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Scientific American 

Nancy laboratory where the rays were first discov
ered. Charpentier, who has assiduously advocated the 
existence of the N·rays, has outdone, from the stand· 
point of sensationalism; anything that Blondlot him· 
self has announced. He has proclaimed in no less an 
organ than the staid Comptes Rendus that the nerve 
ous system of the living organism can be mapped out 
by means of a fiuorescent screen, because the nerves 
have the peculiar property of rendering the N-rays un
usually luminous. That it should thus be possible to 
measure the force of muscular contraction, to note the 
activity of the brain, and indeed, to trace by substances 
rendered phosphorescent, the general arrangement of 
nerves in the human system, seems an extraordinary 
feat. 

Prof. Wood of Johns Hopkins University has made 
probably the most thorough inquiry into the subject, 
and has come to the conclusion that even the photo
graphic proof offered by Blondlot must be rejected, be
cause the exposures were not timed with scientific 
accuracy. It must be confessed, however, that Prof. 
Blondlot, according to information he has supplied to 
the editor of this journal, has repeated his photo-

RETROSPEC.T OF' THE YEAR 1904. graphic experiments with instruments more precise 
Any retrospect of the year 1904 that fails to include than those which Prof. Wood has so justly objected 

a reference to' the stupendous struggle that is being. to, with the result that in his opinion the existence of 
"\f."aged by sea and-'iand- in the Far East" would be guilty the N-rays is more firmly established than ever. Al
qf a' large omission. This is true, even when the though we have ourselves been inclined to give Prof. 
point of view is taken, as in the present case, from a ,Blondlot the' benefit of the considerable doubt there is 
standpoint purely scientific. Much as we could wish ,in this matter; because of tlie unusual skill in obser
that science were first and last the handmaiden of vation that seems necessary, still we must confess that 
peace, and that the growth. of knowledge and the the N-rays must' be studied with more exact means 
progress of invention and discovery meant the grad� than those adopted by Blondlot, before they .can take 
lj.al extinction of the arts of war-we cannot shut their place with radium, thorium, and pyro rays as 
our eyes to the fact that much of· the interest in the new discoveries. In Great Britain and Germany, the 
present confiict, and all of its gri)ll surplUs of carnage, existence of these doubtful N-rays is boldly denied. 
i� directly traceable to the dead'uer weapons that our At th� University of Glasgow seven skilled observers 
twentieth century science has placed at the disposal were unable to not� any of the characteristic phenom-
of the combatants. " ena' of the rays .. In Germany, Prof. Lumner has in-

Most sincerely does, the SCIENTIFIC AMERICAN regret geniously shown that many of the N-ray experiments 
�he fact, as disclosed by the present war, that the reo can be imitated without employing any of the means 
fi.nements of science, instead of mitigating, as we prescribed by Blondlot, and that the effects observed 
had'many of us fondly hoped they would, the horrors may be referred 'to processes taking'place in the eye 
of' war, have multiplied them. Con.trary to 'expecta�' itself. On the' whole, the best that we can, do "is to 
{ions, the, struggles on land" have, proved that tfie . place a question mark beside the N-rays and hope that 
awful destructiveness of 'modern 'implements �'of war, the coming year may end a debate over which too 
�o far from restraining the oppOSing forces and caus-· mucli ink has been spill�d. 
ing them to fight, at �ranges at 'Which the magazine CIVIL ENGINEERING. 

rifie and the machine gun are not so deadly, has Probably the' most important event in the world of 
�ather thrown them into t):J.e close embrace of death civil engineering during'the year was the openi�g .of 
struggles, in which the hand-grenade and the bayonet the Rapid Transit Subway in this city. While this 
� 'the preferred instruments of slaughter. . The is not by any means the first ,subway, built 

,
tg'accom-4ream ,"of ,.the philanthropist that science had made modate' tite passenger ' t�affic, '" of a lll!i-ge city, 

m:6d,ern warfare so shocking and"terrifying as to ren- it" is certainly "the 'first'" attempt to provide 
qer.'its, coritinUanctl' impossible, fades pitifully away in a genuine eipress service lQver a four-track 
the"presence of that 'awful panorama at Port Arthur, 1:unnel road. ,',The system has 'been. 'ill" operation ihet,e · the bodies of-brave men lie 'rotting by the thou· 'long enough to prove that it is possible to run ,�n 
sann: on· the snow'covered slopes of the fortifications, 'u:1derground service of fast trains under short hea,d
truce for' burial being deemed, incompatible with the ex- ! way' with a minimum of risk" aI!-d '� maximUIn of 
igencies of successful warfate. All, Of which goes to punctuality and general comfort-'-all below the surface 
�ro.ve that in seeking for, a cure for the ,madness of war, 'of the ground and' entirely independent of street traf-1:e must look rather to moral than rluiterial forces. fico Its success"has sounded the doom of the,elevated 
There is a hint in this, surely', in the fact that whfle 'railway, as' such, and most of those who read these 
lRussia and Japan are locked ,in a struggle to the 'lines will see the day when every elevated, structure 
death, the nations of the world, among whom is in· will be removed' from our streets,and when r>ractically 
dluded one of the parties to that struggle, have agreed all the main avenues of surface travel wil(be dupli-
tio assemble in another Peace Congress at the Hague. ' cated by a system of electricaliy-operated, subways 

RADIO-ACTIVITY. constructed beneath them. This' year has seen the 
4-lthough considerable experimenting has been done completion of the first of the two single-track tunnels, 

with the radium group of minerals, it can hardly be 'which'will 'serve to connect the New Jersey surface 
said that the year's investigations have added'much to trolley'system"with the underground system in New 
our knowledge of the' ¢ause of radio-activity. Not'a York. '. The second or northerly tunnel is making un
little speculating has been done as to the origin 'of the expectedly rapid progress, thanks to .a new shield of 
radium .emanations, some of it mildly amusing, and excellent design, and is now nearly one-half completed. 
Some of real value. Prof. Rutherford, who has prob- 'Work is in active progress 'on the Pennsylvania Rail
I\;bly, been the most indefatigable radium investiga- "road ,tunnels'from NeW Jersey to Long Island; the 
tQ:r ;of the year, if one may judge by the frequency of shafts have been' driven, and the'tunnel excavation is 
his, contributions' to the scientific press, has' published under way. The huge excavation at, the site of the 
a "most plausible theory of the hypothetical disilitegra· terminal station is making fair progress; but it must 
ti�n' of the radium atom, and reinforced his assertions necessarily be many months before it can be carried 
by, . e�perimental proof, wherever that has been' possi· down to a uniform 'depth of forty feet below the street 
b}a ,Many of'the . physicists who have been working level over an area measuring 500 feet in width';by 
in:the field have so . far extended their researches that 1,800 feet' in ' length.' Toward the close. of the, y�a:r 
many of the substances of common life may be consid· tlii plans were' made public of the large �erminal sta· 
ered sources of rays. Notable among these men is tion to be built' by' th&New' York Cent�8:r Railway at 
Simpson, who has made very valuable tests of' atmoB' the ' �ite of the present Grand Central station., Th,is 
pheric radio-activity at high altitudes. Tommasina, building will be unique in many 'particulars. It con· 
too,' nas attracted not a little attention to himself by templates' the entire separation of the express from 
his discovery of the so-called "pyro" rays, given off by 'the local service, the former beIng handled. on the 
red-hot metal wires. These "pyro" rays bear a striking higher'level of'the station,' on which there �i11 ,be no 
similarity to the radium emanations and like them less than forty-two parallel' stub-tracks, Il:nd 'the local 
may be classified into the well-known alpha, beta, and service 'on a lower level, about forty feet below street 
gamma rays. grade,where there will be a number of, stub-tracks 

No doubt the most puzzling physical work of the and 'a loop, the latter enabling suburban trains to be 
year was that carried out by Prof. Blondlot in endeav- run' through the terminal without switching. The 
oring to convince a' doubting scientific world of the station building 'proper will cover a block of ground 
existence of his N-rays. The controversy which' has measuring from 300 to 625 feet in width by 680 feet 
raged over the problematic manifestations of Wels- in length, and it will include a vast concourse 160 feet 
bach' 'burners; 'Nei-nst; lambs, ''flint, 'vibtating;SOnorous -- , in width: 470' feet' hi - length; and'i'50 fe� ' 

in height. 
bodies, and even such ordinary things as paper, is not The operation of the trains in the station, the yard, 
likely to be settled until Blondlot consents to work and for forty miles of the main lines, will be by electric 
with some skeptical opponent in the now famous power, which will be furnished from two 40,OOQ-horse-

power central stations, located one on the Hudson 
River, and one on the East River. The past year has 
seen the opening of the unique system of freight sub
ways, which has been built below the business por
tion of the city of Chicago. It includes a series of 
trunk lines running beneath the principal streets, 
with feeder lines extending below the cross streets, 
whereby freight may be taken from the terminal sta
tions of the great roads that center in Chicago direct 
to the shipping fioors of the various business houses. 
Twenty miles out of the sixty miles of tunnels com
templated by this scheme have been completed. Limi
tations of space prevent any lengthy reference tq the 
extension of the subway systems in the leading cities 
of Europe. The power station at Chelsea, London, the 
second largest in the world, built for the operation of 
those underground roads in London which were f-()rm
erly operated by steam, is approaching completion; 
and excellent progress has been made in the con
struction of the various deep tunnel roads that are 
under construction below that city. Work has also 
been prosecuted vigorously on the ambitious scheme 
of subways laid out below the city of Paris; and care 
is being taken, both in the construction of station 
exits, and of the rolling stock, to provide against a 
repetition of the loss of life by fire and suffocation 
which occurred last year. Although several bridges 
that will be;:among the largest in the world are under 
construction, none of them have been opened during 
the past ._twelve . months. These include the monu
mental bridge at Quebec, crossing the St. Lawrence, 
which when completed will contain the longest span, 
1,800 feet, of any bridge in existence; the cantilever 
bridge over the East River, at Bla:!kweU's Islalid, 
which includes two notable river spans, one 984 feet 
long, and the other 1,182 feet in length; and the Man
hattan suspension bridge over the East River, with a 
main span of 1,470 feet and a suspended fioor of 120 
feet in width. The piers and anchorages of the former 
bridge are completed, and the erection of the steel 
work is .about to begin. Of the Manhattan suspension 
bridge, than ,which there is not a great engineering 
structure in . tlie 'wide world mo�e urgently needed, 
nothing has been completed beyond' the masonry piers, 
and three years of valuable time have been 10sL as 

.' the result of this great work being made the mere sport 
. of municipal politics. The preliminary investigation of 

the Panama Canal Commission has resulted in the agi
tation of the question of building a sea-Ie"'el canal, as 
originally planned by De Lesseps. The surveys Ii'i.tve 
shown' that it . is possible to divert the fioods of. the 
Chagre; River to the Pacific by cutting an eight-mile 
tunnel throug� the divide; !l,nd although a sea�level,can
al will cost fifty per cent more, and take twice as long 
to build, as.a canal with locks and a 90-foot.summit 
level; 'the indications are that this will be the plan 
finally accepted. 

STEAM AND ELECTRICAL RAILROADS. 

The statistics of th.e steam railroad system of the 
United States show that over 4,000 miles of new road 
was built last year, bringing the total up to the' re
markable figure of about 207,000 miles, on which the 
annual traffic receipts ,amount to nearly $2,00.0,-
000,000, and the net receipts to nearly $700,000,000. 
Ap�rt from the pending introduction of electric in 
place' or' steam haulage on' trunk railroads, there is 
nothing strikingly new to record, either in the c�n
struction of the roadbed or in the' equipment of our 
railroads. The really stupendous work of relocating and 
reconstructing the western transcontinenta, roads, and, 
to a less extent, some of the eastern roads, has been 
prosecvted during the year, though on ,a more moder
ate sqale than characterized the year preceding" the 
Pennsylvania system in particular having greatly re
duced its expe::tditures for reconstruction. The size 
and weight of rolling stock appears to have about 
reached its practical limit, at least as far as passenger 
and freight cars are concerned. Not so however with 
the motive power; for at the St. Louis Exposition 
there were shown two freight locomotives, .

. 
one, of 

which, a Baldwin tandem-compound type built �or 
the mountain division of the Santa Fe system, weigh�d 
287,240 pounds; while the other, built by the Ameri

'can Locomotive Company for the mountain division 
of th� Baltimore & Ohio Railroad, weighed 334,500 
pounds. The coming 'type for. express passenger serv
ice is the four-cylinder, ,balanc,ed compound, either of 
'tl:i� De Glehn type, with the pairs of high-pressure and '
low-pressure cYlinders dri�ing on separate axles, or of ',mother type, that finds much' favor, in which aU four 
cYli�ders connect to a single axle. The .former system 
is re�resented in this country by the Cole engine, as 
used on the New York Central, and the latter by the 
Baldwin type, as built for the Chicago, Burlington & 
Quincy Railroad. The speed of passenger trains, has 
accelerated somewhat during the year, but it ha.s evi
dently about reached the limit, at least under steam 
traction. In the speed and number of trains run the 
E�glish and French' services are ireatly in advance of 
ours in the United States, although there are no trains 
in Europe that have so high a scheduled running speed 
as those that are .put in service between Philadelphia 
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and Atlantic City during the summer season. As the 
result of the construction of more powerful locomotives 
for their express trains, the English railroads have 
again taken the lead in fast running, for they now 
maintain in regular service a total of fifty-three daily 
trains scheduled to make a speed of 55 miles an hour 
and over from start to stop, the speeds ranging from 
55 miles to 61.7 miles per hour. France has a total 
of thirty-five daily express trains with schedule speeds 
of from 55 to 60.8 miles per hour. Mention should 
be made of the run on the Great Western Railway, 
England, ma�€l during the year, when a train took 
the American mails from Plymouth to London, a dis
tance of 246% miles, at an average speed of 65.49 
miles per hour for the whole journey, the last 36 miles 
being covered at a rate of 79.17 miles per hour. The 
great weight of American express trains prohibits any 
such speeds as these in regular everyday service, but 
with the advent of electrical traction on our trunk 
railroads it is probable that we shall take the lead in 
express service. 

This brings us to the question of the application of 
electric' traction to the trunk lines, not merely for 
their suburban service, but for long-distance travel 
between widely-separated centers. Pioneer work on 
a most ambitious scale has been begun by the New 
York Central in the electrifying of its terminal sta
tion and suburban traffic. Undoubtedly the most in
teresting feature of this work is the fact that the 
express service will be operated electrically for a dis
tance of forty miles out of New York; and upon the 
results obtained with the powerful electric locomotives 
now being built at Schenectady will depend, to an ex
tent that cannot just now be definitely stated, the 
question of the extension of electric traction over such 
stretches of road as lie between New York and Chi
cago, Boston, Pittsburg, and Washington. In this con
nection mention should be made of the competitive 
trials now being carried out in Germany between steam 
and electric traction over the Berlin-Zossen stretch ot 
road, on which a speed of 131 miles an hour was reach
ed by an electric car in 1903. Several high-speed ex
press locomotives of special design are being tested; 
but up to the present time there have been no results 
that would give reason to believe that for hauling 
heavy trains at speeds of 80 to 100 miles an hour th� 
steam locomotive can compete with electric traction. 

On the other hand, the results already obtained 
during the experimental runs of the New York Cen
tral electrical locomotive on a six-mile stretch of their 
tracl\ near Schenectady are very satisfactory. The trial 
track is only six miles in length, and consequently 
there is not time for the locomotive to reach the limit 
of its acceleration when hauling trains of different 
weights; but the data thus far secured prove that this 
electrical locomotive has all the powers of rapid accel
eration which is one of the best features of this form 
of traction. Its total weight is 95 tons; its maximum 
horse-power, 3,000; and the maximum drawbar pull is 
32,000 potmds. It-is of the gearless type, that is to 
say, the armatures are mounted direct on the axles, 
and the field magnets are rigidly connected to the 
frame. Already, in the course of the tests, a speed of 
63 miles per hour has been reached with an eight-car 
train, and 72 miles per hour with a four-car train; and 
in the starting test a speed of 30 miles per hour has 
been reached in 60 seconds with an eight-car train, 
weighing with the locomotive 431 tons, which is an ac
celemtion of one-half mile per hour per second. With 
a four-car train weighing with locomotive 265 tons, 
the acceleration was at the rate of 0.8 of a mile per 
hour per second. If we remember that this locomotive 
was built to do certain work and no more, we can see 
what possibilities of increase in the weight of trains 
and in the-.rnnning speeds exist in the electric locomo
ti�e. This engine weighs 95 tons, and (,can possibly 
devel01L .. P, ;:maximum horse·power as high as 3,500. It 
would,beirtrtte feasible to build a locomotive for high
speed service, of 5,000 horse-power and 125 tons weight, 
that would not overtax the track and bridges. How
ever, if the New York Central venture leads to the gen
eral electrification of the trunk road for long distances, 
it is probable that the Sprague system of multiple
control, with 'the motors on the car axles, will be pre
ferred. . Meanwhile the trolley road systems through
out the country are gradually approaching the steam 
railroads in the solidity of their tracks; the size of 
their rolling stock, and the general comfort of travel. 
Already on interurban roads the electric sleeping car 
and the electric dining car have made their appear
ance, and are giving good satisfaction. 

MERCHANT MARINE. 

There are several respects in which the year just 
closed. is a notable one in the annals of the merchant 
marine. In this country we have seen the putting 
into commission of the "Minnesota," the first of two 
huge American-built freight and passenger steamers 
of the type that is now becoming so generally popular. 
This vessel is 630 feet long, 73 feet broad, and 56 feet 
in molded depth, with a displacement at a draft of 
36lh feet of, say, 35,000 tons. These two vessels will 
ply on the Pacific between Seattle and Oriental ports. 

Scientific American 
Another notable vessel of the. same type is the "Baltic" 
"f the White Star Line, which made her maiden trip 
to this port during 1904. With a length of slightly 
over 725 feet, a beam of 75 feet, and a molded depth 
of 49 feet, this vessel has a total displacement at max
imum draft of 40,000 tons, and she is at present, on 
every point of comparison, the largest ship in the 
world. The most important event of the year, per
haps, was the recommendation of the expert commis
sion of the Cunard Company that turbine engines be 
installed in the two new Cunarders, and the letting of 
the contract for building these vessels, each of which 
will cost about six and a half million dollars. The 
money for their construction is loaned by the British 
government, which has the privilege of taking them 
up at short notice for use as armed cruisers. The lat
est authentic figures regarding the dimensions of these 
ships are as follows: Length over all, 790 feet; beam, 
87lh feet; molded depth, 60 feet; horse-power, 75,000, 
distributed among four shafts. The speed will be 25 
lmots an hour; but judging from the excellent results 
obtained in recent vessels propelled by turbines, it is 
not unlikely that 26 knots will be reached on the trial 
trip. The year has seen the launch of the "Victorian," 
the first ocean liner to be equipped with turbines; and 
the vessel will make her maiden trip some time dur
ing the present year. Mention should also be made 
of the passage of the turbine-propelled freight and 
passenger steamship, the "Loongana," from Glasgow 
to Australia in thirty and a half days, the speed vary
ing from 16 to 18 knots an hour. The turbines 
showed superior economy, and an all-round greater 
efficiency in service of this character over the ordi
nary reciprocating engines. 

NAVAL AND MILITARY. 

The lessons of the Russo-Japanese war are bouna 
to have a marked effect upon the design of naval and 
military war material. Already, indeed, the naval cam
paign has shown its effect in the latest designs for 
warships authorized by various governments. It is not 
our intention at this time to give any resume of the 
events and lessons of this conflict, and we shall re
serve such matter for an article in our succeeding 
issue; but we may here point out that the tactics of 
the Japanese in electing to fight their naval engage
ments at extremely long ranges, frequently twice as 
great as that employed during the battle of Santiago, 
has shown the great value of high-powered ordnance, 
especially if it is mounted on a ship that possesses 
superior speed. It is the carrying powers of the big 
gun that render accurate and destructive long-range 
shooting possible; and if the ship that mounts the 
heavier artillery also possesses higher speed, she can 
choose her distance and play upon the enemy without 
his being able to make an effective reply. This was 
done by the Japanese, both in the engagement between 
battleships on August 10, and the engagement between 
armored cruisers a few days later. Consequently in 
the latest designs for British battleships of the "Lord 
Nelson" class, the 6-inch gun is abolished altogether, 
and the armament consists of four 12-inch and ten 9.2-
inch, all carried in turrets on the upper deck, with a 
command of from 22 to 26 feet above the waterline. 
The new Japanese battleships have four 12-inch, four 
10-inch, and twelve 6-inch guns. The latest Russian 
battleships now building in the Baltic are to carry 
four 12-inch and twelve 8-inch guns, and it is not un
likely that our next new battleship designs will pro
vide for four 12-inch and ten 10-inch guns, all in tur
rets. The war has brought about some marked changes 
in the relative standing of the navies of the world. 
At its opening Russia stood third in a comparison on 
paper of naval strength. To-day she has lost seven 
battleships, four armored cruisers, seven protected 
cruisers, and several gunboats and destroyers, of a 
total displacement of about 175,000 tons; and these 
ships are the very cream of her navy, being of her 
late.st construction. This . loss forces her to drop from 
third to fifth position. If the Baltic fleet should be 
sunk' or captured, which certainly is not unlikely, it 
will mean that her modern navy is absolutely wiped 
out of existence, and that she will have to begin de novo 
in the construction of another. At present the ranking 
of the naval powers is Great Britain, France, Germany, 
United States, Russia, Italy, Japan. If all the ships 
now building were completed, the order would be 
Great Britain, France, United States, Germany, Russia, 
Italy, Japan. There has never been a year in the his
tory of the United States navy when so large an addi
tion was made to our naval strength. This is due to 
the fact that many of the ships that were launched 
or put in commission this year should have been de
livered from one to two years earlier. Among th� 
launches are such fine vessels as the battleships "Louis
iana" and " Connecticut; " the battleships "Georgia," 
"Nebraska," "Rhode Island," and "Virginia," of the 
"Georgia" class; the " California" and "South Dakota" 
and "Tennessee," of the armored cruiser class, and the 
protected cruisers " Milwaukee" and "Charleston." The 
speed trials of our later ships, particularly the armor
ed cruisers, have been quite satisfactory, and altogether 
the progress of construction is far more rapid than it 
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was two or three years ago. There has been no change 
of great moment in our naval ordnance, which continues 
to be manufactured on the patterns brought out during 
the administration of Rear-Admiral O'Neil as Chief of 
Ordnance. These guns have a designed velocity of 
2,800 and 2,900 feet per second, on paper, and probably 
they are good for a service velocity of 2,700 feet per 
second. The service charges have been somewhat re
duced by a general order sent out during the year. A 
new 45-caliber 12-inch piece is being built, which will 
be one of the most powerful 12-inch guns in existence. 
In speaking of the tendency to introduce heavier-cali
ber guns in the secondary battery, it is gratifying 
to reflect that this has been the practice in our navy 
ever since the period of reconstruction set in in the 
�arly eighties. The 8-inch gun has ever been a promi
nent weapon on United States battleships. It is prob
able that in the future our ships will settle down to 
three standard types-battleships of 16,000 to 18,000 
tons, armored cruisers of from 14,000 to 16,000 tons, 
and swift scouts of 24 to 26 knots speed and of about 
4,000 tons displacement. So swift has been the devel
opment of this new classification, that we have on our 
hands a miscellaneous lot of nondescript vessels, such 
as the 16-knot cruisers of the "Denver" class and the 
poorly-protected vessels of the "Milwaukee" and 
" Charleston" class, which it is safe to say will never 
be duplicated in our future building programmes. The 
torpedo boat has been shorn of much of its terrors 
during the present war. Vigilance, eternal vigilance, 
is the best defense against its attack, and its value, 
likc that of the submarine, will in the future be rather 
moral than material. 

STI<:AM ENGINEERING. 

In a review of the most important events in steam 
engineering during the past year, we are confronted 
at once with the fact that the steam turbine looms up 
more strikingly than ever as the prime mover of the 
future in many specified lines of work. E'lsewhere in 
this review we have spoken of its rapid strides in the 
merchant marine, for which it is admirably suited. 
As compared with the reciprocating engine, it is at a 
disadvantage when running under light loads, and this 
is particularly noticeable in marine work. The report, 
given out by the British naval authorities, of compar
ative trials of identical cruisers fitted with reciprocat
ing engines against a similar cruiser fitted with tur
bine engines, showed that although at speeds of 14 
knots and under the turbines were less economical, 
at speeds above 14 knots they showed a superior 
economy which, as maximum speed was approached, 
was simply astonishing. The maximum horse-power 
developed by the reciprocating engines was 9,600, and 
the maximum speed 22.24 knots. The turbine engines 
showed a maximum development of 14,000 horse
power, and a maximum speed of 23.63 knots an hour. 
The coal consumption at these speeds was 2.65 pounds 
per horse-power hour for the reCiprocating engine, and 
1.74 pounds per horse-power hour for tlte turbine en
gines. With 750 tons in their bunkers, the recipro
cating engine cruiser could steam for 2,140 knots at 
20 knots an hour, whereas the turbine-driven ship, at 
the same speed, would not exhaust her whole supply 
until she had covered 3,160 knots. The results ob
tained in land service have been equally favorable. 
The reliability of the type was shown in the 600-
horse-power Westinghouse-Parsons turbine, that was 
exhibited in the Machinery Building at the World's 
Fair. This engine was started. on June 20, aIid ran 
continuously at a speed of 3,600revolutions per min
ute, and under great fluctuations of load, until it was 
stopped on December 2. On opening the machine it 
was impossible to detect any signs of wear whatever. 
In central station service, the turbine has now estab
lished itself as the accepted type of drive for the elec
tric generator. The most prominent types in this 
country are the Parsons and the Curtis, and in Europe 
the Rateau. They are being built in units of as high 
as 11,000 horse-power each, and the new power stations 
to supply current for the electrical operation of the 
Pennsylvania and New York Central Railroad systems 
in this city are to be equipped entirely with steam tur
bines. In general reCiprocating engine practice there 
is a tendency toward the use of higher steam pres
sures and the more extended application of superheat, 
hot forced draft, and other refinements for producing 
a high economy. 

