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BEARING OF THE SOO CANAL ACCIDENT ON PANAMA. 

It was inevitable that the recent accident to the Soo 
Canal locks on the Canadian side would be cited by 
.those who are opposed to the building of a lock 
canal at Panama, as affording the strongest

' 
kind of 

evidence of the truth of their contention that to con­
struct a canal with

' 
locks at Panama is to invite a 

similar disaster and render the future security and 
permanence of the canal very precarious. We are 
quite willing to admit that, if the Panama locks were 
designed on the same plan, and if ships were to be al· 
lowed to pass through the locks under their own power 
as they do at the Soo locks, the point would be wen 
taken, and it would be possible for a blunder upon the 
part of either the captain or engineer of a ship that 
was passing through to wreck the whole canal and put 
it out of commission for many months an'

d possibly 
for one or two years. 

In drawing the plans for the locks at Panama, how­
ever, the engineers have taken care to make certain 
provisions against disaster, both in the locks them­
selves and in the manner of controlling vessels that 
are passing through, which will render it practicaHy 
impossible for an accident �milar' to that which oc­
curred on June 9th in the Canadian lock to be re­
peated. To be convinced of this we make a brief 
r{sume of what actually took place in the recent dis­
aster. 

The. lock on the Canadian side is 900 feet long, 60 
feet wide, and has a lift of 20 feet. At the time of the 
accident two ships were in the lock on their way down 
the canal. The waters in the lock were therefore on 
the same level as the upper reach of the canal. The 
upper gates were open, and the lower gates, being 
closed, were subject to the full. head of twenty feet of 
water. At the same time, approaching the lock from 
below, was a steamship, the "Perry G .. Walker." The 
captain had given orders to reverse the engines and stop 
the ship, but through some misunderstanding the en­
gineer continued to ge ahead. Before the ship could 
be stopped, her bow struck the lower gates, which were 
holding back under a head of twenty .feet the waters 
of the lock and canal above, and smashed them down. 
Immediately the lock was changed into an open chan­
nel-way with a fall of twenty feet in nine hundred, 
and the whole mass of water in the upper reach of the 
canal commenced to sweep through in a raging torrent, 
wrecking the three ships that were concerned in the 
disaster. 

Now the locks at Panama have been designed with a 
special view to the elimination of just such a disaster 
as this. In the first place, no ship will be allowed to 
approach or pass through the locks under the power 
of her own engines. On reaching the locks, either 
from above or below, she must be stopped several hun­
dred yards from the structure. Then she will be taken 
in hand by powerful electric towing locomotives, run­
ning on tracks laid on the brink, of the canal, some in 
front for towing, 'and others astern for checking the 
ship's way. The vessel, which will move at slow speed 
through the locks, will thus be held in absolute con­
trol. This will eliminate the present danger of a mis­
understanding of signals between the captain on the 
bridge and the engineer below, either through a mis­
reading of.. signals � or 'a failure of the engine-room tele­
graph to work properly. 

As a' further provision against carrying away the 
gates, they 'willbe� built in duplicate with' a 'wide 
stretch of water between; 'so that if by -any chance 
the vessel should touch and break down the first gate, 
the water will be held by the gates beyond. These 
emergency or collision gates will be built of such 
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strength that it will be impossiole for a ship to break 
through them and reach the gates beyond. 

Still another provision has been made against the 
escape of the waters of the lake, in the remote con­
tingency of the ship getting away from the powerful 
towing engines and carrying away both the col­
lision and water gates proper in succession. This con­
sists in a massive swinging gate at the upper en­
trance, which, normally, lies up and down stream in a 
pocket formed in the side walls of the canal. The 

gate consists of a massive skeleton frame, carrying a 

line of sluice gates which, normally, are in the raised 
position. In case of an impending accident, the gate 
would be' swung around across the cliahnel and the 
gates rapidly lowered until they completely shut off the 
water. If no accident occurred, well' and good. Should 
a lock gate be damaged, there would be a loss Simply 
of the water in the locks, and the whole lock structure 
would be left dry and open for inspection and repairs. 
Even the most incredulous must admit that, with such 
proviSions, with proper care, the possibility of the 
escape of the whole lake is not even remotely pos­
sible. It could take place only through the grossest 
negligence. 

In the discussion of this problem 'we shall hear 
doubtless a great deal about the accidents which have 
taken place in past years both in the Soo Canal and in 
the Manchester Canal. It is true that on more than 
one occasion ships have collided with the locks and 
put the canals temporarily out of service; but we be­
lieve in almost every case disaster has been due to the 
always dangerous arrangement of separating the man 
who controls the ship from the man who controls the 
engine. and providing only an automatic means of com­
munication between them. The elimination of this 
feature at Panama and the absoi�te handing over of 
the ship to the lock officials, who will have her in sight 
all the time, and will handle her from the shore by ap­
pliances whose motive power will be ample to control 
her speed and stop her at short notice, will render 
rassage through the Panama locks a safer operation 
than that of many great engineering works which run 
from year to year without the least dislocation or dis­
aster. 

QUEENSBORO BRIDGE A SAFE STRUCTURE. 
A few months ago we had occasion, in company 

with several other technical journals, to criticise the 
Bridge Department of this city, because the boards of 
engineers apPOinted to investigate the Queensboro 
Bridge found that, under the assumed maximum load­
ing of 16,000 pounds Per lineal foot, certain members 
in the bridge would be overstressed from 20 to over 
40 per cent. These conditions were due to several 
causes, prominent among which was the addition of 
two elevated tracks on the upper floor of the bridge 
and certain changes in the paving of the roadway, 
etc., which together had made a considerable increase 
in the dead weight of the structure. 

There can be no doubt that the public anxiety about 
the bridge, which had been very naturally awakened 
by the fall, of that other great cantilever structure, 
the Quebec Bridge, was greatly aggravated by the· facts 
presented in the reports of Prof. Burr and Messrs. 
Boller and Hodge, above referred to. In the interval 
since these reports were made public, the Bridge De­
partment has followed the' suggestion made by these 
engineers for redUCing both the dead weight of the 
bridge itself and the live load which it will carry. 
The two additional elevated tracks have been re­
moved; the footwalks, which were to have extended 
outside the trusses, have been placed above the string­
ers of the discarded railroad tracks; the enormously 
heavy concrete paving, which was not contemplated in 
the original plan, has been greatly reduced in thick­
ness and lightened up. The result of these changes 
is that, if the traffic is subjected to the restrictions as 
to spacing of trains and crowding of teams, which ob­
tain on other bridges, the stresses in the structure 
will be kept down within the limits of safe engineer­
ing practice. 

In view of the fact that the bridge has now been 
formally opened to traffic, unusual interest attaches to 
a recent report on the structure made by Mr. F. C. 
Kunz, the chief engineer of the Pennsylvania Steel 
Company" who built the bridge. It is accompanied by 
a supplementary report by a commission consisting 
of two past presidents of the American Society of 
Civil Engineers, the engineer of bridges of the Penn­
sylvania, and the consulting engineer of the Baltimore 
& Ohio and Erie railroads. The commission draws 
attention to the fact that since the failure of the Que­
bec Bridge, public confidence has been disturbed as re­
gards the safety of bridges of unusual magnitude, and 
that the distrust has been aggravated by the opinion 
expressed in the report of the Royal ComrrMssion which 
inqUired into the cause of failure of the Quebec 
Bridge, who stated that "under extreme conditions the 
Quebec. Bridge stresses are in general harmony with 
those permitted in the Blackwell's Island Bridge"-an 
"unwarranted rema.rk," in the opinion of the com­
mission. 

Although there has never been any question of the 
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excellent character of the steel and of the work ot 
erection as done by the Pennsylvania Steel Company. 
both of the city's expert 'reports having pronounced 
the work to be "first-class," the present report may 
be regarded as an '''apologia'' of American principles 
of bridge design in structures of great size, with a 
criticism of the faulty applipation of one of these 
principles as applied in the present structure. It is 
impossible within the limits of

' 
the present article to 

give even a brief resume of the report, nor is it neces­
sary; but we wish to dwell upon one, and perhaps the 
most important, point made by Mr. Kunz. when he 
affirms that in adopting a theoretical live load of 
16,000 pounds per lineal foot over the whole bridge 
as part of the basis data for the design, the Bridge 
Department erred on the side of caution. They adopted 
a loading which could never by any possibility occur 
in practice; which would involve a congestion so close 
that the movement of the traffic would be impractica­
ble, a condition, in a word, which could only be real­
ized by costly preparation and the assembling of the 
multitude of cars, vehicles and people by some care­
fully·thought-out plan. 

In designing a bridge and cal�ulating the amount of 
stress which must be provided for in each of its mem­
bers, it is necessary for the engineer to determine 
what will be the weight of the structure itfjelf and 
what the weight of the moving traffic and the wind 
and snow loads which it must carry. The first, which 
is known as the dead load, can be determined with 
great exactness, but the second is necessarily prob­
lematical. Not only will the amount of traffic on the 
bridge vary at different times, but it will vary in dis­
tribution. On some days it will be heavy, on others 
light, and on the same day and at the same time it 
may be heavy on one part of a bridge of the magni­
tude of the Queensboro and relatively very ·light on 
some otlJer part. For these reasons the engineer has 
to assume or "guess at" the probable live loading of 
the structure. The customary and most reasonable 
plan in bridges of great magnitude is to assume the 
largest practicable or "working" load that coul? pos­
sibly be accommodated and kept moving on the bridge_ 
This is known as the assumed live load. It is added 
to the known dead wind and snow loads, and the sum of 
these, as thus ascertained, is used in determining the 
proper size and strength of the various members of 
which the completed bridge will be made up. 

Now it is considered by Mr. Kunz and the commiS­
sion that in assuming the live load of the Queensboro 
Bridge at 16,000 pounds, or no less than eight tons, 
on every foot of the bridge, the figure was placed alto­
gether too high. To produce a load of 16,000 pounds 
per foot, it would be necessary to load all the four 
.elevated tracks with eight-car subway trains, with 
each train touching the one ahead of it; load the four 
trolley tracks with the heaviest surface cars placed 
bumper to bumper; load the 35-foot roadway from 
side to side and throughout the whole of its length 
with the heaviest motor trucks in use in the city, 
weighing nine tons apiece; and to crowd the footwalk 
with a mass of people packed together twice as closely 
as the crowd at the forward end of a North River 
ferryboat when. it is approaching the slip. 

