 
flash of light which is seen is due to the 
chemical action of burning the filament, and 
not to any electrical action. When the circuit 
Is bridged by a short copper wire, the resist­
ance of the copper wire Is small and a large 
fiow of amperes takes place, which heats and 
melts and also burns the copper. This Is 
what is meant by a "short circuit." 2.  How 
may a small, practical, 1 10-volt current elec­
tric heater 'be made ? Is not German silver 
wire the best for this purpose ? A. If you 
want an electrical heater which may be at­
tached to a lamp socket, wind about 200 to 220 
ohms of fine German silver wire on porcelain 
tubes and mount in some convenient fashion. 
SUPPLEMENT 1112, price 10 cents, contains 
valuable data concerning electrical heaters. 3. 
What is the smallest size of wire allowed by 
the Fire Underwriters' Association for wiring 
building with llO-volt curren t ?  I have been 
using what is known as No. 1 4  rubber-covered 
for my outside, and No. 14 weather-proof for 
my inside wiring. In this am I meeting the 
requirements or not ? A. No. 14 wire is al­
lowed by the Underwriters to' carry 12 amperes 
in rubber insulation, and 16' amperes in other 
insulations. 4. Do wires necessarily need to 
be soldered in joining them to make them 
more electrically and mechanically perfect ? A. 
In good work wires are always soldered at 
junctions to other wires. No other connection 
is allowed. 

( 10879 ) J. C. B. says : 1. In what 
probable way does Edison expect to utilize 
cobalt � Can he use the chlorine gas from it 
as a motive power ? If not, how to use it in 
storage batteries ? A. We regret to say that 
we are not able to answer your inquiry, "In 
what probable way does Mr. Edison expect to 
utilize cobalt ?" etc. It would be a hazardous 
thing to attempt to tell what Mr. Edison will 
probably do, or may be expected to do. We 
doubt if he tells any one, even if he knows 
himself, what he expects to do. We may say 
that there is no chlorine in cobalt, and no mo­
tive power in chlorine. We are sure that Mr. 
Edison does not expect to find either of these 
results in his investigations. 2. In ante­
bellum days here in North Carolina, by rub­
bing a pocket knife blade across the points of 
the olq flat strap iron on the railroad track, 
the blades of the knife so rubbed became highly 
magnetic, capable of lifting iron . or steel ob­
jects of considerable weight, a fourpenny nail 
or larger perhaps. I have so done often my­
self, but after some forty years cannot say 
positively I raised anything heavier than a 
fourpenny nail. Have tried the present T-Iron 
rail repeatedly, with no magnetism re8ulting 
at all. Why is this ? The magnetic proper­
ties were then well known, but do not know 
if I can now establish the fact by another wit­
ness than myself. A. Any magnetizing of a 
knife by stroking it on a rail was due to the 
fact that the rail was a magnet. If the old 
experiment cannot now be repeated, it is be­
cause the present rail Is not a magnet. 3.  
From what source does the ocean derive its 
intense saltiness, and how retain same in uni­
form strength ? A. The salt now In the ocean 
has been in the past ages washed out of the 
land or dissolved from beds of salt In the 
earth to which the water gained access. The 
saltness remains, since all the water which 
evaporates from the ocean Is fresh water. 
The original water was fresh. It became salt 
by dissolving salt from the earth. 4. Why, are 
the conventional number of gnns (21 ) fired In 
honor of the President of the United States ? 
18 It by CongreSSional enactment ?  Why 21 
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Veeder Counters 
to register reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 18 Sargeant St., Hartford, Conn. 
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customers. We sell anyt h m g  hOlD an automobile to an 
oil  can . Send for our weekly bargain sbeet ; it will 
interest you and save you money. 
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1 252-12;';4 W abash Avenne, Chi cago, 1I1s. 
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and eng-ine from 1588 and il lustrated with clear draw­
ings showing the coDstruction of various forms of 
pumps and engines. 38 illustrations. Contained in 
S U P P L E MENTS . 1 1 U!I ,  1 1 1 0, 1 1 1 1 .  Price 10 cents 
each. !<'or sale by Munn & Co. and aU n ewsdealers. 

and not 13 for original in tbirteen States ? A. 
Tbe fi ring of 21 guns a s  a salute for tbe na­
tion a l  flag, t b e  President of tbis  or otber 
count ries,  o r  tbe sovereigns of foreign states, 
is  an international custom. 

( 10880 ) M . W. and C. P. write : We 
would like to know, through t h e  col umns of 
your valuable paper, bow a boiler of 15 borse­
power, that i s  on l y  in use about tbree months 
during a year, should b e  left. Sbould it be 
filled with water or empty, and should the 
smokestack be p rotected ? A. A boiler t o  be 
laid up for a season should be t borougbly 
cleaned on tbe inside, filled with water with 
steam on, so a s  to be full  of hot water that 
has been boiled, up to the safety valve. Tbe 
flues and fire surface of the boiler shou l d  then 
be cleaned ; ashes and soot removed from every 
part where such lodge. Then close fire doors, 
ash pit, and put a cap on the smokestack. 
With this treatmen t  laid-up boilers do not r u s t  
i n s i d e  or o utside. I t  i s  the m o i s t  a i r  drawn 
through a laid-up boiler that does damage by 
rust.  

( 1 0 8 8 1 ) C. F. C. asks : 1 .  Are lantern 
sl ides ( which are p rinted by contac t )  more 
sen s i t h'e t o  t he l ight than ca rbon velox ? For 
instance, a p l a t e  tbat p rinted a good clear 
p i c t u i·e o n  carbon vel  ox in 1 5  seconds, being 
held 1 2  inches from a l a rge size house la mp, 
w o u l d  a lan tem s l i de take longer or shorter 
time t o  print i t ? A .  Lantem s l ide pl ates are 
always s l ow plates, much less sensitive than 
ordinary p lates. A longer exposure is re­
qui red. 2 .  Have y o u  a S U PPLE M EN'l' telling 
how to make. Ian tern slides ? A. We can send 
you "Pboto-Miniature Lantem Sl ides," price 
twenty-five cents,  and Elmendorf's "How to 
Make a n d  Color Lantern S l ides," price $1 by 
m a i l .  We can send you SUPPLEMENT 483 , 5 1 7 ,  
7 2 4 ,  1 062, 1 082, on s l i d e  making, for ten cents 
each. 3 .  Also, holY to make a lan tern sl ide 
camera for making slides from 4 x 5 n egatives ? 
A. SUPPLEMEN'r 625 tel l s  how to make a bel­
l ows for a camera to take 4 x 5 negatives, and 
in E l mendorf's book there i s  a chapter on 
working w i t b a camera in slide making. 4. 
I s  there a magic lantern made wbich takes 
standard sl ides and burns o i l  for the l ight ? 
Is this done, and are t b e  p ictures clear when 
thrown on the screen ? A .  Yes. Tbe pictures 
cannot be en l a rged more than four feet in di­
ameter w i  t h  oil  lamps since the l ight becomes 
so faint by di ffusing it ove.r s o  l a rge a screen. 

( 1 08 8 2 )  E .  E .  S .  asks : 1 .  What i s  the 
best way to mount a map on a muslin backing, 
and would a window shade be suitabl e ? A. 

The Perfectl·on '''rench Moisten the muslin,  stretch and tack it down 

'" on a table.  Then wet the map thoroughly and 

Newest w renc h on tbe market. Best U all­
round " tool ever m ade. A l l  steel-g:reat 
strength. Instantly adju sted. Easily and 
quickly operated. · Immense tI me, temper and 
trouble saver. In di spensabl ... t o  au tolno­
bili sts . After using tbe . •  Perfection " once, 
you wi ll never buy any other make wrench. 
Write for circu] ar to 
THE PERFECTION WRENCH CO. 

Box 426, Port C hester, N .  Y. 

apply the paste even l y  over the en tire back 
of  the map,  bein g very careful to bring i t  to 
the edges of t he paper. Now lay the sheet on ·l the cloth arid smooth it  out and rub it down 
upon the cloth so as t o  remove air bubbles and 

.. bring it in to  con tact w i th the c l oth.  A roller 

graphs wil l  enable you to do the job much bet­I o r  squeegee such as i s  used for mounting photo-

-----------------F-O-R---- ter. 2. How can I p roduce on brass the bronze-

G U N S M IT H S ,  TOO L like finish used on the Instruments of sur­

MA KERS,  EXPE R I .  veyors and engineers ? A. B ronzing of brass 

M E N TA L & R EPAI R  i s  effected by dipping in a solution o f  5 drachms 

WO R K ,  ETC.  of perchloride of i ron t o  1 pint of wa ter, until  
Fro m 9-in. to lS-ln. swilll'. the desired color is obtained ; then wash in hot 
Arraneed for Steam or t d ·  d I ·th t h ·  h I I  Foot Power, VelOCipede w a  er, r y .  an 

. 
acquer WI a In s e ac 

or S tand-u p 'l'readle. and alcohol vamlsh. 
Send jor Lathe Oatalog. .�.J��!���!t W .  F. & J N O .  BARNES C O .  

Esttlblished 1872. 1 999 Ruby St., ROCKFORLo. ) J.t.. NEW BOOKS, ETC. 
THE BUILDING MECHANICS' READY REFER­

ENCE. Cement Wo rkers' and Plaster­
ers' Edition. By B. G. Richey, Sup­
erintendent of Construction of U. S. 
Publ ic Buildings. N ew York : John 
Wiley & Sons. 1 6mo. ; 458 pages, 
1 9 3  illustrations. Price, $ 1 .50.  

Of the making of h andbooks t h e r e  i s  n o  
e n d ,  b u t  the i r  multiplication is  h a r d l y  more 
rapid than that of highly specialized branches 
of engineering construction ; and, I f  we may 
j udge from the n umber or inquiries received, 
not onl y  from builders' mechanics but from 
arch i tects and engineers, information on the 
lines of reinforced and other concrete work 
i s  less compl etely supplied than in other 
branches. This want Mr. Richey's latest work 
seems to v e ry adequately supply ; the mensura­
tion and miscellaneous tables are as complete 
a s  in the earlier editions for other builders' 
mechanics, those for transmutation from one 
system of measuremen t t o  another being ex­
ception a l l y  so. The various hints and recipes 
and t h e  rules for superintendence are most 
practical ; and a s  rega rds tests, analyses, and 
specifications fo r cements, we cannot think of 
any p ractical detail upon which we desire in­
formation which we cannot find In these pages. 
That most essential feature of a useful hand­
book, the index, has received proper attention 
and the i l l ustration s  are excellent, coated 
paper having been used where required for the 
reproduction of photographic half-tones, the 
remainder of the book being printed on thin 
paper to reduce bulk and keep it within dimen­
sions convenien t for the pocket. 

NOTES ON HYDROELECTRIC DEVELOPMENTS. 
By Preston Player. New York : Mc­
Graw Publishing Company, 1908.  
16mo. ; pp.  68.  Price, $ 1 .  

T h e  present book de a l s  with t h e  commercial 
aspect of an industry in which investors, capi­
talists, an d bankers a re much interested as 
schemes for the u t i l i zation of water p�wer 
are constant l y  coming to the fore.  I t  is  the 
object of this short dlscnssion to Indicate as 

American Telephone " Telegraph Co. 
The 4ssociated Bell Companies 

O N E  P O L I cy - U NIVERSAL S E RVICE-O N E  S Y S T E M  

Fair R a tes 

IN controversies a s  to rates, the 
policy of the American Telephone 
and Telegraph Company and its 
Associate Bell . Companies has 

been to make a . complete and absolute 
showing of the condition, cost and 
value of plant, cost and value of service, 
cost and necessity of proper main­
tenance, and the broad position is taken 
that neither this company nor its asso­
ciated Bell com panies have anything 
to conceal or anything to apologise for. 

The capitalization of all the com­
panies is conservative, far within j usti­
fiable l imits, and in the relation be­
tween the replacement value of the 
properties and the capitalization of the 
companies, unique. 

Fair rates, therefore, should be au­
thorized or acquiesced in, for it is only 
by fai r  rates that good service to the 
publ ic and permanent, healthy condi­
tions can be created or maintained. 
With a full knowledge of all  surround­
ing circumstances and condi tions, i t  is 
believed that this will" be fully acqui­
esced in by the public. 

.Fair rates should and do insure high­
class plant and equipment maintained 
at a high-state of efficiency, and provide 
fair wages to employes-the highest 

· paid for s imilar dass of employment. 
Both · of these are necessary to good 
service. 

Fair rates should give fai r return on 
the i nvestment, and promise fair return 
on new money needed. This is nec­
essary to maintain the interest of the 
existing shareholders in the proper ad­
ministration of the business, as well as 

to provide for the continually mcreas' 
ing public demand. 

Any revenue produced over and 
ahove such requirements and the proper 
reserve to provide for contingencies can 
be used for the benefit of the pub/ic, 
allowing the company to retain  a part 
sufficient to stimul ate the most efficient 
and economical management. 

I t  would be difficult, if not impossi­
ble, to get effective and economical 
management, such as would prod uce 
the best results for both the public and 
the shareholders, without recognizing 
this principle. 

I t  does not seem possible that there 
can be any question of the j ustice of 
this position. That being granted, the 
facts to be settled are :-

Is the management honest and com­
petent?  

What  is  the investment ?  
Is  the property represented b y  that in­

vestment maintained at a h i gh standard ? 
What percentage of return does i t  

show ? 
Is that a fair return ? 
Is it obtained by a reasonable d istri­

bution of gross charges ? 
If these questions are answered sat­

isfactorily-and they are in the p ub­
lished reports of the offices of this 
company-there can be no basis for 
conflict between the company and the 
p ublic, and the less the working con­
ditions are made inflexib le  by legisla­
tive proscription, the better wil l  be the 
sol ution of the constantly changing 
problems incident to maintaining the 
universal telephone service wisely de­
manded by the publ ic. 

American Telephone & Telegraph Company 

A Clean Shave 
There � no use in !!ring to get a clean shave 
with a dull razor. The blade mu,t be stropped 
every time it is used to get good results. No ,teel can possibly hold its edge _ without 
stropping, no matter what the maker 
may claim. The G A Y L O R  
AUTOMATIC S T R O P P E R  will r .. harpen any blade in 1 0  
seconds. N o  ,kill is required. 
A child can use it. 
M o n e y  r·e f u n d e d  if n ot e n t i r el y  s a t i s f a c tory. 
In case with barbers' genuine Horse Hide Strop, $ 2 . 0 0  

Order through your dealer. Or will send postpaid on 
receipt of price. Be !ure to state for what make of Blade. 
Write for descriptive circular. 

.... _-- L. B. OA YLOR .  Allston, Mass. --_01 

Grow Mushrooms 
For Big end Quick Profits. 

Ten years experience enables me 'to 
give practical instructions thnt will 
add '5 to e&O per week to your income 

without interferi.og with regular occu-
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333 1 N. Western Avo., Ohh::_go, I l ls. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make. -By G. �L Hopkins. Description of a sma l l  el ec­
tric motor devised and constructed w itb & view to as�ist. 
ing amateurs "to ruake a m otor which millht be driven 
with advantage by a current d e r i ve d  from a battery, and 
which wouJd hav� suffi cient power to operate a foot 
l athe or any Ul acatLe requiring not over one man pow­
er.  With 11 figures. Contained. in SC I"ENTU'IC AMER .. 
I C A N  S UPPL E M E N T ,  No. 64 1 .  Price 10 cents. To be 
had at this ollice and from all newsdp.alers. 

Pipe Cutting and Threading Jna'Cnll�e .. 
F o r  Either )l und or Power 

This machine is the regular hand mllChlne supplied 
with .:l power base, pinion, countersbaft, etc., md 
C!ln be worked as an orciinary power 
m!l.chine or t.a.ken from its tJ5S= for 
use 3.S a. hand machine. Pipe � in .  
to 15 in .  diameter ha.ndleu e3.Sily ira 
small room. illustr3.ted cat.'uogue­
price list free on appl iC!ltion. 
THE C U RT IS & C URT I S C O .  

Th· most u�to-date :lnrl complete light-­
ing system 0" the mark"t. Bealltiful fix­
t ures for tht! home. Attractive high can . 
dIe power inverted arcs for stores, halls 
ptc. The best proposition goi u g  for hust: 
�,�N �::i����
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Superior Mle-. ('0. 101 8eeoDd St., A.nn Arbor, Bieb. 

nZtU£1'aliflg, nal Duignillg 
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! Test Work Sent 
talents and n t..eds . 
• nme no obligation • 
Sheet Metal lbUem 

How to Construct 
An Independent Interrupter 

In SCIENTIFrc AMER"'" ", SUPPLEMENT. 1 6 t ;';. 
A. Frederick Col lius describes fully and clear l y  with 
the belp ot. good drawings how an independent m u l tiple 
interrupter may be constructed for a larlle ind uction 
coil. 