AERIAL NAVIGATION. 

In that most fascinating and difficult field of exper
iment, aerial navigation, there has been much ac
tivity, but very few results of a satisfactory na
ture; that is to say, results that would lead us to 
regard the practical commercial airship or aeroplane 
as a possibility of the near future. Dr. Barton, whose 
aeroplane balloon is one of the largest and most pow
erful yet c,onstructed, suffered from an accident which 
seems to ha:ve prevented his putting his airship to the 
test. Santos-Dumont, who entered his latest machine 
for the contests at the St. Louis Fair, was the victim 
of treachery at the hands of some unknown person 
at St. Louis, and carried his mutilated airship back 

�(aontinued on page G.) 
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A GEAl!.U!SS TWO-SPEED BICYOLE. 

Notwithstanding the aversion that bicyclists have 
for back pedaling, the Manufacture Francaise d'Armes 
�t Cycles of Saint Etienne, France, taking as a basis 
the fact that back pedaling entirely abolishes the dead 
point, more rationally and completely utilizes the mo
tor muscles, and gives greater efficiency than direct 
pedaling, has just constructed a very interesting two
speed and free-wheel machine_ The two speeds are ob
tained instantaneously, automatically, and while run
ning, with a single chain without gearing or control
ling mechanism. 

It is, upon the whole, an ordinary bicycle, but one in 
which the chain runs over two sprockets instead of 
one and gives, without supplementary friction, one 
speed by pedaling in the usual manner and another by 
back pedaling. For changing the gear, it suffices to 
change the direction of pedaling, an operation . that 
may be performed instantaneously and so easily that 
it is possible to pedal one revolution forward and one 
backward, that is to say, to change the gear at every 
instant without any interruption in the operation of 
the machine. If the cyclist stops pedaling, the chain 
.and sprockets will remain immovable and the machine 
will come to a standstill. 

Thanks to a special arrangement of the pedal brack
et, the chain never pulls obliquely, but always directly, 
that is to say, parallel with the axis of the machine. 
Besides, it is only, one of the halves of the chain that 
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ber into the smaller bore, they literally melt the hard· 
ened steel surface of the bore, the process being' prob
ably assisted by some chemical reaction not yet thor
oughly understood. This erosion is further assisted, 
and, indeed, perhaps is primarily produced by the im
perfect obturation or sealing by 
the copper rifling band of the 
space between the projectile and 
the walls of the gun. The gases, 
under the enormous pressure, 
quickly find out the very small
est way of escape past the base 
of the shell, and they stream at 
an enormous velocity, and still 
at a white heat, through any 
such slight opening, and melt' 
the hard steel of the gun just as 
a' stream of steam or hot water 
would cut its way through a 
block of ice. 

It must not be supposed, however, that all modern 
guns, after firing 176 rounds, would be in the parlous 
state of the gun from which the specimen shown in 
our engraving was taken. This gun was an English 
piece, and it is well known that the English artiller
ists have had great trouble from erosion because of 
the quality of powder which they use. This powder 
is known as cordite, and the erosion is the price which 
the English pay for certain desirable qualities which 

are absent from oth
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NEW PHOTOGRAPHIC LAMP. 

The "Regina" arC-lamp manufactory at Cologne has 
recently constructed a I).ew type of electric lamp that 
remedies the manifold inconveniences of.. the ordinary 
arc lamps employed for photographiC purposes. Of 

NEW PHOTOGRAPHIC LAMP. 

such inconveniences, one of the least is the production 
of ashes and poisonous gases. Tlfe light given by a 
single lamp lacks steadiness, thus producing varia· 
tions in the exposures, and making it necessary to 
employ several lamps at once. Now, lamps generally 
consume 40 amperes at 110 volts, and this, in an ex· 
posure of 10 minutes, say for a tracing, represents 0.73 
kilowatt-hour per lamp and per tracing. Under such 
circumstances, each copy costs, merely for the expos
ure, from 20 to 40 cents. With the Regina copying 
lamp of the latest type, things are different. This 
apparatus, with the exceptionally long period of 250 
hours lighting with a single carbon, permits, through 
a proper limitation of the entrance of air, of utilizing 
nearly the whole of the energy in chemically active 
light. The arc lamp is employed on voltages as high as 
possible, and the arc has a length of about one inch. 
There is thus obtained a very great number of active 
luminous rays. There is evidently a great saving in 
the current, and the work, it appears, is done five times 
as quick. With a current of 4 amperes at 220 volts, 
that is to say, for an energy of 880 watts, the new 
lamp is, photographically speaking, as efficient as an 
ordinary arc lamp that consumes 70.4 amperes at 55 
volts, or 3,872 watts. According to the experiments 
that have been made, it requires from 3 to 10 minutes 
to obtain an excellent copy of a blue print with a con
sumption of 880 watts. Reckoning the kilowatt-hour 
at 15 cents, the cost of exposure is reduced to from 1 
to 2 cents. The cost would evidently be much less in 
a private electric installation. 

A SIMPLE TWO-SPEED BICYCLE. 

er powders that do 
not cause so much 
erosion. Cordite con
sists of 58 parts' of 
n i t  r 0 g lycerine, 37 
parts guncotton, and 
5 parts vaseline, and 
it - is the large 
amount of nitrogly
cerine that is re
sponsible for the se
rious eroding effects 
mentioned a b o  v e. 
Bulk for bulk, the 
English powder is 
much more powerful 
than the United 
States navy powder; 
and according to Ad
m i r a  I O'Neil, the 
late Chief of Ord
nance, it requires 
only about half the 

... ... -

works. In direct or forward pedaling, it is the upper 
half, and in back pedaling, the lower. All the rest of 
the chain is slack and runs idly as in an ordinary bi
cYGle. The small wheel merely supports the chain and 
reverses its motion. It is therefore submitted to no 
stress, and, as it serves to regulate the tension of the 
chain, there is no need of two rear stretchers, and the 
wheel is not apt to get out of order. 

This new machine weighs but a few ounces more 
than an ordinary bicycle, and all its parts are hand
some, very simple, exceedingly strong, and of careful 
construction. It offers, in fact, an ideal solution of 
the problem of a bicycle having two speeds and an 
automatic change of gear which is exceedingly simple 
and inexpensive. 

... I. 

A BAD CASE OF GUN EROSION. 

The high velocities and increased energy of modern 
guns have not been obtained without the sacrifice of 
other desirable elements in the gun. The most serious 
trouble that confronts the modern artillerist is the 
tendency of the smokeless powders, that are now ex
clusively used, to burn out the interior lining of a gun, 
particularly near the powder chamber. The powder 
itself is the cause of more or less anxiety because of 
its chemical instability. In our own navy we have 
recently seen the issuance of an order to reduce the 
charges in all guns using a certain brand of powder, 
of which extensive shipments had been made to our 
various vessels. 

But that is another story. The erosion, or burning 
out, of the interior tube of the gun, which is that por- ' 
tion in which the rifling is cut, and which is in imme
diate contact with the powder gases, is due to the 
high pressure and intense heat of the powder gases. 
.At the instant that a charge is fired, even in the case 
of modern, slow-burning powder, a great volume of gas 
is generated, and being confined in the powder cham
ber by the projectile, 'its pressure rises to an enormous 
figure which, in' the case 0:( the service charges in the 
United. States guns, is as high as 17 tons per square 
inch. This is accompanied by a proportionate rise in 
the temperature of the gases. If it were possible to 
look .11).to the powder chamber at the instant of dis
charge; it would be found to be at a dazzling white 
heat. As the projectile' begins to move down the bore' 

of the gun, these white-hot gases rush out of the pow
der chamber, and as they stream from the larger cham· 

weight of the charge for a given gun as compared 
with the nitro-cellulose powder used in our own guns; 
consequently, there is a great reduction in the weight 
of ammunition, and a given number of charges will 
make a proportionately smaller draft upon the dis
placement of a vessel, while the individual charges 
are easier to handle at the guns. On the other hand, 
with the nitrocellulose Powder, the life of the guns 
is very much longer. Indeed, the erosion trouble has 
been practically eliminated from 
the guns of our own navy. The 
English, however, consider that in 
view of the advantages of light
ness and. compactness, it pays in 
the long run to use a high nitro
glycerine powder, and reline guns 
when they become sufficiently 
eroded to impair their accuracy. 
They claim that the operation of 
relining, as practised in their gun 
factories, is not such a difficult or 
tedious operation as might be sup
posed. 

We must confess to feeling a 
strong prejudice against the use of 
a powder that commences to de
stroy the gun from the very com
mencement of its active service. 
On the other hand,. the Japanese 
are using the English type of ord
nance, and although they have de·· 
veloped a new powder of their own 
at their home factories, we believe 
that it is a high-temperature pow
der of the same general character 
as the English cordite. The pres, 
ent war should serve to givB some 
very valuable data on this most 
important subject. 

During the contract trials of the new British battle
ship "Dominion," the latest acquisition to the "King 
Edward VII." class, a speed of 191;2 knots was at
tained. This is the highest speed that has ever been 
realized by a vessel designed by the Admiralty when 
running over a measured course. For this trial the 
engine room was closed down, all bulkhead doors· were 
closed, the staff in charge was limited to ordinary 
battleship complement, and every condition was ex
actly the same as if the ship were actually in action. 

Most of . the feldspar used for 
pottery. purposes is. orthoclase, or 
the potash variety, which is found 
in granite, gneiss, syenite, and 
mica. schist. The .basic or lime
soda feldspars are generally asso
ciated with dark-colored minerals 
from which they cannot be easily 
separated. 

Section of Inner Tube of an English Gun, Showing the Erosion by 
White-Hot Powder Gases. 

A BAD CASE OF EROSION. 
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THE MANUFACTURE OF MACARONI. 
BY W. FRANK M'CLURE.  

Macaroni, vermicelli, stellette, and, other paste foods 
originally made in Italy, are manufactured from kinds 
of wheat which contain a goodly per cent of gluten. 
The flour obtained from these kinds of wheat, when 
mixed with water, forms a peculiar dough. In America 
the mixing is done by 
modern machinery, and 
this operation is followed 
by that of mechanical 
kneading, which results in 
producing a firm, hard 
paste. A typical maca
roni mixing and kneading 
room is pictured on this 
page, 

The flour is d\J.mped into 
the mixing vats by the 
sackful, and hot water by 
the bucketful is added. 
The stirring is done by 
means of revolving machin
ery in these vats, and is 
continued until the mix
ture takes , the form of 
dough. This dough is 
rolled upon a flat surface 
by a large stone or iron 
weight, which, like the 
mixing machinery, re
volves. The stone weights 
are somewhat antiquated, 
as they require an attend
ant's efforts to keep the 
dough in proper position. 
The metal weights are in
geniously equipped with 
teeth, which keep the 
dough constantly in place. 
The kneading operation 
requires about a quarter 
hour's time. Experienced 
Italians are, in many fac
tories, in charge of all the 
processes. 

The firm, hard paste 
from the kneader is removed to double-cylinder 
presses, in which it is forced downward through cop· 
per dies. On the size of these dies depends the size 
and shape of the finished product, Vermicelli comes 
from the- press in mere strings or shreds. The diame
ter of the ordinary macaroni, which is in the form of 
a hollow tube, is well known to everyone. Then 
there are the fancy shapes squeezed from a horizon
tal press. Other forms of the product of a macaroni 
factory are mere chunks or noodles. 

The lengths of- macaroni or paste foods are almost 
as varied as the thicknesses. The macaroni which is 
coming from the press shown in the photograph is cut 
off by the attendant, knife in hand, at intervals of 
four or five feet. Vermicelli may be but six or eight 
inches in length. In connection with the horizontal 
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presses, from which come the short lengths and fancy 
shapes, there is a knife which works automatically. 

The long strips of macaroni, after coming from the 
presses, are placed evenly over racks. The racks are 
then hurried away to the drying rooms. The short 
fancy shapes are dried and cured upon trays. Mechan
ical fans assist in all drying operations. Before cur-

The Mixing and Kneading Room. 

ing, the strips of macaroni are sometimes placed be
neath blankets to moisten them. This keeps them 
from subsequently cracking in the curing room. In 
the cool air of the curing room, the macaroni is al
lowed to remain nearly a week, and then it is ready for 
packing. Before packing, the long strips are care
fully inspected, and any that is found defective is 
placed by itself and sold for a less price. The perfect 
strips are packed in long boxes and shipped to the 
jobber. The processes of drying and curing may differ 
slightly in different factories or in the making of 
different kinds of macaroni. In some instances, the 
drying must proceed more slowly. Some may have 
wondered why ma,earoni, where larger than strings or 
shreds, is made ' hollow. The reason is that it may 
cook more uniformly. Those engaged in the making 

5 
of macaroni in the United States report a steady in
crease in the demand for this commodity. This in
crease does not come wholly from among the foreign
ers, but from Americans as well, who are fast iearning 
to like a food which has been universal among Ital-
ians far back in history. 
ries in the United States, 

There are numerous facto
using in the neighborhood 
of fifty barrels of flour 
per day in the manufac
ture of these paste food 
products. 

The encyclopedias tell 
us that macaroni was orig
inally but lumps of paste 
and cheese squeezed into 
balls. In its infancy, the 
manufacture of macaroni 
was one of the chief indus
tries of Genoa, and the 
wheat for its production 
was brought in largest 
quantities from Sicily. A 
long time ago in Italy the 
dough or paste was rolled 
into sheets, and the de
signs were stamped :rom 
these sheets. 

• • •  
A n  Elect rol y tic 

Telephone. 
In connection with the 

Jubilee Exhibition held by 
the German Electrical So
ciety, in Berlin, at the end 
of November, Mr. E. Ruh
mer exhibited a rather 
curious apparatus in the 
shape of a novel telephone 
receiver ( the electrolytic 
telephone ) .  This remark
able apparatus, which 
could be called a "speak
ing accumulator," consists 
mainly of an electrolytic 
cell, including electrodes 
of unequal size. , On being 
traversed by microphone 

currents, this cell renders truly any words spoken into 
the microphone , to which it is connected. By means 
of two hearing tubings, similar to those of a phono· 
graph, the words spoken at the sending station may 
be perceived with a '  high distinctness. 

• • • J .. 
A ShadoU' Clock. 

A clock which seems to be pre-eminently adapted 
for the sickroom or hospitals is the invention of Prof. 
Hirth. of Munich. It consists merely in the depression 
of a button. which cuts in a small electric lamp placed 
under the dial of an electrically-illuminated clock, 
throwing the shadow of the face and its hands upon 
the ceiling, in a highly magnified state. Viewed from 
the bed of a recli�ng invalid. it obviates the irksome 
craning of the neck. 

Room in Which the Macaroni Is Inspp.cted and Packed tor Shipment. 
fEE lrIAm1FACTVltE OF MACARONl. 
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to Europe in disgust. Perhaps the most persistently 
active of all the airship inventors is Lebaudy, who, 
with his new machine, No. 2, has made altogether some 
fifty ascents. To him is due the credit of having accom
plished the longest continuous trip on record. The 
much-advertised airship contests at St. Louis proved to 
be a miserable fiasco. In view of the results it cannot 
be denied that the management, in placing a speed 
limit of not less than 20 miles an hour upon competi
tors, was guilty of a grave mistake ; for it was certain 
beforehand that, in the present state of the art, no 
machine could be built with a reasonable expectation of 
complying with such a restriction. The only really 
creditable work done at St. Louis was the successful 
:flights made by the Baldwin machine. Of the aero- . 
pl ane we have heard comparatively l ittle during the 
year. Baden-Powell has continued. his gliding experi
ments, and is gathering much useful data for .future 
work. The Wright Brothers, in this country, who in 
1903 made the first successful :flight with an aeroplane, 
self-propelled and carrying its operator, have recently 
made a :flight, the particulars of which have ' not been 
given to the public. Mention should be made in this 
connection of the successful experiments made by the 
French and Italians with what are known on the Conti
nent as "balZons sondes." These are small balloons 
furnished with self-registering meteorological instru
ments-barometers, thermometers, etc.-which are 
set free and rise to enormous heights. They con
tain a notice to the :flnder that on their being re
turned to the sender a specified reward will be given. 

AUTOMOBILE AND MOTOR BOAT. 

The past year has seen a greater development of 
the automobile, at least in the industrial sense, than 
any of its predecessors. Out of the motley variety of 
types, shapes, and sizes that were developed during ,  the 
earlier growth of the industry, there have survived 
certain desirable types and makes which will probably 
be the standards for at least several years to come. 
The accepted type of racer is a machine of . from 60 
to 90 horse· power, with vertical cylinders carried above 
the front • axle with a bevel-gear drive direct to the 
rear axle. The 24-horse-power tonneau touring car 
seems to be accepted as the maximum· powered ma
chine for touring and general pleasure purposes. The 
possession of the wonderful track at Ormond Beach 
served for a while to bring the ,ecords for high speed 
to this side of the Atlantic, and Mr. Vanderbilt's rec
ord, made on a 90·horse·power Mercedes, of 1 mile in 
39 seconds, and 50 miles in 40 minutes 49 4·5 seconds, 
must long remain as one of the most notable high
speed achievements in the history of the automobile. 
Very creditable was the performance of Rigolly, 
who, on a 100·horse·power Gobron·BrilliEi machine, 
covered the mile with a standing start in 53 3·5 sec
onds. The Gordon Bennett race, over a course 3 27.4 
miles in length, was won by ThEiry, who made an av
erage speed of just under 60 miles an hour for the 
whole distance. At the as tend races Haras, on a Dar
racq machine, eclipsed Rigolly's performance by cov
ering the mile from a standing start in 48 3-5 seconds. 
The supreme speed effort of the year was achieved in 
these races, when Rigolly covered th e  :flying kilometer 
at a rate of 103 ¥.. miles per hour. America is rapidly 
becoming a strong competitor of Europe in the produc
tion of racing cars. Evidence of this is seen in the 
track records made by Oldfield late . in the year, when 
he made the mile in 52 1·5 seconds and the 10 miles 
in 9 min. 12 3·5 sec. , easily beating ThEiry, the win· 
ner of the Gordon Bennett race of. 1904.  The records on 
the race course find their counterpart in some excellent 
endurance performances on country roads, chief among 
which . is the transcontinental trip from San Fran
cisco to New York, made by two men in a 10·horse·pow
er air-cooled runabout, in the short time of thirty
three days, which is twenty·eight days less time than 
was occupied in the previous fastest trip. The dis
tance covered was 4,500 miles. Toward , the close of 
the year the , very, successful Vanderbilt cup contest 
was inaugurated by a race on Long Island over a 
course on which the actual racing distance was 284.4 
miles. The race was won by a Panhard 9 0·horse-power 
machine, which maintained an averag� speed of 52.2 
m iles an hour for the whole distance. 

Closely allied to the automobile is the motor boat ; 
for the latter owes its origin to an enthusiastic French 
automobilist, who conceived the happy idea of putting 
a high-powered automobile engine in a lightly·con
structed shell, and directing the craft with a regulation 
auto steering wheel . The idea "caught on" at once, 
and out of . this venture has developed the speedy craft 
of to-day. The events of , the year were the race off 
Cowes for the Harmsworth cup, which was won by the 
French . boat "Tre:fle-a·quatre" ; and the race for the 
gold challenge cup of the American Power Boat Asso
ciation, . .  won by the "Vingt-et-un." Mention shquld 
also be made of a race from New York to Poughkeepsie, 
which was won bY' a . boat called the "XPDNC" in 5 hrs. 
11 min. and 50 sec. at an average speed of 26 . 29 statute 
miles per hour. The "Onontio," a new American boat 
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of 175 horse-power that was completed late in the 
year, on her trial trip covered the mile at a speed of 
28.42 statute miles per hour. The improvement of the 
motors, particularly as to their reliability, has greatly 
stimulated the motor-boat industry, and apart from the 
interest which will be aroused by future high speed 
contests, there are indications that the cruising motor 
boat will ult imately rival, if it does not exceed, the 
sailing yacht in popularity. 

WIRELESS TELEGRAPHY. 

During the past year wireless telegraphy has con
tinued to establish itself as an art of assured commer
cial value and practicability. The Marconi system in 
England, Italy, and to a certain extent in the United 
States, the Slaby-Arco Company in Germany and Rus
sia, and the De Forest Company in this country hll.ve 
greatly extended their field of operations, and with one 
or other of  these concerns the various governments 
have made some substantial contracts. De Forest has 
brought out a new telephonic receiver of great sensi
tiveness, which consists of a small metal Ctlp filled 
with dilute acid into which projects a fine platinum 
wire, 3 8·1,000,000 of an inch thick. This cup and wire 
forms part of a local battery circuit which includes a 
tel ephonic receiver ; a'n� the electrical surgings set up 
in the receiving antenna, acting on the apparatus, in
termittently interrupt the current in the local circuit 
and thus act on the tehlphone. Another twelve 
months has passed without our seeing a fulfillment 
of the promised transa Uan tic service of the Marconi 
Company ; although .we are assured that occasional ex
periI;nental messages are passing between the Poldhu 
station and that ..at Glace Bay. We understand that 
Marconi, in common with all inventors, is  chie:fly occu
pied in the ' endeavor to. solve the difficult problem of 
syntonizing, which has for its object the sending of 
messages exclusively to a particular station, without 
the possibility of being interrupted o r  read by com
petitive systems. Apparently this problem is to-day 
as far from solution as it was last year. Mention 
should be made in this connection of the Delany sys
tem of rapid telegraphy, in which the inventor has 
overcome the obstruction arising from the static ca
pacity of the line, which acts to retard the current and 
produce an after:flow at the receiver. This difficulty is 
overcome by sending two short impulses of opposite po
larity for each dot and dash of the Morse school. Prof. 
Majorama, in Italy, has brought out a new system of 
telephony, in which he makes use of a spark gap of  the 
frequency of 10,000 per second. This frequency is dis
turbed and interrupted by the oscillations of the human 
voice at the sender, and the Hertzian waves are thus 
modified at the receiving station, so as to reproduce dis
tinctly every word spoken in the transmitter. Another 
charming invention of the year is the telecryptograph, 
by which it is  possible for the sender to dispatch his 
message by using an ordinary typewriter, the action of 
which serves to write a corresponding message on a 
typewriter attached at the other end of the line. 

• 1 • •  
THE LARGEST WATER TURBINE IN EXISTENCE. 

At a point on the St. Maurice River, some 84 miles 
to the northeast of Montreal, are located the beautiful 
cascades to which the .Indians, seeing in them a re
semblance to the glittering bead and quill work of the 
people, have given the name of " Shawinigan." The 
total descent of the water is 140 feet, and the site 
forms one of those ideal spots for hydraulic develop
ment, of which nature has made such abundant pro
vision in North America. As if to render the task an 
inviting one ,to the locating engineer, nature has pro
vided in the river just above the cascades a broad bay 
or upper lake, and just below the cascades, which turn 
through an angle of about 90 degrees, there is a sec
ond or lower lake. The bend in the river brings the 
upper and lower water levels within a short distance of 
each other, thus inviting the location of a power house 
at the bottom of the slope. From ' the south end of 
the upper lake or forebay, a canal 20 feet deep and 
1.000 feet long ' leads to a point where the ground be
gins to fall through a vertical height of 140 feet in a 
horizontal distance of 500 feet. Here the canal is 
closed by a concrete wall, which is pierced by six .out
l ets for as ' many penstocks, each 9 feet in diameter. 
Provision is made for such further extension of the 
wall and addition of the penstocks as future develop
ments may call for. At present three penstocks are 
in position, carrying water to as many turbine wheels 
in the power house on the shore of the lower lake. 
Each penstock supplies a 6,OOO-horse-power, horizontal
shaft turbine, direct·connected to a 3,750-kilowatt re
volving-field generator, giving a quarter-phase 2, 200-
volt 30-cycle current. The wheels run at 180 revolu
tions per minute, and provision is made for a 2% per 
cent loss in the generators and a 15 per cent overload. 

At the present time the capacity of the station is 
being enlarged by the addition of a fourth turbine, 
which is now being installed by the 1 .  P. Morris Com
pany, . of.  Philadelphia. . '1'his turbine is the largest 
which has ever been constructed. It  has a capacity 
of 10,500 horse-power, and its huge dimensions are 
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well shown by the photograph o n  o u r  front page, 
which was taken early last October, after the machine 
had been erected in the shops. It  is of the horizontal
shaft, infiow type, with spiral caSing and a draft tube 
on each side, through which the water discharges out
ward from the center. The water enters the turbine 
through the intake, 10 feet in diameter, at the bottom 
of the turbine. It  :flows around and fills the outer 
special tube, and then passes in radially through an 
annular gate, . and through the wheel, and, diverging, 
finally discharges right and left through two large 
draft bends, one on either side, of which one is shown 
in the photograph. In these bends are situated the 
bearings for the shaft, one of which is clearly visible 
in the view shown. It will be noticed that although 
the diameter of the intake is 10 feet at the bottom, 
the sectional area gradually diminishes as the water 
passes around the tube, the diminu\:'fon being propor· 
tionate to the amount of water that :flows in through 
the wheel as its circumference is traversed. 

The dimensions of this vast machine are as impres
sive as the photograph. It is 30 feet from base to top ; 
22 feet wide over all, and 27 feet from center to cen
ter of the two shaft bearings. Its total weight is 
364,000 pounds. The shaft, which is of forged steel, 
is solid and weighs 10 tons. It is 32 feet 3% inches 
long, 22 inches in diameter at the center, and tapers 
to 16  inches on the generator side and 10 inches diame-

, ter on the other side. The runner or wheel, which ia 
the rotating part of the turbine, is of bronze, and 
weighs. 5 tons. The quantity of water used when the 
turbine is operating under full load is enormous, no 
less than 400,000 gallons passing through per minute. 
J ust what this figure amounts to, will be understood 
when we state that it represents a river 100 feet wide, 
9 feet deep, and :flowing at the rate of 60 feet per 
minute. In spite of its size, this huge machine was 
built in no less than five months, the contract bein� 
signed May 19, 1904, and the photograph taken Octo
ber 2 of the same year. 