Now since it is not conceivable that any condition, 
even of extreme panic, could induce a congestion ap­
proaching this, .it is evident that had the Queensboro 
Bridge, as designed by the Bridge Department. been 
found to be able to carry such a load with safety, it 
would have been stronger, heavier, and more costly 
than the requirements of traffic could possibly call for. 
We do not say this to excuse the blunders of the 
Bridge Department; for having adopted a certain load­
ing and a certain maximum unit stress, it was their 
duty to design the bridge compatibly with these re­
quirements. In a matter of such serious moment as 
the design of a bridge of this character, the engineer 
cannot afford to play fast and loose with his data. 

Although the errors were made and are quite inex­
cusable, it is in a sense fortunate that so high a live 
loading was assumed, since it has made it possible 
by taking oft' a certain amount of dead load to keep 
the stresses throughout the bridge well within the 
limits of what is considered to be conservative engi­
neering practice.' 

In conclusion, then, the citizens of Greater New York 
may rest satisfied that, in spite of the mistakes which 
have been made, they possess in the lately opened 
structure a bridge which, although it does not possess 
the full capacity corresponding to the amount of ma­
terial and money cost that has been put into it, never· 
theless is perfectly safe for the loads under which it 
will henceforth be operated. 

. .. ' . 
Arthur Wright has invented an electrical device 

for evaluating algebraical formulre and equations. The 
device c(msists in the combination of special rheostats 
attached to slide rules and a Wheatstone bridge, by 
which quantities can be multiplied, divided, added, or 
subtracted. simultaneously, and by which complicated 
algebraical expressions or equations can be. evaluated 
or solved with an accuracy comparable with that at· 
talnable by ordinary slide rules. 



ENGINEERING. 
The contract has been awarded by the Navy Depart. 

ment to the San Francisco Bridge Company for the 
construction at Pearl Harbor, Hawaii,  of what will be 
the largest drydock in the world. The masonIWand 
cement portion of the dock alone Will cost $1,670,000. 
Plans have been drawn for a complete system of de­
fense for the harbor, and the construction of these 
defenses and of the dock will proceed simultaneously. 

In a communication to Stahl und Eisen a German 
manufacturer states that he has succeeded in making 
satisfactory high-speed steels with powder(;ld ferro­
tungsten. The steel contains 0.85 of tungsten, 0.45 
silicon, 0.45 manganese, 0.30 carbon, 0.25 aluminium, 
calcium, and magnesium, and 0.01 of sulphur. The 
powdered ferro-tungsten alloys more readily than tl,lng­
sten metal, and there is less segregation and piping. 

The . French navy has suffered in the past from 
the lack of a systematic plan for the steady growth 
of the naVy by regular annual increments. -- For the 
future the navy will be built up on the programme 
system first adopted by Germany: . The new naval pro­
gramme recently appFoved by the Cab'inet involves an 
expenditure of $ 600,000,000, covering a period of ten 
years.' Six .battleships of the "Danton'" type, . six of 
the "Republique" type, and four armored cruisers of 
the "Gambetta;' type are included in .the estimates. 

Apropos of the proposed deep waterway from Chi­
cago to the Mississippi River, our esteemed contem­
porary Engineering News calls attention to the fact 
that a waterway between Lake Michigan and the Mis­
sissippi now exists across the State of Wisconsin, and 
that recently two steamers of considerable size passed 
through from the lake to the river. The route extends 
from Lake Michigan up Fox River; 38 miles, to and 
�cross Lake Winnebago, and through the upper Fox 
River 105 miles to the Portage Canal, which is 2¥.! 
miles in length. Thence it passes down the Wisconsin 
River, reaching the Mississippi near Prairie du Chien.' 

Now that the Board of Estimate has approved the 
application of the Hudson & Manhattan Railway Com­
pany for permission to extend its tunnels from Sixth 
Avenue to the Grand Central Station, New York, the 
company will push the work of construction with all 
possible speed. A delay of. about six months will be 
occasioned by the work of obtaining property owners' 
consents, and it is estimated that the actual· work of 
construction will consume about eighteen months, in 
which case trains will be running from the Jersey 
City terminals to the Grand Central Station early in 
1911. 

The .question of the possible use of the electric fur­
nace for the making of steel was discussed at the re­
cent' annual meeting of the British I ron and Steel In­
stitute. Nothing has been done in 'this direction in 
a commercial way in England, though a. small experi­
mental furnace is to be built for Sheffield University. 
TlMl system is' being tried commercially at the Krupp 
works at Essen and Volklingen in Prussian Silesia. A' 
few plants have also been installed. in Sweden. Hither­
to steel making by the electric process has not been 
tried on a commercial scale in this country; but we 
understand that one or two furnaces may possibly be 
included in the new Gary plant of the Indiana Steel 
Company. 

The "Carnegie" non-magnetic survey yacht, the na­
ture and objects of which were fully described in our 
issue of February 20th last, was successfully launched 
at the yard of the builders, the Tebo Yacht Basin. 
Company, Brooklyn, on Saturday afternoon, June 12th. 
Work on the building of the boat has been rapjd, and 
the rigging and equipment are expected to be even 
more so. The copper gas producer and auxiliary en­
gines, refrigerators, galleys, and all other details are 
expected to be in place and brief trial trips concluded 
by July 15th, when the vessel will sail for Hudson's 
Bay. She' will continue her magnetic survey work 
there until ice prohibits, when she will return to the 
Tebo basin, to be coppered before proceeding to south­
ern waters. 

Although a correspondent describing a Western tun­
neling . machine in a recent issue' suggeSted that noth­
ing similar was being done 'in the East, the manufac­
turers of a machine for the same purpose have .shown 
their �onfidence in it as 'a practical device by taking 
a contract for the 'boring of an 8-foot sewer tunnel 
under "the Grand Central' Station, New York, in the 
excavat,ion adjacent to which the machine is now at 
work� , 'This is the invention of Messrs. O. S. Proctor 
anil.'Jjl.'F. Terry of the Ten:y & Tench Company, de­
scribed in the SCIENTIFIC AMERICAN of January 9th. 
Whereai;l the trial is admittedly experimental as re-· 

"'}�"" '" . 
gaid:s" me best kind of steel and form of bit to be used, 
-it has nO,t developed as yet any essential defects in 
the machine, in spite of �he exceptional difficulty of 
the task, a streak of quartz having been encountered 
in soft mica�sch1st, which makes cuttil!g with such a 
machine more difficult than if the face of rock were 
uniformly hard. 
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ELECTRICITY. 

Plans are under way for the electrification of the 
more important state railroads of Sweden. It is ex­
pected that the line running from Kiruna, in the iron 
ore fieldS of Lapland, to the Norway boundary will be 
the first to change from steam to electricity. The 
change is made necessary by the increase of traffic 
over the line, which can be handled only by doubling 
the tracks if steam propulsion be still adheJ:ed to. It 
is believed that electrification would be much more 
economical than the construction of double tracks. 

A new method of testing insulation of armature coils 
has been devised, which is known as the "slot method." 
The. dielectric is pressed into a laminated iron slot· by 
meanS of a brass block: The block is connected to one 
terminal of the circuit, and the iron laminations to 
the other. ' An alternating current is thrown into the 
circuit, with a view to discovering the voltage' at 
which a breakdown 'will occur. Owing to the angles 
in the'laminated slot, there is quite a difference betw'een 
the results of this system and the ordinary system of 
parallel plates. 

The use of electricity for operating pumps in mines 
is attended with a high degree of efficlency when it is 
possible to U8& a large sump, whlch may fill during the 
working hours, and thus permit of deferring the pump­
ing operation to those hours when the power plant 
is underloaded. Under such conditions the very best of 
steam plants cannot compete with electricity, for it 
is possible to use an approxiIilately uniform load dur­
ing twenty-four hours of the day, and the power com­
panies make a low rate for such service. 

One of the baseball grounds in Cincinnati has been 
equipped with electric lamps, so that it will be pos­
sible to play the game at night. The lamps are placed 
on tall steel towers surrounding the grounds, and 
searchlights directed upward permit the players and 
spectators to follow .a fiy ball that is batted high in 
the air. The illuminated grounds were tried out 'quite 
l'ecently by one of the National League teams, and 
proved quite a success. It is predicted that illumin­
ated baseball will' become quite an evening entertain­
ment, and should be very popular with those enthusi­
asts who are. unable to get off of an afternoon to wit­
ness their favorite game. 

A recent patent 'that should be of particular interest 
to electricians and plumbers covers a machine for bor­
ing holes through overhead beams, which does not· re­
quire the operator to climb a ladder, but may be oper­
ated and directed from the floor. The machine is 
mounted on a staff provided with a foot which rests 
on the floor, and this staff may be adjusted to bring 
the boring tool against the ceiling or beam. The tool 
iE operated by means of a hand crank, and the feed is 
regulated by a chain, both within easy reach of the 
operator. The device is arranged 10 bore a double 
line of holes. 

An act recently passed by the Colorado Legislature 
makes it a misdemeanor for any person to tamper with 
electric wires or connections without the consent of 
the owner, or to meddle with an electric meter. A 
fine of from $50' to $300 and imprisonment for thirty 
to ninety days for failure to comply with this law, is 
the punishment. As it is rather difficult to fix the 
blame in ordinary cases, the act provides that the exist­
ence of a wire connection or any damage 'Or alteration 
ot a meter shall be taken as evidence of the guilt of a 
person in possession of the premises. 

Now that an international candle has been fixed upon, 
it is unfortunate that Germany clings to its Hefner 
candle, particularly as the value of this candle is less 
than that of the new unit. It is 'believed that the pub­
lic, not understanding the difference in the value of 
the candles, will be. apt to buy the German lamps be­
cause they'. will bear a higher candle figure for the 
same value. Eleven Hefner candles are equivalent· to 
ten international candles: The international candle is 
'to be adopted in this coun,try on the 1st of Aprii' next. 
Our standard candle will have to be reduced 1.6 per 
cent. That would make a 16-candle-power lamp of 
the present rating equal to i5%, according to the new 
"Itandard. 