'j'hi s  article should be read in connecthm with 
:llr. Collins' arti cle in tsCI"E� TIFIC AM ERICAN S U PPLE" 
M ENT, 1 60;';, " How to Constrnct a I OO-Mil e  
Wirele.s T elegraph Outfit." 

Each "; upplement costs 10 cents ; 20 cents for tbe 
two. Order from your newsdealer or from I .... 

MUNN & CO. , . 3 6 1  Broadway , New York 

Wizard Repeating 
LIQUID PISTOL 
Will stop the most .ielous d o g'  (or 
man) without permanent injury. Per­
fectly safe to curry wiLhout danger of 
les.k.age. F�e� and rech:lr�s by pul!ing the trigger. Loads 
from any LlqUld. No cartndg-es reqUired. Over six shots in 
on� loa4ille:. �Il  dealers . or by mail .  aGe. Rubber-C'o\"ered Holster, tOe. 
Wtth Pistol, aOle. Money. order or U. S. st amps. No coins. 
PARKElt., STEARNS & CO., 226 So u t h  Street, Dept. G, New York 

Palmer Motors 
TwO and Four CycJe. One. '.rwo and Four 
Cyl inder. �tationary aud Marine. One 
to Twenty H .  P .  Cat.alogue F R E E. 
PALMER BROS . ,  Cos Cob , Conn. 

New York · 30 East 20th Street 
Philadelphia : The Bourse 

BOHlon : 85 Union Street 
PortlAnd, Me.: Portland Pier 

Seattle, Waah.: Colman Dock Van..:ouver, B. C.: }600 Powell Sl. 
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I���������������������I ; far a s possible the informa t i on w h i c h  Sll O U l d  
be obtained In order to afford a defin i t e  basis  
for forming . a decision a s  to t h e  merits  of a n y  

O N E  R. E S P O N S I B I L I T Y  

ENGINE AND DYNAMO BOTH 
B U I L T  I N  O N E  F A C T O R Y 

,0 K . W .  TO 500 K . W .  DIRECT CURRENT 
15 TO 1 500 H. P. 

A8k ror B ulletiD 19 
R I DC W A Y  D Y N A M O " E N C I N E  C O M P A N Y  

R i d gway, Pa. 

ECONOMICALL Y USB 
Bituminous, Anthracite, Lig­
nite, Peat Charco",' or Coke. 
40 to 700 H. P. unit.,for Mill, 
.'n .. or Electric Pla,,' •• 

Satisfactory plants in all parts of • 
North America. Catalog No. 22 gives 
facts; ask for it. Horizontal Gasoline 
Engines ; sizes, 3 to 30 H. P. Built 
right ; run right. Buy from the builders direct and 
save money. 1.5 years of success in every Engine. 

Weber Gas Engine Company, 
B_ 423 K.A..NSAS CITY, 1110. 

SENSITIVE · LABOR ATORY BALANCE 
By ' N. Monroe H opkins. Tbls " buUt-up " laboratory 
������ ;l� ;,e
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i���urb'!, w,:,�: by any amateur sk!lled in the uoe of tools. aud it will 
work as well as a $125 balance. rrb e article is accom. 
g:::� o��g:t;�::. w

;�r���fcl:i�nc�'h:��:Anrn VSar��� 
TIFIC AMERICA" SUPPLEMENT, No. 1 1 84. Price 10 
cents For sale by 11u"N & Co., 361 Broadway. New York: City. or any bOOKseller or newsdealer 

First and Original Motor BiliU gy - i 
$250 II SUCCESS " AUTOMOBILE . ' i 

Practical, durable. economi cal � 
and abso lu tely safe. A light,  
strong,  steel -tired Aut.o-Bug gy. 
S u itable for city or country u s e .  
Speed from 4, to 4 0  m i l e s  an h o u r. 
Our 1908 Model bas an extra 
powerful engine, p.t�nt ball-bear· 
inJl wheel 8 ;  price , $275. Also 10 h. p. , $400. Rubber Tire., 
$25.00 extra. Write for delcriptive literature. Addr881 

SUCCESS AVTO-BUGIlY MFG. CO.. IDC.. SI. Louis, Mo. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur"s IT se.-The utUization of 110 volt 
electriC circuits for small furnace work. By N. )I onrne Hopkins. Tbis valuab l e  article is accompanied by de­
tailed working drawinlls on a large Bcale, and the fur­
nace can be made by any amateur who is versed In the 
use of t.ools. This article is contained in SC"IENTIFIC 
��
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or by any bookseiler or news dealer. 

Convert Your B i cycle I nto 
a M otor- Cycle 

one o f  o u r  Attachable Outfits. A full 
line of Finished Motors : also rough caN!,. 
tng for Bicycle, Auto, Marine or 
Stationary. Send stamp 'for catalog. 

We Bell on the bore a.nd stroke ot 
our c y l i n d e r s  and their capaoity 

· In cubia Inches. Te real 1ze the import­
ance of this matter, send tor our ea.talog. 

THE FOX REVERSIBLE GASOL I N E  E N G I N E  CO. 
2 1 3  Front aL. South ClnGlnnati. Newport. Ky. 

A H o me Made 
Alternati ng 

Current Motor 

p roposed undertaking. 

THE AUTOMOBILE ROUTE BOO K .  Compiled 
by D. H. Lewis. Automobile Route 
Book Company, 1 9 0 7 . 1 2m o . ; pp. 
192. Price, $ 1 . 5 0 .  

T h e  present volume d e a l s  with routes which 
start from B uffalo, N. Y . ,  and is therefore p a r­
ticularly valuable for automobi l e  en t h u s i a sts 
that l i ve il'\ the westel11 part of the Sta te of 
New YorK. The maps a re e x ce l l en t .  'rhere 
i s  also a l i s t  of automob i l e  owners in B uffalo 
and nearby p laces. 

CYANIDE PROCESSES.  By E. B. Wilson, 
E.M. New York : John Wiley & 
Sons, 1 9 0 8 .  12mo. ; pp. 2 4 9 .  Price, 
$1 .50 .  

Owing to t h e  recent i m p rovements in cya­
n ide practice, especi a l l y  in the treatment of 
sl ime, the author adds a chapter giving t h e  
l atest t reatment, thu s  b r i n g i n g  t h e  fourth 
edition up to date. Since the fi rst edit ion , 
the vol ume of l i terature on the subject of 
cyaniding has increased twelve-fold ( one-fold 
for each year ) ,  and w h i l e  many theories have 
been proved and di sapp roved, there remains 
much t o  learn, a l though the p rocess i s  an 
established meta l l u rgical one. With the main 
facts, as o u t l ined in t h i s  book, thorough l y  di­
gested, the m e t a l l u rgi s t  need n ot work hap­
hazard, or the reade r ' be mystified, and any 
Investor must see an element of success in 
th i s  as in any other undertaking. The details 
of plant construct ion a,re p u rposely omi tted, 
since they vary a t  each mill and must be 
w orked out by the engineer and performed by 
masons, carpenters, and millwrights. The de­
tailed construction of machinery and appa­
ratus i s l ikew ise omitted, a s  they are p urchased 

I from m i l l supply h ouses ready made and from 
design s  that have been tested. B y  dealing w i th 
the subject In this manner a large mass of I genera l i t i e s  is eliminated f"om the text, t o 
the advantage of those seeking facts about 
the p rocess ra ther than m echan ical deta i l s .  

HOUSE PAINTING, GLAZING, PAPER HANG­

ING, AND W H ITEWASHING. By Alvah 
Ho rton Sabin, M . S .  New York : 
John Wiley & Sons, 1 9 0 8 .  12mo. ; 
pp. 121.  Price, $1.  

For every m a n ,  w o m a n ,  a n d  child in t h i s  
count ry m o r e  t h a n  a gal lon of pain t i s  Ilsed 
every year ; and the relative amoun t i s  in­
creasing. Pain t i s  a necessity ; It  i s  an econ­
omy ; it i s  a means of sani tation ; it h e l p s  us 
to keep clean ; It keeps us warm In w inter and 
dry in summer ; it brings l ight into dark cor­
ners ; it bea ntifies o u r  homes ; it increa ses our 
credi t ; it ra.ises our assessments ; the most 
ignorant enjoy i t s  benefits ; and the most 
high l y  developed m inds, whose culture is so 
p rofound that they have forgotten all  they 
ever learned a t  college, retain Its apprecia­
tion. A snbject so various In Its uses, s o  uni­
versal i n  Its appreciation, deserves atten t i on­
indeed, merits intell igent study. The book 
tells simply and plainly the use of p reservative 
coatings of one sort and another for the pro­
tection and ornamen t of common houses, as 
they are kn own , or should be, to every one of 
the a uthor's fe l l ow-coun trymen . An experi­
ence of many years in the man ufacture and 
use of paints and varnishes i s  the foundation 
of the author's knowledge, and w h i l e  on many 
points even experts . disagree, the intention is 
t o  set forth fairly sound and safe pract ice. 

CONSUMPTION. By N. S .  Davis,  A.M. ,  
M.D. Philadelphia : F. A. Davis 
Company, 1908. 12mo. ; pp. 172.  
Price, $ 1 .  

A lthough t h i s  book ha s ' been reprinted many 
times since I t  was first issued, I t  has not been 
revised until the p resen t t i me. When it was 
w r itten the education of the public in regard 
to the n ature of pulmonary t u berculosis, its 
p revention and management was just begun . 
To-day everyone knows much of these subjects. 
However, the need of an explanation of the 
ways of preven ting i t ,  and of guiding those 
who have it to recovery, is as great as ever. 
Every chapter has been rewri tten , and an ad­
ditional one has been incorporated upon the 
advantages and character of t reatment in 
sanitaria and other institutions. 

ELECTRICAL CONTRACTING. By Louis J. 
Auerbacher. New York : The Mc­
Graw Publ ishing Company, 1 9 0 8 .  
12mo. ; p p .  1 5 5 .  Price, $ 2 .  

This volume w a s  written f o r  t h e  wireman 
and contractor with a view to giving him n o t  
onl y  s o m e  practical h in ts o n  the latest con­
struction methods, but also to suggest to h i m  
means f o r  increa Sing h is income. Many spe­
cial devices are described which w i l l  prove of 
great interest, such as a safety stop for a 
motor, picture reflectors, etc. 

W IRELE S S  TELEGRAPHY AND TELEPHONY 

READ SUPPLEMENT 1688 for a good, clear article 
POPULARLY EXPLAINED. By Walter 

by F. E. WARD, E.E., on the making of a 
W. Massie and Charles R. Underhill .  Va horse power alternating curre n t  motor. 

The motor can be constructed by anyone of ordinary New York : D.  Van Nostrand Com-
skill iu the use of tools, who has access to a screw- pany, 1908 . 12mo. ; pp. 76. Price, $1.  
cutting lathe with R swing of 9 in ches or more. 'I An objection to the majority of books on 
The n�otor. is designed t o  ruu o� the 100 to 1 2? vo�t w i reless telegraphy, even though prepared for 6o-cY�le, s�ngle_phase a lternahng. cu:rent c,rc,"t . II the la man or the oun er studen ts of wireless now ' m w,despread use for the hghhn g of dwell- I 

y 
. 
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ings. The motor will drive a 16-inch brass fan. a telegraphy, I S that they begin with a histo ry 
small lathe, or a so-watt dynamo for generating . of the sitnatlon, including in the subject varl­
direct current for chargin g storage ba tteries, and in ; ous forms of Induction methods of communlcat­
fact will  do almost an y kind of work that can be l ing through space, which are apt to cor.fuse the 
done by one-man power. Ord er from your news- 1 reader. This form of introduction Is avoided 
dealer or from In the present work. The subject Is dealt with 
l'IVNN IS CO • •  361 Broadway, New York very simply, and the principle of wireless telel:'-

Home-Made 
Experimental Apparatus 

I n  addition t o  tbe follow i ng articles, the 
Scientitic American Supplement b as publlsbed 
I n n umerable pa pers of immense practlcal value, 
of wb ich over 17,001) are l isted In a carefully 
p l'epa red ca talogue , which will  be sent free of 
eha rge to a ny address. Copies of the Scientifio 
American Supplement cost 10 cents each . 

If there is any scien tific , mechanical , or en� 
gineel'ing subject on which special  intormation 
i s  desi red , some papers wi l l be found in this 
cata logue, in which i t  i s  fully discussed by 
competent a uthority . 

A fe,,· of tho many valuable a rticles on tbe 
making o f  ex pe ri men t a l apparatus at home are 
given in the foHowing list : 

ELECTRIC LIGHTING FOR AMATEURS. The a rticle tells bow r.. slll a I I  and Simple ex­
peJ'imenta l instal lation can be set u p  at home. 
Scientific American Supplement 1551.  

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is d escribed in 
Scientitic American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is  e x p ia i ned i n  Scientitic Ameri­
can SUllplement 1566 . 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientitic American Supplement 1605 . 

A SIMPLE TRANSFORMER FOR AMA­
TEUR ' S  USE is 80 plain ly described In Soien. 
titic American Supplement 1672 tbat anyone can make It. 

A % -H. -P. ALTERNATING CURRENT DY­
NAMO. Scientitio American Supplement 1558. 

THE CONSTRUCTION , OF A SIMPLE PHO­
TOGRAPHIC AND MICRO-PHOTOGRAPHIG 
APPARATUS i s  simply explained i n  Scientitic 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS , AND A 
RUBBER BAND is tbe subject of an a l·t lele i n  
Scientitic American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID­
ING MACHINE i s expiai ned in Scient:tic Ameri­
can Supplement 1582, with working d L"aw ings . 

EXPERIMENTS WITH A LAMP CHIMNEY. 
I n  this a rticle it is shown how a lamp chimney 
may serve to ind ica te the p ressure in the in­
terio r  ot a liquid ; to explain the meaning of 
ca p i l la ry eleva tiou find depressi on ;  to serve as a 
hydrauUc tonrniQue, an aspi rator, and i n termit­
tent siphon ; to demonstrate the ascent ot UQuids i n  e x h austive tutws ; t o  illustrate the phenomena of the bu rsting bladder and of the expansive 

i58�� of gases. Scientitic American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS­
UREMENTS is  described In Scientitic American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN­
DENT INTERRUPTER. Clear d iagra m s  giving 
a c t u a l  dimensions a l'e published. Soientific 
American SUpplement 1615. 

AN EASILY MADE HIGH FREQUENCY AF­
PARATUS WHICH CAN BE USED TO OB-

i�:�,:n;:.s�:�so�v AJ;,i�n�i£,
UD.e,e��! 

Supplement 1618.  A plunge battery of s i x  cells, a two-inch spa rk induction coil, a p a i r  of one­
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which caD be 
made at home. 

SIMPLE WIRELESS TELEGRAFH SYSTEMS 
are descri bed In Scientitic Arp.erican Supple­
ment. 1363 and 1381, 

THE LO CATION AND ERECTION OF A 100. 
MILE WIRELESS TELEGRAPH STATION is 
clea rly explained, with tbe help of d iagrams, In Scientitic American Supplement 1622. ' 

THE INSTALLATION AND ADJ11STMENT 
OF A 100·MILE WIRELESS TELEGRAPH OUT­
FIT, i l lustra ted with diagrams, Scientific Ameri-
can Supplement 1623. 

. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
i l l ustra ted w i th diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien­
titic American Supplement 1546. 

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

THE DEMAGNETIZATION OF A WATCH is thoroughly described I n  Scientific American Sup­
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME Is well expla i ned , 
with the help of i l l u s t rations, in Scientific 
American Supplement 1573. 

" 

THE MAKING OF A RHEOSTAT is outlined 
in Scientitic American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
n rc contained i n  Sci entific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is expla ined in Scientific American Supplement 
1472 . 

THE BUILDING OF A STORAGE BATTERY 
Is descri bed In Scientitic American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is  described I n  Scientitic Alll<lrican Sup­
plement 1210. 

A W"HEATSTONE BRIDGE, Scientiflo Ameri­
can Supplement 1595. 

Good a rt icles on INDUCTION COILS are con­
tained I n  Scientific American Supplement. 1514, 
1522, and 1627. Full deta l ls are given . so tbat 
the colis can readily be made by anyone. 

HOW TO MAKE A TELEPHONE Is described 
In Scientific American Supplement 966. 

A MODEL STEAM ENGINE is tboroughly de­
scribed in Scientitic Americ..n Supplement, 1 527. 

HOW TO MAKE A THERMOSTAT is ex­
pla i ned in Scientitio American Supplement. 1561 , 
1563, and 1566. 

ANEROID BAROMETERS,. Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple­
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms tbe 
subject of an a rticle contained in Scientiflo 
American Supplement 1562. 

Each number of tbe Scientific American Sup. 

plement costs 10 cents by mall . 
Order from your newsdealer or from 

MUNN &. CO. , 3 6 1  Broadway, New York 

raphy and telephon y is made c l e a r  by show ing 
its analogy to the action of wa ,es in water, 
The commoner forms of apparatus are de­
scribed in a practical way . The book closes 
with a special article by Nicola 'resla on the 
future of the w i reless art, which might better 
have been left out. 