The present output of power from the Shawinigan 
station is 22,500 horse· power, an d of this about 10,000 
horse-power is transmitted 84  miles over long-distance 
lines t o  the city of Montreal ,  where it is used for 
street railway, electric lighting, and general power 
purposes. The remainder iEl taken by local users for 
similar purposes and for electrolytic processes. The 
current is stepped up at Shawinigan from 2,200,volt 
quarter-phase to 50,OOO-volt three·phase. The trans
formers were so designed that they may, if desired, be 
operated at 56,000 volts pressure. It  is a fact worth 
noting that the wilderness of five years ago in the 
neighborhood of the falls has been transformed into the 
substantial city of 5,000 inhabitants of to-day. 

The C u rrent Soppl ement. 
The current SUPPLEMENT, No. 1514, opens with a 

splendid article by Howland Gasper on duck raIsmg, 
which is a large and lucrative industry on Long 
Island. For the first time the whole history of one 
of the great national sites of Egypt has b een opened 
before us, dating from the begimiing of the kingdom 
and ending with almost the last of its native kings. 
The meaning of this revelation is tellingly recounted 
by the well-known Egyptologist, Prof. Petrie. in an 
article entitled "The Ten Temples of Abydos." John 
A. Morris presents an interesting study of the spider. 
Articles of no great length but -of much practical 
value are those on "Tarring ' Roads to Prevent Dust 
and Aid in Their Preservation," "Compressed Air in 
Hoisting," · and "Electric Igniters for Gas Engines," 
the last by the late George M. Hopkins. Prof. Ritchey's 
excellent monograph on the "Modern Re:flecting Tele
scope and the Making and Testing of Optical Mirrors," 
is continued, the present installment dealing with pol
ishing and polishing tools. Sir Oliver T"odge's recent 
discussion of "Lightning Pictures" is reviewed. The 
Paris correspondent of the SCIENTIFIC AMERICAN writes 
on the Paris Automobile Show. 

.. . . , .  

A new type of combined fire and salvage :float has 
been constructed for

' 
use on the Manchester Ship 

Canal. The craft is of great power for both the func
tions for which it has been designed. For fire-ex
tinguishing work the vessel carries three large moni
tors, each capable of throwing a solid 2 %-inch jet of 
water to a maximum height of 250 feet at full pres
sure, and there are also twelve outlets for hose con
nections, each with main gage instantaneous couplings. 
The monitors are placed forward, amidsh ips, and aft, 
respectively, and each is fitted with wheel and worm 
gear so that the jet can be directed at any angle. A 
total volume of 3,000 gallons of water can be discharged 
per minute. For salvage purposes the pumps have a 
discharging capacity of over 18 tons of water per min
ute. The speed of the craft is eight knots per hour. 
The :float has been designed more especially for coping 
with con:flagrations among the great warehouses on 
the banks of the canal, wherein is stored highly In
:flammable freight. 
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!lIE. DW YOU lIARDOR EHTRAlftJB. BY LEWIS x; HAUPT. 
Nearly a score of years has , passed since the ScIEN' 

TIFIC AMERICAN - took a leading , part in the popular 
agitation for" deeper channels to this port, when the 
Chamber of Commerce passed resolutions requesting 
Congress to autborize the Secretary of War to adver-

. tise for a chai:mel ,  30 feet deep _ and 500 feet wide, 
"through that part 'of the bay at' Sandy Hook which 
experience and judgment indicate as best calculated to 

. be permanently maintained by nature alone, after 
the first guiding and ' aiding works have been con
structed." 

This action was made necessary , by the fact that 
"the largest . vessels were obliged to wait' for the tides, 
and the , least deviation from the ', channel insured 
grounding." Although much progress has been made 
since that date, and the depths in the bay have been 
increased from 23 , to 30  feet, still the demands of " the 
vessel have far outrun the capaCity .0L the channels, as 
may be seen from the following exhibit : 

Name. Length. Beam. Depth. 

La �urgogne . . . . . . . . . . . . . . 
Feet. Feet. Feet. 

492 52 38 
ParlB ·' l . . , ·  . . . . . . . . . . . . . . . . . . 560 63 · 42 
CamJ>i!hla . . . . . . . . . . . . . . . . . . . .  . 625 65 �� ��rt��� . : : '. : :  : : : : . : : :  : : : :  . : : :  '104 68 '125 75 49 
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give but 10 per cent of . the year, while the forces of 
nature are at work all the time in their efforts to reo 

establish the normal conditions of equilibrium. 
To open Gedney's Channel originally required the 

removal of 350,000 cubic yards, so that if the 60,18 0  
removed represents the accretions of a whole year, 
it would require only about six years for the channel 
to be closed. As this shoaling is on the south side, 
it indicates clearly the source of the drift, and also 
confirms the correctness of the views of the Board of 
Engineers as to the temporary character of the work 
to be expectEid from dredging� 

Under these conditions, and the greater length and 
shallowness of the Main Ship Channel, an ' act was 
finally passed in 1899 providing for the opening of 
the Ambrose ( then known as the East ) Channel to a 
width of, 2,000 feet and depth of 40 feet, requiring the 
removal of 42,500,000 cubic yards at an estimated cost 
not to exceed $4,000,000, thus necessitating bids at 
less than 10 cents per yard. 

A contract was let for this work May 12, 1899,  at 

Draft. Displacement. Speed. Year. 

---' -
Feet. · Tons. Knots. , 18 , 1886 � 18,000 20 1888 

19,000 112 1898 
= 28,500 20 1899 

40,000 20 190' • 

,. The above statistics are from " The Scientific American Reference Book, " just issued by Munn & Co., of New York. 

A Cunard Line steamer is under contract to be , 790 
by 8 7 lh  feet, by 6 0  feet molded depth. 

nine cents per yard, work . to begin July 1, 1901, and ' 
payments 'conditioned upon · a 

. 
rate of excavation of 

4,000,000 yards per year, the government reserving the The ' 'Structural limit for safety, economy, 
has not yet been reached because of ' the 
retarded development in channei and port 
facilfties. Loss of time in port or de
ficient ' loading will soon offset the econ
omy of additional capacity of vessel. 

To" the loaded draft there should be 
added about four feet for "squat," when 
running at full speed, and four more for 
clearance in rough water, making. a total 
of about forty feet necessary to meet 
modern requirements. It will soon be 
forty-nve at present rate of growth. 

and speed 

30 83 �� 
6 5  l .. -
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feet per annum, and It Is fast encroaching on the en· 
trance, which it will seriously throttle in its mailed 
hand, so suggestive in the plans. These progressive 
movements are best seen in the cut showing the erosion 
of Pelican Beach, the overlapping of the former coast 
line and the shoaling of the former great depths. A 
wreck in 3 feet of water now marks a former depth 
of 37 feet, and channels of 40 feet depths are now fast 
land. The shoaler water, as this bank approaches the 
bar, will expedite its progress, while its line of action, 
produced, will cut the proposed chaimel in twain. The 
question is one requiring immediate and serious con
sideration, and it is not one which can be met by an 
attempt to compete with natural forces by dredging. 
This movement should be arrested before it  has gone 
further, since' the natural dumping ground for the 
littoral drift, which was Jamaica Bay, is now closed 
to it. 

Before the , 40-foot channel can be opened this men
ace will be much greater, and it .would seem to be ihe 
part of wisdom to give serious consideration to .the 
possibility of opening and maintaining . the channel by ' 

"nature alone," . assisted by , suitably located training
walls, which :will nO.t obstruct , any of the channels nor 
interfere with the . tidal ingress in the , least, and 
which can be . built at less than one-half the cost and 
time of this temporary expedient, ' if estimated at profit
able prices. 

.. •  e o  .. 
Forestry aod the Kanroads� 

Upon the advice of the Bureau of Forestry the Gulf, 
.' Colorado and San�a Fe Railroad .eight months ' ago be· 

gan to' experiment with wooden tie-plates. These plates 
are intended to protect the tie from wear under tho 
rail. 'l'hey are cut the width of the 'bottom of the rail " 

and as long, as the tie is wide--,-usually 6 
or 7 inches-and are kept .in place by the 
weight of the rail, in a flat groove .in the " 
tie. The results of the experiment are ' 
{If much .intereat both to the railroads of the country .and to those . who have at 
hearLthe ' cause of forest protection. 

The Santa Fe · placed cypress tie-plates 
one-quarter of an inch thick on several 
thousand old and,  much-worn , cypress ties 
laid in its track north of Galveston, Tex; 
After , eight . mon.tlis of constant use the 
ph .. t.es . are p erfectJy sound, and show , prac
tically not a trace . of ,wear. The officials 
of the road are greatly. ,  pleased with, the 
resul t of this trial. 

The Bureau of Forestry will now make 
similar experiments with red gum, red 
oak, and beech tie-plates, which will be 
placed in the tracka of the St. Louis and 

The estimate submitted in 1886,  for a 
dike to', improve the bar at Gedney's Chan
nel, was ,so great. 'l "1 d  the location so ob- ' 
jectidnable that it was not built, al
though ' the board had little confidence in 
dredgIng, for it stated : "The Board of 
Engineers has little expectation that any
thing more than temporary relief 'can , be 
obtained by dredging on a bar exposed to 
the full force of the Atlantic, and hence 
cannot recom�end that method for per
manent improvement." 

.Shore line'oi' 184<1--
1881 - - - - -

San Francisco, the Burlington, a n d  the 
Northern Pacific systems. These are all 
harder woods than cypress, and are there
fore less liable to wear under the rails, 
but are much more subject to decay. The 
tie-plates made from these woods -will 

., Nevertheless, relief was so urgent that 
recourse was had to dredging, with the 
result that in the last annual report 
( 1903 ) it is said ( page 140 ) : 

Soun dings of' 
1902 in feet ,  

A ND Y  HOOK 
Sc a le of'Miles, 

n 

"The estimated cost was $1,400,000 for 
dredging 4,300,000 cubic yards. The 
actual amount dredged to October, 1891, 
when the work was approximately completed, was 
4 ,875,070 cubic yards. " The cost of mainten
ance . is estimated at $50,000 annually." 

So that in about four years there were removed 
some 400,000 yards more than the original estimate 

'contemplated, which may have been due to drift. "The 
amount expended up to Ju�y 1, 1903,  is  $1,939,757.63 ."  
rhe estimates were based on 50 cents a cubic yard for 
dredging in Gedney's, and 40 cents in the Main Ship 
channels. 

Under! Maintenance, the report states ( page 910 ) : 
"During the year the 'Gedney' has removed 197,384 
cubic yards of material, as follows : From Main Ship 
Channel, 25,615 cubic yards ; from Gedney's Channel, 
60,180 cubic yards ; from Ambrose Channel, 111,580 
cubic yards. The cost of operating the 'Gedney' in 
Ambrose Channel has been, up to July 1, 14.7 cents 
per cubic yard of material excavated. The cost for 
the four months, December to March, was 20.5 cents 
per yard, and during the months/April to June it was 
10.7 cents." 

So that the expenses of merely operating the dredge 
were :In every instance more than the present con
tract price paid to private contractors, which is but 
nine cents, including all fixed charges of deterioration, 
intere�t, insurance, dredgin g beyond limits, for which 
17 per cent has been deducted, and incidentals.  From 
the above it would appear to be self-evident that the 
government work cannot compete with that of private 
contract, or else the latter is obliged to assume risks 
wl1ich : ' are in fact reckless, to make time, whereas the 
government may only work in favorable weather and 
for short hours. The record also states that the 
"Gedney" could work but 109 days out of the entire 
year, or only 30 per cent of the daytime. Reducing 
this to the hour basis at eig4t nQurs per diem, it will 

Note advance of Rockaway Beach toward the proposed channel. 

PLAN OF NEW YORK HARBOR ENTRANCE. 

right to augment the plant at any time. The expira
tion of the contract is not fixed, depending upon ap
propriations from Congress. 

"Up to July 1, 1903, $704,098 .59 has been expended ; 
. • . 8,995,620 cubic yards has been removed. . . . 
No result useful to navigation will be obtained until 
the cuts are carried through the outer bar, which is 
about two mBes across." At this rate of progress it 
will require about ten years to remove the original 
volume, if the supply of material is intercepted, but it 
will be seen that the prospect for a greatly augmented 
deposit in the near future is imminent. 

To expedite the progress, the government has built 
two dredges estimat�d . to cost $700,000 to construct, 
and $185,000 to maintain and operate. 

The first of these dredges has recently gone into 
commission in competition with the contractor's plant 
on the bar. With a smaller vessel, shorter hours, . and 
larger crew, it should furnish some conclusive data 
as to the relative efficiency of the two methods of 
conducting works. ' 

THE MENACE TO THE PORT. 

It is well known that this entrance bar is the natu
ral depository of the littoral drift from the shores of 
Long Island and New Jersey, and that a mere local, 
mechanical removal thereof will not permanently im
prove the channels, so that the question of the amount 
of this drift is of . primary importance. This involves 
a comparative study of the rate of progress of the 
great deposits which encircle the inlets, especially of 
the south shore of Long Island, but space does not per
mit of details. 

The charts show that Fire Island Inlet has drifted to 
the west at the average rate of 200 feet per annum. 
Rockaway Inlet has traveled west as well as south, at 
the rate of three miles in Sixty years, or nearly 260 

1891 · . . . . · . .  

therefore all be heavily creosoted. This 
will make them about as resistant to de
cay as the untreated cypress, while their 
much greater hardness will better qualify 
them to resist the wear of the rails. 

For a number of years cross-ties have heen , treated 
with preservatives, and tie-plates of iron have been 
used to increase their length of service. Tests are 
constantly being made by the Bureau of Forestry to 
improve the character of the preservatives and the 
methods of their application, and to enlarge the num
ber of woods used for railroad construction purposes. 
Experimenting with wooden tie-plates is work along 
the same economical line, in the interest of both the 
railroads and , the forests. The use of a tie-plate pre· 
vents wear on the tie and adds . years to its service ; 
w,ooden tie-plates are being successfully substituted for 
the more expensive iron ; and abundant and cheaper 
woods, through preservative treatment, are becoming 
available to take the place of scarce and expensive 
woods. When a wooden tie-plate is worn out a new 
one can be quickly and cheaply inserted in its place. 
In . Europe these plates cost but $2 a thOUSand, or 
$2 for . every 500 ties, since two are .used upon each tie. 
Preservative treatment keeps the tie from decaying, the 
wooden tie-plate keeps it from wearing, and the use of 

. bqth will result in a , huge economy for· the railroads, 
which will react favorably upon our forests. 

. � . � . 
M. Laubeuf, the chief naval architect of the French 

AdmiI:alty, and designer of the "Narval," the most 
successful of the French submarines, has devised a 
new type of submarine of greater speed . and capable 
of more rapid submersion than those at present in 
commission. The new vessel resembles in general ap
pearance the former boats, but is fitted with special 
mechanism which enables it to be completely sub
merged within two minutes, as compared with seven 
or eight minutes occupied by the old models. 'fhe 
craft is, propelled by motors developing 250 horse
power with a speed of 16 knots. 
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THE TURlIINE-DRIVEN STEAMER II MANXMAN." 

BY EMILE G J AR1Nl. 
The turbine-driven steamer "Manxman," lately 

built at Barrow-in-Furness by Messrs. Vickers, Sons 
& Maxim, Ltd.,  for the Midland ' Railway Company's 
Isle of Man service, comprises three sets of , expansion 
turbines, the center shafts being driven by the high
pressure turbine. and each of the two side 'shafts 'by: a 
low-pressure turbine, the . astern-driving turbines being 
mounted also on the side shafts: These latter take 
steam direct from the boiler. , , 

In respect of speed, the "Manxman" is three-quar
ters of a knot faster than the "Londonderry," another 
Midland yessel with smaller turbines , taking steam at 
150 pounds pressure. Two trials were made over the 
measured mile, and the results were the ' following : 
mean speed of two runs, 22 .141 knots ; boiler pressure 

Scientific American 
per square inch, 1 9 2  pounds ; steam in high-pressure 
turbine, 180 pounds ; in low-pressure turbine, port, 
20 pounds ; steam in low-pressure turbine, star
board, 20 pounds ; vacuum in condenser, port, 
28 .25 inches ; vacuum in condenser, starboard, 28.4 
inches ; revolutions per minute, high-pressure turbine, 
533 ; low:pressure turbine, 609 ; temperature of feed 
water leaving heater, 180 deg. F. ; air pressure in 
stokehold, 1.5 inch. The results . for the official six 
hours' trial were as follows : mean speed, 22.60 knots ; 
revolutions, high-pressure turbine, 5 2 0 ;  low-pressure 

, tl.\rbine, 590 ; ,  vacuum, port, 28.6 inches ; vacuum, star
board, 28.4.  The vacuum was frequently as high as 
29 inches. In this respect a great improvement h�s 
been effected by the use of a "vacuum augmente�."  

, In it the air pumps are placed about three ' feet below 
the bottom of the condenser. From any convenient 
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part of the condenser, preferably near the bottom, a 
pipe is led to an auxiliary condenser, generally about 
one-twentieth the cooling surface of the main con
denser, and in a contracted portion of this pipe a 
small steam j et is placed, which acts in the same way 
as a steam exhauster or the jet in the funnel of a loco
motive,' and sucks nearly all the residual air and vapor 
from the condenser, and delivers it to the air pumps. 
A water seal is provided to prevent the air and vapor 
returning to the condenser. The small quantity of 
steam from this steam jet, which is only about 1 :\h  

per cent o f  that used b y  the turbine at full load, to
gether with the air extracted, is cooled and condensed 
by' the ' auxiliary con'denser, which is generally sup-

, plied with water in parallel with the main condenser, 
, Condensation in a condenser takes place much more 

( Continued on page 10 . ) 

Vertical reciprocating engines of the same power would extend through the deck above, and occupy s�ace that is nolV avai lable for passenger accommodations. 

Engine Room, Showing the Small Space Occupied by the Turbines. 

:tHE NEW TURlIINE STEAMER " MANXMAN " MAKIN G 'HER TRIAL SPEED OF 22.6 KNOTS AN HOUR, 
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THE . PRUNE AND ITS 
CULTIVATION. 
BY ENOS BROWN. 

The consumption of 
prunes in the United 
States exceeds 100,000,000 

pounds yearly. Prior to 
1886 the supply came al· 
most Wholly from France 
and the Danubian provo 
inces, and sold under the 
designation of "French" 
or "Turkish" prunes. 

In the year referred to, 
p r u n  e s of American 
growth appeared on the 
market, and with each suc
ceeding year the supply 
has increased, until the 
importation of foreign 
friIit has been reduced to 
extremely small propor· 
tions. 

:Much the larger portion 
of the prune supply is the 

Irrigating a Prune Orchard. 

Facing and Fixing Prunes. 

A l'rune . Orchal'd in California; 
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Ten Thol1!;and Trays of Prunes. 

tHE l'RUNE AND US CULTIVATION. 

Grading the Green .Fruit. 

9 
production of California, 
where climatic peculiari
ties ar,q extremely favora
ble for its production. 

In Santa Clara County 
alone there are 3,700,000 
trees growing on 37,000 
acres, 100 to the acre, 
y i e I d i n  g 330,000,000 
p ounds, or thereabout, of 
green fruit, or 30 pounds 
from each full-grown tree. 
The quantity of prunes 
somewhat exceeds 110,000,-

000 pounds-more than 
enough for the require
ments of the whole coun
try, but the excess, with 
that raised in other locali
ties, is needed to supply 
the export demand from 
Great Britain, Germany, 
and France. 

The first plum trees 
planted forty years ago in 

A View in the Prune Warehou!;e. 

Budding Trees in '  Nursery. 
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California. were shoots from the "Pettite" and "Epi
neuse" varieties from France� These original varie
ties have been ' greatly improved upon. 

In preparing the 'ground for planting, repeated plow
ings and harrowings are required thoroughly to pulver
ize the soil and destroy surface vegetation. Year
old seedlings are planted in holes, round or square, 
about two feet in dimensions each way. After plant
ing, which is done in the rainy season, the shoots are 
cut down to a uniform height of about two feet. The 
orchard is cultivated several times during the first 
year. In the second year the trees are pruned, from 
three to five branches being left, and are again pruned 
in the third and fourth years. Some orchardists prune 
every year, no matter what the age of the tree may be. 
The soil is repeatedly cultivated in all -orchards. 

Twice during the spring and summer the orchard is 
irrigated, water being procured from wells of moderate 
depth. In September the fruit ripens, and is gathered 
by spreading sheets under the tree and shaking the 
branches. The green fruit is then taken to the ware
house, where it is graded to size and afterward 
passed through a boiling-hot liquid, in which process 
it is cleaned and the outer skin softened. It is then 
spread out in trays 8 by 3 feet in size, and exposed 
to the heat of the sun for three to eight days, depend
ing upon weather conditions. 

T�m thousand ' trays of fruit spread ' out in one un
broken tract may be seen in Santa , Clara in the drying 
seas6n. When sufficiently cured the prunes are stored 
in separate bins and there allowed to "sweat," this pro
cess ' taking from ten to twenty days, when they are 
ready for marketing. Ten different grades are requir
�d, ranging from an average of 35 to the pound to the 
smallest size, averaging 140 . .  

The cured fruit is packed in boxes, sacks, or barrels. 
, Many . buyers for the domestic or foreign market buy 
in gross, and afterward repack in , . ,naller boxes. 

Large quantities are thus attractively packed in 
Santa Clara, and many women are employed in this 
work, which requires special care and deft fingers. 
Boxes of the proper size with one glass face are used. 
Lace paper and ornamental labels add to the handsome 
appearance of the package. Carefully selected and 
perfect fruit is flattened by the hands, and spread out 
on the glass to form the exposed layer. The box is 
tben filled to the required weight by fruit of corre
sponding grade. In fancy packing the French only 
can equal the Santa Clara standards. 

The prune is the source of the remarkable prosper
ity Which . the community enjoys. The city of San 
Jose, is the prune metropolis of the world, as nowhere 
else is ' this fruit handled in such amount or by equally 
scientific methods. The climate is mild, and the floral 
growth is amazingly luxuriant and beautifuL Of the 
tli1hy thousand inhabitants of th is beautiftil city; there 
io not one but is dependent upon the staple crop for 
much of the 'prosperity enjoyed. 

THE TURBINE-DRIVEN STEAMER " MANXMAN." 
( Continued from page 8. ) 

rapidly and effectually if the air is thoroughly ex
tract'ed than if there is much air present, as the air 
seems to form a blanket round the tubes, and pre
vent� the steam from getting free access to them. 

The turbine machinery was constructed by
' 
the Par

sond, Marine Turbine Company, Wallsend-on-Tyne. 
There are two double-ended boilers and one single
ended boiler, and the prin�ipal dimensibns , of these 
are, for the double�ended . boilers : length,' 22 feet ; di
ameter, 15  feet 7 inches ; number of furnaces, six ; 
diameter, 3 feet 11 inches ; l ength of grate, 6 feet 6 

inches ; heating surface, 4,984 square feet ; grate area, 
161 �square feet. For the single-ended boiler : length, 
11 feet 6 inches ; diameter, 15 feet 7 inches ; number 
of furnaces, three ; diameter, 3 feet 11 inches ; length 
of grate, 6 feet 6 inches ; heating surface, 2,493 square 
feet ; grate area, 80 square feet. The total heating sur
face is 1 2,461 square feet, and the total grate area 
402 square feet. The two double-ended boilers are 
placed side by side in the after part of the boiler 
room" while the single-ended boiler is fitted in a re
cess in the center of the boiler room forward, with 
large coal bunkers on each side. The boilers are 
worKed under forced draft, the stokeholds being 
closed, and four fans are located on the upper deck, 
and are driven by high-speed engines, supplied by 
Messrs. Gaul & Co. , Dumbarton. 

For the Isle of Man traffic, the principal require
ments are extensive promenade spaces and , large sa
loons, and these are a special feature of the ' new ves
sel. The <'Manxman" has a length on the . waterline 
of 330 feet, a breadth, molded, of 43 feet, and a depth 
of 25 feet 6 inches. She has _ four decks, one of these
the shade deck-being entirely . devoted ', to a prome
nade, while the promenade deck has a considerable 
width on each side for the same purpose. 

The dining saloon occupies the full width of the 
ship, and has seating accommodation for one hun
dred passengers. The saloon is situated at the for
ward end of the promenade deck. and occupies, with 
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the smoking room, a deckhouse which extends for 
over 130 feet of the l ength of the ship. With its 
lounges, etc., it will form a very welcome retreat in 
rough weather on the Irish Sea. On the deck below 
there are arranged the principal sleeping rooms in the 
ship. Many of these cabins have been , made portable. 

The heating and ventilation are by the thermo
tank system of the Thermotank Ventilating Company, 
of Glasgow. This system aims . especially at insuring 
to all the living quarters of the ship a continuous sup
ply of fresh , air, which , is not only warmed to the r e
quisite degree, but is also humidifled, so that none of 
th e bad effects of overdrying . can b e  felt. In cold 
weather the warmed air is discharged through a regu
lator into each apartment near the level of the 
ceiling ; as it cools, it gradually sinks to a lower 
l evel, carrying with it any carbonic acid gas to the 
passageways, where m eans are provided for allowing 
it to pass outside. The circular thermo-tanks for cir
culating the warm air are placed , on deck. The ther
mo-tank consists of an electric , motor operating a fan 
which discharges air to the outside , of a tube heater. 
The air then passes through the tubes, and comes in 
close contact with the heater surface, flowing thence 
to the main distributing trunks. Tests have shown 
that where the steam-heated system took three hours 
to attain a given temperature, the thermo-tank only 
required fifteen minutes. 

• • t • 
THE LARGEST LOBSTER ON RECORD. 

In our issue of May 17,  1902, we published an ill us
trated description of the largest lobster which up to 
that period had been caught. This giant crustacean is 
3 feet long, weighs 34 pounds, and is preserved in 
the collection of the American Museum of Natural His-

THE LARGEST LO:jlSTER EVER CAUGHT. 
Length, 45 inches ; weight, 3 6  ponnds. 

tory. Since the writing of this article another lob
ster has been caught much larger in size. The new 
crustacean is 45 inches long, weighs 36 pounds, and is 
large enough to enCircle. a man with his two large 
claws. The . accompanying illustration gives one an 
excellent idea of . the size of the creature. 