A' very interesting eleCtrical. clock was exhibited at 'the Southern EI!'lCtrical and Industrial Exposition held 
in LOuisville, Ky. This clock is different from the ordi­
nary in having no hands. Minutes are indicated by 
means of sixty radial ,rows of lights, each containing 
32 electric globes. The hours are indicated by shorter 
rows of colored lights. In " place of the hands, then, 
two lines of light sweep over the face of the dial, one. 
indicating minutes and the other hours. Each second 
the illumination in an outer circle of lights moves for­
ward one lamp, and when an entire circuit has been 
completed, the row of minute lights is advanced one 
interval. The hour hand moves at five-minute inter­
vals. The dial is formed on the face of a huge peniiu­
lum, which swings to and fro over an arc of 15 feet. 
The pendulum is 48 feet long, and its weight, with the 
5,485 lamps and 11,000 connections required, is 3,000 
pound!!!: Over a mile of wire was used in making the 
connections of the clock. 
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In excavating for a drydock at Taranto, Italy, some 
interesting archreological relics were discovered. 
Among them were a sarcophagus of the fourth cen­
tury A. n. containing two intact bodies, many valu­
able Ionic and Qorinthian vases, sepulchral furniture, 
and a curious terra-cotta group representing Cupid 
kneeling on the shoulder of Venus. 

We recently' made the statement that there was no 
spectroscopic evidence of water vapor on Mars., We 
are informed by the secretary of Lowell Observatory 
that not only has the presence of water vapor in the 
atmosphere of Mars been spectroscopically detected by 
Mr. Slipher at Flagstaff; but that it bas been photo­
graphed and the. amount of water measured by Prof. 
Very. 

Although preparations were made at the United 
States Naval Observatory to observe the eclipse of 
the sun on June 17th, cloudy weather spoiled all the 
plans. Inasmuch as the eclipse was only partial iD. 
these latitudes, and total only near the North Pole, 
where few if any white men, with the exception of 
Commander R. E .. Peary and his crew, are to be found, 
the eclipse was not of much astronomical importance. 

Excavations conducted by the GeI'Inan Oriental So­
ciety have revealed the Palace of Hero.d on a hill south 
of Jericho. In Asur Nebo. the temple erected· by the 
last Assyrian king has been completely excavated, 
with the result',that two smaller temples have been 
disclosed side by side. Lastly, the dwelling. of . an 
ordinary citizen was discovered intact, together with 
many earthenware bowls, utensils, and some tablets 
with inscriptions.' 

001. Prank Touvelle, a rancher living near Medford, 
Oregon, is said to have produced a ,deep-rooted vine 
which brings forth three crops of berries in . a season, 
which result has been obtained by grafting alfalfa 
roots on the roots of the strawberry :Vine.' Alfalfa 
roots deeply and produces three to, fiv:e croPs .. a year 
without irrigation. It occurred to him that straw­
berries might do the same if the vine could be made 
to extend down far enough, so as to receive moisture 
from the soil throughout the season. 

Dr. Jagot, of the Angers medical school, claims to 
have discovered the secret oJ. the mysterious polson 
of the Borgias. Two poisons, apparently, were used, 
one, Slow and the other rapid in operation. The for­
mer appears to have been arsenious acid, commonly 
known as arsenic, which is only slightly soluble and 
therefore acts slowly, while the quick poison was prob­
ably one of tbe soluble preparatio";'s of arsenic which 
act almost instantaneously. It is not, however, positive­
ly proved whether the poison o� the Borgias owed its 
efficacy to arSenic, to the ptomaines of putrefaction, 
or to both combined. 

The rock temperature in Bendigo mines, according 
to the report for 1907 of A .. H. Merrin, chief mining 
inspector for Victoria; Australia, increases at the rate 
of 1 deg. F. for each 75, feet below the zone of invari­
able temperature. At 4,000 feet the tempeI'ature due 
to the heat of the rocks is. 110 deg. F. At this, depth 
the temperature of the water issuing from the rocks 
Is 114 deg. F. Under average underground conditions, 
when there is water in the downcast shaft, the actual 
temperature' in the stopes will be. somewhere between 
75 deg. and 110 deg. F., dependiIig upon the quantity 
of air entering the stope and the length of tiIile the 
aii' is in contact with the rock before entering the � 
stope. 

The flow of sand through tubes has been studied. 
by C. E. S. Phillips. It seems that the rate at which, 
the free surface of a column of sand descends in a ver- . 
tical tube, owing to the escape of powder from an ori­
fice at the lower e;nd, is independent of the head of 
sand above the opening. These experiments are in- , 
tended to throw light upon the manner in which this, 
result is brought about. By placing the pow!Ier in· a . 
D-section tube faced with glass, and arranging dark: 
layers at regular intervals, the relative motion of the: 
particles at various places is rendered visible as the: 
column diIilinishes. The "gurgling" tube indicates; by ; 
the curiouif sound it emits, that the ·flow of sand takes 
place through it intermittently. 

A·newkind ·of glow in vacUum tubes has been dis­
covered by the Rev. H. V. Gill, S.J. A vacuum tube . 
is fitted up containing a small strip of palladium ' foil, 
or platinum. foil (!oated with palladium black, moUnted 
at the 'extremities of two leads, so that its'''temp�ra­
ture can be raised by means of an electric current. 
When the foil is heated in air at a pressure of about 
0.15 millimeter to a white heat, th�re become� visible 
round it a glow, not unlike the "negative glow" in a 
vacuum tube discharge. There is, however, no elec­
tric field except that due to the current employed to 
heat the foll. The glow is a rich purple-blue color, 
and is separated from the hot palladium by a dark 
space. There is evidence that the luniinosity is due 
to a complicated reaction between the gases In the 
tube and particles of the disintegrated palladium. 



Coquetting with 
the fairy. 

Scientific American ; UNE 26, 1909. 

SOliE TRICKS OF THE IIOVING PICTURE IIAKER. 
Moving pictures are exhibited in about ten thousand theaters and 

halls in the United States. With the rapid spread of this new amuse­
ment has also come a marked change in the public taste. When the 
moving picture first made its appearance as part of the programme 
of a music-hall entertainment, spectators were quite content with 
views of factory employees going to and coming from their work, 
the arrival and departure of railway trains, the passing of street 
parades, and similar scenes. Nowadays, a more or less coherent 
story must be unfolded, for which reason the maker of moving pic­
tures has been compelled to write plays ( or at least to conceive them) 
and to have them acted before the camera. Hence it is that every 
moving-picture stUdio includes in its equipment a company of about 
thirty actors or more, a stage 

possible for characters suddenly to appear and disappear. For exam­
ple, by stopping the film and allowing a man to walk on or off and 
then resuming motion, a sudden appearance or disappearance is pro­
duced.' . On the screen there is no break at the point where the exit 
01' entrance occurred, so that the spectator fails to realize the man­
ner in which he was deceived. Sometimes the diaphragm of the 
lens is manipulated, in order that forms may gradually become defi­
nite or indefinite. The "stop motion" is likewise' employed with 
great effe,ct in giving life to apparently inanimate objects. Thus, it 
is possiple for the spectator to see a hlmp of clay form itself into a 
bust of Washington, apparently without hands t� mold it. The trick 
is don� simply by stopping the film after each manipulation of the 

"clay, and then' resuming motion. The� finished picture, which may 
have taken days to complete, 
is run oil on the screen in 
a fa,,;: minutes, and produces 
a truly staggering effect. 
" All these tricks of the 
moving-picture photographer, 
as we have said, are more or 
less embodied in the photo­
graphic play entitled "The 
Princess 'Nicotine." Its mys­
teries . can best be explained 
scene by scene. 

manager or two, a stage with 
scenery fully as elaborate as 
that of the regular stage, to­
gether with all the parapher­
nalia of stage carpentry. As 
the art progressed, it was 
soon discovered that the cam­
era was capable of perform­
ing miracles utterly inexpli­
cable to the uninformed spec­
tator, and hopelessly impos­
sible of attainment on the' 
regular stage. Thus, we find 
a milliner's apprentice trans­
formed into a fashionably­
dressed lady ; a sleeping sot 
cut in two by an automobile 
and then put together again '
by an accommodating chauf­
feur with the aid of his tool 

Some of the" properties" of the" Princess Nicotine." All are 
enlarged fac�similes of objects used in everyday life. 

A man is disclosed sitting 
at a table. Before him on the 
table are a square tobacco 
box, a box of matches, a 
:Corncob pipe, a large round 
magnifying glass with a han­
dle, a square white bottle 
standing on, the square box, 

'kit ; '  clowns mounting stairs backward and making amazing leaps ; 
�arriages which travel backward, dragging their horses with'them ; 
pumpkIns rolling up a hilly street and leaping into upper windows ; 
swarms of fairies springing from scattered roses; columns of vapor 
becoming transformed into radiant vision s ;  and a host of other 
m�rvels which never fail to bewilder. 

Through the kindness of Mr. J. Stuart Blackton and Mr_ Albert E. 
Smith of the Vita.graph Company of America, we are enabled to give 
an explanation of the more important of these mysteries. In one 

,film, which Mr. Blackton has conceived, entitled "The Princess Nico­
tine," nearly all the tricks of the moving-picture dramatist are util­
ized to the full, for which reason we cannot do better than to des�ribe 
in detail the various SCenes of this photographic play and' to explain 
how its many startling effects are obtained. 

CAMERA (00,;' 1) ACTOR 
�.t! rv 

,FAIRy PHANTOM fAI y.../' 
<,., TABLE I""1�CURTAINf.D 

� OPfNING 
'\.PLATFOR� 

'CH""R 

a vichy siphon, and a 
whisky bottle. The man fills his pipe, yawns, leans back, and falls 
asleep. The lid of the tObacco box opens, apparently of itself, and a 
fairy, Princess Nicotine, steps out, trips over to the pipe, points at it, 
returns to the box, helps out a smaller fairy, and motions her to 
climb into the pipe_ As they are thrown on the screen, the figures of 
the ma'n: 'and the two fairies contrast by reason of their sizes. The 
man is life size, the fairies no bigger than his thumb. This peculiar 
effect of disproportionate sizes is produced by means of a mirror. 
The Pl'incess Nicotine is an actress of average height. Her' com­
panion fairy is a little girl about twelve years of age. Both play 
their parts close to the moving-picture camera_ They are reflected 
by a mirror' placed far behind the table' at which the man is sitting, 
the mirror being so arranged that it forms apparently one pane in 
a window. The reflection is caught by the Camera, the lens of 

I 

- POINT OF REFLECrlON 
--------------.- ... -- .. �-.-- -. --- .. ... -... -_._-MIRROR ----- .. 
'f-/ 

V 

The stage setting of the ,. Princess Nicotine,"sho"ft'ing the positions of the camera, mirror, and actors. 