THE PLA NE TABLE AND ITS USi� I N  S UR-
VEYING. By W. H .  Lovell.  New 
York : McGraw Publishing Com-
pany, 1 9 0 8 .  18mo. ; pp. 49. Price, $ 1 .  

The plane table,  one o f  t h e  oldest o f  s u r ­
veying instru ments, i s  in Its  si m pl e st  form 
merely a board for holding paper o r  other 
material upon which a map i s drawn w i th the 
a i d of a rule or stra i ght edge. AI though a 
useful and serviceable instru men t for railroad 
and land surveyors, it has ne ,'er come into 
general use in the Un i ted States. This may 
be explained, however, by lack uf knowledgc 
of the instrument, and i ts methods, a.s l ittle 
has been w r i t ten upon the sub.iect.  O f late 
years i t  has gradually become better kn own , 
and the p resent l i t t l e  treatise w i l l  tend to 
assist in the di ffusion of knowledge re l a t i v e  
t o t h e  p l a n e  table. 

TIn: RAILROAD S IGNAL DICTIONARY. An 
I llustrated Vocabulary of Terms 
Which Designate American Railroad 
Signals, Their Parts, Attachments, 
and Details o f  Construction. With 
Descriptions of Methods of Opera­
tion and Some I llustrations of Brit­
ish S ignals and Practice. First Edi­
tion. Compiled for the Railway S ig­
nal Association. By Braman B. 
Adams and Rodney Hitt, Associate 
Editors o f  the Railroad Gazette. 
Under the SuperviSion of the Follow­
ing Com m ittee : Mr. C. C. Anthony, 
Assistant Signal Engineer, Pennsyl­
vania Railroad ; Mr. Azel Ames, Jr. ,  
S i gnal Engineer, Electric Zone, New 
York Central and Hudson River 
Railroad ; M r. J. C. Mock, Electrical 
Engineer, Detroit River Tunnel Com­
pany. New Yo rk an d Chicago : 
Railroad Age Gazette, 1908.  Quarto ; 
3 ,127 ill ustrations ; pp. 5 1 4 .  

T h e  publishers of t h e  p resen t v o l  u m e  ha ye 
previously issued a Car B uilder's Dictionary 
and a Locomotive Dic t i onary of g"eat valne, 
and were therefore wel l  equipped for under­
taking the present w ork, which i s  the resu l t  
o f  a discussion by the R a i l w a y  Signal Assoc i a ­
t I o n ,  the publ ication having been authorized 
by the Association. The p resent dictionary 
constitutes a complete encyclopedia of the s ig­
nal systems, the apparatus and device� in use 
in the United States, and affords a very de­
ta i led explanation an d covers the complete 
field in a most sat Isfactory manner. Wh i l e  
primarily in tended f o r  signal engineers and 
other rail road men d i rectly connected wi tJ, 
signal ing, the volume should be welcomed by 
patent experts and draftsmen and technical 
writers. 'l'h e  i l l ustrations and descrIption s 
cover manual block _signal ing apparatus, auto­
matic block signals with their various appur­
tenances, an d electric and electro-pneumatic 
a n d  el ectro-gas appara tus for semaphore sig­
nals.  The diffe rent track c i rc u i t s  are very 
clearly explained with diagrams of the tracks 
and the w iring ; block signals for electric trol­
leys are given, anil the standard manual in ter­
l ocking machines and power interlocking ma ­
chines. The various signa l s  employed are ex­
p lained i n  connection with d i agrams of tracks 
indicating the p ractice ·at yards, J unc t ionR, 
terminals, and other situations. D i fferent 
ways of working the block system are shown 
by diagrams. One of the authors, Mr. A d a m R ,  
h; especially well  informed on al l subjects re­
l a ting to railway signaling from its beginning, 
w h i l e  Mr. H i t t  is an experienced techn ical 
lexicographer, so that the work not on ly eluci­
dates the mechanical con s t ruction and actual 
ope ra t ion o f  rai lway sign a l ing, but a lfords an 
exceedingiy desi rable· and authoritative termi­
n ology of the subject. 

INDEX O F  INVENTIONS 
For which Letters Patent of  the 

United States were Issued 

for the Week Ending 

September 22, 1 908, 

A N D  E A C H  B E A R I N G  T H A T  D A T E  

[See note at end of li"t about copies of these patents.] 

Acid and sod i u m  sulfate, manufacture of 8ul-, furic,  U. F. Ben ker . . . . . . . . . . . . . . . . . . . . . . .  899,284 
Adding machine, G .  N.  Hinchman . . . . . . . . . .  899, 398 Adding macb lne, M .  C .  Cra wiey . . . . . . . . . . . .  899 , 482 
Adverti Si ng apparatus, .r. Reix . . . . . . . . . . . . . 899 . 321 
Advert ising appnrntus,  C.  E .  Petf'l'sen . . . . . .  899, 467 
Advertising pu rposes,  meulls of u si ng news· 

paper' and l ike sta nds for, F , Stebbi ugs . 899, 08 1 
AgI tator and ' decant ing fil t e r ,  combi n a t ion, 

W. A. Hend ryx . . . . . . . . .  . . .  899 , 489 
A i r  brake, McMunn & Howell . . . . . . . . . . . . . . . 899 , 3 1 8  
A i r  b r a k e  system, J. D.  Nichol . . . . . . . . . . . . . 899. 427 
Ail' com p ressor, rotary. G. Fl.  B Ul'ton . . . . . . . 899.027 
Air purifying and h u m id ify ing apparatll�,  

W. G.  R .  Braemel· . . . . . . . . . . . . . . . . . . . . .  899. 289 
Amusement fip081'atus . .T. Z.  �vy . . . . . . . . . . 899, 172 
Ancbor, guy, H .  M. Th om a s . . . . . . . . . . . . . . . .  899,274 
Animal breeder's bag. F. B.  G rabam . . . . . . . . 899 ,251 
Animal trap, E.  S.  Lipp . . . . . . . . . . . . . . . . . . . . 899, 1 1 4  
Annealing and tempering metals,  process and 

apparatus for, H .  K I·autscbneider . . . . . . . 899, 452 
Baby walker, M. S. D a v i s  . . . . . . . . . . . . . . . . . .  899. 030 
Bag clean i n g  machine, G. M. Hasen . . . . . . . . 899,�97 
Barb-form i n g  macblne, J.  M. Mu rphy . .  " . . . .  899 . � 1 7 I Baling machine, O. S. & C. F. Lee . . . . . . . . . . 899.309 
Beating out macb i n e .  J. H.  Reed . . . . . . " . . . . 899 . 232 
Bed canopy, ventilating. J. N. Moody . . . . . . . 899 . 257 

, Bed clotbes retainer,  intant' •. M .  R i ley . . . . . 899, 321\ 
..... ______ _____ ______ -' Bed protector, J. J.  Wa s.alll  . . . . . . . . . . . . . . . 899,361 
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Bedstead and mattress, combination , J.  If. 
Stepbenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bedstead fastening, L. B. Snyder . . . . . . . . . .  . 
Bedstead, sbeet metal , Linden & Lund . . . . .  . 
Bilge water ejector, L. Ebbe . . . . . . . . . . . · · · · ·  

Bit. See Bridle bit . 
Bit extension, F. E. Carlson . . . . . . . . . . . . . . .  . 

Blanket boldlng attachment ,  M. Rockstrob . .  
Block molding machine, J. Jaeger . . . . . . . . . . . 
Block signal apparatus, A. Bevan . . . . . . . . . .  . 
Block signaling system, alternating current, 

J . B . Struble . . . . . . . . · · · · ·  . .  · ·  . . . . . . . .  · ·  

Blowpipe, A. G .  Le Cbatelier . . . . . . . . . . . . .  . .  
Boat releasing device, W. G .  Randle . . . . . . . · 

899,351 
899,345 
899 , 1 7 3  
899,248 

899,20-3 
899,326 
899 , 1 68 
899 , 153 
8 99 , 353 
899,45� 
899,072 

Bobbin driving means for rota table spindles, 
P . E. McCullough . . . . . . . . . . . . . . . . · ·  . . . .  899 , 1 79 

Boiler, W. S. Hawley . . . . . . . . . . . . . . . . . . . . . . · 899,299 
Boiler, C. R. J :eres . . . . . . . . . . . . . . .  · . .  · . .  · . . 899 ,314 
Boller attacbment, C. J .  Sheaban . . . . . . . . · · .  899, 1 92 
Boller cleaner, C. H. Prescott . . . . . . . . . ; . .  · ·  899,261 
Boilers, etc . ,  automatic electric safety de-

899 220 
Boo�

i
Cfet���: �. Ii�U���� : : : : : : : : : : : : : ; : : : :  899;03G 

Books, journals, paper, music, etc . ,  b illder 
for, W. Peln . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · 899, 066 

Bookcase. F'. J. Honor . . . . . . . . . . . . . . .  · · · · · · ·  899,049 
Boots. shoes, leggings, etc . ,  stretcher or 

filler for, J.  N. Cochrane . . . . . . . . . . . . . . .  899, 444 
Bottle, J. A. Gafney . . . . . . . . . . . . . .  · . . .  · . .  · ·  899,214 
Bottle J McGill . . . . . . . . . . . . . . . . . . . · · · · · · · ·  899,493 
Bottle:cap pad, C . Noyes . . . . . . . . . . . . . . · ·  899 , 429 
Bottle rack, R. B .  Colter . . . . . . . . . . . . . . . . . .  899,384 
Bottle soaking mach ine, G. J .  Arnold . . . . . .  899. 01 7  
Bowling alley, parlor, C .  A. Longwell . . . . . . 899 , 1 15 
Box blank, W. Fiske . . . . . . . . . . . · .  899, 2 12 
Box fastener. Tboits & Gronberg . . . . . . . . . . .  899,��� Bracket, C. L. Day . . . . . . . . . . . . . . . . . . . .  · · · · · 899, 
Brake mecbanlsm , Planta & Adam . . . . . . . . . . 899,069 
Brake sboe Lockwood & Wbyte . . . . . . . . . . · ·  899,454 
Brakes, a�tomatic sandIng apparatus for 

fluid pressure, E. G. Desoe . . . . . . . . . . . . .  899, 246 
Brick macblne rotary , J .  Walker . . . . . . . . . . 899 , 087 
Brick machines, brick bandling device far, J.  

Walker , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 086 
Bridie bit, J. W. Greenwood . . . . . . . . . .  · · · · · ·  899,298 
Bridles, overdraw cbec1i: loop for, M .  E. 

Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Buckle, C. Melnbardt . . . . . . . . . . . . . .  · · ·  . . · ·  . .  

Buckle, M. Bnrabasz, reissue . . . . . . . . . . •  · · · .  

Buckle, cross line, R. B. Benford . . . . . . . . . . . 
Buckle, barness, L. L. Rounds . . . . . . . . . . . . .  . 
Buckle, rein , M. E. Zeller . . . . . . . . . . . . . . . . .  . 
Buckle sbleld, J . Graf . . . . . . . . . . . . . . . . . . . .  . . 
Built-up post, C. F. Steiber . . . . . . . . . . . . . . .  . 
Rutter packing macblne, J . �iattson . . . . . . .  . 

899,281 
899,177 
899,305 
899 , 1 2 1  

12,855 
899,375 
899,327 
899,282 
899,395 
899,349 
899 , 1 19 

Button making and l ike purposes, press for, 
J. G. Breitenstein . . . . . . . . . . . . . . . . . . . . . ��:��� 

g!�i��t: ������
r 

S�P�I��
s

�� 'A: H��nig : : : : : :  899 , 399 
Cabinet, store, T. B. Weston . . . . . . . . . . . . . .  899 , 1 95 
Car coupling, H. M. Rosenberg . . . . . . . . . . . .  899,438 
Car door, W. J. Cooke . . . . . . . . . . . . . . . . . . . .  899, 385 
Car door, J. M . Etlman . . . . . . . . . . . . . . . . . .  899,389 
Car draft gear, railway, C. T. Westlake . . . .  899,090 
Car, dump, K. H .  Hansen . . . . . . . . . . . . . . . . . .  899 , 1 08 
Car for observation wbeels, A. F. Blavatl . . .  899 , 286 
Car safety apparatus, '.r. A. Mayer . . . . . . . . .  899, 228 
Car safety gate, railway, T. F. Talbot, Jr . .  899 ,494 
Car seat cusblon, J. J. Downey . . . . . . . . . . · . . 899,034 
Car stake, N. ,E. Gagnon . . . . . . . . . . . . .  899, 394 
Car stop, automatic, W. E . Dawkins . . . . . . . . 899 , 245 

g:�b�Vr��::, 'f lel:' �:���� : : : : : : : : : : : : : : : : : : ���:�� , 
Carpet fastener, C. E. Bil l ings . . . . . . . . . . . .  899 ,377 
Carrier's draft rigging, E .  Ring . . . . . . . . . . . . 899,435 
Cement or concrete mixer, J. A. Randa l l  . . . .  899, 07 1  

Scientific AlTlerican. 

MUNICIPAL experts b attl ing against the smoke nuisance 
all over this country of ours h ave set the seal of approval 
u pon the Underfeed method of stoking, Such action 

is in effect a widespread OFFICIAL indorsement of the system 
which has made the Underfeed Furnace the greatest furnace factor 
for health and cleanliness ever dedicated to the cause of hygiene and economy. 
Thousands h ave solved the smoke-problem in their own homes and p l aces of 
business , and at the same time learned by profit-aharing experience that the 

Peck-Williamson UNDERFEED Furnace 
Saves to % of Coal Bills 

The Underfeed i s the only furnace which acts as smoke 
consumer, as wel l as hot·a i r  heater. Cheapest slack yield. 
as much clean, erJcn heat as the highes t priced anthracite. 
Fed f rom below, all the (ire is on top and smoke and Irases 
must pass thrn the flames and are thus consumed and turned 
i nto heat units. Ashes a re few and are removed by shaking 
the grate bar as i n  ordinary fnrnaces. 

Dr. E. L. Moodie, of Chatham, 0., in declarin g that the 
Underfeed is a step toward better health and hYlriene, writes: 

"The Underfeed Is the Ideal furnace ; the only furnace 
that should be allowed to use coal for a heating sub­
stance where the smoke may be a nuisance o r m.enace to 

health. If this point were properly presented to Boards of 
Health, I see no reason why on that score alone It should 
not replace a ll other furnaces, not to mention Its heating 
capacIty, economy and superior durability." 

Let us send you a lot of letters tel ling of money saved­
fac-simile testimonials in our Illustrated Underfeed Booklet. 

Heating plans and �ervices of our Eu gineerin lr  Depart. 
ment are yours - ALL FREE. Write to-day, givinll' 
name of local dealer with whom you prefer to deal. 

T H E:  PE:C K - WILLIAMSON CO. 
351 Weot Fifth Street,  CINCINNATI, O. 

Dealers Should Write for Our Fall Propooitiou. 

The Lated anci Bed A .  W. FA B E R  DRAWING 
PENCILS I�I _ "CASrc££''' gj 

Cbeese cover and sbow case, S. Dltson . . . . . .  899, 1 03 Made of the purestpaphlte In 16 d&- finest pOint obtainable of Cburn, I .  C. Vankirk . . . . . . . . . . . . . . . . . . . . . . 899 , 085 f h 6B t f ieast liable to wear, Cbute, are . J . Ross . . . . . . . . . . . . . . . . . . . . . . . 899 , 076 fh�esn�mo��dnde.:l�CaCY �pH, 0 therefore more any others. 
Cigar tip, J .  O. Therien . . . . . . . . . . . . . : . . . . .  899,355 t e anenc d SOld by all stationels and deaJers in artists' materials. SBDlple sent to 

glf�·�
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es��bbin"g," E: 899,376
1 a�Yl�t�:rid inten�ty �i aU partIes SnteneW4i on receIpt of 10 cents in pos� stamps. 

H. Erickson . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 1 05 &..;;OO,;,I;.;o.;.r,;. _ _______ ..!!!:::;;,. __ -=.:.....�_=F;.;A:.B=E:.;B,:::.....,;;._.;,...,.;4;;;9�D;,;I;;;c;;;k;;;el'fl:..;;;o;;;n;.,.;S,.;t;;.re;;.e;,;t,�;.,.;;.;;.;;.,.;;:..:..;;;_..;. __ .. 
Clinometer, R. M. Staley . . . . . . . . . . . . . . . . . .  899 ,269 
Clotbes line holder, J. Hutb . . . . . . . . . . . . . . . .  899 , 1 66 
Clutcb mechanism, reverSing, F. E . Hartban 899,396 
Coffee maker, R. A. Buckner . . . . . . . . . . . . .  899,099 
Collar, S.  L. I sham . . . . . . . . . . . . . . . . . . . . . . 899 , 1 67 
Comb. See Hair drying comb. 
Concentrator, R. H. Manley . . . . . . . . . . . . . . 
Concrete mixer, P. A. Koebring . . . . . . . . .  . 
Concrete mixing drum, P. A. Koebring . . . . . . 
Concrete work, socket for use in, E. A .  

Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Condenser. counter CUl'l'ent ,  O. H. Mueller . .  . 
Cooker, combination, L. L. Cbase . . . . . . . . .  . 
Cooling box, F. A. Nopenz . . . . . . . . . . . . . . . . 
C:ore making apparatus, green sand, J. W. 

899 , 3 1 2  
899 , 4 1 4  
899,415 

899 , 1 85 
899,063 
899 ,244 
899, 231 

Gibney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,250 
Cork extractor, S. E. Braddock . . . . . . . . . . . .  899, 380 
Corset, T. G. Bowers . . . . . . . . . . . . . . . . . . . . .  899,100 
Corset, C .  B. Howd . . . . . . . . . . . . . . . . . . . . . . . .  899 , 1 1 3  
Corset .  E .  G. Hintz . . . . . . . . . . . . . . . . . . • . . . . .  899 , 165 \ 
Coucb attachment, J. A. Perry . . . . . . . . . . . .  899,431 
Coupling, E .  P. Kinne . . . . . . . . . . . . . . . . . . .  899 . 4 1 3  

g�:�6�s
cb

:�a
in

tio\�i)i�es,
T
�l;��d, ' 'g�g�: ' '�I;d 899,083 

holder for, Byrd & Anderson . . . . . . . . . .  899 ,202 I 
Crusblng mill, W. M. Mueller . . . . . . . . . . . . 899 , 1 76 
Cultivator, W. W. S t a n ifer . . . . . . . . . . . . . .  899.270 
Curtain pole, V. Brady . . . . . . . . . . . . . . . . . . . . 899,288 
Dental casting macblne. H .  G. Maize . . . . . . .  899 . 255 
Desulfurizing furnace, R. Hubner . . . . . . . . . .  899,403 
Dilator and applicator, W. E. Williams . . . .  899 ,477 
Dispensing apparatus, W. R. Mittendorf . . . . 899, 1 24 
Display rack, O. L. Smltb . . . . . . . . . 899 ,342, 899,475 
Door fastener, F. E. Richardson . . . . . . . . . . 899.323 
Door banger, roBing, M. E. Hunt . . . . . . . .  899, 051 
Door , metal covered, W .  W·. Morey . . . . . . . .  899 ,422 
Door, metall ic , L. 1 .  Heintz . . . . . . . . . . . . . .  899 . 1 64 
Drain board bracket, A. Sberet . . . . . . . . . . . . 899,337 
Drilling machines, drHI stem clamp for 

rotary, H .  R .  Decker . . . . . . . . . . . . . . . .  899,208 
Drinking fountain, stock and poultry, E. E .  

Norquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 1 28 
Drum cylinder motor. J. E. Smith . . . . . . . . . . 899,341 
Drum , mus ical , T. Hemberg." . . . . . . . . . . . . .  899, 488 
Drums or other musical instruments, snare 

for. T. Hemberger . . . . . . . . . . . . . . . . . . . . 899 , 450 
Dye, azo, ,\\T.  Konig . . . . . . . . . . . . . . . . . . . . . . 899 , 1 71 
Dyes, makln!, red vat, W. Bauer . . . . . . . . . .  899 , 1 52 i 
Dynamo governor, C. L: Welcbeit . . . . . . . . . . 899 ,088 , 
Egg preserving apparatus. M. Briggs . . . . . . . . 899, 382 I 
Electric conductors, means for protecting 

blgh tension overbead, L .  Neu . . . . . . . . 899 . 1 27  
Electric macblne, dynamo. A .  B. Field . . . .  899, 447 
Electric machine of tbe inclosed type , dy-

namo. A. H. Wout",·s . . . . . . . . . . . . . . . .  899,370 
Electric separator,� H .  A. �rentwOl'th . . . . . . . . 899 . 364 
Electric switcb, C. A. Clark . . . . . . . . . . . . . .  899 205-1 
Electrical di stribution system, W. A. TUl'-

' 
bayne . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899, 1 45 Electroplating apparatus, G . A. Lutz . . . . . .  899 ,226 Engine, J. Erickson . . . . . . . . . . . . . . . . . . . . . . 899,297 Engine gear. H .  1 .  Drake . . . .  ' . . . . ' . . . . . . 899.247 Engine speed regulator,  gas. J. B. Scbmldt . 899 .265 1 Exbaust regulator, O. K. Rauk . . . . . . . . . . . .  899,471 Extension pan, E. L .  Ca rter . . . . . . . . . . . . . .  899. 292 Eyeglasses, O. Kampfe . . . . . . . . . . . . . . . . . . . . 899,409 �'aller bar, A.  Young . . . . . . . . . . . . . . . . . . . . . .  899.280 Faucet,. heer, G .  Eraybrook . . . . . . . . . . . . . .  899.201 Feed mechanism, roller. W. A .  Leonard . . . . 899.492 

Feeding t rougb rack, W. A. McCollough . :  . . 899 , 1 25 Fence, P. Howard . . . . . . . . . . . . . . . . . . . . . . . .  899 , 1 1 2  Fence machine. C .  E .  Mercben . . . . . . . . . . . .  899 . 4 1 9  Fence post multiple mold , C . Kubacb . . . . . .  · 899 , 4 1 6  Fertil izer, L .  R. Coates . . .. . . . . . . . . . . . . . . . .  899 . 1 55 Nertllizer distributer. E. L. Hahn . . . . . . . . .  899 , 449 Fiber cleaning macblne. A Pons 899.070 Filte r ,  F. Tiemann . . . . . . : . . . . . . .  : : : : : : : : : :  899 . 1 94 Fire escapes, support for ft(·xible . L. Aroengo 899,371 Fire nozde attachment fot' valves . .  T .  D. Schlerloh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 .330 Fire resisting curtain. E. H. McCloud . . . . . . .  899.460 Fireproof metal window framf:'. F. Lyster . . .  899 ,227 Fish durIng long periods of transport or In store , pceservlng live, F .  Klelnscbmldt . .  899.057 

RotlWlLtR 
The Wrench with a Grip 

THE ROTHWEILE R.  
WRENCH i s  dif­
ferent. 

It is lighter. more powerful, 
has fewer parts and will last 
longer than any other pipe wrench 
on the market. ' 

Made of the best selected 
tool steel. 

Upper jaw, shank and handle 
forged in one piece. 

Has a firm. sure grip and a 
quick release. 

A wrench that you can de­
pend upon absolutely under any 
and all conditions. 

Ask your dealer for the Roth­
weiler wrench and insist upon 
getting it. 

Household size by prepaid 
express $2.00. 

Illustrated -Booklet mailed 
Free upon request 

Crescent Forgings Company 
Il03 Railroad St., Oal9»ont, Pa. 

Flsb trap , T. Mor!,an . . . . . . . . . . . . . . . . . . . . . . 899 .457 F
l
lat �ron, F. A. Bonroe . . . . . . . . . . . . . . . . . . 899. 200 S T U  D Y  }.eadlng J .. lW S�hool I n  

F eshmg machine, L. Ruo" . . . . . . . . . . . . . . . .  899 ,233 !���
e
"�8�:tii�he�nlt892� Flower stake, W. Henshaw . . . . . . . . . . . . . . . .  899.046 

L AW 
Fly. hook, and leader box , trout, T. O ' Learv., 899 .466 Prepare. f., the b". 
T::ylng machine . . dirigible. E. E. Steinhaus . 899. 350 

Three Courses : College, 
I� oot arch ,  F. J. Winchell . . . . . . . . . . . . . . . . 899. 367 !::t.��

a
t�ethno� o'i�_: F orce teed lubricator, Bird & A kins . . . . . . . . 899.378 . structton combines theory 

F
Fol'ceps, obstetrical , H. E. Koch . . . . . . . . . . .  899 .222 and practice. Approved rame . r.. Sborlgl . . . . . . . . . . . . . . . . . . . . . . . . . 899,329 by the beuch aDd bu. If.��;'" Furnace . A. Jay . . . . . . . . . . . . . . . . . . . . . . . . . .  899. 053 Classes be21n each month. Send forcatsloJr Jriving Furnaces, a fr regula tor for. A. Cotton . . . . . .  899 , 102 rules for admIssIon to the bar of tbe several States. 

Furnaces. gas burning attachment for, cr. Chieaco Correl!lpondence 8ebool ofLaw G. Weinman . . . . . . . . . . . . . . . .  ,' . . . . . . . . .  899, 275 I 5041 BeBper Block, VhlcB&'o 

The 
on 
You 
Can 
Feel at 
The Crank 

The s l i g h t e s t " feel " of the c r a n k  
proves the perfection of MOBILOIL. 
There i s  n o  possibility of anything but 
perfect lubrication in any gasoline en­
gine, regardless of type. For different 
machines there are different grades of 

VACUUM 
MOBI LOIL  

Our booklet tells you which i s  the proper 
grade foryour automobile-an d  why.  A 
copy will be sent free on request. It con­
tains much of i nterest to motorists. 

M O B I L O I L  in barrels, and in  cans 
with patent pouring spout, is sold by all 
dealers. M anufactur.ed by 

VACUUM OIL COMPANY. 
Rochester. N. Y. 

KEROSENE MARINE MOTORS 
This motor uses kerosene. vaporizing it by an 

entirely new method from heat of exhanst pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe­
cially a d  a p t  e d  to work 
b o a  t s • Unusual opening 
for agents. Ten sizes, I ,  
2 and 3 cylinders, 2 Yz to 
27 H. P. 
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Garment creaser, G. L. Edgerton . . . . . . . . . .  890,0;)0 
Garment sut:>porter, C. C. Morris . . . . . . . . . .  899, 3 1 6  
Ga s  cut-off, automatic, H Niemann . . . . . .  899 . 1 84 
Gas ligbter, electnc, J. D. McIntyre . . . . . . . . 899, 1 8 1  
Gas machines, air pump for , F .  M.  Ca\np-

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  899,481 
Gas producer, W. B. Hug.hes . . . . . . . . , . .  , ., . " . 8911,050 
Gases in a i l' , apparatus fo.r detecting 10-

tlammable, Pbil il) & Steele ', " " , " "  . .  ' 899,008 
Gate.  See Car safety gate., 
Gear for motor vebicles� tp\�lSU1is$iQrt, :e. �. 

Nelson . . . . . . . . . . .  , ., .. . " ., ., ., ., . , ., . . .. . .  , . . .  , .  899,258 
Gearing, C . W1ebke , ., ., ., . .. . .  , . . . .  , . .  , . . .  899,2i7 
Glas�. fi6� li��I��:.�t)l�"OJ�S • .  a l1� . �P\lar�t ll.: 
G lass holder, J. W. �rIcker . . . . . . . . .  , . 
Gold saving appanltlls , R. Q. Steele . . . . . .  . 
Grapbophone sound box , H. Nies 
Grapple fork, M .  Kidney . . . . . . . . . . . . . . . .  . 
Grate, J. Barker . . . . . . . . . . . . . . . . . . . . . . .  . 
Grate, fire, J. Will iamson . . . . . . . . . . . . . . . . .  . 
Grinding machine, C. Mills . . . . . . . . . . . . . . 
Gun sight, Bassell & Blenknel' . . . . . . . . . . . . . . 
Gun sighting apparatus , Dawson & Buckham 
GUllS,  brake mechanism for recoiling, Daw-

son & Buckharn . . . . . . . . . . . .  . 
Hail' drying comb, T. H. Furman . . . . . . . . .  . 
Hail' retaining comb, "'. B. Fisk . . . . . . . . . . 
Harvester, corn, J. A. Stone . . . .  - . . . . . . . . . 
Harvester, tilting sideohill . Preble & Payne . . 
Hasp lock, C. 1' . Sleeper . . . . . 
Hat block, C. E. Stevens . . . . . . . . . . . . . . . . . . 
Hat or cap, I. iSeitzman . . . . . . . . . . . . . . . . .  . 
Hay and cattle rack, A . . J. Miller . . . . . . . . .  . 

Heating furnace, W. N. Best . . . . .  . 
Heating system , H. Salmon . .  . 
Hog grapple and conveyer, W. D. Fal'rel l . . .  
Holder, E .  L . Lloyd . . . . . . . . . . 
Hook and eye, W. Wolf . . . . . . . . . . . .  . 
Horse detacher, M. J. La Brake . . . . . . . . . . .  . 

Horseshoe, C. W. Laird . . . . . . . . . . . . . . . .  . 
Bose and garment supporter, E. S. Dorman . . 
Hose rack, C. Nuhring . . . . . . . . . . . . . . . . . . .  . 
Hose, woven , C. Alvord . .  . .  
Hub attacblng device, C .  H. Soper . . . . . . . .  . 
Hulling and cleaning device, combined, G .  

A. Huber . . .. . . . . .  . . .  . 
Hydraulic elevator, T. Larsson . . . . . . . . . .  . 
Ice walker, W. S. Paulson . . . . . . . . . . . . . . .  . 
Implement, combination, O. K a m pfe . . . . . .  . 
Implement, pocket. 0 Kampfe . . . .  . . 
Incubator beater, M. J. Spicer . 
insulator for armature conductors, A. R.  

809,473 
899. 2!lO 
899 , 2 7 1  
899. 464 
899. 308 
899.372 
899.442 
899 . 4 2 1  
899.020 
899, 207 

899. 206 
899, 038 
899 . 1 62 
899, 1 42 
899.432 
899 . 1 38 
899 . 1 41 
899, 334 
899 . 3 1 5  
899. 285 
899.078 
899. 39t 
899 , 3 ] ]  
899.369 
899,223 
899,417 
899. 484 
899.465 
899,092 
899,346 
899,30t 
899,224 
899, 065 
899,408 
899, 407 
899 ,347 

Locke . . . . . . . . . . . . .  . . . . . . . 899,059 
Internal combustion engine , C .  E. Shadall . 899 .1 36 
Internal combustion engine, W. Rabsi lbf'l' . . . 899 . 186 
Internal combustion engine,  T. VV. Hendry . 899 , 2 1 6  
Iron and steel there-from, treat ing ff>l'-

ruginous ore for the manufacture of, 
Moore & He-skett, reissue . . . . . . . . . . . . .  . 

Ironing board , Wonsmos & Schollboe . . . . . . .  . 
Jar and cover holder, I . N. Davis . . . . . . . . .  . 
Keg form · and table, rotary set t i n g  up . F. 

1 2. 856 
899 , 0 9 1  
899, 0:11 

C. Scbulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899 , 1 9 1 
Kltcben utensil , A. B. W'estrup . . . . . . . . . . .  899 .365 
Knitted web, rIbbed, R. W. Scott . . . . . . . . . .  899. 439 
Knob for pot covers, cold ,  H. C.  Pa l'lduson . 899 . 26n 
Lacing book setting macbine, J. E. Pen·.nlt 899,067 
LaCing book setting machine, Simpson & 

Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899 , 1 37 
Lifting jack. F. E. Farnbam . . . . . . . . . . . . . .  899 . 1 fll 
Listing macblne, J. F. Mays . . . . . . . . . . . . . .  899 , 229 
Loading and unloading apparatus, E. E. B a r-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock, S. H. Shank . . . . . . . . . . . .  ' . . . . . . . . . . . 
Log loading machine. J. R. McGitIert . . . . .  . 

Loom, hand school , B. E. L i n d berg . . . . . . . .  . 
Loom let-off mechanism, .J . Nazarian . . . . . .  . 
Lubricating cup, C. Stewart . . . . . . . . . . .  . 
Lunch heater, C. C. Buren . . . . . . . . . . .  . 
Mail bag del iverer and catcher, W. H .  

899,095 
899, 266 
899 . 1 80 
899,310 
899 . 1 83 
899 . 352 
899 ,026 

Rogers . . . . . . . . . . . . . . . .  '. ' . . . . . . . . . . . . . .  899, 074 
Mail cbute, .T. W .  Cutler . . . . . . . . .  899 , 1 56 to 899 , 1 58 
Mall sack catcher, R. H. Mlllell . . . . . . . . . . .  899, 456 
Mail sack exchange mechanism for ruilways, 

R. Kersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 1 70 
M a l t  drying apparatus, green , Elsner & 

uuttweln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 ,037 
�1assaging Instrument ,  J. B .  Wantz . . . . . . . .  899,234 
Measuring apparatus, automatic electrical,  

D. J .  Sh ine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 . 1 93 
Metal part, structura l ,  E. 1. Dodds . . . . . . . . 899, 033 
Metal patterns from corrosion , treating and 

preserving, C. K. Milne . . . . . . . . . . . . . . .  899 . 002 
Metal s  from their ores, extraction of, J. 

Turton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 . 1 40 
l\fetals from their ores, separating, J. D. 

Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  899 . 478 
Metals from their ores, separation of. J. D .  