• I • • • 
Another Su ccessful Flight of the Bald_In 

Airship. 

One of the most remarkable flights which the Bald
w in airship has yet made took place at Los Angeles, 
Cal., on December 25.  

The "Arrow" started from Chutes Park baseball 
grounds, in the southeastern part of the city, at 3 :  17 
P. M., sailed with the . wind northeastward between 
eight and ten miles, thence eastward for two miles, 
and returned in the face of · a twelve mile gale to a 
point directly above the starting place. The' supply 
of gasoline ran short, and Knabenshue, the aeronaut, 
was unable to effect a landing at exactly the desired 
spot. From the time the airship arose from the base
ball grounds until it was safely anchored at Pico and 
Stanford Streets, it  was in flight an hour and thirteen 
minutes, and in that time 'sailed a distance of prob
a.bly twenty miles. When ·  flying with the wind the 
"Arrow" traveled at a speed of twenty miles an hour, 
and returnin'g directly in the face of the strong south
eastern gale, was able to make a rate of speed reck
onf-d at betwI>en six and eight miles an hour. 

. . \ • f • • •  
The French Ad,,-niralty has sanctioned the construc-

tion of the l ight type of submarine boats which are to 
be utilized strictly for defensive purposes. These ves
sel s will each ,\veigh 44 tons and are essentially of 
sm all range and power. Ten of these craft are to be 
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built. six being constructed at Cherbourg and four at 
Rochefort. They are to be known as "wasps" and 
will be numbered from 1 to 10 consecutively. 

• e · . 
Automobile Notes. 

At the Crystal Palace a series of experiments were 
made by ' Mr. S. F. Edge to prove that damage to tires 
iSi ;  not a common cause of motor-car accidents. The 
experiments were carried out on a specially-prepared 
road, on which broken' bottles, chisels, arid spikes were 
laid down, and over these a touring car and the car 
which Mr. Edge used in the German Gordon Bennett 
contest were driven at a speed of b etween 40 and 50 

miles an hour. The first result was the discovery that 
the puncturing of· a tire is no easy matter. The tour
ing car ' went over the spikes, chisels, and broken glass 
about a dozen times b efore a puncture was made, but 
so little effect had the accident upon the car that the 
occupants did not know what had happened till they 
pulled up. The trials with the racing car were more 
exciting. A puncture was made early, and the tire 
became deflated. Mr. Edge, however, paid no atten
tion to this, and rode on, but nothing untoward , oc
curred. The deflated tire was next loosened at one 
side with the object of running it off while the car was 
going at full speed. The tire when thrown off whirled 
to a considerable distance, but the car l{ept its course, 
and neither it nor its owner was one whit the worse. 
These trials ' go to show that, provided the car is 
properly designed and of  reasonably good workman
ship, damage to tires will not endanger the occupants. 

S everal routes have been proposed for next year's 
Bennett Cup race, which is to be run in France. The 
Eure and Loire Department recently submitted a pro
ject to the Automobile Club for the eliminating tri:Us 
and the cup race. It proposes a circuit situated i n  tha.t 
region and lying mainly in the flat plain of the Beauce, 
where . an excellent ground can be obtained. ' The cir
cuit will run from Chartres to Nogent ' ( 33 miles ) ,  
thence to Chateau dun ( 31 miles ) and return to Char
tres ( 26 miles ) ,  with three grade-crossings and three 
neutralizations in the course. Another route is pro
posed ' by the mayor of Clermont-Ferrand. It  has a 
number of points in its favor. This circuit lies in 
the Auvergne region, one of the most agreeable and 
picturesque in the country. It forms a I loop having ' a 
total length of. 80 miles, starting from Clermont'Fer
rand, taking in a number of villages. One advantage 
of this circuit is that all the roads which will : be 
passed over are national routes and in good' condition, 
having 45 feet width, between ditches ' for - the - mbst 
part. The route, without being dangerous for high 
speeds, has a series of long and steep grades which 

: will afford . a  g\lod test for the cars. In this case no 
part of the road

' 
will need to be neutralized, seeing 

that it passes the villages, which are insignificant; at 
its full width, and is not narrowed anywhere. ' 'This 
is an advantage 'both regarding : high speeds and ' ab
sence of danger. The Automobile Club will no doubt 
decide upon the best circuit for the cup race .before 
long. 

H is proposed to organize a series of competitive 
tests for electric automobiles in Paris; ' with especial 
reference to electric cabs, in order to stimulate the 
interest in this class of vehicle and show' the progress 
which it has made within recent years. The ' . first con
test of electric cabs, which was held in 1898,  did a 
great deal toward promoting the interests of electric 
cars. It seems to be the general impression in France 
that the electric automobile is very expensive and ,can
not keep up a hard �ervice in a regular ' way. But in 
the present state of the question this can be 'easily 
shown to be untrue, and it can be proved that it is 
cheaper than the horse vehicle for city use. It is 
stated that it costs only half as much as the horse 
coupe and besides can stand a daily service of  30 to 
40 miles, which the former cannot accomplish. The 
former objections to accumulators, their fragility, 
small capacity, and heavy weight, can no longer be 
urged, seeirlg that there are now in Europe nearly 
a dozen types of battery which are solid and light. If 
the actual facts can be brought before the large cab 
companies there is no doubt that they would seriously 
consider the question of replacing horses by electric 
cabs. The experiment was tried a few years ago, but 
with a type of electric coupe establisheC. on the old 
lines , and it did not succeed. But there is no reason 
why it should not do so at present, in view of the 
recent progress which has been made. America is 
taking the lead in the matter of electric automobiles, 
but this is to be attributed to the widespread use of 
this type of machine rather than to any superiority 
of. manufacture. and it i s ·  hoped to secure a like suc
cess in France, if the question is properly promoted. 
There are ' a number of first-class cars now manufaCtur-

' ed in or near Paris, such as the Krieger, ;" Vedrine; 
Jeantaud , Gallia, Electromotion, Milde, and others. 
A concourse of electric cars therefore seems to be in 
order, an d  it will bring out an interesting series of 
official data as to the modern electromobile, especially 
as regards electric cabs. 
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THE QUEEREST OF CREATURES.--I. 
BY J. CARTER BEARD. 

The merely casual visitor to the New York Zoologi
cal 'Park hardly finds much entertainment in watching 
the lemurs as they lie sound asleep all day long dis
tributed about the ample inclosure allotted to them. 
But as daylight fades, as the last visitor leaves the 
building devoted to the Primates, and all the baboons, 
and the red-faced Japanese monkey, and the green 
monkeys, and the prehensile-tailed American apes 
lie fast asleep, the fun in the lemur cage begins. 
Such kangaroo-like hopping about and leaping from 
p erch to perch, such op.d gestures, eccentric gaits, and 
queer attitudes, and such wide and lofty tumbling sure
ly are.  never seen elsewhere. Though there are only 
the nocturnal new world monkeys to watch and ap
plaud, if not to emulate, their feats, the lemurs carry 
on a regular circus until the dawn of another day 
sends them back to their slumbers again. 

The sole exception to this state of affairs is perhaps 
that of the common ring-tailed or cat l emur ( Lemur 

catta)  which at any time 
of day is quite ready to be 
fed or noticed, and which 
goes to bed with monkey
dom in general. The ring
tailed lemur is an excep
tion to the rest of his tribe, 
not only in keeping awake 
during the day, but in be
longing to a species that 
lives upon the surface of 
the ground, among rocks, 
instead of passing an en
tire lifetime in the tree
tops. 

The great tropical wood
lands, wide as the torrid 
zone, shelter strange crea
tures, which, in additioll to 
their extraordinary ap
pearance and habits, ex
hibit puzzling structural 
similitudes to others be
longing to different orders 
and even to a different 
class. In SOl"!le cases, 
these similar creatures 
live upon opposite sides of 
the globe. The name 
Phosimii applied to the 
lemurs and to lemur-like 
mammals, as well as the 
German name Halbaffen 
( half apes ) indicates the 
position of the Lemuridre 
at the foot of the Primates, 
and also the fact that they 
are half apes only, the 
other half being peculiar 
to the species and differ
ent from all other mam
mals, or showing apparent 
affinities to alien groups 
of animals, sometimes 
much lower than them
·selves. There are, for in· 
stance, among the lemurs, 
species in which the differ
ent parts of the hands and 
the feet are so divided as 
to form two lobes, re
sembling in shape and in 
function those of the 
chameleon. The lemurs 
thus distinguished creep 
very slowly toward their 
prey, taking a secure hold 
of a supporting limb o.r 
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latory system occurs in the legs and the arms of the 
animals under consideration and nowhere else except, 
strange to say', quite on the other side of the world, 
in the sloths of South America. To animals possess
ing it, this rete gives great muscular power in execut
ing very deliberate, gradual, almost imperceptible mo
tion continued for a long time. 

Like the bats among the mammals, and the blue 
crowned parakeet among the birds, the lemurid pos
s essing a rete mirabile, or plexus, as it is sometimes 
called, reposes and sleeps hanging from a bough, head 
downward. An automatic arrangement of the flexor 
muscles above the knee, analogous to that which 
adapts the claws of birds to retain their grasp upon 
a limb, or the bats to hang suspended from a bough, 
enables these animals to do this. The rete m,irabile 

assists in making this, their favorite position, the one 
in which they can secure the most perfect repose. 

The lemurids thus constituted are called the slow 
lemurs, and well deserve the name. It is possible 
that they are the slowest of  mammals. The fact may be 

THE SLOW LORIS (NycticibU8 tardigradu8.) 
Tbis is said to be the slowest-moving animal in eri,tence. 

RING-TAILED LEMUR (Lemur catta). 

I I  

If its rations did not largely consist of vegetation, 
leaves, tender shoots, and fruits, it might be some
what difficult to understand how, with the method de
scribed, which is without doubt its habitual manner 
of capturing its supply of animal food, it could possi
bly escape starvation. Fortunately for Tardigradus, 
caterpillars, larvre of various kinds, quiescent moths, 
as well as birds' eggs and young birds, exist in suffi
cient numbers in the trees where he takes up his 
quarters, to enable him to vary his vegetable diet. 

The adaptive parallelism between these animals and 
the sloths is by no means limited to the arrangement ' 
of the blood v essels in the limbs and the consequent 
slowness of their movements. Their postures, when 
asleep, their exclusively arboreal life, their excessive 
awkwardness, and almost entire helplessness upon 
the ground, and the abortion of the tail and of certain 
of the digits upon the hands and the feet, as well as 
the exceptional form of the placenta, which is shared 
by no other kinds of mammals, are all links uniting 
the families of the Bradypodidre and the Lemuroidre. 

The nocturnal habits of l e
murs are shared, of course, 
not only by the sloths, but 
by a great number of other 
animals ; but the peculiarity 
of adaptation to nocturnal 
vision in the eye of a le
mur more particularly re
sembles that in the cat 
and the owl. As is th6 case 
with the owls and the cats, 
the membrane around the 
pupil of the eyes enlarges 
or contracts automatically, 
making the "black spot," 
the pupil of the eye, larg2r 
o r  smaller in proportion to 
the light to be admitted. 
The pupil may be  called 
the window of the eye, 
and the iris, the membrane 
around it, the curtains that 
shade the eye. 

In sunlight these  cur-
tains are illmost wholly 
closed, shutting out the 
superfluous and injurious 
glare ; but in the evening 
they are drawn aside to 
admit all the light possi·· 
ble, thus contracting the 
part of the pupil visible 
until it appears a mere slit, 
or enlarging it until it oc
cupies the whole or nearly 
the whole of the eye-space. 
But besides this, . there is 
what is called the tape
tum, an area in the col
ored coat of the eye which 
acts as a concave reflector, 

. collecting and making the 
most of the faintest glim
mer of light, so that at 
times the eyes of animals 
possessing it glow in th e 
dark with what appears a 
phosphorescent luster. In 
addition to all this, there 
is in the slow lemur an 
arrangement of unequally 
developed fibers encircling 
the lids, which cause them 
to close obliquely outward 
and inward instead of 
shutting down from above 
in the usual way. This 
gives the slow lemur the 

branch with one hand, or 
with one foot, before 

Unllke most lemurs tbis variety hunts dnring I be daytime and live. among rocks and cave" Instead of upon treetops. very strange, uncanny ex
pression peculiar to the 

bringing forward another, just as does the cham eleon. 
The round, protruding eyes and the slow mechanical 
movements of the mammal remind one of the queer 
lizard mentioned, while the insect-feeding habits of 
hoth are identical, except, indeed, that the chameleon 
hunts by day and the lemur by night. Th e  latter even 
possesses a second auxiliary tongue, which can have 
no other purpose than to aid the creature in catching 
flies, just as the develepment of such a member assists 
the insect-catching lizard. 

A very curious formation, consisting of an arrange
ment of the blood vessels, called by recent physiolo
gists "the wonderful network" ( rete mirabile ) belongs 
to all species of slow l emurs. The l imbs of animals 
having this peculiarity, instead of beinp supplied with 
arteries and with veins with long branches, as .is the 
case with mammals generaIIy, are furnished with two 
series of blood vessels lying closely parallel to each 
other, one series being of hair-like tenuity and the 
other somewhat larger, joined to the first by short, tu- ' 
bular projections. Such an arrangement of the circu-

stated, in order to allow the reader ,to appreciate · prop
erly the extreme slowness of these animals, that one 
of them, not belonging to the slowest species of the 
group, when timed, took exactly thirty-two minutes 
and three seconds in moving across a space of four feet 
toward a roach that it was endeavoring to capture. 

The particular animal referred to was a slow-paced 
loris ( Nycticibus tardigradus ) belonging to an Asiatic 
genus that has quite a considerable range, extending 
as it does from Java, and Sum atra, and Borneo, and 
quite possibly some of the Philippine Islands, through 
parts of Hindostan. When its progress was timed, it 
advanced "within ten or twelve inches of its quarry, 
rested upon its hands, drew its hind feet gradually 
forward until almost under its breast, very slowly 
and cautiously raised itself upright into a standing 
position, balancing awkwardly with uplifted arms, and 
then threw itself bodily-not upon the insect, which 
was off and away like an arrow from a Tartar's bow, 
but upon the spot the roach had occupied half a sec
ond before." 

creature when seen by daylight. 
e ra be continued. ) 

• 1 . , ,, 
Preserve Your Papers ; They Are of Permanent 

V a l u e .  
By taking a little trouble, when a paper first comes 

to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50.  It has . good strong covers, 
on which the name SCIENTIFIC AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
hound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound in permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and 
general information, and timely and original illustra
tions. Save your papers. 
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RECENTLY FATENTED INVENTIONS. 
Eleetrical. Devices. 

STATIC ELECTRIC MACHINE.-;r. G. H. 
BURBoA, Chihuahua, Mexico. In thls patent 
the invention has reference to means for gener
ating static electricity, and more particularly 
to the production of a simple, compact, ef
flcient, and reliable form of machine of the so
called "induction" type. The a ction of the ma
chine i s  c ontinuous and the machine is double
acting. 

PARTY-LINE TELEPHONE SYSTEl\f.-W. 

PARKER, Leicester, N. Y. Thi s  p arty-line tele
phone system i s  so arranged that a subscriber, 
by pressing a button, cuts the line in two and 
produces a comparatively short metallic circuit 
of low resistance. Each station i �  p rovided with 
a revoluble commutator actuated by the weight 
of the receiver so that the simple act of hang
ing up. the receiver c u t s  the resistance of the 
station out of the talking c ircuit, but leaves it 
in the calling circuit. 

01' Interest to Farmers. 

FLOOD-FENCE.-;r. ELLIOTT, Martinsville, 
Ill. In this instance the invention relates to 
an improvement in flood-fen ces or water-gates 
which are used for closing gap s in a line of 
fence where it  c rosses streams of water or 
on very low lands. I t  may also be used as 
a cattle-guard to prevent the cattle from stray
ing from a pasture where a stream of water 
passes through such pasture. 
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RaU""ays and Their Acce"sorles. 

BLOCK-S IGNAL SYSTEM.-T. SILVlllNE, 

Victoria, British Columbia, Canada. Among 
the several objects of this Invention are the 
following : flrst, to· enable trains upon the 
same track to warn each other with greater 
certainty ; second, to render the action of the 
semaphore-arms more efficient ; third, to. en
able the engineer of each train to know 
wheth e r  certain signals are made by his own 
or by another train, and, fourth, to make cer
tain imp rovements in the contact mechanism 
and connection. The invention embodies cer
tain improvements upon Mr. Silvene's former 
patent for an electric block-signal system, and 
has featnres that are very advantageons, as for 
examples, if a n  engineer fai l s  to heed a warn
ing presented, the brakes are automatically ap
plied. No false alarms can be given. S ignals 
a r e  ascertained at a glance. 

NOTE.--Copies of any of these patents will 
be furnis hed by Munn & Co. for ten cents each. 
Plea.se st ate the name of the patentee, title of 
the invention, and date of thts paper. 

Busintss an" Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
faoture these goods write us at once nnd we will 
send you the name and address of the party desir. 
ing the information. In every ea"e it is neces. 
sary to give the number 01' the inquiry. 

llI UNN &; CO. 

Manne Iron Works. UhlCrurO. Catalogue free. 

HINTS TO CORRl!JSPONDENTS. 
Names and Address must acco,mpany all letters or 

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

Bed, Invalid, Devore & yount . . . . . . . . . .  . . Beer box, Klenk & Fink • • • • . . . • . . • • • • • • • •  Beet topping apparatus, O. S. Martin . . . . . •  
Bicycle chair, chUd's, E. Petersen • • • . • . • •  
Bin, M. S. Burdick . . . . . . . . . . . . . . . . . . . . . .  . 

778,570 
778,680 
778,830 
778,328 
778,301 Blood, producing a nutritive substance from J. Hofmeier . . . .. . . . . . . . . . . . . . . . . . . . .  : 778,783 Boat compensating device, submarine, L. Y. 

Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,339 Boat compensating device, submarine, 11\ T. Cable . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  778, 350 Boat, life, R. D. & R. D. Mayo . . . . . . . . . . . .  778,421 BOiler, �'. S. Whitelaw . . . . . . . . . . . . . . . . . . 778,617 Boiler tube plug, T. H. Devanney . . . . . . . . . .  778,638 Boilers, apparatus for feeding anti-incrus-
tation fluid into. A. McWilliams • • . . . .  778,159 

Rottle, J. G. Marmion . . . . . . . . . . . . . . . . . . .. 778,687 
11 Bottle or the like closure, A. M. Macon-eferences to former articles or answers should give nell . . . . . . . . . . . . .  " . . .  ' "  . . . . . . . . . . . . .  778,593 clate of pape: and page or Dumber of question. Bottle shipping case, aowlin & Dondle . . . .  778,7:-:W Bottle stoppers, apparatus for applying, Inquiries not answered in reasonable time should be 

repeated ; - correspondents will bear in mind that 
some answers require not a little research, and, 
though _ we elldea,vor to reply to all ei the I' by 
letter or in , this department, each must take 
' his tnrn. ' 

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

SpeCial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Coale & GreE'llsfelder • • • • . . . . . . . . . . • . . •  778,5G6 
Bottling machine guard, automatic, R. D. 

Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,606 
Box covering machine, P. S. Smith . . . . . . .  778,805 
Box nailing machine, D. Snitjer . . . . . . . . . •  778,46:{ 
Box stay strip, J. S. Stokes . . . . . . . . . . . . . . .  778,809 
Boxes, trays, cartons, etc. , corner joint or 

stay for, L. A. Dunbar . . . . . . . . . . . . . . . .  778,533 
Brake operated signal or tail light, S. N. 

Wilcoxson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,729 
Brake rod automatic slack adjuster, S. 

Jones . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  778,585 
Brick kiln, J. C. Boss, . . . . . . . . . . . . . . . . . . . .  778,441 

Scientifio AmericE',n Supplements referred to may 
had at the office. Price 10 cents each. 

Brick machine, H. J; Flood . . . . . . . . . . . . . . . .  778,483 
be 
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Broom making machine, S. T. Cameron . . .  778,564 
Books referred to promptly supplied on receipt of Brush back drilling and plugging machine, 

price. C. Gruneberg . . . . . . . . . . . . . . . . . . . . . . . . . .  778,361 
Brush, fly, Dressler & Robinson . . . . . . . . . . . .  778, 532 

Minerals sent for examination should be distinctly Brush holder, W. D. Roop . . . . . . . . . . . . . . . .  778,272 
marked or labeled. Buggy seat, E. Cox . . . . . . . . . . . . . . . . . . . . . . .  778, 223 
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of a well-authenticated case of this kind Has ' Can opener, J. M. Keep . . . . . . . . . . . . . . . . . .  778 .673 
BEET-'1'OPPING MACHINE.-W. D. B U CH

TEL, Su. , and "'.... D. B UCHTEL, JR., Brady, 
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class adapted for topping beets while they are I s ilRrp, needle-like puints about J.8 inch long and 1-16 
in the ground. '1'he object is to provide a ll1ch apart. 
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g 

in�
bi

g�ld�� �I: . ���:� , . .. ���,���: m:�i� 
it , How could a circuit through tbe horse be Cane, parade, H. W. Wylie . . . . . . . . . . . . . .  778,346 
completed ? A. We cannot give a deci sive judg- ���

O
�%r S�i���\i�'rc�'g 

s
g;0��'fil�S: '0.' 'D��'iS ���:��� 

ment regarding the horse receiving a shock Car, ill. W. Summers . . . . . . . . . . . . . . . . . . . . . .  778,384 
machine for topping beets ' and to construct AUToS.-Duryea Power Co., Reading, Pa. by stepping upon a rai l  of a trolley line. It c

ar
'sr::�;e�

ta��� . .  ������ . �::�' . .  �:���' . .  �: . .  �: 778,�37 
the same in such manner that it may be pro- aJL?)�::'\:lf�n':;e�363.-For manufacturers of an 
pelled by horse or other power and operated 
with the greatest ease. 

may ' b e  said that many suppose the horse Car brake, railway, W. L. Barker . 778,396, 778, 438 
to be peculiarly sensitive to the electric cur- Cal' brake. slack adjuster, W. O. Mundy . . . 778,097 

01' General Interest. 

ORE-LEACHING APPARATUS. - W. S. 

JONES ... Greensburg, Pa. 'This invention i s  an 
imp rovement in the apparatus for use in 
leaching ores and for similar operations, and 
is especially app licable to the cyanid pro
cess of extracting gold o r  silver, a lthough the 
invention will be found useful in other leach
ing proce sses, and i s  particularly advantage
ous in agitating slimes, 1.  e. , the very flne 
part of are obtained in crushing. 

STOVEPI PE-CLEANER.-W. J. Y;::vMAN, 

Mankato, Kan. The aim of the inventor is 
to. furnish a means or device for cleaning stove
pipes and chimney-flues, so constructed that it 
i s adapted to be conveniently inserted in 
and removed from the pipe or flue. The chief 
feature i s  a scraper c onsisting of a metal 
blade, which is  so attached to a handle that 
it may b e  adjusted in the same plane there
with, or at right angles thereto, a s  required 
for inserting it  in the stovepipe and for ef
fective- work therein. 

BABy-;rUl\IPER.-;rANJil A. MOREHOUSE, 
Newark, N. ;r. The purpose of the improve
ment i s  to provide a spring-supported rest or 
seat so constructed and suspended that a 

saddle is formed beneath an opening in the 
frame, which saddle i s  connected with the 
frame at front and rear of the opening and 
is fitted with an upholstered seat shaped to 
a fford perfect freedom to the lower limbs when 
seated and to so sustain the frame from a n  
overhead support t h a t  a spring-controlled ac
tion will  be obtained in vertical direction while 
the frame i s  free to swing laterally. 

Hou sehold Utilities. 

C LOTI-IES-RACK.-N. M. COY NER, Frankfort, 
Ohio. Mr. Coyner's improvement is  in that 
class of racks having a series of hinged or 
pivoted arms adapted to be extended hori
zontally and radially or folded in vertical 
position parallel to each other when not re
quired for use. H e has combined a series of 
such hinged arms with a box adapted to con
tain them when not in use, the swinging cover 
or door of the box being adapted to support 
the arms horizontally in pOSition for use. 

Machines and Mechanical Devi ces. 

SnC'l'ION DEVICE IWR PULP-MACHINES. 

-J. L. You:ws, Chateaugay, N. Y. More es
petially this invention has reference to the 
class of suction devices or apparatus employed 
in the manufacture of paper and other pulp 
for the purpose of eliminating or withdrawing 
therefrom as much as p ossible the moisture 
contained therein ( p revious to the delivery of 
the pulp to the driers or presses therefor ) ,  
and is intended as an improvement upon the 
device set forth in former I,etters Patent 
granted to Mr. Youngs. 

MACH INE FOR MOISTE NING, LAYING, 

AND BINDING GUM:\iED PAPER.-BEATRICE 
S I M P S ON, New York, N. Y. The object i s  in 
this case to p rovide a h a n d-machine more es
pecially designed for binding the edges of 
lantern-slides, picture-frame s ,  and other pa sse
partout articles with a gummed strip of paper, 
l eather, or other flexible material,  the machine 
bemg arranged to pass the gummed flexible 
strip over a moistening device to moisten the 
gummed face of the strip, to pay out the latter, 
and to press a portion thereof directly onto 
the edge of the article to be bound by the flex
Ible strip. 

For logging eni(ines. J. S. Mundy, Newark. N. J. 
Inquiry 1\"00 6364 .-lfnT manufacturers of hot 

water ll Cuting apparatus, for buIlding 25 x 75 feet, four 
stories high. 

•• C. S." .Metal Polish. Indianapolis. Samples free. 
Inquiry No. fi36.:i.-For manufacturers of electric 

motors and 10 to 20 h. p. machines for grinding curn, 
etc. 

Peroorated Metals. Harrington & King Perforating 
Co., Chicago. 