The artifices which are employed are all of them more or less 
dependent upon the fact that a moving picture is made by means 
of a camera, which takes photographs of animated objects on a film 
traveling past a lens at the rate of fifteen pictures per second. 
Almost all the tricks which can be played with the ,sordinary camera 
are also possible with the moving-picture machine. In addition, the 
film's motion can be reversed with curious effects. Thus, if a. horse 
r'a.ce is photographed with a moving-picture machine, it is a very 
simple matter to present the curious spectacle of the animals furi­
ously racing back from the goal to the starting point, simply by 
causing the film to travel backward instead of forward. Double 
exposing, well known to every photographer, also explains many 
strange effects. What is known as the "stop motion" renders it 

which is exactly fiush with the top of the table, so that the images 
apparently stand upon the table. Inasmuch as the distance. from the 
camera to the mirror is great, the two' fairies are so reflected that 
they appear in very diminutive form upon the table. Thus, the 
illusion of miniature fairies is produced. Had the fairies been 
placed from the camera a distance equal to twice that of the mirror 
from the camera, the same result would have been produced. A 
mirror was employed simply to save space. The man in reality 
never sees anything but the . table and the objects upon it. 

The box opens of its own accord by.means of a black thread at­
tached to the lid. A pull upon the thread by a "super" standing out 
of range of the camera opens the box. 

In the second scene the smaller fairy, with the assistance of Prin-

Blowing smoke at the fairy. In reality, the 
actor sees nothing on the table. 

The fairy as the speCtators see her. The tairJ enteriug the pipe with the assistance 
of the "PrlDoeu NiootiDe." Steam serves as smoke. 

fbotographs cOPfrlgb.� tl!09 by Vitagrv.ph Co. of America. 80llE TBICKS OF THE .OVIl(G PIOTURE .ADR. 
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cess Nicotine, pulls the tobacco out of the pipe. The smaller' fairy 

then climbs into the bowl, disappears, and pulls tobacco over her. 

The Princess Nicotine returns to the tobacco box, climbs inside, 
closes the lid, raises it again, peeps out, laughs, and closes the lid 
again. To carry out this illusion,

" 
d corncob pipe and a tobacco box 

of gigantic dimensions are employed-the exact enlarged counterparts 
of the pipe and box lying upon: the table in front of the man. By 

photographing only the two fairies and these huge properties and 

projecting the pictures upon the screen the spectators are apparently 
brought close to 'the table. Instead of tobacco, hay is employed, 
which on the scre'ln looks for all the , world like tobacco. 

Presently the man awakens. He reaches for his pipe, and strikes 
a match. Try as he will, he cannot light the tobacco. He looks into 
the bowl. Snatching the magnifying glass, he examines the tobacco 
carefully. 

The spectators suddenly take the place of the man, and apparently 
look through the magnifying glass with him ; for upon the screen the 
mag:i:lified image of the pipe is thrown., A living fairy is disclosed 
peeping out of the big pipe, smoke rising around her. She laughs 
and points her finger. The efrect is produced simply by photograph· 
ing the girl in the large property pip� and by blowing steam through 
the pipe so that it floats up around tlie girl and simulates smoke. 

The scene is flashed back, and we see the man again at his table. 
He drops the magnifying glass, astonished, turns th� pipe upside 
down, and knocks the ashes out on the table. He examines the 
tooacco through the glass. Again the enlarged image of what he 
sees through the glass is thrown upon the screen. 

The inverted pipe is shown, immensely enlarged, apparently, with 
the smoking tobacco spilled out. The girl leaps to her feet, laughs, 
throws a kiss, runs to the tobacco bo;x, opens the lid, leaps in, closes 
the lid, raises it again. She and the Princess Nicotine both point 
mockingly and laugh. In this transformation, the large property 
pipe is again used, and steam again serves as smoke. 

duced of a rose plucking itself apart, dancing upon the table, and 
molding itself into a cigar. 

After the rose has thus miraculously metamorphosed itself, the 
man returns. He piCks up the cigar and lights it. The smoke rises, 
and then whirls rapidly around. Presently a huge cloud of smoke 
rushes into the white bottle standing on the table. To produce the 
efrect of smoke rushing into the white bottle, steam is blown from 
under the table through a hole in the bottom of the bottle. On the 
screen the film is reversed, so that the steam ( apparently smoke ) 
instead of rushing out of the bottle blows into it. 

Astonished at the very remarkable behavior of the smoke the man 
picks ' up the bottle and looks at it. The fairy is dimly visible 
w ithin. Again he picks up the magnifying glass and peers through. 
Once more the spectators take the place of the man, and apparently 
look through the magnifying glass. They see the girl in the pottle, 
turning around and leaping up and down, knocking at the glass. 
Tliis effect of the girl in the bottle is produced by means of a. dou· 
ble exposure. In other wordS, a series of pictures is taken of the 
botHe alone; and another of the little girl's reflected image on the 
previously exposed film. Naturally, the girl must not move without a " 
prescribed area on her platform beside the moving picture camera ; 
otherwise, " her reflection would fall outside of the bottle. 

The man seizes , the bottle by the top, and breaks the lower part 
with a hammer. Tlie girl is revealed standing upon the box. She 
points to the man, and throws him a kiss. Stooping, she produces, 
apparently : from behind the box, a package of cigarettes. She opens 
the package, takes 'out a cigarette, and hands it to him. He reaches 
for it, takes it, lights it, blows the. smoke at her, and looks at her 
through the magnifying glass. The efrect of the girl standing on 
the box after the bottle is broken js again produced by means of the 
"stop motion," the girl appearing at the proper moment when the 
film is stopped, and motion being resumed when she is in position. 
The package of cigarettes which she produces is in reality a huge 

The actor taking the cigarette t'rom the 
fairy. 

'l'he fairy oft'ering the cigarette The man bent'ath the table blows smoke through 
the rose. 

, 
to the actor. 

Once more the scene is changed. " The man is seen at his table. 
The lid of the box is just closing. It opens once more. The Princess 
thrusts out her arm, and waves it playfully. The lid closes, leaving 
the arm protruding. The man seizes it. He pulls what he supposes 
to be the arm, opens the lid, and to his surprise finds himself hold­
ing a large rose. He smells it, coughs, and "chokes ; for smoke streams 
up from the center of the rose. 

The effect of the closing lid is produced by a fine " black thread 
manipulated by a man out of range of the camera. What is appal" 
ently fhe Princess' arm is a miniature property arm. The transfor· 
mation -of the arm into the rose is produced by a "stop motion." 
In of her words, the camera is stopped, a rose substituted for the 
arm, and the motion resumed. In throwing the picture on the screen 
the "stop" is of course omitted, so that a miraculous transformation 
takes place. The rose has a hollow stem, which is connected with a 
rubber tube passing through the box on the table. A man beneath 
the table blows smoke through the tube. 

Onclfl more the man seizes his magnifying glass, and examines the 
rose. What he sees is again thrown upon the screen. The little 
fairy's head appears in the center of the rose, smoking a cigarette, 
and blowing the smoke laughingly. The rose of course is a huge 
property flower. Back the scene chlj.nges. The man drops the rose 
(a paper rose of natural size ) ,  frightened, and runs out. Presently 
the leaves detach themselves from the corolla, and commence to 
whirl around of their own accord toward the center of the table. 
Gradually they approach the center, and roll themselves up into a 
cigar. To produce this illusion, the "stop- -motion" is again called 
into requisition. Each leaf is carefully· plucked by hand. The stage 
manager moves the leaves of the rose just so far and no farther', 
steps out of range of the camera, and another picture is taken ; and 
so on to the end. With the film flickering in front of the projecting 
lens at the rate of twenty pictures per second, the illusion is pro· 

property package, as large as the girl herself. In the reflection it 
appe3lrs as small as a real package, so that the spectators are com­
pletely deceived. The cigarette which she removes from the package 
is a property cigarette, a yard long, and stufred with hay. In the 
mirror it appears as small as a real cigarette. The effect of the 
man's taking the cigarette from her is again produced by means of 
the "stop motion," a real cigarette being substituted for the false. 

When the man .picks up the magnifying glass to observe the antics 
of the fairy after he has blown smoke at her', the scene is again . 
changed, so that the spectators apparently look through the glass: 
The smoke in the magnified image is really steam, the illusion being 
heightened bec�hse the fairy coughs, shakes her fist, and stamps 
her foot in rag�, 

In the next scene the man is still shown blowing smoke. He takes 
a match, lights it, and holds it toward the fairy. She shrinks in 
fear. The man laughs, looks away, and blows out the match. In 
revenge the fairy stealthily creeps toward the match box. He 
watches her antics through the magnifying glass. In the magnified 
image the spectators see her opening the match box, taking out 
matches, and piling them up. She strikes a match .on the box, and 
ignites the pile. The match box shown in the magnified image is a 
large property match box. The matches themselves which the fairy 
,piles up are between two and three feet long, and are provided with 
paper heads which look for all the world like phosphorus in the 
camera. 

When the scene is flashed back again to show the man at the table, 
the real matchet! ' (which have meanwhile been arranged in a pile ) 
are shown blazing, with the fairy still bending down in the position 
of applying the match. The man seizes the seltzer siphon' on 
the table, points at the blazing matches, looks through the magnify­
ing glass. Again the spectators take the place of the man, and 

( Concluded on page 481. ) 

The fairy :  shaken out of the pipe. 'l'he 
smoke 18 .8leam ; the tobacco, straw. 

The fairy within the bottle ; an eft'ect prodnced 
by double exposnre. 

The fairy in the center of the ·propertl 
rose. 
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Shaking the fairy 
out of the pipe. 