W o l f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89�,1 49 
Minerals, suitable apparatus for concent l'at-

.. ng and washing, A. Taylor . . . . . . . . . . . .  . 
Molding macblne, J . A . Rboult . . . . . . . . . . . . 
Mop bead. F. A. Rivers . . . . . . . . . . . . . . . .  . 
Mower, F. C. Horak . . . . . . . . . . . . . . . . . . . . .  . 

��::6 S:ir1� �un��f��
e 

�ppa r a tus, J . . C� 

899 . 4 4 1  
899, 07;1 
899 , 4R7 
899. 490 
899 , 470 

Bunge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899 ,238 
Music turner, sheet, J. C. M)·ers . . . . . . . . . . .  899 , 459 
Musical instrument or pIa .ver, a u t o m a t i c .  H .  

R. Edgecomb . . . . . . . . . . . . . . . . . . . . . .  , . . .  899 , 295 
Musical instruments, actiol l for keyhoa rd 

stringed, P. Bissing . . . . . . . . . . . .. . . . .  899.090 
Nut, J. R. & E. C .  Winter . . . . . . . . . . . . .  899.368 
Nut lock , C. W. Stark . . . . . . . . . . . . . . . . . . . .  899 . 080 
Nut lock, axle, R. G. Roberts . . . . . . . . . . . . . 8�9 , 1 88 
Oar blade shaping' macbine, W. W. Tt·evOl· . .  899,356 
Obstetrical appliance, A. M. Reed . . . . . . . . . . 899,434 
Ore separator, magnetic ,  C. E. Stebbins . . . . 899 , 348 
Ore, treating. J. T. Jones . . . . . . . . . . . . . . . . .  899, 405 
Ores containing z.inc and other volat i l l7.able 

. metals for the production of OX ids, treat-
Ing complex, G .  M. Rice . . . . . . . . . . . . . . 899.322 

Ores. desulfmizing, K .  A .  Johansson . . . . . . 899 ; 21 9 
Osci l lation detector, C. E. RURRell . . . . . . . .  899.264 
Packing case, Boylan & Bennett . . . . . . . . . . 899 ,097 
Packing, metall ic piston , Humpbrey & 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 ,303 
Pad. See Bottle cap p a d .  
Pall , d i llner,  H .  B. Waltrip . . . . . . . . . . . . .  . 
Paper Clip, R. Corbin . . . . . . . . . . . . . . . . . . . . .  . 
PapPI' plup screen bOX, J. Janson . . . . . . . . . .  . 
Paper roll bolder. J. MeNell . . . . . . . . . . . . .  . 
Paring machine, L. G. Simpson . . . . . . . . . . .  . 
Party l ine indicating key, C. C. Bradbury . 

899 .360 
899,380 
899. 1 69 
899,461 
899, R40 

Peanut sbeller, E. M. Raby . . . . . . . .  
8
.
9
.
9 ,

?24: ���:m 
Perambulator, W .  H .  S m i t h  . . . . . . . . . . . . . . 899, 343 
Photoprinting machines, automatic fluid con-

trol led vari able time exposu re valve 
mecbanism for. W·are & Rundle . . . . . . . .  899 ,235 

Piano flange , W. W. McCall ' . . . . . . . . . . . . . 899 , 064 
�f:�g' pf�;���; e1c. ,

A
ex���:��n 

J�;)d' f��d' C�;l: 899,01 8 

trol for, R. F. Bancroft . . . . . . . . . . . . . . 899 ,094 
Pick hE'ad usable \"ith removable points, J. 

Mazlin . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899.455 
Pickax guard, T. W. Go'·don . . . . . . . . . . . . . . . 899,487 
Picture frame 01' protective casing, D. 'V. 

Fratcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899 ,39� 
Pin box and fasteller, H. R. Kimbler . . . . . . 899,41 1 
Pipe fitting, F. Kimcbe . . . . . . . . . . . . . . . . . . .  899 ,221 
P i pes or tubes, apparatus for sco ll ring 01' 

cleaning the interiors of. H .  �7 . Bot? . . . 899,236 
Planing and other m a c h i n e s ,  sectioll al feed 

roll for, L. B. Whipple . . . . . . . . . . . . . . . 899 ,276 
Planter and fert i l izer d rcpp..-, J .  Tuggle . . . 899 , '1 44 
Planter, seed, W. T. Gibbs . . . . . . . . . . . . . . . .  899 . 039 
Plow, W. C. Bayless . . . . . . . . . . . . . . . . . . . . . .  899 ,021 
Powder and for fill ing wrappel's with the 

same, device for divid ing, L. K. East-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 . 2 1 1 

Power transmission device, S. A. ASQ u ith . . 899. 283 
Power transmission mechanism .  J. O .  

Mlcbaud . . . . . . . . .  899,420 
Precious stones, mounting for, \"' . R. 

Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899,296 
Pressure governor, automatic, G . M. Rich-

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 263 
Pre-ssure indicator and re-g'ul utor . R. Faries . . 8':}!l .446 
Priutlng frame, C. A .  Wayland . . . . . . . . . . . .  899,363 
Printing machinE'S. ribbon mechnnism for 

type, A .  B. Dick . . . . . . . . . . . . .  , . . . . . . . . 899 , 1 60 
Pri n t i n g  plat(>s, appara t u s  for thE' pl'oduc-

tion of process, Bal'tholom('w & Bussy . 899.019 
PropulSion, marine, Y .  Wndngaki . . . . . . . . . .  899 . 3fi9 
Protf>ctice 80pal'atus, a l'rangt'ment of,  H .  I,. 

Van Valkf'nbu l'g . . . . . . . . . . . . . . . . . . . . . .  . 
Pump contl'ollt'l', pneumatic . E. W. Conkell . .  
Pump, hydr8ul ic ,  J. W. Nf'l son . . . . . . . . . . . : . 
Pump valve . P. J. Doyle . . . . . . . . . . . . . . . .  . 
Pumping apparatus, G . J. Murdock . . . . . . .  . 

899 . 358 
899 , 1 01 
899.4(j.� 
899 , 2 1 0  
899, 458 

Punch pr('sses, clearance device for , R. H. 
Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  899, 1 3 1  

Punching macblne, M. J. Rlg�s , • • • • •  , • • . • •  899,32* 
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Class if i ed · Adverti s ements 
Advertising" i n  this column is 7 5  cents a l ine. No ·less 

than four nor more than ten l i n e s  accepted. Count 
seven words to the line. All orders m ust be accom­
panied by a remittance. Further information sent on 
request . 

READ TH [S COLUMN CAREF l' LL Y .-You will find 
inquiries for certain  ClasseJ of articles numbered io 
consecutive order. If yuu manufacture these goods 
write us at once and we wil l send you tb e  name and 
addre:-ls of the party desiring the information. Tb ere 
18 no charge for this  service. In eVf'ry case it i s  
n ecessary t o  gi ve t h e  number o f  t h e  i n q u iry. 
Wbere maoufacturers dO not respond promptly tbe 
inquiry may be repeated. MUN N & CO. 

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

A CORPOR A TIO N o f  blgb est stan ding b avin� lnrl/e 
well equipped factory and selling organization.  and 
ampl e capita],  desires to manufacture aod market me­
chanical inven tions of un QuestIOned merit.  Corres­
pondence solicited. Address K. A . •  Box 773, N. Y. City. 

Tnquiry No. 1' 6 1  t .-Wanted to buy springs for 
IIgbt power purposes. 

P AT E N TS FO R S A L E .  

lfOR S A LE.-Coop and crate. U .  S .  Patent No. 891.638. 
Is an im provement for s h t pment of poultry and live 
;�;: br,g�[I�'b

a
liel:;'�I���eSt.����;o"J �����

i
Va�

e-

I n quiry N o .  86 ·; 0 . - W.lDted to buy file cutting 
machinery. 

PATENT No. 876,458.-Automatlc dislnfector for sheep 
:�ll1 ��t�g�l�moerth��gr�;:Ily�r�g��e�� i*�3gr��n :�l� 
lowell. Harrison, Ohio. 

Inqniry No. S667.-Wanted to buy needle.  pin and pell machinery. 
)j)LE(1TR[C WATT M�jTER PREPAYM ENT AT­

tacbment .. U. S. Patent R73.356. Regi sters deposits ; en· 
tirely automatic ; simple and d urable, F'or plices. etc.,  
apply E. L. Chadwick, 75 ::It. Mark St., Montreal, Canada. 

N��11���[ t�:j,����Prt;:!r�:r to buy 1% to 2·lncb 

FOR �AL m. - Patent No. 895.572. Artists'  workbolder. 
New, adj ust at) le for 1\11 artist's appUaTlces aod materials. 
Make offer. J. C. Dana. llig 'l'lmber, Mont. 

I nqniry No. 8687. -Wanted lO buy motor plows. 
FOR S ALE, Safest. best and easiest draft manure 

8 p read�r. Works without an apron. Address A. A. 
�'okken, Raymond . South Dakota. 

I nquirv 1'\ 0 .  "" m9 . - Wanted to buy two·stranded 
soldered wire r9r bed dIes. 

Scientific AlIlerican 
I nq u i ry N o .  � " � 4 . - For manufacturers of alcobol  R a i l  bouu , (! . A. Mead . . . . . . . . . . . . . . . . . . . 

burner3 fur I igl::. LS Il.ud stoves. Itu i l brace, \Y', H .  Huffm u l l  . . . . . • . . • . .  
H a i l  chair, G .  \V. Suthel'land . .  . 

I JUjui t'Y No. ""7�6.-1i'or parties to manufacture B.a�L fa,steni n g ,  ,li . ,.. K. l\'I ycl's . .  . 
glass bans blown about 1!.4 iucb in d iam eter with a !:1! I { H � l  j C;Hllt, H. C. Sfludusky . . � . 

899, 120 899,302 
899 , 354 
899,230 899, 190 
899,390 inch hole throug- b the center. 8bould bold about 2W I RUIl  tIC' lll,ld fas tener, J . . M. Farra .' . . . . . . . . 

pound s to the square i ncb of :steam pressure. Rails,  deV Ice for prevcntlllg ::illrcad l l i g  of, 
C .  899, 426 In q u iry N o. 87S1�-For parties who m nn ufacture I Rail�;a:l�,�o

O� ti� ' li ft : · i�·. · L: 'B� �'t()J'I : : : : : : :  8!)0,a73 cat-gut. lla ilwuy electl'ic signaling system , A ,  1', 
I n Q u iI' Y  No, 8 7 9 0 .  - .  For the manufacturer of , . RiC k�.i � ·e . . .  ', ' . . . . . : . . ' , ' . . . '. ' ;r' . : ' :, ' . . . 

h Brooks improved band pump." R<ll l�?lYA�u�hifcea. I�� .f:).l. ���l.
n.c.

c
.t � �� . �)�l.[ �l��� l: 

I n q ll h'Y N o .  �"!'2.-For a firm tbali manutactures Ra i Lwuy sleepel's , bed plate for 1 1"01l, A . glass bolders made of glass. Haarmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lnquiry N o .  S'f94.-}"or manufacturers of th e  Hailw ay s witcbes O l' other devices, al ter-

U Ideal Dust Pan. " !la t i ng mechan ism fOl" opera ting, M. A. 
Inquiry No. � " 9 � .-For a. mechan ical device for 

ig��icti�� �::r-e�:lDg fl ies. mosquitos, etc.; also traps 
Dees . . . . . . . . .  . . . . , . . . . . . . . . . . .  . 

Railwuy tie, R. L. Bowel' . . . . . . . . . . . . . . .  . 
Hallway tie, W. A. Lockard . . . . . . . . . . . . . .  . R a i l way t i e ,  .1. C. Reed . . . . . . . . . . . . . . . . . . . . 
ll a i l w u y  ties, metulllc {'ol'e for,  W. B. 

899,032 899,023 
899 , 1 74 
899,262 

Inq,u iry No. S'196.-For concerns manulacturing­
sUUs adapted to t b e  manufacture of denatured a�cohol. Westbrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 089 

R ail way track construction, O. B.  Gruut . . . 899,041 
I n q u iry No. 8797.-lfor manufacturers of IIber. Railways and power plants,  electrolUotor 

controll i n g  and operating system for 
I n q u i ry No. S798. -For manufacturers of micro electric , J.  Sahulka . . . . . . . . . . . . . . . . . . . . 899 , 1 89 lens used in small OJ'ticles such a:J pellcils.  chalms, e w. Railways, sound deaden ing con struc,t ion for 
Inquiry No. 8799.- Wanted t.o buy new or second­

hand box nailing machine for sman paCking cases. 
elevated . Conover & Murphy . . . . . . . . . . 899,293 

Hange, cookIng, K. Luger-Hefel . . . . . . . . 899, 254 Receptacle,  G .  Shields . . . . . . . . . . . . . . . . . . . .  899,338 
Inq uil'y No. NSOO.-Wanted com pl ete data In re­

Ilard LO pegamoid. 
Record ing Inst l·ument ,  J .  Harris . . . . . . . . . . 899, 043 
Resilient wbeel , J. E.  McQuilkin . . . . . . . . .  899, 425 
Respiration a pparatus, P. Lord . . .. . . . . . . . .  899 ,225 I n q u iry N o. S�n�. -Wanted to buy m ach inery for 

cutting and pOlisb ing oilstones. whi testones or I.rrind­
stones. 

I n q niry No. "!ol03 . -For man ufacturers of Illes, 
screws. druglli sts' s u p p l i es, b ardware in general, and 
a�ricultural machtnerv. 

I nquirv N o .  8f"fl 4 . - �'or  parties d ealinfl in wind­
mill s ,  wood Spli L pulleys, wheelbarrows. cutlery and 
picks. 

Holling metal rings, machine for, I .  n. 
Ri tter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Roof, J. C. P. Benson . . . . . . . . . . . . . . . . . . . .  . 
Hoofing tool. A . Allen . . . . . . . . . . . . . . . . . . . .  . 
Hot a l'Y engine, J. Gill . . . . . . . . . . . . . . . . . . . .  . 
Rotary engine, A. L. West ri ch . . . . • . . . . . . .  
Rotary engine, E. Fou rn i e r  . . . . . . . . . . . . . . .  . 
Ruuning gear, F. W. Bleckley , . . .  , . , . . . . . 
Sa fety elevator, H. Watson . . . . . . . . . . . .  . 
Safety pin, Gage & Hazard . .  . . . . . . . . . .  . 

Inquiry No. 1' 8 0 5 . - Wanted to buy outfits and Sanitary protector, A. M. A i ken . 
supplies for brazing. �;�� �¥?ac��

e
e
e
nnt ,

f
��f�g6���, 'ii. Cj.'t1���' � : : : : .  

Inquiry No. S806 .-�'or manufacturers of draw .. Sasb support. window, S. B .  Storms . . . . . . . tng materials. Saw guard , J. B01mwood . . . . . . . . . . . . . . . . . 
Inq uiry No. S807.- For dealers In second-ban d ��:n�Wrdiit �:��{�,a��' l' le LaCcO�� � � '.' : : :  

cotton machinery. Seed, metabolism of, J. von del' K a m m e r  . . .  
Inqu iry No. S"08 . -lfor manufacturers of mao Scwlng macblne for sewing stl"UW pla i t ,  G . 

cbinery for making bungs for barrels. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

899,4�6 899,022 89D , 0 1 6  899,040 899, 148 
899, 485 899,199 899,362 899, 1 06 899 , 1 96  899, 045 899, 406 899,273 899,300 
899,028 899,159 
899, 306 

Inq uiry � o. � 8 1  O.--For mak:ers or i m porters of 
porous water bottles or jaJ's Lo cooL  ori u k inp: water by 
evaporation. 

Sewing mllcb ine needle, A. G.  B radley . . . . . 8Un,381 
Sewing machines. device for controll i n g  the 

Inq uiry No. 8 f" 1 1 . -Wnnted to hny el ectric tattoo­
Ing needl es. inks al.ld stencils. 

Inquil'Y N o .  "'f"1 ,! . - Wanted t o  buy outfits for 
manu::t'a.cturing fuel briquetteS! fro m sawdust. 

I nq u iry No. 881 3 . -For \Donufnctu rer of tbe 
" Steele " mixer for :n Ixing food products, e l C. 

In q u i ry No. 8 8 t 4.-Wanted to buy hand lever air 
pumps, 100 lb •. pressure. 

need1e loop on ove rsenming , R. C .  \\'ood -
wa,·d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899,479 

Sewing machines, UlI'pad and sewing sil k  
regul a tor for, IVr. K n app . . . . . . . . . . . . . . 899,451 

Sb ackle , padlock , F. Soley . . . . . . . . . . . . . . . . .  8n9, 268. 
Sb ade bra cket , w i ndow, n. C. Loughnel' . . .  899 , 1 1 6  
Shaft. un iversa lly exten sible tooi , J. L. 