Inquiry No . 6366.-For the best and latest 
proved diamond drilJs. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 
Cha/i:rin FaUs, O. 

im-

St., 

Inquiry ·No. 6367'.-For estimates of cost of by· 
draulic turbine whe,el complete with , bevel gear and 12 
feet of horizontal shaft, delivered at:. Liverpool. 

Adding, multiplying and dlvic;ling machine, all in one. 
Felt & Tarrant Mfg. Co., ·Chicago. 

Inquiry �o. 6368.-E'or a welding machine to 
weJd steel bars from 1·inch to 2�inch material to be tool 
steel as a rule. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box 13, Montpelier. Vt. 

Inqniry No. 6369.-For makers of the Poulsen 
telegraphone. 

Robert W. Hunt & Co. bureau of consultation, chern. 
ical and physical tests and inspectiOn. The Rookery, 
Chicago. 

Inquiry No . 63lfO.-For makers of centrifu!lal tin
r��a. equipments, or tinning outfit by centrifugal me� 

The celebrated " Hornsby.Akroyd " Patent Safety Oil 
Engine is bnilt by the D .. La Vergne Machine Company. 

Foot of East 138th Street, New York. 
Inquiry No. 637'1 ;-For a combination dynamo 

aud gasohne eugine for �n electric plant. 
I have every facility for manufacturing and market

ing hardware and housefufni8hing specialties. Wm. 
McDonald, 190 Main St., East Rochester, N. Y. 

InquiI'Y No. 637'-Z.-For makers of machines for distlbenng banana plant. 
The SCIENTU'IC AMEItICAN SCPPLEMENT is pub1ish

ing a practical senes of illustrated articles on eXPel i
mental electro-chemistry by N. Monroe Hopkins. 
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rent. Its iron shoes with nails reaching into g�� g��gN��: F �f�W';;ttl�t::'ll(�� . : : : : : : : : : : : :  m:�� 
the inner portion of the hoof are thought to Car frame and bolster, railway, J. J. Hen-

778,364 facilitate the entrance of the current into Car ���
s
��, ��ii\�r�;:, ' W·. · F."I{i��e"l: · j� : : : : : :  778,676 

its body. Again, there must have been a dif- Car grain d?or, J, H.  I(ennedy . . . . . . . . . . . .  778,250 
ference of potential between the rail  and the g�;.: �rl

t
,���� :f."�f�' B!ya�d .������ : : : : : : : :  ���:;�� adjacent ground sufficient to produce a cur- Car replacing deviep, P. G. Jones . . . . . . . . .  778,541 

rent through the horse when, he stepped ' upon g� :::i' C:;hi�l;, 1fu�
d
�. ·B�dd: : : : :  .. .  ii8,2i7: m:m 

the rail with one foot, and thus made a path Car, stock, W. J. Schumacher . . . . . . . . . . . . . 778,553 
of less resistance to ground for the current i �!;. ���t���tc: w\���¥ �
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. .  \�
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than was afforded by the earth in contact I Car window, H. �'. Vogel . . . . . . . . . . . . . . . . 778,517 
with the raIl .  If these several conditions Cars

�e��J�� ��l:S'tr.:�:' H�;t��y 
a
�
d 

C�
i
I������ 778,451 

were realized, a horse m ight receive a shock Carbons, utilizing ,vaste ends of, It. Peters 778,703 
between the rail  and the earth at its side. 2. g!;.�u

���,,:'i'y �t�a;'°'W�
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�o�cbk� ' : : : : : : : : : m:�� 

What would be the e ffect of varying the re- Carpet fastener, stair, O. Karcher . . . . . . . .  778, 586 
sistance in the secondary of a transformer, the Carpet stretcher, W. F. Baumhauer, Jr . . . .  778,349 
primary of . which is fe d by a constant cu rrent �:��:���' ���

l
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las
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778,485 
transformer. Please state effect on lamps on carr�����,

e
ja(:k: ':;I�td�l�tj�: 'Ii: . E�ieii�� ' : : : : : :  ++�:�1g 

circuit B and explain action in full.  A. We Carriage wind shield, G .  A. Pond . . . . . . . •  778,330 
have _.-�_9� ::;een t4� arrangement y on show in CarriPI'. See 'Vood carrier. 
your sketch, a variable resistance in a trans- g���f�iiiu!�g�

e
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former circuit, in mu ltiple with lamps. We Cement blocks or slabs, apparatus for the 
have not the mea, ns for testing the arrange- manufacture of, W. A. C. Waller . . . . . •  778,344 

Cement grinding mills, air separator for, 
ment, but it seems to us that the variable H. Hitzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,452 
resistance, if n on-inductive, would short-circuit 8�����iI�

ln
dIO���

a
;�:�0�: l��t�:r�

r
�t�:, ' 'dd�: 778,611 

the lamps, and as tbe resi stanc e was cut out, position for, C. Ellis . . . . . . . . . . . . . . . . . •  778,232 
the lamps would give less light, since they Centrifugal machine, T. B. l<'reas . . . . . . . . . .  778,355 Centrifugal machine, .1. C. Morrison . . . • . . •  77�,458 
would get less current. Chair or sofa and couch, combined, J. A. 

Walsburgcr . . . . . . . . . . . . . . . . . .  _ . . . . . . " 778,290 
Chimney cowl, P. A. Sbeley . . . . . . . . . . . . . .  778,554 
Chloroform and making same, chloral-

acehme, C. �...,. Schaergl:'s . "  . . . .. . . . . . . . . .  778,�77 
INDEX OF I NV E NT ION S g��\s:�aa"te

tr��d 
ca�;��a t���e:;;

c
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778,581 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 27. 1 904 

D. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,306 
Cigar lighter, electriC, W. P. Carstarphen, 

Jr. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  778,444 
Cigarette, J .  & L. Przedecki . . . . . . . . . . . . .  778,374 
Cigarette mouthpieces. apparatus for pre-

paring, J. & L. l'rzedecki . . . . . .. . . . . . .  778,373 
Clock, gl'aphophon€ alarm , J. A. ",Vozencraft 778, 43"1 
Clock \vinding machaldsm ,  \V. M. Fulton . .  778,237 
Clothps line pole or support, II. O. Brecken-

ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clutch, lr. A. Brow'nell . . . . . . . . . . . . . . . . . . .  . 
Coal crusher, G. W. Pf'rry . . . . . . . . . . . . . . . .  . 
Coat, A . Ir. Skaren . . . . . . . . . . . . . . . . . . . . .  . 
Coffee separating machhw, C. R. Groff . . . .  . 

A . N  0 B A C H B E  A R I N O T H A T  0 A TE Comb, K. Tojetti . . . . . . . . . . . . . . . . . . . . . . . .  . 

778,2 1 5  
778,821) 
778, 312 
778,804 
778,576 
778,467 

Comb starters, gage for cutting foundation, 
Sheet metal. any kind, cut, formed any shape. Die [See note at end of list about copIes of these patents.] 

making, wire tormifJg, embo�sing, lettering-, stamping, 

J. E. & J. L. Enyart . . . . . . . . . . . . . . .. .  778,23� 
Computing machine, H. H. Helmick, reissue 12 ,2!=16 
Conerete construction, F. Melber . . . . . . . . . .  778,422 
Concrete, reinforced, R'. B. Jarvis . . . . . . . . . 778,247 punching. Metal Stamping Co., Niagara ll'alls, N. Y. 

I n q u i r y  No. 6374.-For parties to manufacture a 
ba� about size of �-gal10!l water bag, strong enough to 
l't:lSent about 135 puunds llIterll .. J pressure. 

We manufacture gasoline motor and high .. grade rna 
chinery. castings best quaHty gray iron. Select pat'
terns, and let us quote prices. ]'rontier Iron Works 
Buffalo, N. Y. 

Accumulator and regulator, E. Guillaump . 778,450 Concreh" walls, molding form for, E. B. 
Acetyl-salicyl�pbenetidin, making, S . L. Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778.58S 

Summers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,556 Conduit, flexihle, A. J. Hoskins . • . . . . . . . .  778, 666 
Acid and making samf', ortho-dioxyanthra- Connecthlg rod, .T. �'. Duryea . . . . . . . . . . . . . .  778,821 

quinone-sulfo, 1\-1. .Tlj insky . . . . . . . . . . . .  778,670 Controller, J. P. Durkin . . . . . . . . . . . . . . . . . . . .  778. 643 
Acid nitraes, making, O. J. GrauL . ;  . . . . .  778 ,656 Conveyer, S. M. Wixcel . . . . . . . . . . . . . . . . . .  778. 561 
Acylated indoxyl and making same, n. COllVl'YPI'S, feeder for belt, L. J. Robb . . . . . .  778,461 

Vorlandel', et a1. . . . . . . . . . . . . . . . . . . . . .  778,725 Copier, manifold, J. F. E\ven . . . . . . . • . . . . . .  778,647 
Adding and subtr.acting machine, R. L. Copy pad moistE'ner, T. I. Fisher • . . . . . . . .  778,648 

Cleveland , . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  778, 447 Corn gatherer. E1. Hollis . . . . . . . . . . . . . . . . . .  778, 663 
InQuiry N o .  63"5.-For makers of medicinal tab.. Adverti

S
ing apparatus, prize awarding, J. Corn husking machine snapping roll, H. Kol-

let ruaCl!ines, alsu of small paper boxes. O. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,546 ling . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . .  778,588 
Manufacturers of patent articles, dies, metal stamp_ !�� ��I�:iYl��SS��
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G·. · 'Ep: 778, 608 

g�����n:,
in,

s:� &�r 
C
c��{';fl�ag� 

. . . . . . • • • • • . . .  778,774 

ing, screw mac1;line work. hardware specialties, machin.. precht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  778,482 Coupling, W. A. Hull . . . . . . . . . . . . . . . . . . . . .  , 778,491 
ery and tools. Quadriga Manufacturing Company, 18 Album, folding picture, ' A. O.  Sodergren . ' .  778,282 Crane, 'V. N. Eckle . . . . . . . . . . . . . . . . . . . . . .  778,534 

AHoy, C. ,H. BierbauID . . . . . . . . . . . . . . . . . . .  778,BHS Cream spparator, C. W. Parks . . . . . . . . . . . .  778,327 
South Canal Street. Chicallo. Amusement device, C .  B. McKay . . . . . . . . .  778,325 Cream separator, C. J. Kirch . . . . . . . . . . . .  778, 679 

Inqu iry No.  63"6.-�For maker� of wood Alcob'"\l ����:t t
t
�:g,' l�' K�f;ns
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, 
. .  �' . .  �: and ncetic RCid plants, nlso paint machinery and felt for Animal tra J W G t 778,77-7 Cuff holder, A. P. Gnlen . . . . . . . . . . . . . . . . .  . manufacture of ready roofing. Asphalt tre�ti;lg appar�t��o;; . ·  B': ·S.' 'T����i : :  778.558 Cultivator, O. M. Voilf's . . . . . . . . . . . . . . . . .  . 

778,751 
778,654 
778,724 

The Clyde Salv81'e Company. Umlted. 40 St. Enoch 1\l�omafii gate, VIii 
W. Radcliff . . . . . . . .  'il" 778,705 Cnlt��a\��n�
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778, 318 S�uare. Glasgow, des�r�s to g�t into communic�ti l lll I 

u 
(���

l
r�� ���l��·� . .  �� . .  �(:���I.l1.S.�: . . I:': . , , :  778, 627 Cultivator. corn, H. �'unkner . . . . . . . .  ' . . . . . .  778, 652 

WIth merchants reqUlrln/l shIpments of scrap Jrf 'n. Automobile, , etc . ,  spring. J . W. Nesmith . .  778,400 Cnrrpnt motor, ,..y. NiemeYE'r . . . . . . .  ' . . . . . . .  778,702 
chain cable, old horse shoes, anchors nnn general hard Automobile steering mechanism, F. H. Curtain pole, ",...- . II. Cutlpr . . . . . . . . . . . . . . . .  778, 568 
good�. new and old. References : The Union Bank of A Bog-aFt - >  • • • • • • • •• • ' • • • • • • • • • •  : • •  , ' • • • • • • •  778�626 g����� ����il
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Scotland, Lim�ted, Scotland. utO
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: 778,560 G. II. Tarleton . . . .  _ . . . . . . . . .  , . . . . . . . . .  778,000 

Inquiry No. 63"".-For manufacturers of vot ing Axes. machine for removing scales from, Df'horning deviee, "T. M. Ste,vart . . . . . . . . .  778,720 
machines. E}. P. Alexander . . . . . . . . .. . . . . . . . . . . . . .  778, 525 J)pntal tool , E. Forquignon . . . . . . . . . . . . . . . .  778. 650 

Axle, 'idtomobile vehicle, W. S. Morgan . .  77S,7!l1 Dpl'ailt:'r, S. W. Hu;ves . . . .  _ . . . . . . . . . . . . . . . 778,578 
Patents sold .  No Advance fee charg-ed inventors. S. Axle. �ar. H. J. Bayard ' . . . . . . . . . . . . . . . . . . .  778.299 Dialkyl earbinols, making, F .  Hofmann . . . .  778,243 

H. Human & Co , 1'71 ,"VRshington St., Chicago� 111.  Ene' fastener, B . vom E'lgen . . . . . . . . . . . . . .  778, 2aO Disppnsing and mpasnrillg apparatus, O. 
Bag frame handle attaehment or fastener, Ziems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 770 

Inquiry 1\� n. 63'S.-}'or makers of bicycle nttach- B. vom Eigen . . . . . . . . . . . . . . . . . . . . . .  77R,2al Dh:;nluy ean hoJder. "bi scuit, Ii]. L. Reed . • . .  778,800 
ments for· rail rolld�. Bale band tif'. IJ. B. Robinson . . . . . . . . . . . .  77R . 801 Display stand . • T. F. Riedy . . . . . . . . . . . • . . . .  778.:l35 

TnQu i ry No. ';3'f!t.-Fnr pnrties making in"ltnl- Baling' preR
S
, Clark & Beach . . . . . . . . . . . . . .  778,446 Domino, .T. C.  Hmvpll, Sr . . . . . . . . . . . . . . . .  778,245 

ments for dentists' use. such as nuts, threaded burs, Ball hatting and registering devicE'. base. Door automatic lifting devicE'. trap, H. Tes-
jack screws, etc. E. 1<'. Porter . . . . . . . . . . . . . . . .  778,266, 778,331 seyman . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  778,513 

Inquiry 1" 0. 6380.-For makers of kerosene oil Balls, I'Pllioving grpase or oil from hollow Door, flexible. Dodge & Miller . . . . . . . . . . . .  778.228 
en!!ines. metallic, A . .  Tohnston . . . . . . . . . . . . . . . .  778, 317 Door and window secnrer, G. F. l1�ay . . . . . . .  778.823 

I nquirv N fl .  6aSl .-For makers of a specialty �!�����'r�
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. ii: 'T�s��ym�� : ++�:��� covered by patents. "which ('an be worked up. for holding and locking in place aneroid, Dredge, W. A. Collins . . . . . . . . . . . . . . . . . . . . .  ,,(78,634 Inqui ry N o .  63"'�.-For makers of compressed air R. B. Heimbecker . . . . . . . . . . . . . . . . . .. . 778,488 Dumb walter sbaft. G. Geraerdts . . . . . . . .  778,745 maChinery for carpet cleanin�. Basket crate II T Lewis 778 544 Duplicating apparatus, I{laber & Stern-
InQuil'Y N o . 6383.-For metal frames or clasps Bath house, 'folding beach, ' Book"';': '&"Iilil: ' berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,415 

used in manufactunng' pocket, books, also for a Simple, Booker . . . . . . . • . . • • . . • • • . . • • . . • • . . . • . .  ·778,628 Dye and making same, beta-naphthol azo, mexpenslve apparatus for burning on leather wltu Battery. See Electric battery. . K. Elbel . . . • . . . . . . . . . . . . . . . . . . . . . . . .  ; 778,476 brass or other type. Beam frame, plastic, R. C. Kyle . . . . . . . . . .  778,41 6 Dye and making same. black dlsazo, K. . 
]nqulry No . 63!'l4 .-For part.ies t.o mRnufRcture Bearing, G. Engel . . . . . . . . . . . . . . . . . . . . . . . .  778,822 Schirmachcr . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,610 

5.OCHJ or 10.000 thin brass plates, stamped, raised letters, : Bearing, eentrifugal machine, G. EngeL • •  778.481 Dy£' and making same, blue sulfur, K. 
as ordered. Bed, folding, C. M. Hllmiltoll . . . . . . . . . . . 1'1'8,539 Elbel . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,478 



p 

Dye and making same. violet sulfur. A. 
.Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.78,713 

Dyeing. etc'i machine. 1. W. Fries . . .  ; . . . .  778.286 
Ear · and bal tor culinary vessels, 1. Stuber 778,340 Egg case. D. M. & R. W. Rundle . . . . . . . . . 778,711 
Egg case. folding. T. M. McIntosh . . . . . . . .  778,758 
Electric battery. A. Gabrielson . . . . . . . . . . 778, 658 
Electric brake. E. R. Gill • • • • . • • • • • • • • • • • • •  778,288 
Electric compensator, E. O .  schweitzer . . . . 778,714 
Ele.ctrlc current governor, W. 1. Richards . 778,883 
Electric light socket, Incandescent. L. H. 

Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778, 883 
Electric motor, 1. H. Bryson . . • • • • • • . • • • •  778,400 
Electric motors, automatic current regulator 

for, A. Churchward . . .  , . . .  : . . . . . . . . . . .  778,� 
Electric .wltch, quick break high tension, H. 

K, Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778, 575 
Electrical connector, K rantz & Muller • • . . . •  778, 681 
Electrical controlling apparatns, . G. H. Hill . 778,242 
Electrtcal macblne frame, F. A. Pocock . . .  778,'1'98 
Electrical outlet box, E. W. Muller • • • • • • • •  778 , 69l1 
Electrode, therapeutic, Day & Stein . • • • . • • •  778,8p� 
Electromagnetic waves, adjustable bolo- ' 

meter detector for, C. K. Salisbury • •  , 778,271j 
Elevator lock, R. J. Raulo • . • • • •  778,550, 778, /;51 
Elevator safety clutch, A. Whelan • • • • . • • •  778,616 
Engine. See Internal combu.tlon and all.' 

engine. 
Engine, G. C. Cannon . . . . . . . . . . . . . . . . . . . . . 778,632 
Engine Igniting device, Internal combustion. 

F. Reichenbach . . . . . . . . . . . . . . . . . . . . . . . 778.707 Engine mulBer, Internal combu$tlon, F. 
Lamplough . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,417 

Engine speed regulator, explosive, K.  Rein-
hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,875 

Engine starter, gas, J.  B. MorriSon . • . . . •  778, 261 
Engine superheater, traction, Huber & Ul-

, rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  778,815 
Exten.lon table, J.  F. Arnold . • . • . . . . . . • . • •  778,471 
Eyegla.s nose guard, W. D. Fennimore . . . .  778, 284 
Eyeglasses, spectacles, o r  the like, mounting . 

for frameless, J. E. Boyle • • . . . . . . . . . .  778 ,528 
Feed bag, T. E.  Burrough • • . . . . . . . . . . . .  778,442 
Feed water regulator, J. W. Lytton . . . . . .  778, 592 
Fence lock, wire, Brown & Kerr . . . . . . . . . . . .  778,773 
Fence post, cement, B. H. McMillan, et al . 778, 697 
Fertilizer distributer, J. Blue . . . . . . • • . . • •  778, 440 
Fertilizer distributer, M. H. Meyer . . . . . . . •  778, 690 
�'ilter plate, G. W. Gerlach • • • • • . . . . . . • . •  778,746 
Fire e.cape, B. B. Briggs • • • • • • . • . • • • . • • • •  778 , 800 
Fire e.cape, O. Ewers . . . . . . . . . . . . . . . . . . . . 778,748 
Fire extlngul.her, A. C. Battelle . . • • . • . • • •  778,489 
Fireproof .hutter, F. , P.  Schroder . . . . . . . . . 778,279 
Fish bar clamp, W. S. Wootton . . . . . . . . . .  778, 780 
Fish line 1Ioa t ,  W. H. J aco by • . . • . . . . . • . •  778,669 
Fish plate clamps, Implement for adjusting, 

. W. S. Wootton . . . . . . . . . . . . . . . . . . . . . . .  778,781 
Fishing reel, H. T. Howard • • • • • • . . • • . • . •  778, 244 
Fishing reel, A. F. & W. Mels.elbach, Jr . •  778 ,868 
Fishing tackle, T. Rud . . . . . . . . . . . . . . . . . . . .  778,552 
Fla.h pan, automatic, G. P. Wrigley . • . . . .  778,296 
Floor and bedstead, combined, 1. Pej char. 778, 797 
Flower pot clip, J. A. Kramer . • • • • • • • • • . •  778, 786 
Fruit grader, R. Strain, reissue . . . . . . . . . . .  12,297 
Fuel and making same, artl1lclal, G. W. Her-

beln . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . .  778,781 
Funnel, automatic, R. L. McEwen . . . • . • • • . •  778, 695 
Fuse switch box, electriC, L. W. Downe • . •  '178, 581 
Garment press, W. T.  O ' B rien . . . . . . . . . . . .  ' 778,762 
Garment .upporter and holder, C. C. Spengler 778,;380 
Gas burner, J. B. Salo . . . . . . . . . . . . . . . . . . . . .  778,712 
Gas burner, M.  J. O ' Rlelly . . • . . . . . • • • • • • . •  778,794 
Gas burner attachment, W. Kohn . . . . . . . . 778,252 
Ga. burner, oil, 1. L. Hague • . • • • • . • . . . • • •  778,577 
Gas burners, mantle for incandescent, M. 

Otrenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 504 
Gas generating apparatu., acetylene, J. J. 

Hendler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,580 
Gas generator, water, A. G. Glasgow • • . • . •  778,778 
Gas pressure device, C. Holmok . . . . • . . • . •  778,784 
Gas producer, S.  T. Wellman et al . . . • . • •  778 ,614 
Gas producer poker, W. · B .  Hugheij . • . . . . . .  778, 827 
Gas through purifiers, etc . ,  valve for control-

ling the 1Iow of, T. Redman . . . . . . . . . .  778, 882 
Gate, Miesse & Landis . . . . . . . . . . . . . . . . . . . .  778,824 
Gear for reciprocating · prime movers, eqp.al-

Izlng, M. Neumayer . . . . . . . . . . . . . . . . . . . .  778,700 . 
Gearing, change speed, W. F. Rice . . . . . . . •  778, 548 
Glass grinding machine, Goehring & Troche 778,486 
Glass molding apparatus, G.  A. Mllr.h • . . •  778,787 

Governor, centrifugal, O.  Junggren . . 778,248, 778, 249 
Grate, ' A. E. Johnson . . . . . . . . . . . .. . . . . . . . . .  778, 749 
Guns, single trigger mechanl.m for double • 

barrel, :r. C. Broyles • . . . . • • • • • • • . • • • . •  778, 629 Hackling machine, C repy & �'remaux . . . . .  778,351 
Halter, H. Spohn . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 511 
Handle bar, .pring, J. H. Dunsford . • . . . . . •  778 , 578 
Harvester counting mechanism, grahi, 1. 

Nlcht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 426 
Hat, C. T. Fergusson . . . . . . . . . . . . . . . . . . . .  778 .586 
Hat fastener, H. W. C.  von Castens . . • •  778,474 
Hay r1cks� etc. , apparatus for fastening or 

tylnjl, J. W. Harrington • • • • • • • • • • • • • •  778,24() 
Heater; "N . W. Dlmpsey . • . . • • • • • • • • • • • •  778, 689 
Hinge, separable, G. H. Schiek • • • • . • • . . .  778, 509 
HOISM:�fme�nd 

• •  

c��.�"!.:n
.� • ��.����t

.�s: • •  �: • .  �: 778, 582 
HOisting apparatus ,  L. Moss • • • • • . • • . • . •  778, 502 
Hook and eye, B .  Freedlander . . . . . . . . . . . .  778, 574 
Hor.e blanket, E. ' • Weldy • • • • • • • • • • . • . .  778,815 
Hose coupling, 1. Szepe . . . .. . . . . . . . . . . . . .  778,557 
Hydrocarbon burner, C. F. Capell . • . . • . . .  778, 448 
Hydrocarbon burner, ·L. K.  Leahy, reissue . 12, 298 
Hydroxyalkylanllln, making, Behallhel & 

Schumann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,772 
Incubator heatlllg apparatus, Caviness & 

Yarrington . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 304 
Indigo, making, R. Knletsch, et al . . . . . . . .  778,752 
InsectiCide, J. H. White . . . . . . . . . . . . . . . .  778 ,891 
Instrument or other case, G. Rehmann . . . .  778,268 
Insulating and suspending device, J. Sachs 778, 507 
In.ulatlng material and producing same, 

F. H. Bruening . .  . .  . . . .  . . .  . .  . .  . .  . . . .  778, 529 
Insulators to cross arms, device for attach-

Ing, F. M. Locke . . . . . . . . . . . . . . . . . . .  778, 420 
Internal combustion and ail" engine, com

bined, H. F. Wallmann . . • • • • • . . . . . . •  778, 289 
Ironing board and .tep ladder, combined, 

J. McKellan . . . . . . . . . . . . . . . . . . . . . . . . .  778, 508 
Irrigating apparatus, J. H. Martin • • . . . • • •  778,328 
JIlck. See Carriage jack. 
Jar wrench, J. L. Zeslger . . . . . . . • . . . • . . . .  778,562 
Knitting machine stop motion, F. S.  Forry 778,588 
Lacing hook setting machine, I .  F. Peck 778,796 
IJRmp and shade holder, electric, .�. H. 