THE METROPOLITAN TOWER AND THE " ZEPPELIN It " 
TWO STRIKING COMPARISONS. 

Two very big structures which are more or less con­
stantly in the public eye are the new Zeppelin airship, 
which recently met with disaster, and the Metropoli­
tan Tower, which overtops every building in New 
York. Very few of us realize, perhaps, how huge the 
Zeppelin airsb-ip and the Metropolitan Tower are, 
largely because we must ordinarily deal with their 
dimensions in numbers. To present their immensity 
more forcibly, we have performed on our front page 
the photographic miracle of overturning the Metro­
politan Tower and of floating the "Zeppelin" over the 
"Louisiana," one of our newest battleships. 

The immensity of the tower is never more keenly rea­
lized than when the city of New York is viewed from 
the Orange Mountains of New Jersey. On a clear day, 
the white shaft rises magnificently in the sunlight to 
a height which justifies the title "Campanile of New 
York," that has been given to the building. Only to 
the suburban dweller is this spectacle vouchsafed. The 
thousands of New Yorkers whose peregrinations are 
confined to journeys on the street railways or sub­
way from one end of the city to the other have few 
standards of comparison. They throw their heads 
back and wonder how high the tower is. For the 
benefit of these New Yorkers, we have photographi­
cally caused the building to topple and settle itself 
intact in Madison Square. The stupendous shaft of 
pure white marble towers to a height of 700 feet above 
the sidewalk. It has a base measurement of 75 feet 
by 85 feet. Madison Square extends from 23rd Street 
to 26th Street. If the tower were overthrown and 
laid on its side, as We have shown on our front page, 
the tip of the flagstaff which surmounts the summit 
would fall beyond the upper bounqary of ¥adison 
Square, somewhere near 27th Street. The building is 
85 feet wide on Madison Avenue, a width so great 
that were the building laid on its side, it would be 
impossible to see the dwellings behind it from Broad­
way. Only the cupola of the church on 24th Street 
'Would be visible. In other words, the tower is wider 
than an ordinary residence is tall, a fact which is 
probably not appreciated when we contemplate the 
lofty pile in its normal position. 

We have previously had occasion to comment upon 
tbe height of this marvel of American tall building 
construction, and we cannot do better than to recapitu­
late briefly some of the facts previously brought out. 
Fully one-half of the tower looms above the skyline 

, drawn by New York's cornices. So tall is the struc­
ture, that the snowy pinnacle catches the rays of thA 
rising sun while the street below is still in darkness. 
When the sun sets behind the Orange Mountains of 
New Jersey, and the street lamps light up one by 
one, its rays will fall upon the top story of the Metro­

' politan Tower. It is a significant comment upon the 
height of the structure to state that the highest of the 
Montclair hills is lower than the tower by thirty feet. 
In. other words, the man whose office is situated on the 
topmost storY does his day's work on an artificial 
hill. 

The Metropolitan Tower is the loftiest habitable 
st.ructure in the world. For sheer height, however, 
it !s surpassed by the Eiffel Tower, which is not an 
office building, and therefore hardly falls in the same 
class. The Zeppelin airship, on the other hand, stands 
without a rival in aeronautic hugeness. Since the 
craft was primarily intended for military use, it is 
but fitting to compare it with a modern battleship, 
for the "Zeppelin" is a warship of the air, even though 
it is not likely that it will ever be armed with guns, 
because of the enormous volume of explosive hydro­
gen carried in the gas bags. Absolutely accurate fig­
ures of the "Zeppelin's" size.-- are not available, ' but 
from the best information at hand, we gather that 
the airship is 446 feet long, and that the diameter 
of the gas bag is 38 feet. That the "Zeppelin" is 
comparable in size with .Ii modern battleship is fully 
borne out by one of our front-page illustrations, in 
which the craft is shown hovering over the United 
States battleship "Louisiana" in a position never 
likely to occur in actual experience. The "Louisi­
ana" measures 450 feet on the ' water line, and 
45614 feet over all, so that a very good idea of 
the bigness of the airship may be gained simply by ' 
contemplating the "Louisiana." Unfortunately, the 
two vessels are so widely different in character, that ; 

further comparison is practically impossible. ' The bat­
tleship floats on water, the "Zeppelin" on " air. ' A' 
rather far-fetched comparison might therefore be ' 
drawn between the tonnage of the "Louisiana" and 
the lifting capacity of the "Zeppelin" ; in other words, 
between the 16,000 tons of the "Louisiana'" and the 
7,062 pounds of the "Zeppelin." The result shows 
simply how little can be expected of all airship in 
carrying capacity, and how very necessarY battleships 
will always be in order to carry heavY guns. 

. . . .. . 
Death of' LOllis Prang, 

Louis Prang died at Los Angeles on June 15th . at 
the age of 85, while on his way to the Seattle Expo-

Scientific American 
sit ion. Mr. Prang devoted more than forty years of 
his life to the creation of standard colors, a problem 
that is of the utmost scientific importance. It is all 
the more remarkable that he should have succeeded 
so admirably, in spite of the fact that his education 
was not obtained in a university. When he was 13 
years of age his father began training him in calico 
printing in Germany. In 1848 he fled to this country 
because of his affiliation with German revolutionists. 
He rapidly made his way in the lithographic art, and 
was soon regarded as one of the masters in his pro­
fession. 

• · e  . •  
The Rapid Aging of' Wines and Whiskies. 

The mere fact that alcoholic beverages must be al­
lowed to mature for a period frequently extending over 
many years, naturally raises the question: Why is it 
not possible by chemical means to produce the same 
effect in the laboratorY in a very much shorter time? 

The idea is not new, for attempts innumerable have 
been m ade in the last one hundred years to cure dis­
tilled liquors of their "rawness." It can be safely said 
that they were never completely successful. A method 
which applied excellently to one liquor, failed utterly 
when applied to another. It was not until organic 
chemistry had advanced so far that. the nature of the 
substances which are usually grouped under the title 
of "fUsel oils" was known, and their reactions studied, 
that a successful method of aging liquors artificially 
could be hoped for. It is now recognized that the dis­
agreeable odor and taste of a newly distilled liquor are 
due to a group of higher alcohols in the "fatty" series, 
amyl alcohol being the most prominent. There are 
besides bUrYl and capryl alcohols, and corresponding 
acids in the free state. The organic chemist found 
that by storing liquor for years, the higher alcohols 
are transformed into "esters" by combination with 
the acids. The old idea, which still finds expression 
occasionally in books, that the "fusel oil" is gradually 
removed by the charcoal lining of the charred casks, 
is quite wrong, for it has been found that in some cases 
old brandies contained even more fusel oil after long 
storage than when freshly distilled. It seems that the 
more agreeable flavor of an old liquor is due entirely 
to chemical changes produced by time, among which ,is 
the transformation of the free higher alcohols into 
aromatic "esters." 

It remained for the late Mr. James Howden, a Scotch 
chemist, to apply the discoveries made in organic chem­
istry to these baffling problems. His process, which 
has been patented both in this country and abroad, is 
based upon the fact that the water solutions ' of the 
alkyl-acid salts, of potash and lime bases, can be boiled 
for protracted periods without allowing the alcohols to 
escape. He first thought of trying this principle to 
the improvement of inferior' grape brandies. He first 
digested the raw brandy for a suitable time at tem­
peratures ranging from 120 to 160 deg. Fahr. with the 
addition of a fraction of one per cent of sulphuric acid. 
The raw flavor was promptly removed by the acid. 
After lime carbonate was introduced to neutralize the 
acid, the distillate was immediately salable and quite 
free from rawness. 

An investigation of Mr. Howden's process has been 
made by distinguished chemists and alcohol technolog­
ists, among them Prof. E. W. Hilgard of the University 
of California, and the experts of the Internal Revenue 
of the United States. It seems to be the general con­
sensus of opinion that Mr. Howden succeeded in solv­
ing a problem which has so long perplexed the distiller 
and the chemist. 

The Howden process is applicable not only to 
brandies, but to most other distilled liquors as well, 
with modifications depending upon the nature and 
amount of their respective flavoring compounds or fusel 
oils. The amount of acid used, the time of digestion, 
and the temperature employed can be so nicely regu­
lated, that a liquol" can be almost completely deodor­
ized, and practically every drop of objectionable fusel 
oil removed, or enough fusel oil left in the liquor to suit 
the requirements of the trade or of the individual 
taste. Prof. Hilgard states that if sulphuric acid 
should be undesirable, it is possible to employ other 
polybasic acids, such as phosphoric, tartaric, oxalic, etc. 

The amount of sulphuric acid employed in the case 
of whiskies is almost negligibly minute, for it ranges 
from one-quarter to two-thirds of one per cent by vol­
ume to 100 of pr�of spirit. 

The brooding temperature is usually maintained' be- . 
tween 145 and 150 deg. Filhr. for whiskies. The -time ' 

of digestion ranges from one to th1"ee days, this de­
pending upon the amount of acid used. As soon as 
the desireil flavor is obtained, the '-liquor is passed - off 
through a refrigerating coil, and nEmtrali�ed with pure 
lime carbonate or with sal soda in amounts ' previously 
determined. The free acids in the liquor, so far as 
they have been combined into "esters," are also elim­
inated in the final distillation. The distillate is en­
tirely free fr'om any of the reagents employed. In 
other words, it is a whisky, wine, or other liquor, such 
as would be obtained only after years of storage. In 
many cases it excels in quality the liquors which have 
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thus been stored. The residues remaining in the re­
tort contain valuable by-products. 

In Prof. Hilgard's opinion, the improvement jg in the 
main due to the elimination of the fusel oils, but "it 
is highly probable that the formation of well-flavored 
esters from them and the original free acids also have 
their part therein. In this respect the process is ex­
actly parallel to the ordinarY process of aging in casks, 
but there can be no doubt that the partial removal of 
the free alcohols not only improves the flavor, but also 
renders the liquor less liable to produce the serious 
cerebral and nervous disorders which are all known to 
result from the use of such fusel-laden raw liquors as 
the potato whisky of Europe or the French absinthe. 
The large-scale trials made in Kentucky have shown, 
within a few months, a most pleasantly flavored, soft 
liquor which, according to the analyses made at the 
Internal Revenue Office at Washington, contains but a 
fraction of the obnoxious fusel oils originally contained 
ill the raw distillate." 