Steingasse i.· . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sharpener, sc i ssors . J. Fitzgerald . . . . . . . . .  . 
Xharpener. SheU 1'8, R H. SpaO'ord . .  
Sheet feed in g mechan ism, J.  Ranz 
Sheet me tal frnme construction, K O h n -s t r a n d  . . . . . . . . . . . . . . . . . . .  . I n q u iry N o ; S S l l'i .-Wauted . 0 buy carriage and 

A�t�inrtt,
'l

;�
�ir�7i�e�

�
d�:�

:
���iI':,���� \�.:l,��� wagon hardware coal. Iron and steel. 

facture. Address S. E. Sterrett, Paterson, N. J. 
arl�?:�j�l w��: ��1;fl;-:�� �a�������nf�r�� :bo�� 

Sheller. See Peanut shel ler. 
Shirt ,  L. Ii'. nowen, J I'  . . . . . . . . . .  . 
Shoe ruck, G u rdncr & H lggil1� . .  . 

H E L P  W A N T E D .  

WANT I':D.-Man, must b e  willing t o  learn and capa.-
�i1;g 

o
£r �����f{i�:. °'Wo�

o
g:�ti��f:::����:s�· N��O�a�]

v
��: 

operative Realty Co , Dept. J. B. Z .• Washington. D. C. 
I nquiry No. 87 01 .-Wanted to buy solar engines. 

TY P E W R I T E R S .  
w�iVe

S
rTata�:n�,Ip�i�is.-

L
�������g�, �e����;e� J��: 

eDf�derfer. a;12. 5fl ; Postal. Hammond. inO. Best barga i n s, 
lowest prices. Standard '£ypewriter Ex.,23 Park Row ,N. Y 

Inquiry X o .  f"7 2 1 .-Wanted unwelded tublng tbat 
is used for 8tructw'al work. 

R E A L  E S T AT E .  

EXCELLE N'r LAND for factory sites for sale free­hold or on lease at Stamford, Lincolnshire, Enlliand . 
Good rallwav faci l iheJ on Great Nort b Grn Railway 
stdin�s. water drainage and electric power Qv: l llable. 
Apply Burgbley Estate Office, Stamford, England. 

3 or 4 incbes in dIameter. 
l n q uirv N o .  8 8 1 S .-Wanted to buy specialties In 

large quantities. 

SI�:'W�il�rnrgo��o�t�;i:-lfor manufacturers of Excel· 

Shoes, a rch suppo rtcr for, J. P. N a u gh t o n . 809, 1 82 
Show case fO l' d i splaying pickles Hll l l  the 

l ike,  D. W. I m u s  . . . . . . . . . . . . . . . . . . . . . . 899,052 Signaliug system,  S. Ca bot . . . . . .  899,239 to 899,242 
S l imes sepa r " t O l·, H. G .  Nichols . . . . . . . . . . . . 899,428 
SI)acing wtl cli i n e .  G .  H. Dyel' . . . , . . . . . . . . . .  809,294 
S peculum, \"\T. M( ' .'·e l'  . . . . . . . . . . . . . . . . . . . . . .  809 . 1 75 
Speedometer. J. W. JOIwS . . . . . . . . . . . . . . . . . 899,055 

Inqn iry No. "�NO.-Wantcd to buy pressed Hber J'pi ttOOll , O .  A .  Ottosson . . . . . . . . . . . . • . . . . .  899, 1 �0 boards· 1 foot wide and from 1-16 t() 7.( inch thick . Spoke, m e t u l  wheel , J. R Welcb . . . . . . . . . . 899,476 

Inquiry No. S821 .-Wantea to buy macbinery for 
making" a rough composition board, somethi ng l ike a 
straw board. . 

Spring repa i re r , \V. It. Petzc . . . . . . . .  809,468 
Sprinkler betld ,  J. A. Cass . . . . . . . . 8D9, 204 � t a plc m a king and driving machine , O. 

Ashton . , . . . . . . . . . .  . 
IUfluiry No. �S�2 .--For manufacturers of dredg- S tep , cxten sion , .Ii'. X. Yung . .  

lng machinery to be operated by gas eng-ine.  �tcI'Pot.vpe plate cast ing apI):l mtus,  n,  F.  
In q u; ry No . !ol823 .--For manufacturers of crep e St i l,,��c��gnsp;,·,·; · r�';;bi�·ed,· Sl� l ther i. · j"der �gg:�l! paper and paper novelties. Stop mot ions . l{nock orr guurd fot', I-J a c k i n g  
Inquiry No. �"24.-For a Hrw to des;jtl1 an d build & Wilklnsoll . . . . . . . . . . . . . : . . . . . . . . . . . .  899, 1 611 

an automatic machine for making .finger shields. Rtov€', L. M i l l e r  . . . . . . .  : . .  , . . . . . . . . . .  899 , 1 22 
Inq u iry N o .  8825.-�'or manufactnrers of a new 

device to split wood. 
I n quiry No. f"826 . -Wanted t o  buy small fuel com­

pression ,machines both manual and engine power. 

S l o ve base , J. Sbaron . . . . . . . . . . . . . . .  899;�35 
Stoyeplpe, L. (1. Scott . . . 899 , 1 35 
S t re tcb e ,' ,  Wilson & Mac\o'Iu1an<i . 899. 279 
Sugar bow l ,  spoon holding, 'V. U t i g:I I·(! . 899,�57 
Superbeate,' ,  J. H. Meissner . . . . . . . . . . . . . . . 899,060 
Supe rphosphate m asses, appa ril tlls fol' cntting . 

I n q uiry No. 8S27 .-lfor mannfacturers of annealed up,  F. Griesel . . . . . . . . . . . . . . . . . . . . . . . .  899, 042 glass. . · w inglng gate,  J. B. Ruy . . . . . . . . . . . . . . . . . . 899,472 

I n q u iry No. S82".-Wanted to buy tbin, bighly 
tb���';,�e�feii:!cg;;;�Y�oE�r�;�mms'!.�':'3u�t�tl l l for tem pered steel for safety razors. 

Swlngletree hook. C. C. Bnders . . . . . . . . . . . 899 , 1 04 
Tuble, R.  M. Sbeeban 899,267 
Table, L. E. Ca n n i ff . . . . . . .  899, 388 

P H OTO G R A P H Y .  

AMERIC A N  PHOl'OGR A P H Y. - A  m ontbly maga· 
zine containing u p-to· date informati on about pbOLO-
����!� f�

o
�l,��

e
;Vft���I������ �W:st��fi�;�;�l r���� 

piCLOrial pbotographs. Valuabl e to t he professional an d 
bp'glnn�r. 15 cents m onth l y ,  $1 .;'0 per year. 'rllree 
speci men cOl)i�s for 25 cents, Am. Pb otolZ ra.pbic Pub­I i �h ing Co . . Nu. 6 Beacon Street, Boston, Mass. 

l u q u i l.·y N o. 8,. :·U;. - For ·manufacturers of machin-
e.  y ror maki og' match es. also machinery for making 
pur�es ana htLnd bugs. 

M O T I O N  P I CT U R E S .  

I n q u iry N o .  S82!1 .-Wanted t o  buy macblnery for 
making- pins, bair pin�. b ooks and eyes. 

I n q u i ry No. �830. -Wanted to buy macb lnery for 
making brusbes and bas kets.  

J nq u iry N o. 8S 3 1 . -Wanted t o  buy knitting ma­
ch ines. 

I nquiry No. 8'S32. ·-Wanted addresses of bl�b­
gl'ade label weavers. preferably in New \' ork. 

IlI q u irv No. SS33.- Wanted to buy a peanut snell. 
ing macbip.c. 

Inq u i l'y No. �S34.-Wanted to buy a 2-horse­
power gaSOline enlline for spray wagon working on 
billy ground. 

I n quil'y N o. SS3 5 . - Wanted to buy tootbpick ma­
chinery. 

:};:l�:�� �:�gl�:' S�I�ll�lr)��, 'I�: H. Moiliey . :  �gg:��h 
Target pigeon , F .  B .  M i l ls . . . . . . . . . . . . . . . .  899 , 1 23 
Telegraph Signals,  u p p u l' a t u s  fOl' dctE' l'tu l n h l g  

tbe di rec t ion o f  space . J .  S. Stone . . . . 899, 272 
'('elegl"apb sounder, L. [( ibl inger . . . . . . . . . . . .  899, 307 Telegrupby, au tomatic , P. B. Delany . 899 , 209 
Telegrapby, space, S. Cnbot . . . . . . . . . . . . . . . 899,24� Telepbone swltcbboard, C .  E .  Wilson . . . . . . 899,278 'l'hermometel' case ,  F.  R. Hn,·t . . . . . . . . . 899,044 Thel'momeh"I'S to tanlt s ,  v a t s ,  0 1 '  the llke, 

device for nttncbing. H .  W. M a u re r  . . . . 899,31 3 
T i c ket or coin b older, J. Hetberington . . . . 899,217 
Tiling,  ]i). M. K ilbride . . . . . . . . . . . . . . . . . . . .  899,410  
T i l l i n g  fie l d s ,  mea ns f o r ,  B .  J .  Godl ey . . . . . .  8n9, 2 1 5 
T i re ,  cusb i o n ,  J. G. Smitb . . . . . . . . . . . . . . . . .  899, 1 39 
T i re bolder, spare, L. P. Mc Ki nney . . . . . . . .  899 , 1 26 
T i re ,  vehicle,  R. !\f. Me rriman . .  , . . .  , . . . .  899,061 
Tobacco pipe deane!', D. Lossius . . . . . . . . . . 899,41 8 

'l'HE MO VING PIC'l'UltE W ORL D. weeklY·, 10 cent s m!��i�!�10��;S�I�
3 6 .-Wanted to buy decorticating 

per copy i yearly �ubscripttoo. $2. Tbe only pl1per de­
voted to the movinsr p icture. ill ustrated sonQ: aucl l an .. 
tern I"cture lIeld. Moving .PIcture World, Box 460, N. Y. 

Tool , comb i n a t i o n ,  O. Blakeley . . . . . . . . . . . .  899,287 
Torpedoes, immersion " egula tol' pa rticularly 

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

CO MPLETE LISTS o f  manufacturers I n  all l ines s u p· 
plied at short noUce at moderate rates. Small and 
special liflts compiled to or<ler at various prices. Es­
timates should he obtained in ad.vance. Address 
Munn & Co., List Department, Bux 773, New York. 

Inq u i ry No. "'; 7 42.-For manufacturers of water 
still, also of tbermom �ter tubing. 

A LIST O}' 1.600 mining and consulting engin eers on 
cards. A. very valuab l e  list for circularizing, etc. 
Price $15.00. Address Munn & Co .• I>lst Department, 
Box 778, New York. 

I nqlliry No. S837.-W anted to buy folding um· 
brellas. 

I nquiry No. SS3�.- Wanted to buy metalliC tar· 
gets Similar to �Iay bi rds used in shot-gun shooting. 

InQniry No . SS39.-Wanted to buy cbeap auto-
mobiles. . 

I nquiry No.  8840 . - ·Wanted Lo buy portable bydro­
carbon pI'essure lumps. 

I n q uir� No. �S4 i . -Wanted to buy luncb counter 
find restaurant t1xtures. 

adapted for, A. E. Jones . . . . . . . . . . . . . . .  899,304 
Towel and curtain pole holde r , '1\ Deselms . 899,387 
Toy, S .  G robl . . . . . . . . .  . . . . . . . . . . . . . . . .  899 ,448 
Toy o r  puz?le, R. D.  Howel l ·  . . . . . . . . . . . . . . 899,402 
'l'racl{ or roadway, L. S. Ha ckney . . .  , . . . . . .  899,252 
Traction wbeel, G . Hoblencamp . . . . . . . . . . . , 899 , 047 
'rl'ap door operating mechanigm , L. J. B l ' rg .  899, 443 
T " olley wheel , J .  W. S p i be l·t . . . . . . .  899, 474 
Truck,  ca r, Boward & PHageI' , . . . . . .  899,401 
T u rb ine, Pal'sons & Stolley . . . . . . . . . 899,319 
U n ; on suit.  J.  E. Richards . . . . . . . .  899 , 1 87 
Valyc, H. D. Snel l . . . . . . . . . . . . . . . . . . . . . . . . .  899, 079 
Valve, W. H. Kline. reissue . . . . . . . . . . . . . . .  12, 857 
Valve, autom atic ail', G. D. Hoffm H ll .  

Inquiry N o. SS42.-Wanted t o  buy annealed glass. 899 . 1 10, 899 , 1 1 1  
In q uiry N o .  SS43 .-Wanted to bny cigarette mak· ��l;� f?gr fl���,��W�' jS�'J'��: ' 

a
�i. , 

1;'
N�I�gge� 899,486 

ing macblne. � Ma the l's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899, 462 
Inquiry No. 8S44.-Wanted to buy Inkstands. �!l;� ���?�I'on �o?ti.oit':,':l�,;d · i�dic:�9� lJ�: 899, 1 1 8  

nl.:'e�g!�,
Y

bO��B
, 
���I>. - Wanted t o  buy mall order 

Inquiry No. SS46. - Wanted to buy an electric 
butcher band saw. 

Inqniry No. SS47. -Wanted laundry tubs. 

vice , F. N. Connet . . . . . . . . . . . . . . . . . . . .  899 . 029 Valve, relief, J. W. Rowe . . . . . . . . . . . . . . . . 899, 077 
Valve system and tracke l· board , H. Pierce . 899 ,469 
Vehicl e  l>o(1 Jes, mea nS for raiSin g, A. J. 

Pack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899. 430 
Vehicle guiding means,  L. S. Hackney . . . . . . 899 , 253 Inquiry No. S746.-For delllers in paper and card­

bOlU"d ma.kJng macb lnes. Inquiry No. SS4S. - Wanted to buy rust proof 
Inqniry No. S748. -Wanted to buy poli sbed or lac- metal for parts of wash tubs. 

quered brass in sheets :!9 �auge, quarter bard In temper. 

Vehicle running genr, M. W. Heyenl!lI . . . .  899 ,2 1 8 
��g:�:� �����f, ,��e\3:.wSc�in�g�;:���ur : : : :  ���:��i 

In quiry No. !ol749.-�'or makers of very
· 

"'ge 
springs, used for running machinery. 

I n q u i ry No. · 1'769. -For mannfacturers Of an ap· 
pllance to attach to tbe old style razor blade to make 
Sl1me a safety razor. 

Inquiry No. f"7 70. - For parties wbo make short 
l ink. twist chains. links from � inch uP. 

•• ' q u i ry No. " ,. ,. t . - Wanted to buy tune sbeets 
for Crit erion m usic boxes. 

In quiry No. S ,. 7 4 . -lfor macblnery for making 
bags from Sisal bemp. . 

Inquiry No. 877 5 .-Wanted to buy stock novelty 
or j e welry catalogues. 

Inquiry No. S7"!'!.-lfor manufacturers of reapers, 
binders and mowers. . 

Inquiry N o. 8 ,. 7 9 . - For parties manufacturing 
��� ��
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power transmission machinery and steam fitters' tools. 
Inqu iry No. 87S0.-For parties wbo make Ilasoline 

stoves. 
Inquiry No. 8783.-For manufacturers of smal ! drummer's traps 88 whistles, rattles, I'ooster crows, etc. 

J nq uiry No. 8S'J.9.-Wanted addresses of Canadian 
makers of rifle slgbts. 

l nq llh-y No. 1'1'50.-Wanted to buy macblnery for 
making canvasgloves"Or mitts. 

Inquh'y N o .  !'i!,5 1 . -Wanted to b uy macblne for 
w eaving wooden lath and wire together. 

I n quiry
' 

No. S81>2.-Want.ec1 to bave made a con­
cave brass or copper reflector with focus of four or five 
feet. 

Veblcle wbeel,  I. C. S cudde r .  . . . . . . . . . . . . .  899, 333 
Velocipede, Ice, O. Pebrm a n . . . . . . . . . . .  899, 132 
ven�rlfso:��bi.ne, . . :��� . . controll

�d: . . J: . . �: 899, 198 
Vent pipe a ttacbm ent, J. H .  B '·OWll . . . . . . . 899,291 
W·agon standal·d. W. W . Mullen . . . . . . . . . . .  899,178 
Washing machines,  mech a nical movement 

for, Brewster & Gibson . . . . . . . . . . . . . . . .  899 , 025 
Washing sbeet material, machine for, C. E.  

Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  899.424 
Water cooler, S. Holub . . . . . . . . . . . . . . . . . . . . .  899 .048 
Water current motor, A. A. Porter . . . . . . . .  899, R20 

Inq uiry No. 885 3 .-Wanted to buy wafer safety Water bea ter, Diyekey & Genthner . . . . . . . .  899 ,R8R 
razor blades. Water motor, L. C. Lew i s  . . . . . . . . . . . . . . . . . 899 , 058 

Wateri n g  t roughs, �1.H1I'c1 and cleaning at� 
pr��:u�!rlp �.?i,�ft!:,t����'i.�A� t;,':'I,;i�g

COr,OO��eE,m W tabcbmenlt fo
F

r stoc k .  E .  E. Norquist . . . . .  88999. 1 25
90 cubic feet. ea t er str p , . . A. yeager . . . . . . . . . . . . . . .  9. , 1 Weed burner, A. Hen . . . . . . . . • • . . . . . . . . . . .  899,404 

Inquiry No. 8855. -Wanted machin e  to puncb Well straine r, E. E. Jobnson . . . . . . . . . . . . . . . 899,054 
bol es. feed and set automatically solid copper rivet. Wheel. See Car wbeel . 
and washp,rs and rlvet togetber barness done witb one Wbeels of vebicles, non-Skidding device for, 
stroke. H. H. Kensbole . . . . . . . . . . . . . . . . . . . . . . . . 

I n quiry No. 88:i6. -Wanted a machine or grinder ;.���fb�r�:c���bi�o��:rd� E�o:tel�in� � : : :  for redUCing soft wood refuse to a fine dUSL. Wood , p reserving, W. Buebler . . . . . . . . . . . . . 
Inqu iry No .  S857.- Wanted addresses or sboe Wood , preserving, C. Howa rd . . . . . . . . . . . .  . 

strmg manufacturers. ���, S�rr�tI�� Il�n%ine�ni�leG. ' S�eck�;' : : : :  m!��I��y No. S85S.-Wanted to buy comb cleaning I WOO�:'hg;;'k�� g &m�:i��?' . . f::�.I�� . . ���I.
c

: • • f�.
r

: 

8�9,0;;6 8n9 ,42R 899.4' 2 
899,2�7 899 ,400 
R�9. 4RO 
899, �28 
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EVERY BOOm WHRm 
An even , healthful 
temperature in every 
room in your home, 
no matter how cold 
Qutside, nor which 
way the w i n d  blows. 
A wholesome, s u m ­
mery atmosphere. 
A w a r m  h o u s e ; 
warm al l over-not 
too warm i n  m ild 
weather-when your 
home heat,-d by 

j! 
Hot Water or Low "Prtl&Sure Steam 

)j)conomical In fuel : so sim p l e  a cb l l d  
Cl'tn operate, IZive Joog years o f  service. 
wltb complete beating efficiency. A book 
�tving the experi e n c e  of many people 
w ltb different metbod s of heatlng malled 
l ree. Send for It to avoid roi.takes when 
you bent your nome. Address 1)ePt. L. 

Capitol Hoilers uud ltadiators are 
equally valuable for Cburcbes. Scbools, Hotels 
and Office Bulldlngs. 

Unit3d States HeaterComp.MJY. 
DETROIT. MICH. 

Br :lD�h Offices und Agencies in all Principal Clt.les 

The surest way to avoid 
getting an old-fashioned or 
experimental typewriter 
is to get an Underwood 
Visible T y p e w r i t e r-

the accepted standard 

of to-day. 

The 
Underwood 
Standard Visible 

Typewriter 
"The machine YOU will eventually buy. " 

-

describing regular and 
special billing model,. 

UNDERWOOD 
TYPEWRITER CO. 

241 Broadway 
New York 

Visible Writers or otherwise 
Ollll'era. RemIngton., SmIth., efe. 
Shipped. ANYWH E R E  for Free Tria l ,  or R E N T E D, 

• allowing RE N T  to A P PLY. 
Prices $15.00 Up 

First class Mach I nes/resh from the Manu.factuTeMJ 
Write for I l lustrated Catalog to. Your opporllmitYa 

TY PEWRITE.R E M PORI U M .  ( Est. 1 8 9 2 )  92 .. 94 Lake St.. GhIGa&G1 
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I 'Vool, apparatus for extracting grease and 
potash salts from, �' .  & C. Sbuman . . . .  899, 440 

I Wool, extracting grease and potash salts 
Wrench , H .  W .  Allison . . . . . . . . . . . . . . . . . . .  899 , 1 97 'I from, F. & C. Sbuman . . . . . . . . . . . . . . . . .  899,339 

Wrench, A. L. Shaw . . . . . . . . . . . . . . . . . . . . . . .  899, 336 

DESIGNS. 
A utomobile body, O .  P. �'ritchle . . . . . . . . . . . .  39, 576 
Badge or similar article, L. W. Pennington . 39, 552 
Barrette o r  h a i l'  fastener, G. R. Farrell . . . .  39,554 
Belt, S . M . Riker . . . . . . . . . . . . . . . . . . .  39, 582, 39, 583 
Bracket, supportioi!. J. K a i se r  . . . . . . . . . . . .  39 ,572 
Clock case foot, R. A. Culver . . . . . . . . . . . . . .  39, 5 63 
Collar, lady ' s  wire, M. V. Maag . . . . . . 39, 580, 39,581 
Cup,  W. F . Rothermund . . . . . . . . . . . . . . . . . . . .  39, 556 
Game of five hundred, schedule curd fol' the, 

W .  B. Champlin . . . . . . . . . . . . . . . . . . . . . . . .  39 , 578 
Gas burner, inverted, IP. M. B rooks . . . . . . . . .  39 ,567 
Lamp, E. R. Estep . . . . . . . . . . . . . . . . . . . . . . . .  39,564 
Lamp, Wohl & Hertzberg . . . . . • . . . . . . . . . • . .  39, 565 
La mp ;>edestal , F. S . Verbeck . . . . . . . . . . . . .  39, 566 
Lead and crayon holder, automatic, C. W. 

Boman . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  39, 561 
Mail box, C. H. Baldwin . . . . . . . . . . . . . . . . . . .  39, 569 
Pencil case, E .  Pearl . . . . . . . . . . . . . . . • . . . . . .  39, 559 
PenciL propelling,  H . Heymann . . . . . . . . . . . .  39 ,560 
Pincusblon, E. Daucber . . . . . . . . . . . . . . . . . . . . . 39,579 
Pipe bolder, C. Elkin . . . . . . . . . . . . . . . . . . . . . . 39,558 
Pi pe trap, waste w a ter,  W .  J .  Fros t .  . . . . . . .  39,573 
P t'inte r ' s  rule corner, W. C .  F .  Papke . . . • . . .  39, 562 
Racks or drawers. front member for, D. B .  

II Plunkett . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  39,570 
Ring, W .  E. Edwards . . . . . . . . . . . . . . . . . . . . . .  39 , 553 

. Shoe polishing macblne casing, E. F. Strat-

I ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 , 57 1 
Sign . druggist s ' ,  R. A . Walter . . . . . . . . . . . . .  39 ,568 .\ SpoQn, A . Atwood . . . . . . . . . . . . . . . . . . . . . . . . . .  39,555 
Stove . vapor, Savage & Guterman . . . . . . . . . .  39 , 574 
Tire, wbeel, T. J. Mell . . . . . . . . . . . . . . • . . . . . . .  39,575 
Tray, glass holding, O.  Hebestreit . _ . . . . . . . .  39,557 

TRADE MARKS. 
Absorbent cotton and g a u z e ,  and si lk a n d  

c a t g u t  l igatures, L i s t e r  Surgical Co . . . . . .  70, 693 
Asphalt for road making and roofing, Sicil ian 

Aspbalt Paving Co. . . . . . . . . . . . . . . . . . . . .  70 , 675 
Bread, Central Butter & Egg Co . . . . . . . . . . . . 70,688 
Brushes, buffing and pOlishing, William Dixon 

Incorporated . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,682 

SEALED PROPOSALS. 
SEALED PROPOSA LS wil l  be received at t.be office 
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for furnishing One fourth-order lantern for Soutbwe.t 
Ledge Ligbt-StIltlon. New London Harbor. Conn.,  In 
�f��k

d
�r��

e
us'j:�n������

t
���im��rJ�� ;:!y b:��d :d�� �Rf!�e��I�� to tbe Light- House Enjrtneer. Tom pkins· 

LET U S  B E  YO U R  FACTORY 
STAMPI NGS.  MODELS,  E X P E R T  W O R K  

·1 1i F.  I. L O R E  �1 ,\(· " I :\ t. A :\ O  "' '1' .' '1 1' . ' ,: C·O. 
U:-O l I amHton "'t • •  ('h· \ (· l u n d .  O .  

Corliss Engines, "Brewers! 
and Bvtl lers' Macbinery. THE VILTER 

M FG. CO . •  899 Clinton St .. Milwaukee, Wis. 

MODELS &; E X P E R I M E N T A L  W O R K .  
InventIons developed. Speclai llacb l nery. 

E. V. BA I L LAR D .  24 Frankfort Street.  New York .  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS & CO.. 228.229 South Street. New York 

E L  EO T It I C  G O O D S.-Bl" Cat. 3 cts. Want 
Agents. Oblo Electric Works. Cleveland . O. 

H O E F T &.. C O M PA N Y  
Die llakers, M achi n i sts and Machin ery B uIJder8 

120 Michigan St., Chicago, U. S. A. 

MODELS!CHICAGO M O D E L  W O R K S  
17.9 E MADISON s r  CHICAGO, IL L 

£STA OL ISHEO 1867 W� rr r O R r . PA l 0:;. w I  o r '''' ('' O [ L 5 >J P P L l [ S  

Experimental & Mode l  Work 
Gin". de nrtvice free. Wm. Gardam & Son . 221 Fulton St,N.Y 

Removed to 182 Milk Street.. 

DRY ING MACH INES For all klnds of ",an' 
olar Dlateri9.ls. S. E. 

Worrell,H9oD.nlbal,Mo. 

BABBITT METALS. -SIX IMPORTANT 
formulas. ilCIENTIFIO AMERIOAN SUPPLEMENT 1 1 23 .  
Price 1 0  Cflints. For sale b y  Munn & Co. an d  all news. 
ttealerfl. Send for catalo)(ue. 

1'40VElTIES & PATEfHED ARTICL E S  
rv,,�urACTUREU B Y  CONTRACT PUNCHING D IES.  SP[cl,\l "'ACH ,.�ERY. 
E . KONIGSlOW STAMPING 8- 1001_ WOHK� . C' , vf _ A N� 0 

MASON 'S  NEW PAT. WH IP  HO ISTS 
save expense and Iiablllty incident to Elevators. 

A dopted by principal storehouses In New York & Boston 
Manfd. by VOLNEY W. IUA SON & CO •• Inc. 

Providence. n. I . •  U. S. A. 

m �n��!k�!!O!Po1?e��!!�i�: 
200. Parlor Tricks Catalogue, free. 

M A R"J' l S K A  & CO .• IIUr •.. {1l3 Si xtb Ave., New York 

T H E S C H W E R D T L E  S TA M P  C O  �. STEfl  STA M P S ,  l ET T E R S  & F I G U R E S 
� B R I D G E P () RT C O N N  

LEARN WATCHMAKING 
We teach It thorou"hly In as many months as It 

formeriy took years. Does away with tedious appren­
t.1ces bip.  �loney earned wh ile .studying. Positions se­
cured. Easy terms. Send for catalog. 
ST. LOGIS WATClIMA":ING S CHOOL. St. Loul .. lIo. 

Cakes and biscuits, R. van Hauen . . . . . . . . . . .  70,696 
Canned tom a toes, peaches, pea rs, etc. , I .  

Levi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,692 
Castings, m i scellaneou s,  O h i o  l\falleable Iron 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,665 
Clocks, American Cuckoo Clock Co . . . . . . • . . . .  70,649 
Cocks, Ohio Brass a n d  I ron Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 , 664 
Collar supporters, Schloss-Speier Co . . . . . . . . . . 70, 674 
Cord i a l .  lime j u ice, Evans SOil S Lescher & 

Webb . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 70, 689 
Cornmeal, American Hominy Co . . . . . .  70,685, 70, 686 
Cotton piece goods ,  Rice, Stlx Dry G oods 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,667 
C reams, pastes, and powders, Cassebeer 

Pharmacal Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,636 
Cycles, motor, Hornbecker Motor Mfg. C o  . . .  70, 659 
Dyes, G. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 666 
F lour, wheat, W a terloo & Ced a r  Falls Union 

Mill  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,697 
Food compound, certain, Genesee Pure Food 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,690 
Furn i t u re ,  cert a i n ,  Ford & Johnson Co . . . . . . 70.657 
G a rment bange rs, A. Schlang . . . . . . . .  70,670, 70, 673 
G i n  cocktails.  G .  Stiegler & Co . . . . . . . . . . . . . .  70,695 
G l oves. kid,  Steinberger & I( alisher . . . . . . . . . . 70 , 676 
Insecticide, W .  Peterm a n  . . . . . . . . . . . . . . . . .  70, 644 
Insul ated electric w i res and cables and i n -

sulating t a p e ,  W .  R .  B r i x e y  . . . . . . . . . . . . 70, 652 
Lamps, incandescent electric, Sunbeam Incan-

descen t Lamp Co. . . . . . . . . . . . . . . . .  . . . . . 70. 679 
Lamps, miners ' ,  G . Anton . . . . . . . . . . . . . . . . . .  70, 650 
Lenses, spectacles,  and eyeglasses, D. B. 

Rubin . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 70, 668 
Lime, M. J .  G rove Lime ('0. . . . . • • • . • • . • • •  70,660 
M agazine, Vu1can Steam Shovel C o  . . . . . . . . . .  70, 681 
Magazine period ical ,  Business Magazine Co . .  70, 653 
Medicin a l  o i l ,  H. C l a u s  . . . . . . . . . . . . . . . . . . . .  70, 637 
Medicinal o i l ,  National Remedy Co . . . .  70, 64 1 ,  70 , 642 
Needles, toilet and safety pins,  O. lIfustad & 

Son '_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 662 
Oil, I t a l i a n  ol ive, Parod i ,  Ermlnio & Co • • . .  70,694 
Organs, Estey O rgan Co. . . . . . . . • • . • • • • • • • •  70, 655 
Oysters, J. & J. W. Elsworth Co . . . . . . . . . . . .  70 , 691 
PencHs, automatic lead, E. Moster & Co . . . .  70,661 
Pencils,  lead,  Styles & Cash . . . . . . . . .  70,677, 70,678 
Pianos, Estey Plano Co . . . . . . . . . . . . . . . • . . . . .  70. 656 
Purga tives, Knol l & Co. . . . . . . . . . . . . . • . . . .  70,640 
Remedies for reJ ief of pain , lameness, and 

soreness, J. A. Begy . . . . . . . . . . . . . . . . . . .  70, 635 
Remedies for the a i 1ments of live stoc k ,  Ne-

braska Live Stock Remedy Co . . . . . . . . . . . .  70, 643 
Remedy for intestinal indigestion, etc. , Henry 

K. W'ampole & Co . . . . . . . . . . . . . . . . . . . . . .  70, 6039 
Rings, finger, A. Constantine . . . . . . . . . . . . . . .  70, 654 
Salve, T. M. Sayman . . . . . . . . . . . . . . . . . . . . . .  70, 645 
Shoes. clot h ,  rubber, and leather, N ational 

Shoemakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 663 
Shoes, leather,  A insworth Shoe Co . . . . . . . . . . . 70, 684 
Soaps, E. Wertheimer & Cle . . . . . . . .  70, 646, 70, 648 
Tee t h ,  devices used in fill ing and treating, 

C .  M. Beam . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 651 
T i res, inner tubes of elastic, Goodyear Tire 

& Rubber Co. . . . . . . . . . . . . . . . . . . . . . . . . .  70, 658 
Tobacco, smoking .. Rural Tobacco Co . . . . . . . . . 70,669 
Varnishes, j apans. l a cquers, and enamels, 

C leveland V a rnish Co. . . . . . . . . . . . . . .  _ . . .  70,638 
Whlsk i es, r blend of stralgbt rye, A. M. 

Jordan Co. . . . . . . . . . . . . . . . . . . . . . . • . . . . .  70,683 
Wines, J .  Calvet & Co . . . . . . . . . . . . . . • • • • • . .  70, 687 
Wire, h a t ,  B. Trosky . . . . . . . . . . . . . . . . . • . . •  70, 680 

LABELS. 
"All Nations' Brand, " f o r  coffee, Globe 

Colfee & Molasses Co. . . . . . . . . . . . . . . . . . .  14,364 
"Another B i scuit, " for soda crackers, Ameri-

can Pastry & MTg. Co . . . . . . . . . .  14,369, 14,370 
"Apple Jelly, "  for apple jelly, Atlas Preserv-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,368 
HButtercup Brand , "  for sterilized unsweet-

ened condensed milk, Wllliamette Valley 
Condensed Milk Co. . . . . . . . . . . . . . . . . . . . •  14,366 

"Calend a r , "  tor tea, George Lewis & Co. , 
I ncorporated • . . . • . . . . . . . . . . . . . . . . . . . •  _ _  . 14, 365 

"China-Lac. "  for a varnish stain, Phoenix 
Color Works . . . • . . . . . . . . . . . . . . . . . . . . . . .  14,372 

"Contrivo , " for cigars,  Alhambra Cigar Co . .  14,359 
"Fir Balsam . Product of Maine." for fir 

balsam ,  F. S. Huntley . . . . . . . . . . . . . . . . . . . 14,371 
"Frut i l , "  tor carbonated apple juice,  Klam-

mer B ros. • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14, 367 
"Proxy, " for a non-intoxicating beverage 

made from m a l t  and hops, Schwarzenbach 
B rewing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,363 

"Sanitary Hairnet , "  for h a i r  nets, J. Kalm-
bach , Jr. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  14,373 

"Tulip A. , "  for cigars, American Litho-
graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,360 

"Tuli p  B. , "  for cigars, American Litho-

"unf::fs���, �gr clg;.�s; 'S�h;';ldt' 8; 'Co: : : : : : : :  �a�� 
PRINTS. 