La���r:l::trlc . ��;,: . A'. ' w. · 'Ii:�i\d�i;'k� : : :  : : :  ii�::g� 
I,amp. flash, I .  G. McColl . . . . . . . . . . . . . .  778,792 
Lamp holder, A. C.  8. Rue • . • . . • . . . • • • . •  778, 274 
Lamp or generator, acetylene, E. Morea u .  778,596 
Lamp post, street, W. W. Sturgis . . • . . . . •  778, 288 
Lamp socket, Incandescent, Sibley & Lutz, 

778, 280, 778,281 
J,amp socket, shade holding, H. T. Paiste . 778,795 
Lamps and energizing and lighting same, 

means for .upportlng electric, W. H. 
Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778 , 61 8  

Lantern , W. H. Fou�kes . . . . . . . . . . . . . . . . 778, 651 
Last, shoe, W. C. Porter . . . . . . . . . . . . . . •  778,505 
Level, line eightlng, T. Sandbrook . • • . • . . • . •  778, 508 
Level, plumb, W. C.  Miller . • . • . . . • . . . • • •  778,756 
JAnoleum, making, L. W. Seeser . • . . . . . . . •  778,715 
Linoleum, manufacture of, F. O .  Gripp . .  778, 658 
Li notype machine, J. R. Rogers . . . . . . . . . . .  778,609 
Liquid separator, centrifugal, Dierks & 

Mollmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778.406 
Loading device, E.  B.  Nelson • • • • . . . . • • .  778 . 699 
Lock, W. R. Tabb . . . . . . . . . . . . . . . . . . . . . . . .  778,284 
JAlck, F. Ubri . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,469 
I,ocomotlve, G. Thoret . • . •  .- . . . . . . . . . . . . . . .  778,722 
Looomotive tire gage, Guinn & Ande • . • . •  778, 41 1 
Log turning mechanism, W. M. Wilkin : . .  778, 522 
Loom for weaving pile fabric. W. G. Hart- . 

ley . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  '. 778, 863 
Loom friction let otr mechanism, Hudson 

& Duncan . . . .  .- . . . . . . . . . . . . . . . . . . . . . . .  778, 668 
Loom lug .trap holder, M. L. Stone . • . . . •  778,465 
Loom shuttle checking means, J. C. Ed-

wards . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  778 , 646 
Loom stopping device, T .  Howard . ;  . . . • . . .  778, 453 
Loom take up mechanlsIil, W .  S. South- . 

wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,612 
Lubricator. 1. A. Place . . . . . . . • . . . • . . • . . •  778,265 
Magnesium, production of metallic, I .  L. 

Roberts . . . . . . . . . . . . . . . . . . . . . " . . .  . . . . .  778, 270 
Mall bag catching device, A. Johnson . . . •  778. 671 
Manacle, A .  L. N el.on . . . . . . . . . . .  

'
. .  • . . . . 778, 761 

Manifolding device, B. J. Rosewater • . . •  778, 278 
Manure loader, A. S. Milne . . . . . . . . . . . . . . . 778, 259 Massage apparatus, electromechanical vi-

bratory, C .  Adams-Randall . . . . .  '� • . . •  778,621 
Massage, e-lectromechanical apparatus for _ vibrator,. C. A4ams-Ralldall . . . . .. . . . 718.711 
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VEEDER MFG. CO. 
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Lathes 

WOLVE R I N E  
SELF STARTING AND 

REVERSING 

Gasoline Marine Engines 
3 to 18 hor.e Dower. Launobes 

18 to 75 ft. Write for catalollUe. 
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Mattress gurd for beds, S. Reed • . . • . . • •  778,607 

���g��I��rv:�����,d t ��IO�a;;d�t��;'; : :  m:�� 
Metallic mixtures for printers' types, bear-, Ings, etc. , preparing, C. A. Meadows . 778,789 
Metallic oxids with metallic aluminium, re-

dUCing, F.  C .  Weber . . . . . . . . . . . . . . . . . .  778,845 
Metals from cyanid solutions and regenerat-

ing the solutions, precipitating, L. E. 
Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,547 

Milk treating apparatus, T. L. F .  Stack . .  778,717 
Milker, cow, li\ M. Devore . . . . . • • • . . . . . . .  778,227 
Millstone dress, L. B. Woolever . . . . . . . . . .  778, 619 
Mineral o r  aerated waters, apparatus for 

the manufacture of, J. T. R. de Morley 778,260 
, Miter box, M. Nicholls . • . • • . • . . . . . . • . . . . • •  778,701 
. Miter j Oints, cutting material for forming, 

R. Dunne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 642 
Molding machine, E. Pipher . . . . . . . . . . . . . •  778,829 
Molding sizing and varni.hlng machine, 

A. Sowinski . . . . . . . . . . . . . . . . . . . . . . . .  . 

Monochloro alpha-naphthol and making same, 
K. Elbel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Motor. See Current motor. 
. 

778, 555 

778, 477 

Motor control system, G. H.  Hill . . . . . . . . .  778, 825 
Motors, hea t radfatlng device for Internal 

combustion, H. J. Muntz . . . . . • . . . • . . .  778, 425 
Motors, system of equilibrium for, A. C .  

Krebs . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  778, 542 
Mu.lc roll, perforated, H.  P. Ball . •  ; . . . .  778,486 
Musical Instrument, F.  Martlenssen . . . . . •  778, 545 
Musical In.trument, mechanical, H. P. 

Ball . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . . .  778,487 
:Musical instrument player, mechanical, L. 

U .  Jobes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,865 
Nut lock, G. W. Fewget . . . • • • . . . . • • . . . . . •  778,537 
Nut lock, A. H. Wegener . . . . . . . . . . . . . . . .  778,726 
Obstetrical deVice, M.  A. Easterly . . . . . . .  778,644 
Oiling apparatus, felly, D. D. Frisbee . . . . •  778,824 
Oyster tongs pivot bolt, G.  M. Klimon . • •  778,418 
Package fastener, E. H. Jaquith . . .. . . . . . .  778,316 
Packaging machine, automatic, A. & J. H. 

McLeod . . .  . . . . .  . . . .  . . . .  . . • . . . .. . . . . . .  778, 759 
Packing" piston rod, J. M. Rhodes . . . . . .  778,708 
Plicking, rod, D. H. Stewart • • • . . • . . . • . .  778,480 
Packing, rod, C. L. Cook . . . • . • . . • • . • . . . • .  778, 685 
PadlOCk, permutation, E. Litts . • . • . . . . . .  778, 883 
Pail, non-spillable milk, 1. H. King . • . . . .  778,678 
Painting machine, D. Robertson • • • . . • . . . .  778, 709 
Paper cutter and printer, roll, F.  G. Wil-

lard . .  . . . . . . . . . . . . . . . . . . .  . . .  . . .  . .  . .  . . .  778 , 488 
Paper folding machine, A. E. Sexton • • • • . .  778, 462 
Paper, etc. , '  folding machine, E. H. Cottrell 778,637 
Paper for detachable or other leaves of 

books, . making, Robson & Blackmer . . .  778, 377 
Paper machine, carbon, W. P.  & C. J. 

Pembroke . . . . . . . . . . .  " . . . . . . . . . . . . . . .  778,871 
""aste jar, J. ' Gleich : . . . . . . . . . . . . . . . . . . . . . .  778,857 
Pattern, paper, A. Specht • • • • . . . . . . . . . . .  778,464 
Pay · roll, C.  T. Cbichester • • . . . . . . • . • . . •  778, 6-38 
Peg box, P. Matusak . . . . . . . . . . . . . .. . . . . . . .  778,457 
Pen, fountain, J. Weeks . . . . . . . . . . . . . . . . . .  778,291 
Pen, fountain, C .  A. Faber . . • • . . . . . . . . . • .  778, 407 
Phonograph, E. M. Robinson . . • . . • . . . • . . . .  778, 271 
Phonographs, coin controlled circuit makIng 

and breaking apparatus for, A .  W. 
Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  778, 805 

PhotographiC 111m cartridge, W. B. ·ClIne . .  778,403 
Photograp�ic. mou�t and making same, F. 

W. G. Chelius . . . . . . . . . . . . . . . . . . . . . . 778,740 
Picture exhibitor, C.  W'. Anderson . . . . . . . .  778,347 
Picture mats, device for marking, F. B. 

Wheat . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  778, 521 
Pie making machine, D. S .  Williams . • . . . . •  778,295 
Piling, metal sheet, G. E. Nye • • . • . • . • • •  778, 601 
Piling, .heet, R. Dobry . . . . . . .. . . . . . . . . . . .  778,854 
Pill or tablet machine, F. P. Kirzinger . .  778 ,750 
Pin, S. Dancyger . . . . . . . . . . . . . . . . . . . . . . . .  778,358 
Pin, J. M. Staley . . . . . . . . . . . . . . . . . . . . . .  778,512 
Pins, machine for separathig, feeding, and 

driving headless pOinted, W. F. Fraser 778,484 
Pipe reamer · and thread cutter, combined, 

Link & Brenholts . . . . . . . .  . . . .  . . . . . .  778,753 
Pipe wrenoh, F.  Scbeffer, Jr. . .. . . . . . . . . . .  778,278 
Plant protector, C.  Marsh . . . . . . . . . • . • . .  778,688 
Planter, seed, F. E. Comstock . • . • . . . . . . .  778 ,475 
Plate clamp, J.  C. F . Balze . . . . . : . . . . . . . 778, 214 
P ate clamp, W. J. Main • . . . . .  778,255, 778, 829 
P ow, hand, T. L. Willcox • . . . . . . . . . . . . .  778 ,294 
Plug, E. M. Han . . . . . . . . . . . . . . . . . . . . . . . .  778, 662 
Poke, animal, T. H. Tregellas . . . . . . . . . . .  778,842 
Potato cutter, I. J. CI.sna . . . . . .  c . . • • • • •  778,580 
Power a t  varying speeds, apparatus for 

pow;�a������ftin� 'd!ic,�11� ' 'D�;'t��b : : : :  m:�� 
Precious metals from solutions, recovering, 

I. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 848 
Printer's .  plate holding clamp, T. Wensel . .  778,292 

The time to pUt out a 1Ire fII at the start _ fewmlnnte.· delay and It Is b�ond con-

t::lI�:'� :ri�
a
�!rb���·I�;l�FY�e:y. l0SS 01 

Prevent thl. with 
B arurer's Fire Extipln1ishe1' It will put out any kind of a fire at the sb.rt. 

BADGER FIRE EXTINGUISHER Co. 
80 Port;land St., Boston. MB8II, 

. . 
THE 8ERKEFELD FILTEIl 

ELECTRO MOTOR. SIMPLE, HOW TO 
ml\ke.-By G. M. Hopkins. Description of a .mall elec
tric motof devi.ed and constructed wltb a view to ... Ista ing amateurs to ruake a mot,or wblcb might be driven 
:�i��

d
';���a� 

a
s�'Ni�'��t

d
��!r�� f:g�:e�����tf�6� 

lathe or any 1118.chtue requiring not over one man po wer. With ll 11gures. Contaiued in SCIENTUIO AMERICAN SUPPLEMENT, No. Ij4- 1 '. Price 10 cents. To be 
bali at this olBce and from ail newsdAalers. 

A M O N E Y  M A K E R · _ Hollow Concrete BullqlIlll B1ocko 
. 

Best, Faste.t, Simplest, Cheape.t 
, Machine. . ' .  PETT YJ O H N  BROS. 

1815 N. 1st' Stre"t. Terre Haute, Ind. 

NO W READY 

BounCl Volume 
OF THE 

SCIENTIFIC AMERICAN. 
BUILDIN G MONTHLY 

VOLVME No. 38 

July to December. 1�04 

A Monthly Magazine of Domestl� Archi
tecture Sumptuou�ly Illustrated 

308 11I'Ustre.tions 6 Covers in Tint 
136 Pages 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .1 1 1 1 1 1 1 1 1 1 1  

PRICE OF SEMI-ANNUAL VOLUME 
$2.00. POSTAGE PAID 

1111111111111111111,,,111111111, 

S PECIAL FEATVRES Printing and totalizing lines of numerals, 
machine for, W. W. Childs • • • • • • . . . . .  

Printing attachment, paper roll, G. D. 
778 ,741 .. Kildysart," the Country Seat of Daniel O'Day, 

Horton ' ; . ;  . . ; . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Printing attachment, roll paper, F. L. 
Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Printing color display, J. H. Swain . . . . .  . 

Printing machine, stencil, A. B. Dick . . .  . 

Printing plate holder, E. R. Storm . . . . .  . 

778, 665 Esq. , Deal Beach, N. J. 

778,813 
778,841 
778,449 
778,466 

The House of Henry W. Poor, Esq. , Tuxedo, N. Y. 

The Country House of Stanford Wbite, Esq., St. 
James. 1,. I., N. Y. 

Printing plates or surfaces, producing, J. 
R. Hill . . . . • . . . . . . . . . • • . • • • . . . . . . . . . .  778,318 " Dreamwold, "  the Estate of Thomas W. Lawson , 

Printing press,- W. H. Smiley • • . • . . • • • . . • . •  778, 888 Esq . •  Egypt , Mass. 
Prin��fg?tre�� . ����.

t��� • .  �.
e:�.��i��: . ?: . .  �: 

Propeller, boat, G.  F. Atwood • • • • • • . . . .  

Propeller, boat, J.  Salom . • . • • • • • .  ; . • . . . •  

Pulp screen, O.  H. Moore . . . . • . . . . • . • . . .  

Pump, centrifugal dredging, C. Lager . . .  . 

Pump, dispenSing" W·. J.  McCahill . . . . .  . .  

Pumping power, D. E. Norris . . . . • . . . . . . •  

Puzzle or advertiSing medium, F. J. Stone . •  

Rack. See Towel rack. 

778, 769 
71'8,485 
778,763 
778, 692 
778. 590 
778,757 
778,428 
778,882 

Radiator for autocars, A. Loyal . . . . . . . . . .  778 , 320 
Rail joint, D. C. Bassett . . . . . . . . . . . . . . .  778 , 625 
Rail j oint; J. G. Greter . . . . . . . . . . . . . . . . . . 7:7R057 
Rail j Oint, D. P. Springer . • . . . . . . . • . . . •  778,716 
Railway block signal ' system, R. E. Land 778,418 
Railway cross tie making machine, W. E. 

Martin . . . . . . . . . . . .  . . .  . . . . • . . . . . . . . . . .  778,258 
Railway cro.sing, street, H. M. Gleason . .  778,655 
Railway, electric, J. de la Mar . . . . . . . . . .  778,256 
Railway satety device, G . .  G. Wacker . . . . . 778,559 
Railway ' Signal, Fuller & Banghart . . . . . .  778,856 
Railway switch , A. J . . Neafie • • • • • • • • . • • • • .  778,262 
Railway swltcb, F. Bayle.s . . . . . . . . . . . .  778,397 

The House of Herman B .  Duryea, Esq., Old West
bury, 1,. I ,  N. Y. 

The House of Mrs. Richard Gambrill, Newport, R. I. 

are l}O experiment,_ as they 
are in successful ·operation 
In all parts of the world. . e 'Rallway switch, automatic, R. I .  Hlll . . . .  778,782 

The Building Monthly aims to help its 
readers to better building. The illustrations re
produce homes and other structnres of the highest 
grade and of varying costs. It seeks to il1terest the 
architect, the house owner, tl1e real estate promoter, 
the home maker, and the buHder. It stands for the 
good and the trne and the bellutifnl in the art. Its 
series on " Notable American Houses· " deScribes 
and illustrates with great wealth of · illustrations 
the more important of the best large houses re
cently built in the United States and brings its 
readers in immediate touch with the most im
portant work of the leading architects of  the day. 
It� descriptions of houses are brief but compact 
with information. Its departments constitute a 
' � review of reviews " summ�ry of current commen t, 
sill!"gestion and help in all I1lIItters relating to the 
construction of the home. its decoration. equipment, 
and use. 

Lannches In stock. 
Send jOl' Oa/4logue. 

PAI,MER BRtS., 
Cos C o  • Conn. 

New Y ork OlBce. W. 26th �t. 

Ral-lway switch lock, D. Boyle . . . . . . . . . . . .  778, 738 
�aHway switch mover, street, S.  C. Smith 778, 806 
Railway switch stand operating a point 

lock and distant signal, E. M. Robln-
'son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778, 336 

: ltailway track fastening, S. Aubry . . . . . .  778 , 218 
_________________ --,- , ', ltazor blades, temporary holder for .afety, 

Tbe Right Kind of a Motor -Raz�; �afe,&�rrir� ii�;d�; ' : : : : : : : : : : : : : : : :  778,888 
778,540 
778,6�1 
778, 526 on land or water. Salisbnry Double 

CylInder Motor 4)4 X 6. Water Jacket 
cyl1nders and Head, Aluminum Cr 
Cl\.e�,Jl::dOM!�gi �U�� S�":t I ��I,i�.' , Motor. are Reliable. PrIces mo'!.. 

erate. 
Sena tO'l' OataloflUt. 

BUFFALO ENGINE CO.. Mirs. 
2 72-274 Michigan St.. Buffalo, N. Y. 

Receptacle, collapsible, Dudley & Bebou t .  
lteclining chair, C .  H. Bennett . . . . . . . . .  . 

Refractory .material, m-anipulation of, E. 
Thomson . .  . . . . . . . . . . .  . . .  . .  • . . . .  . . .  . . .  778,286 

Register shutter mechanism, A. H. Wood-
ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 524 

Rever.lng mechanism,. Werner .& Flory . . . •  778 , 61 5  
Revolver, selt-cocking, O. F. Mossberg, 

, 778, 500, 778,501 
Ring making machine, O .  S.  Beyer • • • • • • • •  778,472 
Rope fastener, J.  Leightham . . • • . • • • • • • • • •  778,253 
Rotary engine, , V  . . Filteau . . . . . . . • • • • • • • • • •  778,408 
Rotary engine, E. Buchholtz . . . . . • • • . . . .  778, 630 
Rubbing or ' pollshlng machine, 1. H. Witt 778, 470 
Rug or carpet paste fastening, Conner & 

Grimier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,742 
Rug pin, F. D. Van Buren . . . . . . . . • . . • . •  778,287 
Rule, square, and miter, J. Guth . . . . .  ; . . . .  778, 659 
Sash fastener, J. D. Sanford . • . . . . . . • . . . .  778,276 
Sash lock, W. L. Hall . . . . . . . . . . . . . . . . . .  778,812 
Sash .upport and lock, wlndQw, J. L. Sum-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 385 
Sash, window, Patten . & Lippy . . . . . . . . . . .  778,870 
Sashes or similar purposes, .pull�y housing 

E. S. RiTCHIE & SUN�, Broo kUne, Mass saw,
fO�·

rag� ·
F. 

L};lnl:Jw':,"" : : : : : : : : : : : : : : : : m:�� 
BARKER MOTORS 
Have more good points, fewer 
parts and require le.s atten· 
tion in operafion than any 

, other. 

Saw handle, crosscut, M� E. True . . . . . . . .  778, 516 
Saw vise support, W. M. Potter . : . . . . . . . . .  778 , 605 
Sawmill macblnery, D . ,  ,A. N;ennedy . .  ," . . . . .  778,866 
Scale, automatic indicating and recording 

car, G . Goetz . . . . . . . . . . . . . . . . . . . . . . . .  778, 859 
Scale beam, S.  L. Bunday . . . . . . . . . . . . . . .  778,220 
Scale beam, recording, A. NIl.on . . . . . . . .  778, 26:1 

c ale, combined weight Indicating and weight 
recording, G. Goetz . : . . . .- . . . . . . . . . . . . .  778 ,358 

Scrubbing machine, H. 1. Noll • . . • • . • • . • .. . 778,427 
Seal press, J. E. Kirkpatrick . • • . . . . . . • . . •  778,414 

Editorial Articles : " Sad Architecture," "Ar
chitectural Ideal s , "  " The Porch and Its Uses, " 
'! French Architecture in America ,"  . .  The Old Time 
Garden, "  " The Beauty of Architectnre." 

Departments : " The Household, " " The G a r

den," " The Country House," " The Chi m n ey . "  
" The Camp," " Cooling Notes, "  " The Nursery , "  
" Ven tilation,"  ' � Civic Betterm ent . "  " Heati n g"  

Talk, "  " Sanitation," " New Books," " The House , "  
' � Fire Protection, "  " The Kitchen,"  l i The Fla t . "  
U Stable Lore, " " Furnishings," " Pl1Ullbing," " The 
Foreign House, " " New Building Patents." " Pnb
lishers' Department. " 

Volume XXXVIII, July to December, 1904, price 
$2.00. Six covers in' tint and three hundred and 
eight illustrations. A rich conspectus of i nteresting 
notable houses. Many fine estates are treated with 
ample fullness. The discussions of current archi
tectural ' themes are of permanent value and of 
unusual interest. 

FOR SAI,l't BY 
MUNN 80. COMPANY Launch ... Vaivil. Splclalti ... 

C. L. Barker, NorwJl lk, Ct., 
Seat cushion, H. S.  Hale . . . . . . . . . . . . . . . .  778, 239 No. 
Seed bin. ootton , E. J. Afe)Dan . . • . . • • • . • •  778, 782 See41n.1r machine, \f. S. Graliam " '-"-" . . .  17�,360 

361 Broadway. New YOI'll c,� 
41'i'lJ 4XJ. NBWIWBAx.BBI 



Hydro%one 
Cures 

Sore Throat 
A HarIIlless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead· 
ing Druggists. Not genuine unless 
label bears my signature : 

Dept. U, 63 Prince St •• N. Y. 
Write for free booklet on Rational Treat· 

ment of Disease. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up tD one pound and will turn with a 
quarter of a postage stamp. T h e  balance can be made 
by any amateur skilled in the use of tonls. aud it will 
wOrk as well as a $125 balance. rrhe article is accum ... 
�:a�:� o��g:t;g� W�{�����l:'i����:!\�:�
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TH'IC AMERICAN SUPPLEMENT, No. 1 1 84. Prlce 10 
cents For sale by MUNN & 00 .• 361 Broadway, New 
Y ork City. or any bookseller or newsdealer. 

S H O E M A K E R' S aDaK 
on POULTRYI 
aod almanac fop 1900, cODtatns 2 ... 

¥::r:i;�!�o ii�:'Y I�:il�:N�t��t ����:::a� 
their care, diseases and remedies. All about 
INCUBATORS and how to· operate them. 
All about poultry houses and how to build 
them. It's really an encyclopredia of chicken
dam. You need it. Price o n  I, 1 5c. * 

C. C. SHOEMAKER. Bo" 900, FREEPORf. ILL. 

BIG PROFITS IN POULTRY. 
A city lot is large enough, and the 

CYPHERS I N C U B ATOR 
makes hatching certain. USf'd on and endorsed hv 42 
Government Experiment Rt-ttions Complete catalog\.nd 
poultry guide, 212 pages (8xl1 inches), irt:e 1£ you men
tion tliis paper. Addrebs nearest office. 

Cyphers Ineubator Co., Buffalo, N. Y. 
Boston, Chicago, New York, Kansas City, Sau .Francisco 

MAKE YO U R  OWN GAS E N G I N E  
�:: :alf

n
:�!�e ���!�
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co:�pi�t �
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s��l O�����i:� f:r

a
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chine and put together, aU llecesMIY materials, detail Llue prtnls, etc . •  
$ 1 6.50, either horizontal or vertical type, Send for illustrated booklet N o. 9  
PARSELL &; WEED, 129·1S1 W. Slot St., New York 

If you want to get the 
biggest returns for 

your labor and 
your ground, 

you can 't aft'ord 
to plant anything but 

PAT E N T S 
Our Hand Book on Patents , Trade-Marks, 

etc . . sent free. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN au CO. ,  361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St. ,Washington, D.C. 

DORCHESTER. MASS" Sept. 24, 1904. 
B:BBl'INAN MOTOR Co" Syracuse, N. Y. 

Gentlemen :-The 14 H. P. motor which we purchased of you last 
January we have in a car that weighs 1 ,850 pounds. Car has been driven 
4,1)00 miles and the motor has given excellent results and drives the car 
.w �Jli[es an hour. We made the run from Syracuse to Utica in 2 homs 
and 20 minutes. Total time from Syracuse to Albany 8 hours ; time 
from Boston to Syracuse 20 hours. 

The car weighed WIth two passengers and luggage 2,350 pounds. Vle 
also) wish to say that after using st'veral makes of carburetors we ob
tained the best results from your make of cfLrhul'etor. 

Yours truly, 

S A N  d O S E  
Santa Clara Valley 

C A L I F O R N I A 
Soil Unsurpassed In Fertility. 
Climate Equable and Healthful. 
Educational Facilities Leading the World. 
Opportunities for tbe Home Seeker. 
Gilt Edr.;e Propositions for the Investor. 
Magnificent Enjoyment for the Tourist. 

Send a 2c. stamp for our hOOklet. 

SAN .J OSE C HAMBER OF COMMERCE . 
San Jose (Hozay), Valitol'llia 

MoUIooi _ AIP",_ 

Scientific American JANUARY 7, 1905. 

Seining, A. Yancey • • . • . . • • . . • • . . . . . . . . . •  
Sewer system, septic, Reid & Hanley . . . .  
Sewing machine cabinet, S.  H. Wheeler . . . •  
Sewing machine ' cloth presser, C. M. Abcr� 

crombie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 778,393 
Sewing machine hemstitch a ttachment, A. 

Laubscher • • .  , . . . . . . . . . . . . . .  , . . . . . . . . .  778,367 
Sewing machine trimmer, S. H. Wheeler . . .  778,389 
Shade rollers, pawl mechanism for spring, 

A.  M, Doolittle ' . . .  , " , . . . . .  , . . . , . . . . . 
Sharpening the grinding disks of attrition 

mills, portable apparatus for, E .  P. 
Alsted , . . . . . .  , . . . . . . . . . . . . . . . • • .  , . . . .  . 