One of the most praiseworthy features of the proce�s 
is to be found in the faCt that the distillate is quite 
free from any foreign addition or flavor. In other 
words, it has withdrawn from the original liquor the 
objectionable qualities, and has not added to it a new 
flavor', which serves to disgnise the intrinsic rawness 
of a new liquor. 

Almost everY product hitherto obtained has con­
tained some flavor foreign to the quality of the liquor, 
and has for this reason been discarded. At the present 
time, the most :widely-employed expedient for render­
ing freshly-distIlled liquors acceptable to the palate is 
this objectionable 'method of ' adding flavoring com­
pounds to conceal the rawness. Still another method 
is to dilute; �r "blend," the raw liquor with a large 
proportion of spirits, whose distillation has by the use 
of rectifiers been carried so far as to approximate pure 
ethyl alcohol. " 

This whole subject of the rapid maturing of 
liquors is peculiarly timely, in view of the fact that 
the United States government is , now endeavoring to 
define,the term' "whisky," and to compel the makers of 
"blended" whiskies to label their product truthfully. 
The rectifying system is so extensively pr'actised in the 
United ' States, that it may be said our whiskies are al­
most all "blends." The Howden process, if it ,is ever 
commercially introduced, will enable the straight­
whisky maker to label his product honestly, to place 
on the market within a few months a liquor which 
in quality and flavor cannot be produced except by 
long years of storage, and to remove the odor of mash 
without disturbing the congeneric flavors. 

• • • • • 
Preparation and Constituents of' Tea. 

The preparation of tea for market comprises - four 
processes : wilting, turning and rolling, fermentation, 
and roasting. In the course of these processes the , 
proportion of tannin in the leaves is greatly dimin­
ished, for example, from nearly 23 per cent to 12 per 
cent. The characteristic aroma of tea is developed 
gradually in the process of fe�lnentation, during 
which the ethereal oils or their chief constituents are 
set free from the glucosides. ' The freshly plucked 
leaves contain about % per cent of free caffein (thein) 
and 3 2/3 per cent of combined caffJin, but after roast­
ing three-fourths of the caffein of tIre leaves is in the 
free state. The increase of free caffein is propor­
tional to the decomposition of tannin, a fact which 
indicates that the two substances were originally com­
bined together. The oxygen of the air assists in the 
decomposition of tannin, but atmospheric organisms 
play no part in the fermentation, which must, there­
fore, be caused by ferments already present in the 
leaves. In the "bud" tea made from the youngest 
leaves, apparently by simple drying, two-thirds of the 
caffein remains in the combined state. Burmese tea, 
which is " prepared by crude methods, contains the 
smallest proportion of combined caffein. Green Chinese 
tea contains less combined caffein than black tea, and 
also less tannin. 

• 1 . '  • 
The Current ' supple:rnent. 

An elaborate article on the North German Lloyd 
steamer "George Washington" opens the current SuP­

PLEMENT, No. 1747. Mr. C. K. Baldwin writes on auto­
matic feeders for handling material in bulk. The re­
lation of the character of coals to the , prevention of 
smoke is considered by D. T. Randall, engineer of the 
Fuel Engineering Department of the Geological Sur­
vey. A thoughtful article is that entitled "The Tyran­
ny - of Scientific Dogma." Few animals are more inter­
esting than - ants ; ' just how interesting, Prof. K. 
Escherich sets forth in a popular article entitled "The 
Ant and Her WayB ." Charles E. Monroe contributes 
an article on the consumption of nitrate of soda in , 
the United States. At the beginning of the twentieth 
century there was no automobile industrY. To-day 
we see an industry of imJ.)osing magnitude. The de­
mands of motor-car constru£,tion are proving a wonder­
ful stimulUS , to the metallurgy of steels, a subject 
which is considered by 'Dr. John A. Mathews in a paper 
entitled "Alloy Steels for Motor-Car Construction." 
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THE NUMBER OF OUR ANCESTORS. 
To the Editor of the SCIENTIFIC AMERICAN : 

Your leading correspondent in the June 12th- issue, 
who attacks the reasoning of a former correspondent 
who figured that each of us had 1,424 ancestors ten 
gen"rations ago, is unconsciously amusing. He seems 
to forget, in saying that the victim of his sophistic 
sarcasm must be an only child, that more than one 
person may have the same ancestor, and that each 
person has more than two anceltors, _as set forth in 
his illustration of the couple who married ten genera­
tions ago and now have 1,424 descendants. Those 
two were not the only ancestors of the present 1,424 
descendants, for the marriage of relatives has not been 
so prevalent. The statement of his victim that each 
person had two parents, each of whom had two, etc., 
comes through his attempted refutation unscathed, 
and gives each of us 1,024 ancestors ; the 400 extra 
ancestors given us gratis by the first' philosopher were 
the result of bad arithmetic, and not of faulty reason­
ing. The satirist's statement that our eighth great­
grandfather probably has 1,424 descendants is per­
fectly true, but it fails of his intention to disprove 
the mathematically accurate statement that each of us 
had 512 eighth great-grandfathers and an equal num­
ber of their better halves. He evidently has little III 
common with the ancient wise men, who he says sim­
ply "observed and applied facts," and his advice to 
his victim to have a "little sober thought" might well 
be a boomerang. It might be well for him to soberly 
consider for a minute how many great-grandfathers 
he had, and then observingly climb higher in his 
family tree. WILLARD D. EAKIN. 

Washington, D. C. 
• • • a • 

LARGE VS. MODERATE-SIZED BATTLESHIPS. 
To the Editor of the SCIENTIFIC AMERICAN : 

As you have always been an advocate of large bat­
tleships, I was pleased . to note that in a late number 
of your paper you took the ground that there was 
danger of going too far in the matter of size, and 
strongly hinted that the United States had already 
done so in tll,e new ships authorized. 

I believe that time will demonstrate that the huge 
ships now being built for the various navies of the 
world have . already passed the point where size is 
an advantage. Money is the factor which finally de­
cides the strength of a nation's navy, at least in num­
ber and power of ships. This being true, no navy 
can be stronger than the ability of the nation to 
build and maintain ships. Let us suppose one nation 
has a navy composed of six "Dreadnoughts." On the 
eve of a battle a steam pipe in the engine room of 
one of these great ships bursts. The damage to the 
ship is not serious, but it takes time to make repairs, 
and when the battle begins, the nation which has put 
all its power into six "Dreadnoughts" is short just 
one-sixth of its navy. Its opponent having put its 
money into smaller ships, has twelve for the same 
money, and meets with the same misfortu-ne, but it is 
only short one-twelfth of its strength, and is therefore 
in better condition to meet the enemy. 

These little accidents happen, and the best ships 
afloat meet with similar mishaps daily, and why not 
consider such things in building ships of war ? 

Again, I believe the relative power of such ships as 
the "New Jersey" and the "Dreadnought" will not 
work out in actual war as it does on paper. The 
"Dreadnought" offers a better mark than its smaller 
neighbor, and will receive more hits, and hits count 
even against the strong armor of ships. 

We may be all wrong in our ideas, but it is gener­
ally safest not to put too many eggs into one basket, 
and this truth may apply to the navies of the world. 

Manson, Iowa. T. D. LONG. 
• • • • • 

PIPES IN RAIL INGOTS. 
To the Editor of the SCIENTIFIC AMERICAN : 

While manager of the Washburn Steel Castings and 
Coupler Company, I had several difficult casting propo­
sitions ; to wit, to secure sound castings without . blow­
holes. One of the usual ways to overcome this diffi­
culty is to use a larger riser, or head ; and to secure 
enoug:h molten metal from these heads to take care of 
the contraction in the cooling caEting, is the question 
to be solved. It is customary to reduce the end or 
neck of the riser, where it meets the moM, so as to 
avoid heavy sawing in removing the feeder from the 
casting. · But when this neck is Teduced enough to 
make its removal practical, it is of such a small size 
that the sand will freeze or cool it and .so cut off the 
necessary supply of molten metal in the riser or 
feeder. To overcome this difficulty, I designed a clay 
pot, patterned exactly on the order of a flower pot, 
but having a hole of sufficient diameter in the bottom 
for the hot metal to feed through. This pot was set 
directly on the pattern, and rammed up with the mold 
with the usual pouring gate. The result was that the 
hot metal, after filling the mOld, passed up through the 
bottom of the pot until it was filled. In doing this it 
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heated the clay of the bottom of the pot to practically 
the temperature of the steel. Then, as the casting 
cooled, the molten metal fed into the casting through 
this hole, at times drawing almost the entire inside 
from the riser, and giving an absolutely sound casting, 
connected to the riser by the neck, which being only 
two inches in diameter, was readily broken with a 
heavy sledge. This type of riser can be easily applied 
to rail-ingot molds by setting on the mold a metai cas­
ing, carrying a heavy fireclay pot inside, which not 
only retains the heat in the head and gives a sound 
ingot its entire length, but does it in a very cheap and 
practical way. EDWIN c. WASHBURN. 

Mihneapolis, Minn. 
. . . , . 

SIGNALING TO MARS. 
To the Editor of the SCIENTIFIC AMERICAN : 

The proposition to signal to Mars, made by an as­
tronomer connected with one of our most famous ob­
servatories, has received much attention from the 
daily press and many of those not familiar with as­
tronomy. It seems to the writer that some things 
have been overlooked which would render the experi­
ment difficult, if not impossible. Since Mars will at 
opposition -be above the horizon of any place only in 
the night, it will be necessary to provide artificial 
light for the fiashes to him. This in itself will be 
an enormous undertaking. Yet it can be done. 

The atmosphere of the earth is able to absorb 40 
per cent of sunlight ; so that in a clear air only 6 0  
per cent o f  the rays o f  ' the lamps can pass beyon{l our 
atmosphere, and still less in the vapor-laden evening 
or night air. The effect of the refraction of the ail' 
would be to render indistinct the outline of any ob­
ject, and thus to confuse the lights. 