"Babihood Clothes, " tor infants' appare l ,  
Windsor-Knitting M i l l s  . . . . . . . . . . . . . . .  . 

"Ideal Cover, " for covers, F. C. Roberts . . .  . 
"The Clothes for Fall 1908 , "  for men ' s  fall 

apparel, David Adler & Sons Clothing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"The Dawson Taste, " tor straight Scotch 
whisky, Gunning System . . . . . . . • • . . . . . .  

"The Lucky Key, " for bottled beer, F. J. 
Coop" r . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  

2 , 3�9 
2 , 348 

2 , 350 
2, 346 
2,347 

A printed COpy of the specification and drawing 
ot any patent in the foregoing list, or aoy patent 
In print Issued since 1863, wlll be furnished from 
this office tor 10 cents, · provided the name and 
number of tbe patent desi red and the date be �uryea'S Buggyaut ��::: Address Mun n  & Co. , 361 B roadway ,  New 

fhe w i n  t e l'  vehicle. Canadian patents may now be obtained by the In-
1* ew parts few tToubles ventors tor any ot the inventions named in the tore� 

, ' , going u.t. For temls and furtber particular! , eHAs. S. DURYEA, Readln" Pa. . addre •• Munn ., Co .• 361 Broadway, New York. 

R E P E A T I N G  S H O T G U N S 
OVER ro u r  h u n d r e d  and fifty 

thousand sportsmen use and 
e n d o r s e  W i n c h e s t e r  Repeating 
Shotguns. The U. S. Ordnance 
Board,after subj ecting one ofthese 
guns to the s e v e r e s t  of tests for 
strength, r e l i a b i l i t y ,  accuracy, 
penetration, endurance ,  excessive 
loads, defective shells, rust and 
dust, reported officially that the 
gun could not be improved upon. 
For field, fowl or trap shooting 
they are equally good. Then why 
not a Winchester ? � � * 

FREE: Send addrll8sfor catalogue of Winchester­
the Red W Brand- Guns and Ammunition. 

W I N C H E S T E R  R E P E A T I N G  A R M S  C o .  
N E W  H A V E N ,  C O N N .  

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

1 00  to 1 25 pages, 9ft X 1 3ft, weekly. Send ten cents for sample copy. 

THE ENOINEERING NEWS PUBLISHING CO.,  2 1 4  Broadway, New York 

UNIVERSAL SCRAPER J-- Neatest, simplest and best on 
tbe market. Eight sharp cut­

\.. _ _  . _._ _ tin" edlres. each brought i n ­
stantly Into u.e by b a l l  joint 

. . . connection. Easily locked or 
r released by turning bandle. 

J'RICE .1.00 
Stm.d fD'r 232 page catalog No. IS-B. 

THE L. S. STAJl RETT CO .. Athol, Ma ... . U. S. A. 

You .re n o  are.to, Int.l leotu.lI�th ... 
vou r momor�. Easy,  i n eltpenaive. In·  

CTeaSe8 inco m e :  g i v e s  ready memory for rac e l ,  names. b U l iness d e t ai l s ,  Itu d i e . ,  c a n .  
.er,atton ; d e v e l o p s  wi l l ,  p u b l i c  s p ()aking, personality, 
Send today for Free Booklet. Address 
DICI[SOIi IlIEIllOBY SCHOOL, 700 �uditorlam Bldg., Ch._o 

Save Money by Machinel} I 
You can do this easily with the righe. 

machine 10 all furniture factories. 

DODDS· TILTING C IRCULAR SAW 
:��ilt;'ns�re:5 ;��',:c���:e

�n 
th

:u�::' 
Removablt.' tbroat in table. P l·jncb rip .. 
cross-<:ut saw with each m!l.('hine. 'Vrite fer 
free Ulu8&rated catalogue and price list. 

ALEXANDER DODDS, Grand Rapid .. M ich., U. S. A. 

Your pen from ,our pocket will not slip If ,OU fasten II wllb . 

���� A l l  S izes-No R ivet i n g  \\ 
German Silver. tOe. . 
Rolled Gold. 2oc. 

At  your stationer's or by m!lll. Give size o �  pen . 
CONSOLIDATED SAJ<'ETV PDi CO. 

121 ji"nrrulld Street, Bloomfield, N. �. 

The New Agriculture 
By T. BY ARD COLLINS 

1 2 rno, 3 7 4  pages. 1 0 6  illustrations. cloth. price $2.00 

T JIIS new and authoritative work deals with the 
subject in a scientific way and from a uew view­
point. Dr. Collins has devoted his lifetime to the 

study of changing economic agricultural conditions. 

" Back to the soil " was never a more attractive proposi­
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul 
ture owes to modern science and the painstaking govern­
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends. to 
create' wealth by increased value of the product and de­
creased cost of production. Irrigation, the new fertiliza­
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri­
culture. A full table of contents, as well as sample ilius­
tratioris, will be sent on application. 

Pul,ll@bers of 
" SeJClltJOO Arncrlcnn," 



In�tt\NUFAtTUR[ MnULDED AND 
'SPECIAL RUBBER GOODS OF. EVERY 
DESCRIPT ION, AND CAN/URN ISH 
ANY SPECIALL RUBBERART I CLE 
. TQ 'fOUB_SN1SE8CIIPNJ . 
.. \,,\���Y1TJ�G­

� 91.9JCHAMBERsc. r"l 'nl'l''I' 

CENTER-FIRE 
SPARK P L U C S  

The Racing Machine Plug. Guar-
anteed to add . 

I 0 Per Cent Power 
to engine. Fire charge in center 01 
compression, causing perlect com· 
bustion. Soot prool. Samples 
$ 1 .00, or six lor $5.00. Regular 
price $ 1 .75 Guaranteed. Give 
name 01 car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BmERY CO. 
128 Second SI .. Milwaukee, Wis. 

GAS ENGINE DETAILi:i.--A VALUA-
ble and fully illustrate d article on tbls subject Is con­
aiued in SUPPLEMENT No. 1 292. Price 10 cents. ];'or 
sale by Munn & Co. and all n ewsdealers. 

Projection in 

N ATURAL COLORS 
The UeOecti nJr J�antcrn for 
s howing on the screen iUus ... 
trations, engravinJl8, p o  8 t 
c a r d s  a n d  natural speci­
mens, bril l i antly illumi nated 
in natural colors. Made in 
two styles : 
The College Projector, & 
Jar�e powerful i nstrument. 
In use at Harvard, Cornell, 
Univ. of Pa., Le land-Stan­
ford and U. S. Government. 
'J'he ]'o@.t Curd ]�rojector, 
on the Bame order but inex­
pensive, for sbowing post 
card s and oth er i l l ustrations. 

eend for Jist of Projectors, 
�tereoPti conB. Moving Pic­
ture Machines and Fi lms . 
WII.LTAMS, DROWN " EARJ.E 

Dept. 6, 918 Chestnut St., Philn.,  Pa. 

A WATCHMAKER 
Bradley Polytecbnic Institute Horological Dep:l.rtment Peoria, IIhnois 
Formerly P:or"ons Horologica! Jnst. 

Lar�est and Rest Wateh School -
in America. 

\\�e teach Watch Work, Jewelry, 
En�ra'{'ing. Clock Work, Optics. 
Tuition reasonable. Board snd 
rooms near school at mooer!lte rates. Send for Catalog ot Informati on. 

A Home=l1ade 1 00=Mile 
Wireless Telegraph Set 

Read SCIENT I FIC AMERICAN SUPPLEMENT 1605 for a 
tborougb, clear descri ption, by A. Frederick COllins, of 
if:.ii��ci���c�����:t: Idta�;!-:n�i��;ci�����r��� °t��� 
PrICe 10 cents by mai l. Order fr..,m your newsd ealer or 
from 

lllUN ," & C O . ,  3 6 1  Broad way, N e w  Y ork 

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

P R E PA R E D  R .  H .  MA RT I N ,  
AS BESTOS FI BR E O F F I C E .  5T. PAU L  BU I L D I N G  
tor M a n ufactu rers u s e  220 B ' way, New York . 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully desilmed and well 
b utlt. SingJe lever control ,  com· 
b ining a utOmat i c  carburettor 

:i�� :ge�X r���:n��'d r�'1:�fRf; 
under m ost (ry ing conditiODS 
Sizes a to 60 b. p. Send for catalog. 

CHA5 .  J. JAG E R  C O .  
Fra n k l i n ,  cor.  Batte rymarch 51. 

Bost o n ,  Mass.  

PLENTY OF RUNNING WATER 
(or irrigatin.ir fields, sprinklin� h . w n n  :md g:udens. for 
use in the house and at the barD, can be had by 
installing a 

Niagara Hydraulic Ram 
�';:�. W::1o�i.fJ��tz:s�:a �k�:'A�a�Udi�:r� anteed estimate. Wefurnish Caldwell Tanks snd Towers. NU6A.RA. HYDRA. ULIC ENGINE ('0 • . 
140 \tintsau St., N. Y. }'adory, Chester, I';t. . 

Scientific American 

Passenger 
RAPID 
Pullman 

Pas.enger 
Car 

Cash 
Maker 

I t  would h e  bard to find a n  �1I year 
round money-makin g business that 

pays such remarkable profits for the invest­
ment as 'Rapid Pusenger Cars-for sightse eing , 

city or suburban transportation. hotel or depot uses, 
etc. ,  etc. Let me tell  you some of the experiences of keen 

business men who have invested in such enterprises. O r  write 
m e  you r requirements as a M anufacturer or Merchant for heavy or l ight trucking, o r  for M e rchant's d elivery. etc. 

We make Rapid. for every commercial purpole-built of m ost dependable 
Qual i ty. in power and durability and finish . We c an m ost promptly meet your 

needs and I will wr ite you fully as to whether. in your case, the use of Rapids will 
m a k e  or save you money. Our long experience and the experience of our customers 

has demonstrated that there are 

Splendid Possibilities for Making or Saving 
Money By Using Rapid Commercial Cars 

No Rapid is ever an experiment.  Every car is built accordin2' to specifications which have 
long bee n tested at our f actory-and by practical use proved tbe most efficient. 

And I am in a pos i tion wnere I can show you, accordin g to your needs if you will write me 
fully, what a practical improvemen t the use of Rapids will be to you-if you are usini horses an� 
trucks or wagons. 

I prefer to communicate direct from the factory with prospective pu rchasers of Rapids in order 
to see that full  information is supplied promptly in every case . However, we have representative 
agents in many leading centers, to whom I will refer you for prompt and satisfactory demonstrations 
of Rapid s . I shall also be gl ad to hear from agents who own a garage and are prepared to properly 
demonstrate Rapids. 

I nvestigate by w riting for full i nformation to 

H. G. HAMILTON, Treas. RAPID MOTOR VEHICLE CO. 
507 Rapid Street, Pontiac, Mich. 

B u s i n ess 
C h a n c e s  
A long the 
New L i ne  

Are you In­
t e re s t e d  I n  
new t ow n s, 

the e xc e p t i o n a l  
opportunities offered 

In them, and the open­
ing up of a new country ? 
If so, it will be worth 
your while to send for 
p a m p h l e ts a n d  folders 
d e s c ri p ti v e  of the new 

Pacific Coast extension of the 

Ch icago 

Milwaukee & Sf. Paul 
R ai l way 

It is now in course of  construction through the Dakotas, Mon­
· tana, Idaho and Washington, to Seattle and Tacoma. This 
extension passes through an u n usually rich d iversified farming, 
stock-raising and dairying country, and will develop rapidly. 

Exceptional opportunities  are offered merchants and investors 
in the new towns now being opened. 

Maps and descriptive booklets regarding 
this new country are free for the asking 

F. A. M I L L E R  W . S. H OW E L L  
Ceneral Passenger Agent Ceneral E aster n  Agent 

CH I CACO 38 1 B roadway N E W  Y O R K  

GCTOBER 3,  1908• 

If you haven't read our page "ads" 
in current magazines,  send for cat­
alog of the self -s tarting, six -cylinder 

WINTON 51" 
48 H . P.$3000 
6O H . P .$4500 
Goes the route 

l ike coasting 
down hill 

The Winton Motor Carriage Co. 
1080 BJlREA , ROAD, CLEVELAND, OHIO 

L A N  .. D O P E N I N G !  
Kansas City, Mexico 8;, OrIent Railway 

IRRIGABLE LANDS IN THE FAMOUS PECOS 
VALLEY -PECOS COUNTY, TEXAS. 

No H ODlestead or Residence RequlreDlents 

These lands may be e::tered in tracts ten acres or multiples 
thereof at $40 per acre on tenns of $ 1 6  and $8 per monlh 
-no interest-no taxes for five years. water-
Daht and proportionate ownership 
works. now building. Filings made 

The 'Orient' road now has over 
eration between Kansas City and the 
and will soon be in operation over its entire these lands which will then command $1 00 to 

For full information regarding these lands road enclose four cents in stamps to the 

HOARD OF LAND COMMISSIONERS 

751 Victor Bldg. Kansas City , 

Robert Pocket Meters 
For �eller3.1 batt;:\')· testill� 

Dead·Beat Accurate, Durnble, Guar!lutt:ed 
Send for Catalogue 

Volt.Ammeters 
g=: r, ��::: X�g ::::�::: I!: I�fl. le�ther �e 
0·1 2 Volts, 0-30 amperes, ,6, " If " 

Ammeters 
0·30 ampt?res, ,-I, Inel. leather case 

Volt. Meters 
t4, inel.  le:l.ther case 
$4, " " " 
$4, " 

ROBE RT I N S T RU1IENT CO. 
62 Shelby St. , Detroit. Mich. 

USE  GR INDSTON E S  P 
(f 80 we can SUPPlY you. A l l  S ize! 
Jn o n n t e d  and u n ll1 u u n l e ci ,  a l way. 
kept in stOCk. Remember, w e  make a 
specialtyof sel eCting stones for all spe­
cial p urposes. Se'nd for cataioQue •• 1 " 
T h e  CLEVELAND STONE CO. 

2 d  Floor.  W i l s h ire.  C l eve land.  O. 

I Canl 1111 lf 
IF a good posi-

tion were of­
fered you today, 
would you have 
to "tum it down" 
because you lack 
the n e c e s s a r y  
q u a l i fi c a tions ? 
Even if you ac­
cepted the posi­
tion. could you 
hold it-or would 
your lack. of train­
ing compel you 

to step out in favor of a better trained man ? 
How can you expect a successful career unless you 

buad it on a good foundation} Utilize your spare 
moment. - study at home-fit yourself properly 
to meet opportunity-then you will succeed. The Ameri­
can School of Correspond"""e will tell you how if you·ll 
clip Ihe coupon and.mail it today. 

Tbe Amerlcsn School has he lped 80 000 people to better 
positions. It i. the only correspondence school in the 
country which malc.es a soeclalty of engineering instruc­
tion. Its instructors are practical men-men who have had 
years of actual experience in their special fields. 

Consult these experienced men-gef their advice-profit 
by their years 01 hard experience. Let them hdp you 
plan a pay ing career. Remember. sending the coupon 
places YOU under no obligations. 
We employ no agents. We tal k  to you by mail only 

American School of Correspondence 
C H I CA C O  

. . . . . . . .  C O U P O N- C l i p  and M a i l  To·day . . . . . .  . Sci. Am., 10-3-08. 
AMERICAN SCHOOL OF CORRESPONDENCE. 

Please send me FREE il lustrated 2UO 'page handbook of 
engineering information. I am interested in t h e  course 
marked "X. " 

. . . .  Met:h ftni4'al Drawi n g  
• . • •  E lcet rl�nl Engi neeri ng 
. • . .  Mechullleni Englue('rlng 
• . . .  St at ionary Engineering : : :  :���:le}l:l���!�����t· .. l ng 

. 

. . . .  Tf'II'pllOllt" l)raet lt'e 

. . . . Tel,·graph,.. . . . . .... IUlp l'rnctlee 

. . . •  Heatl ng, Y.cntliaUBg' 
. . . .  And PJumblng 
. . . .  ('oUt"ge Pre-po Coune 

lS" A�IE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ADDRESS • • • • . • • .  

OCCL'PATIO:\" . . . . . . . . . . . . . .  . 