Shaving composition, P. M. Th-Iegal'o . . • • • • • •  
Shelf bracket, banging, E. M. Stephenson . •  
Shovel. See Steam shovel. 
Shuttle operating deVice, G. Schwabe . . • • • •  
Sickle and sickle bar, O . Cook • • . • . . • . • • . .  
Sign, G. W. Howell . . . . . . . . . . . . . . . . .  " . ' . 
Sign or advertising device, H. C. Coultaus.  
Skirt and garment supporter, W. G.  John� 

son • •  • • . . . . . . . . . . . . .• • . . . . . . • . . • • . • . • •  778, 785 
, Sluice gate; ' automatiC, A. T. Mirza • • . . . •  778,69.1 
Snap hook, J. A, Eberle . . . . . . . . . . . . . . . . . .  778,776 
Speedometer, A, H. Brown . . . . . .  , • .  ' . . . . . .  778, 399 
Spindle and bearing, J, J, & H. E, Hughes 778, 246 
Spindle driving bands, mechanism for guid-

ing and applying tension to, .T. Boyd . .  778,737 
Spinning and ,vinding machine, yarn, Neild 

& Marsh . . . . . . . . .  " . .  , . . .  " . . . . . . . . . .  778, 698 
Spinning cotton or other fibers, Phillips & 

Hutchins . . . . . . . . . . . . . , ' , . " . ,  . .  , . . . . .  778, 603 
Spinning cotton or other fibers; apparatus 

for, Phillips & Hutchins . , . . . . . . . . • • • •  778 , 00 4  
Spinning frame t o p  clearer, W, Allan . . . . . . 778, 733 
Spinning ring, Potts & Hurst • . . • • • . • . •  778,799 
Spool holder, M. B. Kreeger . . . . . . . . . . . . .  778, 494 
Spring fastening device, K. Toj etti . • . . . • .  778, 468 
Spring roller, W. A. Hadden . . . . . .  , . : , . ,  . .  778, 660 
Square and bevel protractor, combined, L. 

S. Starrett . .  , . .  , . . . . . . . .  , • . . . . . . .  , . . .  778, 808 
Rtacker, hay, H. W. S·wadley . . . . . . . . . . . .  778,431 
Stamp affixing machine, J. P. & S. Farmer 778, 744 
Stamp, ti..:ne, J. F.  'renney . . . . . . . . . . . . . .  778,386 
Steam boiler, lVfarks & Davenport . . . . . . .  778, 498 
Steam boiler, · Linuer & Reich • . . . . . . . . . . .  778, 828 
Steam generator, .T. C. 'Vood . . . . . . . . • . . .  778,767 
Steam regenerative accumUlator, A. C. E .  

RateRu, reissue . . . . . . . . . . . . . . . • . . . • . .  12,295 
Steam shovel or the like, G.  W. King, et aI. 778, 677< 
Steam trap, J. W. Lytton . . . . . . . . . . . . . . . .  778,754 
Steering device, J.  H. Robinson . . . . . • • . . •  778,710 
Stereopticon, A. Schweitzer . . . . . . . . . • . . • . .  778, 80.3 
Stiffening material, E. K. 'Varren . • . . . • .  778, 432 
Stoker, underfeed, E. E. Taylor . . . . . . . . . •  778, 812 
Stove heating drum, 011, J. C .  Kulp . ; . • .  , 778, 683 
Sltovepipe holder, H. J. Kabler . . . . . . . •  , • .  778,672 
Strap attachment, W. H. Coram . . . . . . . . . .  778, 636 
Sulfids from their ores, apparatus for 

separating, J. H. Gillies . . . . . . . . . . . . . .  778,747 
Surgical linife, L. Lewis . . . . . . .  , . . • . . . . • . . •  778.684 
Suspenders, J. E. Austrian . . . . . . . . . • . . . . . .  778,298 
Suspending clamp, .T. Guttmann . . . . . . . • . .  778,780 
Syringe, fountain sipbon, L. S.  Grlsell , . . .  778,311 
Tablet, H. V. Lough , . .  , . "  . . .  , . . . . .  , . . .  778, 254 
Tacking tool, hand, H. B. Newton . . . . . . .  778, 600 
Tag fastener, S. Dancyger . . . . . . . . . . . . . .  778, 352 
Talking machine. disk, Le Mon & von Hey-

deb rand und del' Lasa . . . . . . . . . . . . . . .  778, 543 
rralking machine turn table, E. R.  Johnson . 778, 492 
�'arpaulin. sheet, cover, and roof, Wylie & 

Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . 778, 620 
Telegraph circuits, composite system du� 

plex, W. E, Athearn . . . . . . . . . . . . . . . . .  778,297 
Telephone apparatus, O .  M. Frykman . . . . . . 778, 409 
Telephone circuit, J. W. H. Maclagan . . . . . 778, 322 
'l'elephone ·exchange switch board apparatus. 

J. IJ. McQuarrie . . . . . . . . . . . . . . . . . . . . . 778,599 
Telephone system supervisory apparatus, "T. 

W. Dean . . . . . . . . . . . . . .  ' 0 '  • • • • • • • • • • •  
Telephone tablet holder, J. W .  Currier . . .  . 
Telescope, prismatic, H. C. Mustin . . . . . . .  . 
rresting apparatus, W. J. I{eep . • . . . . . . . . .  
Thermostat. Goldstein & Rice . . . .  , . , . ,  . . . .  778, 779 
Ticket issuing and recording machine, J. F. 

Ohmer . , . . .  , . .  , . . . .  , . , . . . .  , . . . .  , . , . . .  778,264 
Tile, building, P. J, McGuire " " " " " " "  778,598 
Tire or other flexible tubular article, pneu-

matic, A. H .  Marks . . . . . .  , , 778, 495 to 778,497 
Tire ,�hoe protector, wheel, C. A. WDrthing-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,768 
Tobacco pipe, H. Willis . . . . . . . . . . . . . . . . . . . 778, 817 
Tobac�o Btemming and booking machine, P. 

J, Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , r:eooI� pneumatic, R� ·'V.- Funk . . .  : . . . . . . . .  . 
TOOl, pneuma,tic, H. �Aeinew€ber . . . . . . . . .  . 
Tooth crown gririder, 1\1. A. Coykenaall . . .  
Torpedo adjuster and exploder, automatic, 

778.362 . '1'7"8,310 
778,3HI 
778, 567 

I. V. Bnrris . . . . . . . , . . . .  , . .  , . , '  . . .  , .  778,401 
Torpedoes, motive power combustible for 

automobile, H. Maxim . ' . . . . . .  0 • • • • • • •  778, 788 
Towel raelr, H. A. Henderson . . . . . . . . . . . .  778,579 
Toy bank, C. L. Mosher " " " " " . ' " . ' ' ' 778,424 
Track joint, "\y,. J. Meeks . . . .  , . . . . . . . . . . .  778,689 
Tracker bar, A. Angstman . . . . . . . . .  o • • •  ' "  778,734 
Traction, electric. H. B. Greenwood . . . . . .  778, 832 
Train �tOpp�llg system, automatic, C. M. 

Underwood . . . . . . . . . .  , , . , . • . . . . . .  , . . . .  778.34� 
Transfer press, Hill & Svensso n  • • . . . • . . . . .  778, 826 
rJ'rap. See Animal trap. 
'Pl'E'adle, A. Tetrault , . . . . . . • . . • . . •  0 • • •  , • • • • •  
Trolley, J. S. \Veckman . . . . . . . . . . . . . . . . . .  . 
Trolley harp and guard, S, G, Reynolds . , .  
Trolley wheel, self oiling, E. D .  McDonald . 
rrrllck and skid, combined, N. E. Drury . . .  . 
Truek, car, H. C. Buhoup . . . . . . .  " . . . . . .  . 
Tube cutter. G. "Tiedeke . . . .  " . . . . . . . " . .  . 
r£ube expander and cutter, H. F. Weinland . 778,72 7 
rrube making apparatu s, Wikr::trom & Morse 778,816 
Tubes, devic.e for. forming and sizing closed 

end, Anderson & Argall . . . . . . . . . . . . . . .  778,210 
Turbine, elastic fluid, C.  G. Curtis . • . . • . • • .  778, 224 
'£urbine, .  elastic .fluid, E. Meden . . . • • . • • • . .  778, 499 
Turbi:ne� steam, P. C. Oscanyan . . • • • • • • • • .  778, 326 
rJ'urn table, A. O. Slentz . . . . . . . • . . • • . • . . •  778,379 
Typewritpr, L. Doederlein . . . . . . . . • . . • . • . .  778, 229 
Typewriter cabinet, M. J. Hafgar 0 • • • • • • •  778, 661 
Typewriting and adding machine, combined. 

E. N . . Mlller . . . . . . . . . . . . . . . . . . . . . . .  . .  
Typewriting machine, G. H .  M.orse • . • . . . .  
Typmvritillg machine, C. F. Laganke . . . . .  . 

778,595 
778, 369 
778, 454 

T�rpewriting ,machine , platen eqUipment, J. 
Ziegler . . . . . .  , . .  , . . . . . .  , . . . . . .  , • . . . . . .  778, 392 

Umbrella Joint, J. H. Sprague . . . . .  , . . . .  , 778, 765 
Vaccine arid making same, blackleg, E. M.  

Houghton . . . . .  , . , . .  , . . . . .  , . , , . .  , . , . . .  778,667 
'l acnums, · apparatus for prodUCing high, W. 

R . Burrows . . . . , . .  , . . . .  , . . . . . . .  , . .  , . .  , . 778,221 
Va lve, M. E . .  Layne . . . . . . . . . . . . . . . . . . . . . .  778, 591 
Valve, blowing engine , A. T. Keller . . . . . . . 778, 493 
Valve, motorman' s automatic lap, W. B. 

Potter ' . . . . . . . . . . . .  , . ,  . . . . . . . . . . . .. . . .  778,267 
Valve, relief, G. C. Davis . . . . . • . . . . . . . • • .  778,226 
Valve, slide, H.  C .  Lenderman . . . . . . . • . . .  778,419 
V a lve, stop, Hopkinson & Kilburn . . . . . • . •  778, 664 
Vapor burner, D. J. Cancbester " '  . • . • . . . . .  778, 402 
Vebicle brake, C. A. Buffington . . . . . . . . . . . 778, 631 
Vehicle, motor, R. C .  Lewis , . . . .  , . ,  . . .  , '  778,455 
Vehicle, motor, T. I�. & T. " J.  ,sturtevant, 

778; 810, 778,811 
Vending apparatus, G, C. Elliott , . 778,479, 778, 480 
V ending apparatus, perfume, L. L. Martin . 778,257 
Vending machine" coin controlled, , J. An-

derson " . . .  , . .  , . . . . . . . . .  , . "  . . . . . . . . . .  778,819 
Wagon, dumping, H .  ,T.  Heck . .  , . . . . . . . .  , . .  778. 487 
W'all register, J. W, Mathis . . , . ,  . .  , . " " .  77R,755 
"TaIls, etc. , construction of, J. Kulhanek . .  778, 589 
Watchcase, A. M. Kilberg . , . . . . . . . . . . . . . .  778,251 
Watchcase, C. K. Colby . . . . . . . . . . . . . . . . . .  778, 775 
Water heater, D.  W. Bennett . ,  . . . • . • . .  , ' 778, 527 
Waterer, chicken, F. A. Bagley . . . . . . . .  ' .  778, 624 
Wax emulsion and producing same, H. H .  

Church . . . . . .  � . . . . • . .  , . , . " . "  • • •  , . • . •  
Welding, electric, A. F. Rletzel . . . . . . . . . .  
Wheel, J. Donovan • . . . • . • . . • . • • • • . • . • • . . .  
"Tbeel. H. Jones . . . . . . . . . . • . . • • . . • • • • • . . .  
Wheelbarrow, C. A. Baker • • • . . . . . . . • . . . .  
Whip socket and rein holder, combined, G. 

778,445 
778,2 69 
778,309 
778, 584 
778, 395 

E. Kronln!; . .  " . . .  , . "  . . .  , . . . .  , . . . .  , .  778,682 
Windmill rods to pump rods, pin for attach-

ing, Wi. Hartz . . . . . . . . . . • . . • • . • . . . . . . .  778, 412 I 
Window, D', J. & H. G. Carl . •  , . • . . • .  , • . . .  778, 565 
Window constrnction, E. H.  Lunken . • • . • . .  778,456 
Window screen, D .  W, Wadsworth • • • • • . . •  778,387 
Window screen, Mix & Maynard • • • • • • • . • .  778,423 

Inost b rillia.nt. 

e c o n oInical light � 
In ade. Our light g ives 

l O O·ca.ndle p ower at 

Ihe small cosl of 2c p e r  week. 
Is portable and there is no dirt, grease, 

odor or snloke. Over 100 different styles
every one warranted. Agents Wanted EVerywhere. 

THE BEST L10HT CO. 

Is not 50 per cent. better than others. My .superior io. 
'cation on Lake Erie, where it on, steel. coal, freights 
and Skilled labor are cheaper and best, enables me to 
furnish a TOP NorrCH � teel RaTlge at a clean saving 
of $10 to $20. Send for free catalogues of five di stinct 
lines , 50 styJes and sizes, with or without reservoir. 
for ,city, t,QWn or country use. 
C H ESTER D. CLAPP, 6 8 8  S u m m it St., Toledo, Oh io 

(Practical Steel Range IUan) 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-rrhe utilization of llO volt 
electric circuits for ' small furnace work. By N. �lonr()e 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scal e. and the fur
nace can be mll de by any amateur who is versed in the 
use of tools. This article is' contained in SCIENTIFIC ��E�l�A

!>'; itV:JtM6't:)J'1lrla��;;, s�;
e
Y��1<

c
6Y:;: 

or by any bookseller or newsdealer. 

MOVING PIOTURE MAOHINES 
Films. Stereopticons. Views. 

If you contemplate go. 
ing into the public en
tertainment b u s  ineas, 
���l:�r 

fl����]
O
!eUt�lI'1e<a 

information and prices 
of Moving PictUre :.\tla
chines. �"'nms, �tereopti
cons and Views. We offer 
dependable apparatu,s 
and views only. no sec
ond·band goods for sale. 
R e s p o n s i b l e  parties 
using our machInes can , rent m o v i ng picture rums for one night's use. 

K L E I N E  OPTICAL CO. 
6 2  State Street, Cbigcao, Ill: 

��� BUILD IT YOURSELF 
We tell you bow to do it. Bbow views of 
machtnes buUtat home and many letters 

m sat isfied customers in our new 
k "H°:tl: l!:::att��:::: Nr'!,':,'l. 

ers." I!ull of good things'. 
Invaluable to the beginner. You save halj the cost of your 
Incubator. None hatch bet· 
ter. Get the Book and know 
for yourself. 

Channon, Snow & Cc;" Dept. 1 9 6 ,  Q u i ncy, I I I .  

Shaver's 
J " oy. 

Williams' Shaving Sticks, Shaving Tablets, �.�t.rlili 
Toilet Waters, Talcum Powder, 

Jersey Cream Toilet Soap, 
etc., sold everywhere 

W,lte for booklet .. How to Shave " 
THE J. B, WILLIAMS CO. 

GLASTONBURY, CONN. 

YOU WILL NEVER OHUOK THIS  DRILL 
·' INTO THE MELTING POT " 

Well Finished 
Strong 

Durable 
Ecouomic 

Made on an 
essential ly 

truthful 
system 

'.I'bls Drill Chuck requires no Spanner wrench. Send for catalogue for points, sizes and prices. 
GOODELL·PRATT C O M PANY G reenfield. Mass. 

KENT POOKET METERS 
Automatic , "Volt-Ammeter 

Is designed and calibrated espec .. 
ially for testing batteries on casoline automObiles and launches 
and for any other use of 1ike capaCity. Accurate and substan
tial. Ampere reading made sim
ply by pressin//: button. The most cOl1venient and complete buttery tester on the market. 

Volt· Ammeter $6.00. Amperemeter $1i.00. 
Atwater Kent Mfg. Works, 110 N. bth St., Philadelphia, Pa. 

ELECTRICAL APPARATUS REPRE. 
sented by Conventional Diagrams in 1;)rawine:s.-Fifty 
diagrams showing the usual method of Illustrating elec. 

g���1i��Na1�tu�-d;?p�����s·1 to��bO�;t�!info �!���: 
For sale by ,Munn & Co. and all I!ewsdealers. 

M AC H I N E S  FO R R O LLI N C  
SC R EW 

T H R EA DS. 
Any size up t o  1 "  diameter, 3" 

long. Four snes of machine8, 
W"' Sena for Oatalogue. 

BLAKE & JOHNSON, 
P. O . Box 7. Waterbu �y, Co n n .  

+:lI'p. Tr ans it s and Levels 

u. s. A. 

are used exclusively on the 
largest works where utmost 
precision is required. 

Send for new catalog 22. 
t5he BUFF � BUFF CO, 

Boston. Mass. 

LIQUID PISTOL 

• are successful and gaining better 
pO�lltions and salaries studying 

En:11i:��1�1�� �:!l::�i!�f' :!�'i� 
eE'ring, �eehllntcRl DrBwing, Electric 

Cou::�\��i:��:p�;,
u
�b:;.t�::i.!rea?�:::�:;� 

Arithmetic, A1gebra • .  by mall. Thomas A. Edison en 
dorses institute. Text books free. Students helped to positions. 
W rite for free book, " Can I Become An Electrical Engineer t "  

ELECTJUCAL ENGI.NEER INSTITUTE 
Dept. A, 240 West IlSd St., New York 

EXPERT DIE MA KERS . ANO MACHINISTS 
Moulds, Model(ll:, Experimental Work 

INSTRUMBNT nAKll'iCl and SMALL MACHINBRY 
'I'HOS. H. HART & Co., Charlestown, Mass. 

PRINTING THAT· BRINGS RESULTS PAYS YOU 
W

E attend to E v. ery detail of . Writing, Illustrating, Printing and
. 

Binding Booklets. 
Inventors and. manufacturers wishing to sell or exploit their patents can do It very 
effectively b}· good circulars and booklets. Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of SI. Louis Exposition, l 4x20 .  on 2 0x2 4 paper. 
C. L WRIGHT &- CO., 1 3 2-4-6  West 1 4th Street, New York. 

For Catalogues address 

T H E  J EFFREY MFG. C O .  
COLUMBUS, OHIO, U .  S .  A. 

NEW YORK DENVER 

Wo!::rfuIHAUTO-MARINE MOTOR�� $37.50 ����E 
Weight 37' 1-2 Ibs. Height 11 1-4 in. 

CON V E R T  Y O U R  ROW B OAT I N TO A L A U NCH 
Rated at 1 h .  p .  Has shown nearly 2 b .J" No valves, gears, springs or 

cams. Jump spark . Reversible. l'ipee control. Only three moving 
parts. Could not be made better If It cost five tImes as much, Oro:Jer �':.r,;:"'���r

n
:�o����7ro:ii' ltgkYti:;."'ay be dlsappomted In the SPrIng. 

DETROIT AUTO·MAR I N E  CO.,  75 East Cong ress Street, Detroit, M ich. 
Formerly 'Detroit Lackawana Co. . 

DON'T BUY GASOLIN£ ENGINES:'!!!:�!�1:�i!!g?E;!�� 
all one cylinder engines; revolutionizing gas power.. Costs Lets toB��d Lea to BUD • . Quickly. eas.!l.Y.�tarted. N� vibration. Can be mounted on any' wagon at small cost-portable. sta" 

tIonaf)' orl<aotiOIio M..,tI .... cbls paper. SBfiI)·l'OB CA:rALOGIiB. '1'11£ TEIlPLE PlIlIP (lO., ltlD" .... lleachel" &; 16th Ste.. (Jlaleaa... THIS IS OUR FIFTY·FIRST Yli:AR. 
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ANE of. these Out6ts kept in your desk wiD .. ve 
V" you more time bother and worry than a"y. thin!! else you ever !,;;ug!.t. OnIer one and I!Y it; 
if it IS not worth more to YOU than we asIi for 

, it. send it back and we wiD do the same with your 
money. W. e could not ,!fford to make sue!> a liberal offer if our goods did not 11_ sullieent 
merit to insure your being perfeCtly .. tis6ed with 
them. For One Dollar. cOSh with order. we will 
.hip the followinll Out6t, express Prepsid : 
One Complete Loose Leaf Blnder-covered with the finest quality of imported Buckram ; 

mi:;�j�Lr���'B8o�di�h����nd!in���ck; 
Two Hundred (200) Printed Record 'Sheets -Size 8 in. WIde, by s in. high (�our choice of :��:��si�!���i=r. ��teeOf��!1:Jam� of Linen Bond paper. 
One Complete Set of Alphabetical Index 

Sheets -With durable tabs printed OD both sides (:25 sheets). 
TlIren1ty·IRve ( 25 )  PIsin Movable Metal 

��r�:el)!I-:�bfn��ex���g:ti�l�::ie�:�: 
List of .special 'Printed Forms/Dr

, nished flJUh this oDtfit :  
Center Ruled Ledger Lodge Records �::; r:3!�;edger ���tft;�i:: � Standard Ledger Orders Received Blanks Double Ledger Plain Manila Sheets fM ��!:�;�i�� i����ts p:i;!ari�toBl':nks Cost of �rpduction Publishers' Lists Catalogue Indexin{ Physicians' Records 
g�i��t'l�: g��k�� � ����:�:rv�AeJ:t�;;�S Dentist's Records �Uadrille Ruled Forms Employees Records uotations Given Foll�wingUpCollect'Ds uotations Received Fre�ht Claims eal Estate Records 
��u::h�?J��!:ms �::f!�ti��B�a!�Dks 

�:�:�rgtt�:R���� ��f;iro���si�';!:diUp" Journal Ruled Sheets Stock on Hand Record Library Indexing Weekly Time Sheets 
Oar Free Book "Moore's Modem MetI:.ods" contains 128 pages of valuable information aD the subject of Bookkeeping and Loose Leaf Account .. JngJ It illustrates the 40 different forms furnished 
with this outfit. MAY WB SEND IT TO You r 

Our Goods are not sold by Dealers ' 
John C. Moore Corpora.tion 276 Stone St., R.ochester, N. Y. Estab.lfshed %8p-Makers of Blank Books, Loose 

. Leaf BiDders and Office Stationery 

The Science of the 
LINDSAY LIGHT 

Here it Is. SO 
plainly Illu s· 
trated that any· 
one can readily 
see why the 
I.Indsay Llllht 
produces more IIl1ht and het· tel' IIl1ht from 
a les s  amount 
of gas than 
'W o u l d  b e  
burneil In the 
sam-e time by 
an ordinary In 

� candescent gas ''It--t===;}-tf''� � � burner. l' ' I N o t e  the taper tu b e  
b u n s e n ;  t h e  h e a t e d  a l l'  
chamber; the all' draft which 
heats the gas 
beforelt strikes 
t h e  fl a m e .  
causing p e r. feet combust· 

\. Ion. 
The Llndaa,. LIJrht Rives a toned pressure that 

sends· the flame Clear out to the end of' the mantle, 
making it ..n incandescent-all light giving. It regu· 
J�teB the pressure of any gas systemt allowing no waste ��� ���:,r:�ii:'brIli��:i=( of ���di!l�:��;� 
In two months and six days one 
LIndsay Lll!ht will save its cost in gas. 

Best deBlers everywhere sell them. If not obtain. 
able at dealers. Bent p'repaid i l.25. The installation 
of LlndsBY Lights will not only save money but eye-
BiithJ...!'s the light io soothi'nILBnd restful. Write tor 
FKt:,'" Illustrated Book and Full Particulars. 
I;INDSAY LIGHT COMPANY CHICAGO 

Scientific American 
Window screen. Way & Southworth . . . . . . . . Tl8,519 
Wood carrier. C. C. Ekholm • • • • • . • • • • • • • •  778. 535 
Wood preserving compound, A. Macaulay . . . 778.321 
Work table and lap board. folding. C. J. 

Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778.735 
Wrench. See Jar wrench. 
Wrench. R. Burnham . . . . . . . . . . . . . . . . . . . . . 778.302 
WTench, G. E. Dornon . . . . . . . . . . . . . . . . . . . . 778.572 
Wrench, H. Phelan . . . . . . . . . . . . . . . . . . . . . . . 778.704 
Wrench. L. T .  Steenberge . . . . . . . . . . . . . . . . .  778.71 8 
Wrench. C. H. Spaulding • • • • • • • • • . . • . • • . •  778,8Q7 
Wrench. W. Van Horn . . . . . . . . . . . . . . . . . . . . 778.814 
Yoke, neck, T. H. Brigg . . . . . . . . . . . . . . . . . .  778.216 

DESIGNS. 
Lamp. Incandescent. A. H. selling . . . . . . . . 37.278 
Surrey body. D. L. Tschantz . . . . . . . . . . . . . .  37.279 
WaIDe Iron cover. A. Andresen . . . . . . . . . . . . 37.277 

TRADE MARKS. 

S P EC I A L  M A N U �ACTUfl I N G .  
D I ES A N D  STAMPIN G S  TO ORDER. 

S P E C
"
L M A C H I NERY· M O DELS-EXPERIM I':NTA L W O R K  
D R O P  FOR G I N G  D I E S  A N D  D ROP FO RGINGS.  

H A R DWA R E  SPECIALTIES  ETC MAN F'O TO ORD ER.SEN D S A M P LES 
OR DRAW I NGS FOR ESTIMAT E S  W R I T E  FOR O U R  BOO K LE T. TH E G LO B E  MAC H I N E  & STA M P I N G  C O .  

9 7 0  H A M I LT O N  S T., 1... LEVE L A N D ,  O H I O . 

mtJ3=lmg C orliss Engines, Brewers' 
lind. Hottlers' Machlnerv. THE VIT,TER 
M�'G. CO .. 899 Cllnton St .. MllwaUkee..:!!Y' 

C H E M I OAL EXAM I'NAT IONS  M/J's� 
DR. H. C. STIEFEL. Bissell Block, Pittsburgh. Pa. 

MOD L. I ..... CATA L O C U E  S , R E e  "'" U N I O N  'M O D E L  WOR KS 
& c:.E.AR5 @ 1 9 3  CLARK CHIC <:' 0 ,  

Antiseptic. Farbenfabrlken o f  Elberfeld Co. 
Apples In barrels, green. J. W. Thorn & Co . 
Baking powder. A. E. Davis . . . . . . • . . . . . . •  
Baking powder. Continental Baking Powder 

j�:��� MODELS '" EXP E R I M E N T A L  W O R K .  
43.925 Inventions develoIHld. Speclal Machinery. 