One professor, not of astronomy, happily, suggests 
black cloth laid in a pattern on a wide plain; It raises 
a smile. How can black cloth be seen on a plain in 
the night ? As I said, Mars will be above the horizon 
only in the night at or near opposItion. Hence a 
Martian will look at the dark side of the earth, and 
see only its blackness. Seeing biack cloth under these 
circumstances would be like seeing a black man chas­
ing a black cat in a dark cellar. Such a suggestion 
could not have originated with an astronomer. 

Prof. Moulton, in his "Astronomy," page 327, says : 
"When we see Mars the best, the earth is 'new,' 
witJ:t respect to Mars, and invisible from that direc­
tion. The newspaper talk of communication between 
the earth and Mars by any imaginable means is utter 
foolishness." The language is strong, but seems to 
some to be justified. WILLIAM C. PECKHAM. 

Adelphi College, Brooklyn, N. Y. 

To the Editor of the SCIENTIFIC AMERICAN : 

I desire to call attention to a statement that appears 
in your issue -of June 5th, in which the writer, refer­
ring to a correspondent in your issue of May 15th, says 
a heliograph man makes the astounding statement 
that a mirror two inches square will refiect just as 
much light as a mJrror ten feet square. He did not 
say any such thing. What he did say is, that a mirror 
that is two inches square will do just as much work 
a s  a mirror that is ten inches square, and · explains his 
statement by saying a mirror can only reject the sun's 
image. A shaving glass or the water in a horsetrack. 
would reflect the sun's image just as well as the water 
in a large pond or a lake. An artificial horizon, such 
as astronomers and travelers use to measure the SUn's 
altitude, is not more than'six inches in diameter. The 
mirrors of a sextant are not more- than two or three 
inches in diameter. The mirror of the heliotrope that 
is used in the U. S. Coast Survey - is not more than 
two inches square. For a description of the helio­
trope, the reader is referred to Gore's "Geodesy." 
'I'here is a · difference between reflecting the sun's im· 
age and reflecting the image of the side of a house. 

Prof. Pickering suggests that a number of large 
mirrors ten feet square be set iIp at a cost of $100,000 
to make a preliminary experiment to determine the 
possibility of . signaling to Mars. It must be remem­
bered that these mirrors must be mounted like a 
heliotrope, and provided with very fine adjustments 
to be of any use, and each one would reflect its own 
image of the sun independently, and they would not 
transmit a sign-al any _ farther than a single mirror 
two inches square. The greatest distance that a 
heliotrope has been known to transmit a

· 
signal is 

192 miles. ' 
The moon when full reflects hel' own image to the 

earth ; in like manner Mars reflects his iIQ.age to the 
observer here, and appears as a mere point. His ap­
parent diameter is about 10 seconds, and his distance 
from the earth is about 46,000,000 miles. It is a well­
known fact that the stars are not where we see them. 
If you could project a straight line from the eye to 
Mars, you would not strike the planet by 10,000 miles. 
The heliotrope can only be used to transmit signals 
or messages fr9m one well-defined pOint to another 
well-defined point where there is an observer to ,re­
ceive it, as from one station of a survey to another. 
NOW, if you project a signal in a straight line from 
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the observatory at Washington to an Observatory in 
a great city on Mars, using the point where you see 
Mars as the point of direction, where would your 
signal or message be when it has traveled a distance 
from the earth to Mars ? , There are many other factors 
to be considered before we go to any expense to erect 
great mirrors to experiment on sending signals or 
messages to Mars, but it is not worth while to con-
sider them here. JOHN FORD. 

Swedesboro, N. J. 

The Flight Exhibition oC tile Aeronautic Society 
at Morris Park. -

On Saturday, June 26th, weather permitting, the first 
exhibition of the Aeronautic Society will be held at 
Morris Park race track on the outskirts of New York 
city. 

The chief feature of the exhibition will be an aero­
plane flight by Glenn H. Curtiss for the SCIENTIFIC 
AMERICAN Trophy. Mr. Curtiss won this trophy for 
the first time last year, and he hopes to set up a record 
that will not be surpassed this year by any other avia­
tor contesting for the trophy, since the winner for 
1909 will be the aviator making the longest flight. 
Photographs of Mr. Curtiss in flight appeared in our 
last issue. 

Besides _ the exhibition flight by Mr. Curtiss, there 
will be a balloon race and a flight by the society's new 
dirigible. A hundred New York schoolboys will have 
a kite-flying contest. Several gliders / will be towed 
around the track behind an automobile, and there will 
also be a wind wagon race, besides contests and ex­
hibits of model aeroplanes. 

Among the new full-sized machines that will be ex­
hibited and that will perhaps attempt flights are two 
bi-planes and a monoplane. This is the first time 
people in the vicinity of New York have had an oppor­
tunity to witness real flights by an aeroplane. The 
society's new Curtiss bi-plane has already been tested 
and made fiights at Morris Park. 

. ' . .  
The Celebration at Dayton, Ohio, In Honor oC tile 

Wright Brothers. 

Last Thursday and Friday, June 17th and 18th, were 
devoted by the business men and residents of Dayton, 
Ohio, to a celebration in honor of Orville and Wilbur 
Wright. The chief feature of the celebration was a 
parade illustrating the development of transportation 
in America. This was headed by an Indian runner, 
and ended by a Wright aeroplane. So busily engaged 
were the brothers in putting the finishing touches on 
their government machine that they could hardly find 
time to attend the presentation exercises and' receive 
the medals awarded them by Congress and the city of 
Dayton, as well as the diamond-studded shield voted 
by the Ohio legislature. The medals and shield were 
presented by Brigadier-General James Allen, Mayor 
Edward - E. Burkhart, and Governor Judson Harmon, 
respectively.· After , thanking the donors Wilbur 
Wright made a short speech in which he sai.d that al­
though inventors sometimes complain of · lack of sym­
pathy and encouragement, he and his brother had not 
found it so, for at the very beginning of their experi­
ments they had received ' offers of financial assistance 
from people who had nothing to gain. In his opinion, 
if worthy inventors did not get assistance it was be­
cause their needs were not known and not because of 
indifference. 

As we go to press the brothers are starting for 
Washington, where they expect to make the first flights 
at Fort Myer in fulfillment of their government con­
tract this week. 

Where to Find the Sclentldc AlDerlcan When 

Traveling. 

Those of our readers who may spend part of the 
summer in travel at home or abroad, will find the 
SCIENTIFIC AMERICAN on all the principal steamship 
lines and on most of the limited trains. Thus it is 
carried on the library cars of fifty trains on the 
New York · Central Railroad, and west of Chicago it 
will be found on the trains of the Chicago and North­
Western, the Burlington Route, the Northern Pacific, 
and on . all the trains and steamers of the Southern 
Pacific Railroad. The Cunard, White Star, Hamburg­
American, aI\d other principal lines carry it regularly 
in their library saloons. ThiS will prove a great con­
venience for our regular readers. 

.. .  e . • . 
A correspondent draws our attention to a novel and 

daring method of bridge erection, which was success­
fully carried ,throngh by a - member of the . Jones Con­
struction Company, San . Francisco, in the replacing 
of a 125-foot span of a railroad bridge at Vancouver 
Island. The new span was built on fiat cars, hauled 
into position on the bridge, and suspended from two 
gallows frames. The old span was then thrown into 
the river, 120 feet below, and the new span, weighing 
60 tons, lowered into pOSition. This was done with­
out an engi�e or tackle block, by the simple expedient 
of slacking ,away the lines over the top of the gallows 
frames. 



FELLIWG A WATER T8K. 
BY W. H. LAWTON. 

The old water tank that has long stood at the b'ro'V' 
of the hill in Vermillion, So. Dak., has been razed. 
Since the installation of the water works, it has been 
the most prominent landmark 01' that region. For a 
distance of several miles it could be seen lifting its 
great head, a solitary figure, sharp cut against the sky. 

It consisted of a tower 100 feet high, holding aloft 
the enormous tank that held the supply of water 
which Jed the city mains-. 

The 6-inch pipe which carried , the water from the 
wells below the hill, was incased in a box of heavy 
planks. Surrounding this were twelve timbers, each 
12 by 12, rising perpendicularly from as many abut­
ments of stone tOo_ the tank above. 

Outside of these were eight batter posts, each 10 
by 12, bracing and strengthening it, connecting near 
the top with the inner pillars. These timbers were 
connected by a series of iron rods an inch in diam­
eter at intervals of 10 feet, and, to give still greater 
stability, a similar rod leading from the center of the 
tower was securely fastened to a ' iarge cottonwood tree 
near by. 

The tank itself was 16 feet high and 20 feet in diam­
eter, with staves 12 inches wide and 3 inches thick 
surrounded by thirteen 3-inch iron hoops. When it 
was full the weight was enormous, and more than a 
year ago it was found to incline slightly from the 
perpendicular. This inclinatio� increased gradually, , 
for several mOlIlths, the legs assuming a decided 
curve, and was pl!linly a menace to life and property. 
The city condemned it, and the State fire marshal or­
dered it down, yet it stayed because no safe method 
for its destruction could be ev01ved. Finally, on May 
7th, a number of determined citizens met, and resolved 
in some way to destroy it. The iron rods were cut, 
and then an attempt was made to destroy the founda­
tion with blasting powder, but witllout success. Great 
Topes, with block and tackle attachn;lent, were fastened 
to the lower ends ,  of the supporting pillars, and the 
great structure was slowly loosened from its founda­
tion. The work lasted all day, the crowd 01' onlookers 
gradually increasing until at least a thousand people 
saw the final demolition. 

The interest was intense ; slowly the great timbers 
lifted, and the curve in the center became more pro­
nounced. Then as the tower suddenly stretched itself 
in a splintered, broken mass" of ruins, the great- tank, 

, with its 150 tons of water, separated itself from its 
support, described an arc of a circJe, and precipitated 
itself, a crushed mass, directly underneath the place 
where it had stood. The force of, the water was ter­
rific. The strong staves were snapped like pipe-stems ; 
portions of the debris were thrown more than a hune 
dred feet, and a 10-pound stone was hurled through 
a building as far away. A barn Dear by was com­
pletely demolished, and one of the abutments, each 
of which weighed over a ton, was carried by the giant 
force a distance of, 40 feet. The force of the water 
dug a hole, 20 feet across and at least 4 feet deep, 
where it reached the earth. 