E. V. BILLAAR D . Fox Bldg •• Fran k l i n  Square . New Y o r k .  
Co . . . . . . . . . . . . . . . . . . . . .  , ' . . . . . . . . . . . . .  . 43.944 

Belts and belting. machine. E'lemlng. Blrkby 
& Goodall . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . 

Book leaves, certain named, Jones Improved 
43

,
939 D RYINO MACKI N ES.  S .  E .  WORRELL 

Hannibal. Mo. 
Loose Leaf Specialty Co . . . . . . . . . . . . . .  . 

Boots and shoes. leather. Barke & Co . • . • • •  
Boots and shoes. leather. Chambersburg Shoe 

Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Butter and cheese, A. H. Barber & Co . . . .  . 
Cars. railway. Goodwin Car Co . . . . . . . . .  . . 
Corseto. J. Siegel & Co . . . . . . . . . . . . . . . . . .  . . 

43, 937 43.919 

43.920 
43.943 43.954 
43,912 
43.949 Cough mixtures, D. A. Marino • . • • • • . • • • • .  

Dry goods, certain named, Burton Bros. & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 43 ,940 

Dyestutrs, Farbenfabrlken of Elberfeld Co . . 43.946 
Fabric. cotton. Eagle & Phenix Mills . . . . . .  43.917 
Fabrics. wool and cotton and wool dress. S. 

D. French & Co. . . . . . . . . . . . . . . . . . . . . . . 43.941 
Faucets. Sanitary Co. . . . . . . . . . . . . . . . . . . . . .  43. 952 
Food and condition powders. stock and poul. 

try. S. A. Foutz . . . . . . . . . . . . . . . . . . . . . 43,945 
Fruits. dried. California Package Frnit Co . .  43,928 
Furniture, certain named, Garvy Company . ,  43,935 
Ham and bacon, E.  M. Todd . • . • • . • • • • • • • •  43,926 
Hams and bacon. F. Weppner • . . . . . . • • • • •  43 .927 
Handkerchiefs. Cochrane Manuracturlng Co. 43.911 
Hats, E. A.  Mallory & Sons • . . . . • . • • • • . • •  43,910 
Ink. printing, Lewis Berger & Sons . . . . . . • •  43.930 
Linen, including damask. J. N. Richardson 

" Sons & Owden . . . . . . . . .. . . . . . . . . . . .  , . . 43 ,918 
Liniment. A. ' W. Zeigler . . . . • . . .  _ .  . . . •  . . . 43.950 
Medicines for atrectlons of the throat and 

teeth. E. P. Siccardl . . . . . .  . . . . . . . . . . . . 43 ,922 
Moussellne-de-sole. L. Mondon • • • • • • • • • • • •  43,915 
Opera glasses. F. A. Hardy & Co . . . . . . . . . .  43.932 
Pans, metal baking. August Maag Co. . . . . .  43.951 
Plows, cultivators, and harrows, Rawllngs 

Implement Co. . . . . . . . . . . . . . . . . . . . . . . .  43.936 
Printing 'machines, /i. L. Chipman ' • • . • • • . .  , , 43.953 
Remedy in tablet form. dyspepsia. W. F. 

Nutt . . .  . . . . .  . .  . .  . . . . .  . . . . . . .  . . . .  . . . . .  43,921 
Roofing and waterproofing material. certain 

named, National Coal Tar Co . . . . . . . . . .  43,942 
Shirts for men and women. outing. Gulter· 

man Bros . . . . . . . . . . • . . • . . • • . . • . . • • • • • •  
Shoes, leather, Rubinsky. Lande & Co . . • • • •  
Silk and cotton muslin fabric. L. Mondon • •  
Silks, M. C .  Mlgel . . . • • . • • . • • • . • . • • . . • . • •  
Sugar and syrup. maple. H. J. Blodgett Co. 

43.923. 
Telephonic ' apparatus, Ericsson Telephone 

, Co . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 
Toilet preparations. certain -named. W. W. 

Westgate • . . . .  ; . . . . .  ; . . . . . . . . . . . . . . . . . 
Trees, plants. shrubbery. and the like. 

Phoenix Nursery Co. . .  . . . . . . . . . . . . . . 
Trunks. P. Steiger . . . . . . . . . . . . . . . . . . . . .  . . 
Watches, watchcast's, and watch movements, 

Philadelphia Watch Case Co . • . • . • • • • • •  
Wood preservative, International Creosotlng 

. & ConstructIon Co. . . . . . . . . . . . . . . . . . . . 

I· LABELS . 

43.931 

"A. G. MartinI Cognac," for brandies. A. 
Grunbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.732 

"American Beauties, "  for soap, LIberty Soap 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.740 

"Apex , "  for mantles, Adams Incandescent 
Light Co. . .  . . . . . . . . . . . . . .  : . .  . . . .

.
. .  . . • 11 .757 

"Beech Nut Sllced Bacon , "  for sliced bacon, 
Beech-NJlt Pac,klng Co . . . . . . . .  : ., . . . .. . .  11.'144 

"Beech-Nut Sliced Beef; ' for sliced beef. 
Beech-Nut Packing Co. . . . . . . • . . . . . . . . •  11. 745 

"Black and White, " for Bourbon whisky, 
Curran & Joyce Co. . . . . . . . . . . . . . . . . . . .  11 ,734 

"Black and White , "  fOlo rye whisky, Curran 
& Joyce Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,7311 

"Cleaver State, " for shoes, 1. A. Martin . . .  1 1 , 752 
"Doan' s  Dinner Pills, " for . pills, Foster-Me· 

CIellan Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 741 
"Ducks in Water, " for toys, '  A. Keedell . . •  1 1 , 754 
"Eat.um Swedish Milk Wafer." for milk 

.. Fe;:;:{e';�ar.;l1r·
B�-;::��so:u 

• c;'�ii. ·- :i · Oi: ;'; , 11 .747 

for medicine. V. Ca'sazza & Bro. • • . . . •  
" Firefly, " for mantles, Adams Incandescent 

Light' Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
"Hygiela," for herb teas, American Health 

Association . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Hyglela The Best, " for herb teas. Ameri· 

can Health Association • • . . • . . . • . . . . • • • 
• ' Imperial Pheasant, " for prunes, Willa

mette Valley P tune Association . • . . . • •  
"Japanese , "  for explosives, Rockdale Pow-

der Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
' 'La . Rosa Favorlta, " for· cigars, G. Fla .. 

tauer . . . . . . . . . . . . .. . . . . • . . . . . .  0 • • • • • • •  

" Mazeppa Chocolates, " for candy, Voegele 
and Dinning Co. . . . . . . . . . . . . . . . . . . .  ; .. 

" Minkota, " for canned tomatoes, Minnesota 
Canning Co . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

UMustaphan Oriental Shaving Mirror, " for 
shaving mirrors, Charles 1. Clark Man-
facturing Co. . . •  ,. . . . . . . . . . . . . . . . . . . . •  

··Norland Club Pure Rye, " for whisky, M. 
Hanson . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • •  

"Shine·O , "  for metal polish, M. H. Stras-
burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Smyrna, Turkey Fig Syrup , "  for fig syrup, 
G. P. Frysinger, Sr. ' . . . . . . . . . . . . . . . . .  . 

"St. Denis , "  for ciga·rs, W. K . Steele . . . .  . 
" Superlative Hair Restorer, " for hair: re-

storer, C. M. Packer . • • . . . . . . . .  : . • • • • •  
' �Tourist, " for a card game, 1. Luepke ' • • • •  
" V"egecide, "  for a powder, Vegecide Co . • .  

"Wessler's Best , "  for cigars, Cole Litho-
graphing Co. . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Wesson Clover Leaf Cholco Butter 011," 
for hutter 011. W. L. Walthour 

PRINTS. 
"A Home Favorite." for flour. Washbnrn· 

uCo�r��b���. Th� ' iiy�;"" ·
fo".:' ·�h·i�kY: · X: 

Letzelter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Japanese, " for explosives, Rockda�e Pow-

der Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Keeps the Grocers Busy , "  for flour, Wash-
, burn-Crosby Co. . . . . . . . . . . . . . . . . . . . . . . .  1.167 

M O D EL AND  EX PER IM ENTAL WORK.  
Electrical and Mechanical Instruments. Small Mach·y. 
EDWARD K L E I N SC H M I DT.  82 W. Broadway, New York 

Are.lo�� 
l
n
be;'��gJ:t 

:��8�� Model or Experlmenta 

WHAT WE DO-HOW WE , DO  IT 
wil l  b e  sent t o  y o u  on request. KNI(lK:'f:.r2(l�::!. '�:t�:w ¥!tKS, In .... 

INVENTORswe m anufBCture META1. I!!PE-
. CIALTIES o� all kinds, 1 0  ordt;'r j 

:�gere:��If:-:l!t��owe8t pnc-

. model for low estimate and best e"perl advice FREE THE EAGLE TOOL CO. Dept. A . Cin't i ,  0 

!!DEJlI�t!!�lty �lL� the dollar. Over 1,000 machines. On1' own 
Dew machines at standa.rd prices on E88Y 
PSYDlent80 Old machines taken In ex· 
change. We rebuild andseU them. Less 
than half original cost. Su

&
plies 8t hsJf price. A1r�Y:S�OrE� 0ctoe: catalog 

201> LaSalle Street, (lhlcago, Ill. 

I THE VICTORIA UNIVEBSITY OF MANCBES'rEI1, 
ENGLAN D. The CouncU deelres to proceed to the 

ApPOINTMENT of a PROFESSOR OF ENGINEERING. 
The Professor will be respon81ble for the organization 

of the EnJri.ne,!!:ing Department, and will bave the dl. 
rection orthe Englneering Laboratory. , 

He may take It consulting practice under specified 
conditions. . 

His stipend will be composed of a fixed SQ)arJ. and a 
�:;ei���: �rfngrge tl�:��g::"21.�:,

t
:::nw:t d� 

Ini t�:t���t��:Un'i� of tbe conditions of app'olnt. 
ment may be ohtalned from the Registrar. 

AfPllcatlons , with references and such testimonials 
�':,�tre��'i,"o�.rt;��� �� ������::�����'ll�g

t
� "i�� 

Registrar. 

l:'P.fJ!lt!i'!'Il���'b?e��lfa� 'v�ff�tJ�:!:zt�g� Sixteen th. Seventeenth and Eighteenth Centuries and Their Influence on Tone. By GEORGE �·RY. F.L.S •• F.e. S. tsent by return mall on recelpt of money order 
for 81 .�0. ST E VENS & SUNS. LTD., 119 Chancery 
Lane, London . 

Spangenberg's Steam. · &. 
Electrical E 

'EaSY to Understand 
Written by practical men for 
practical men In an easy and 
�.lled':��iii�ealEno:i�:!.� Stationary and Locomotive En. 

gineering. Compressed A ir, Be· 
frlgeration. Hydraulic Elevators. 
and has Over 200 PQ.Jres on 

Electricity. Agents wanted everywhere. 
A. ZEL L E R .  Publl sher.  68 SAlh St .. St.  Louis.  Mo . 

4O-page pamphlet tells all about It. 

Bubier's Popular Electrician 
5 MONTHS 10e. 

Scientific but not techl).ical. 
Edited by expert electricians. 

p=--_ .• Dept. S, Lynn, Mass . .... _....-oJ!IIII 

Ele ctrical Engineering 
a n d  Experi m e ntal W o r k  o f  Every De scri ption 

We bave every facility for producing lIrst-cl,. •• work _ 
promptly. Our factory Is eqnipped with modfll'll ma
chinery throughout. 

C. F. SPLITD ORF 
Engineerlug Dept. 11-21 Vandewater St., N. Y. Ott, 

A Handy Book 
To Ha..ve 
M o ntgomery & Co.'s  Tool Catalogue 

It is i llustrated throughout and de. 
scribe. and prices Tools. 104 pag" •• 6�x � Ins. The latest edition, with dfs
count sbeet by mall for 25 cents. 

MONT GOMER y & ' 
105 Fulton St., .. New v •. ",;, ' .... _ 

"Swlts Conde Wool Co. , "  for wool a n� _ '1'.'1"'" skins. Swlts COIide Wool Co . . . . . . . . . .  -. "" For full information fill out this coupon or wl'ite 

A printed copy of the spedflcatlon and drawing 
of any patent In the foregoing ,Uot. or -any patent 
In print Issued aince 1863. will be fnrnlshed from 
this omce for 10 cents, provIded the name and 
number of the patent desired and tbe date be 
given. Address Munn & Co., 361 Broadway. New 
York. 

O�a.n - patents may now be obtained by the 10-
ventors fllr any of the InventIons named In the, fo .. � 
going list. For terms and further partll!1llAN 
,ddreu IIl111D '" Co • •  361 Broadw&J. liI_ York. 

The Equitable Life Assurance Society of the United States. 120 Broadway, New York, Dept. 29 
Please send me information regamlng yonr new issue of Gold Bonds. 

Base IIgnres on a block of $ . . . . . . . . . . . . . . . . . . . . . . . .  Issued to a man . . . . . . . . . . . . . . years of age. 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  · • • • . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' • • •  

Address . . . . . . . . . . . . . . . . . . . . .  . 
----------- -----------------
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Orient Surrey. Price $��O 

!?��t?lmp�!!��td r��e��p.�!!�� I Surrey carries rour passengers, up hill and down. and ' 
makes as good speed as many Touring Cars. It's as easy 
to handle as a blC

i'
cle and is built for hard. constant use. I 

i:3 &¥5'.e 
����i',r ��ial���:� Buckboards for $375, $475 

WALTHAn nFO. CO. Waltham, Mass. 

CHARTE R 
GAS and GASOLINE 

For All Work. 
Stationaries, Portab1es, HOlsters, Pump 
ers. Sawing & Boat Outfits. 

Send jor Cataloyue and Testimonials 
State l' our Power N eeds. 

CHARTER GAS E N G I N E  C O .• Box 1 4B .  STER L I N G .  ILL. 

W h at r s  D au s ' T i p - 'T'o p ? 
'1'0 I'UOVE that Daus' " Tip Top " is 
ihOOb

e!� 11.1:8 s:o�es�e:_�!f:te�
r
a:'\klnd 

('Jopief!1' irrom typewnttt'n original, we will 
ship complete duplicator, cap size, 
" 'ithout depoldt. on ten (10) ���:� ::�i·o le8� '5 
trade discount of Net 
SS31I per ('ent, 01" 

The Felix A. B. Daus Duplicator Co., Dans Bldg , 1 1 1  John St., �ew York 

Scalns A U  varietie
.
s at lOweS[ prtc

.
e •. . Best Hallroad 

Track and Wagon or . Stock Scales made. 
Also 1000 useful ar.tlCl"s; including Safe •. 
SeWlng l1acbines, Bicy,cles, Tools. etc. �ave 

Money. Lists Free. CHICAGO !SCALE CO" Chicago. Ill. 

Laboratory Olassware. 
A p p a r a t u s. C h e m i c a ls. Photo 
Lenses and Shutters. Field Glasses. 
Projection Apparatus. Photo·Micro 
Cameras are used by the leading 
Laboratories and Government De
oartments Round the World. Catalogs • . , Iree. Bausch & Lomb Opt. Co. 

ROCHESTER, N .  York Chicago Boston 

Scientific America� 
SIZE DOESN'T COUNT _t, .... f &-re,. 

IF YOU KNOW tJ U i1 , ,QU. 
The Japanese National System of Physical Training and Self-Defense. 

es��Yh���u8::J] �I
s
;�::i!e,����!�:s alt���t

d
:;���1h����
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e
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through Cbina in 1900. they repeatedly out· marched the sold iers of every other nation. They 
attributed tbeir strength and powers of endnrance to the persistent practice of J lU -JITSU. 

THE " COME ALONG." 
' ONE Ol".'· THE 40 METHOD� K NOWN m 

JIU�JrrSU FOR P A RALYZ ING THE A:&M. 
USED BY JAPANESE POLICEMEN IN 
ARRESTING OBSTREPEROUS PERSONS. 

Every soldier of tbe Mikado Is skilled in tbe art, JIU-JITSU embodies the 
ideal principles of attaining perfect bealth and perfect pbyslCal develo]Jl!lent. 
It is the evolution of twenty-five centuries'of constant practice and improve" 
ment. , It is a system of physical trainin

l 
and self-defense which surpasses all 

��b��ml:� ,l?;:��s�Jtfiit11��jl�i�iJ c:n
R '::�:c� �t::!!�1���n::kfn�� 

persons twice their size and strength. 
JIU-JITS U !S U CCEIS!SF U L L Y  TAUGHT BY M A I L  

For over 2000 years tbe principles of JIU-JITSU bave been religiously 
guarded. By an Imperial edict the teaching of the system was forbidden 
outside of Japan. Tbe friendly feeJing, bowever. existin.g between Japan 
and the United States bas been instrumental in releasing JIU -JITS U from 
its oath-bound secrecy, and all the secrets of the Japanese National Sys-
�:e�rcig����l\/���

t
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at Rochester, N. Y. Mr. Y. K. YABg, formerly of the Ten-Shin Ryn r�lit�o�gi1 1������o�:S i�°Trit��i7ffst .cofie
rf����ri�i{���t

e 
rbn�

c
�O���� 

taught in tbe leading scbool of Japan. 
FIRST I,ESSON !'lENT FREE 

Au intensely interesting book which explains tbe principles of JIU
JITSU has just been written by Mr. Y..ABJjJ. AS long as the edition lasts, 
this book. together with the first lesson in the art, will be sent free to 
interested persons. The lesson is fully illustrated with full· pa�e balf-tone 
engravings, and shows one of the -most effective methods known to JIU-
�ci��:g:t dig�

o
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Sbould wrlte to-day for tbis free book and specimen lesson . They will be 
sent you by return mall, postPII\d., Address 

.THE YABE SCHOOL OF JIV-JITSV 
Realty Building Rochester, N. Y. 

OVR. NEW 
SKELETON 

WATCH 
READY FO R. 
DELIVERY 

OCT��ER 1st VV A T C H E S 

An Ideal 
Christmas 

Gift 
Our New Skeletou Watch not only sh ows y.ou th e  time. bnt h ow time is made. Accurate 

tfuIe at that. Ready for deliv,ery O"tober 1st. For !'ale by all J ewelers. 

"THE NEW ENGLAND WATCH C O . ,  37 eEl. 39 Maiden Lane, Ne'W Yorh . '1 !Snow Hill. London. Enu;land 

Photographic illustrations 
for illustratinll lectures on 
every subject, vrofession .. 
al and popular . . 

WILLIAM H. 
S L I D E S ��he

il���;a��;::{'
l
��)� l�;:;; 

purpose at reasonable cost. 
Send for catalogue. 

RAU. 1 3�2 Chestnut Street P H I LA D E L P HIA, PA. 

All you 
roofing 

save 
tin 

b . I Y uslng : .-----��---.... 

a little bit 

lower In pnce and a 

great deal less in quality 

than " T a y  l o r  O l d 
S t yl e "  tin will be lost 

GREAT Por����foi����nr. PUMP  I a hundred t l· mes over in Beer, Water, 011, MIlk, Whiskey. 
Condensations,Hydraulic Pres8ure' I ' 

Deep Well, Mine, etc. Will not Short Stroke or Injure h " d  t from Load to No Load. Write for Catalog No. 15. I t, e amage 0 your UNION STEAM PUMP CO . •  Battle Creek, Micb 

KEROSENE I house. 
and GAS ENGINE 

burns KEn08EN .K cheaper and 
safer than gasohne. _' Automatic, 
simple. reliabJe. � 0 electric hat. 
tery or flame used. Perfect regula-
�����1�:

d
el��t:l:ell�tti�o;,P�h:r� 

lUg stor.agll batteries, pumpmg and 
all powr. Pl{fl��; 
Aii��:;��])T �i�NKW YOllE. 

U. !l. GOVERNMENT. 
JlIgheftt Awo.1'4� dIrect coupled 
Generator-Set, Pari& ExpositlOn,I 900. 

�- ' �  Golf} Medal. Pan ·American Ex· 

Every house .owner , and every builder 
should know something abouLrooting ma
terials. The more a man knows about 
roofs the surer he is of tin. The more he 
kno�s about tin, the surer he is of " Taylor 
Old Style. " " Taylor Old Style " is identi
fied by the Arrow and Target on each sheet . .  

lloSltion, 1 9(,)1 .  Gold ' Medal. Charleston, S. C., Exposition, . 190�. 
Gold Medal and ' Special nl�loma has been awarded to the COMPANY :!,�::, �9;:.

eiss Oil Engine aG the LOUlsfana Purchase Exposition at St. N. & G. T A YLO R 

WI RE ROPE MAOE 
.u�"" J'''''I�_, ..... BA5COM I\OPE cO. 

ST. LOUIS.MO. 

ESTABLISHED 1810 

P h i l a d e l p h i a 
FOR 

G U N S M ITHS.  TOOL 
MAKERS,  EXPE R I · 
ttl E NTAL & R EPAI R  
W O R K ,  ETC .  
�'rom 9·in. t o  13· in. swing. 
Arranged for Steam or 
"Foot Power, Velocipede 
or Stand-Up '!'readle. 
Send jor Lathe Catalog. 

. 'tlATIQNAL. /llDTOA VEHICLE Co. 
1019, East 22d ,St., IndlanapoU .. Ind. 

Andrew Ca rnel!le. Tholnas A. Edison . and many other 8ucce8sful men be
gan their careers at. 'l'elegraph 

. . Operating. Why don't you 
leMn 1 For $1.75 we will 

send you a complt'te 
N. D. outfit Wjth 
book of ins.tructiOllS, 
b.v expre�9 (not pte-

Electro·Plating 
ApparatD! aDd Material. 

THE 
Hanson & Van Winkle 

Co., 
'Se,,·arli. N. J .  

92 William St . •  N .  Y. 
30 & 32 S. Canal St. 

CblcQlro. 

By the Brooks System. 
You can build your own Launch-Sai1boa� 
-Rowboat or Canoe-in your leisure timl 
-evenings-and the work will be a sourCE 
of profit and pleasure. It's easy when w( 
show you how. 

S 1 Z covers the cest .t • SSO boat 
Cheaper boats cost less In proportion. 
Write us-we'll  tell you how. 

The Brooks System consists of exact 
size Printed Patterns of every piece, 
with Detailed I nstructions. a complete 
flet of Working i l l ustrations, showing 
each step of the w ork, an itemized bill of 
Material required and how to secure it. 

Our system is so plaiti you cannot fail. A full 
eizeU pattern of each �piece with instructions 
that not only TELL, but SHOW you, by U1UB
trations, every detail. 

o Over six thousand amateurs success
fully built boats by the Brooks Systelll 
last year. Fifty per cent. of them have 
built their second boat. Many have, es
tablished themselves in the boat manu
facturing business. ' 

Patterns of all kinds and sizes from 12 to 65 ft. 
Prioes from $2.50 up-Catalogue and particulars FREE. 
Fol' 25e,100 page , eatalogue containing valuable Infer. 
mation for the amateur yachtsman, .howing . •  everal 
working illustrations of each boat, and a full set , for 
one boa.t. Full Hn'e of knock·down and completed Doa.tS .  
When 80 ordered-Patterns are expressed, charges pre· 
-para; C. O. D. to allow examination. 

BROOKS BOAT MANUFACTURINQ CO. 
Originators olthe Pattern System of 

Boat Building 

4.01 Ship Street. Bay City, Mich.,  U. S • .•• 

BACIUS 
GAS &, GASOLI N E  E N G I N E  

S i m p l e ,  Econom ical , Du rable. 
S u itable -for all kinds of work. 

BAC�!JS WAIER MOIO� cheapest power known. 
Write for Circular and prices. . 

BAC KUS WATER MOTOR CO •• Newark. N.J •• U.S .It 

Scale 'R..emoved Free I 
We will remove the scale from your boilers with a 

Dean Boiler Tube Cleaner 

, 
We will loan you one of these cleaners for a free 

,trial. Write for our treatlse. " Economy iIi the Boller 
Room." 

WM. B. PIERCE CO • 
3 1 9  Washington !Street. Buffalo. N. V. 

ON TYPEWRITERS 
of all nakes 

Everything for the Automobile ,J�����t� W . F. & J N O . BAR N ES CO. 
rO��f �f:c�r��

r 
aC:;:: 

ratus. supplIes and· ' 

Auto Fur Coats, - • $20.00 up 

Auto Rubber Coats, ' • 6.00 up 

Auto Cravanette Clothing. 
Yankee Spark Plugs, 2.00 
Yankee Electrical Cut-Out 

Switches, • 1.50 
Big Free Catalog 

ELECTRIC MOTOR &'S2 
COUNTER SHAFTING 
The most praetical, use
fUl, instructive electri-
cal appliance made. Size, nU x4x7U inches. WorkS perfectly. 
outfit complete, ready for use, 

$2. 00.  Send for catalogue No. 6 full of 
electrical goods. 
J. Andrae & SODS Co., 

474 West Water St. , 
MIlw'aukee,Wlseon.sJn. 

Established 1872. ' 1999 Ruby St., ROCKJI'ORD, ILL .. 
, , novelties. 

J,. H. ,Bm<NELL & CO., Inc .. 20 Park Place New York, 

Removable Coupe Top Chelsea 
, I,atest product in 

ELECTRIC · PLEASURE VEHICLES 
For Winter Vse, Ideal 

,For 'Sutnlner. Re�ove the Top 

ELECTRICS 
You See Them 

Evc;rywhere 

CAR. CO • .  

Indianapolis; Ind. 

�ui�vfo������ ;YOUR OWN ELECTRIC LIGHTS 
Any size place. summer homes, launches, yachts, etc. 
Every detail illcluded; ,  very best mat,nal : practical. 
So simple po electrician required. Ugh,t A ll the Time. 
as ' storage: battery , inCluded. Oas, Gasoline or, Steam 
engines used give , p1ent¥ .of:pow,er for, pumping water, 
sawing wood, refrigeratton. etc. For our new 56-page 
Catalogue 'describing over 100 different outfits, address 

ELECTRIC OEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 

"T H E 
TYPEWRI TER 

EXCHAN G E  

J E S S O P  S T E E L  C C?  M F R �  OF CR UCIBLE SHEET STE E L  WA S H I N G T O N . PA . 