[With so limited information at our disposal as to 
the particular nature of the di1liculty above described, 
we do not like to be too critical ; but this appears to 
us to be an excellent illustration of how not to do 
things, A tank 20 feet in diamete� and 16 feet high 
appears to have been full 01' water .when felled from a 
height of 100 feet, the fall of _ this great weight having 
materially added to the local excitement. Whatever 
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the extent of the settlement of the foundation piers or 
of the curvatu�e of the legs, if that 150 tons of water 
was still supported 100 feet in the . air, it is incredible 
that the tower would not have safely supported the 
weight of any number of w

'orkmen 
'
after the water had 

beeR withdrawn. The tower and tank must have been 
built from the bottom upward, and its demolition from 
the top downward could not have been difficult. The 
lower portion of the tower with its constantly decreas-

TKE DESTRUCTION OF THE WATER TANK AT 
VERIIILLION, S. D. 

ing load as the upper part was removed must have re­
mained always amply strong to support the workmen 
and necessary tackle to lower the upper members. One 
would have supposed that any local contractor would 
have been glad, to undertake the removal of the tower 
for nothing, and would have made a handsome profit 
from the materials Salved. Insteail, the method em­
ployed seems to have been the one best adapted for 
the splintering to matchwood of 15,000 feet of lumber, 
in the form of 12 x 1� aione. If the tower had been 
burned down, the operation would have been s�mpler 
and hardly more wastefully - destructive.-ED.] 

• • • • •  
A 1I0T01l: PLOW. 

BY DR. :A.LI!'RED (lRADENWlTZ. 
The use of machine plows, apart from a saving in 

human and animal labor, affords the advantage 01' 
, allowing the soil to be broken up more deeply and 

effectively, thus insuring far better crops. 
The Deutz Gas Motor Works of Deutz, near Cologne, 

have recently achieved a 1'ur�her progress in this dirac. 
tion by substitUting liqui�.!uel motors for the steam 
engine usually employed. Whereas steam plows of 
the compound-engine systel!l (which is the one most 
generally in use ) ,  in addit�on to teams for supplying 
coal and water, require for their operation two me-

chanics and three plowmen, the motor-driven plow is 
steered and operated by a single driver, the only addi­
tional help being a man for shifting the mooring truck. , 
In fact, the daily fuel and water supply is readily car­
ried on this locomotiv�. Though its fuel-gasoline-is 
much more expensive than coal, the total fuel expense� 
are approximately the same, the motor working under 
fairly uniform loads and with higher economy. 

Furthermore, the new motor is so light and sub­
stantial as to be able to travel in front of the plow, 
and to carry it across the field. Steam plows are car­
ried to and fro by a heavy rope between two heavy 
steam locomotiVes. ' ' The pull of a locomotive is known 
to depend on the weight supported by the driving 
wheels ; and by designing all the wheels as driving 
wheels, a maximum of tractive effort is obviously ob­
tained. 

Only in the case of exceptionally deep plowing or 
on slippery ground will the use of a light ,rope wound 
over the pulley drums of the locomotive be found of 
advantage. This rope, according to a patented arrange­
ment, is left lying on the ground as long as the direct 
pull of the locomotive suffices for its propulsion, in 
order to be tightened automatically as soon as there 
is some Slip on . the driving wheels. 4s the full plow­
resistance is never to be dealt with, a thin, light, and 
accordingly :flexible and easily-handled rope is found 
sufficient in contrast to the heavy ropes of steam 
plows. A light mooring truck acts as a trailer to the 
plow-motor, and can be used also for carrying along 
material and tools. 

The plow locomotive is connected to two multiple­
blade plows arranged in front of and behind the motor 
resp�ctively. This arrangement dispenses with the 
troublesome turning of the plow. Both in forward 
and backward traveling ( when the front plow in the 
direction of trav�liIlg should obViously be raised ) the 
same pull is exerted. By adjusting the two pairs of 
wheels _3imultane�!1s1y in a sllinting direction, the plow 
locomotive" is shifted through the useful plowing 
width. 

The motor allows 'any depth 01' furrow to be plowed 
without shifting the mooring truck. 

The capacity of the motor plQw , is 12 to 22 acres 
during 12 hours, according to the weight of the soil 
and the depth of furrows. As its weight only amounts 
to one-fifth of that of a steam plow, it is able to travel 
on any roads and bridges without requiring any special 
authorization. 

• · e ·  • 
A.nother Daniel COBlet. 

J. Z. Daniel, the discoverer of the Daniel comet of 
1907, announces the discovery of another comet in 
the northwest corner of the constellation Pisces" At 
the time of its discovery, June 16th, the comet was 
moving at the rate of one and one-haa degrees per 
day, and was visible with a three-inch telescope be­
tween 2 and 3 o'clock in the _ morning. Confirmatory 
dispatches have been received from Europe. 

• • • • •  
The PubHeation of the Prize Fourth Dime_Ion 

Euay. " 

The essay of Lieut-Col. Graham Denby Fitch, which 
won the $500 prize given by a friend of the SC1ENTIFIC 
AMERICAN for -"the best simple explanation of the term 
"fourtll dimenSion," will be published in the SCIENTIFIC 
AMERICAN of July 3rd, 1909. The essays 1 which re­
ceived honorable mention will be published in the 
SCIENTIFIC AMERICAN SUPPLEMENT of July 10th, 17th, 
and 24th. 
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RECENT FRENCH AEROPLANES AND THEIR 
PERFORMANC�S. 

Three of the photographs reproduced herewith show 
three of the latest successful French aeroplanes in 
flight, whil& the fourth picture shows one of the new 
biplanes which has recently been produced in that 
country. 

The most, noteworthy of the two monoplanes shown 
in flight is the "Antoinette IV," which, driven by Mr. 
Hubert Latham, an Englishman, has recently made 
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some extraordinary flights. After only about fifteen 
practice flights, Mr. Latham began making record per· 
formances. Some of these have been noted by us in 
pretious issues. The most remarkable of all of them 
is that made on Saturday, June 5th, when he remained 
in the air in continuous flight for 1 hour, 7 minutes, 
and 37 seconds, while traveling continuously at a 
speed of about 45 miles an hour. This flight beats all 
French records ( with the exception qf Wilbur Wright·s 

( Concluueu on page 487'. ) 

THE CONSTRUCTION OF THE ZEPPELIN AIRSHIP. 
The iHustration which appears below will give the 

reader an excellent idea of the general construction of 
the latest Zeppelin airship "Zeppelin II"-which reo 
cently made a record flight of about 900 . miles, as 
described in our last two issues. 

The airship consists of a trussed aluminium frame 
having tapered ends, and which is divided by vertical 
partitions into 17 compartments. Each of these com· 

( Continueu on page 487'. ) 

• 

M. De Rue's VoIsin biplaue winning the Archdeacon cup. 
Dc Rue lIew about 6 miles in a 15-mile wind ;il,.:b.e 6th at Port A�iation, Juvlssy. 

Latham making his 1 hour 7 minute record flight with the" Antoinette I V." 
This I s  one' o f  the most 'successful French aeroplanes. I t  has a 5()..horse-power S.cyllnder motor. 

III. Louis Bleriot Bying in his No. 1 2  monoplane. The Lepetil aeroplane-a new biplane resembling the Voi.�in in general outline. 
Note the two horizontal rudders below the body and the vertical rudder and lIxed surface above. Note the transverse curving of the surfaces ; also the four·bladed propeller. 

. .  
' .  

View of the Zeppelin airship, showing compartment construction and arrangement of the various parts. 
A 1l0-hor.e·power motor In each ca.r drives a propeller OD each side of the airship. Triple vertical rudders arc placed between the stabilizing planes at the rear and multiple horizontal ru<ldere are located. botll fore lIud aft. 

iRE LATEST FRENCH AND GEBltAlf AUOl'UNE8 AlID AIRSHI1'8. 



A JIIACHlliE THAT SETS ORDINARY TYPE. 
BY )I. )1. HUNTING. 

Nearly everyone is more or less familiar with the 
type-setting machines that are in daily use in our 
large newspaper and printing offices, which cast the 
type from molten metal as the machine is operated_ 
To build a machine which would set ready-made type 
has been the ambition of a number of inventors for 
some years past. The most recent solution of the 
problem is embodied in a machine invented by Mr. 
A. G. Baker, of Albion, Mich. 

The machine has a capacity of setting ten lines of 
type per minute of ordinary column width, or techni­
cally speaking, ten thousand ems an hour, as against 
a record of six to seven 'thousand. ems on the older 
machines.' 

The upright portion of the machine is called · the 
magazine, and consists of ninety channels containing 
the different letters Of the alphabet, punctuation marks, 
and other characters used in printing. Each channel 
is just wide enough to contain the character allotted 
to it without a,llowing it any more room than it re­
quires to slide up and down easily. The channels 
are entirely independent of one another, so that any 
of them can be removed from the machine if desired 
without disturbing the others. 

The first channel at the right is but eight inches 
long. while each succeeding one is one-eighth of an 

. inch longer, so that the lower end of the magazine 
is inclined from right to left, the top being level. 

The type is set by pressing the keys on 
the keyboard, as in other type-setting ma­
chineS. When a key is pressed, it operates 
a plunger, which enters its corresponding 
channel from the rear, and pushes the lower 
piece of type out into the inclined guide 
plate in front, whence it is carried by grav­
ity to the assembling point at the lower 
left-hand corner of the machine. The guide 
plate is so tilted that those characters which 
are farthest from the assembling point will 
travel fastest when released from the maga­
zine, because of the greater inclination of 
the plate at that end, while those nearer 
travel more slowly. Consequently, all arrive 
at the assembling point at the same time. 
This enables one to operate the machine 
very rapidly without the danger of trans­
posing 

·
letters. 

As the letters reach the angle in the guide 
plate a.t the lower left-hand corner, a sort 
of ·· escapement action, actuated by a spring 
concealed in the base, and operated by the 
depression of the keys, places them on their 
feet in line ready for . removal at such time 
as may be desired. 

One of the machine's most ingenious fea­
tures is the distributing mechanism, which 
operates. backward and forward across the 
top of the magazine, similar in action to the 
carriage of a typewriter. This part of the 
machine contains a number of channels, 
like those of the magazine, · except that they 
are much shorter. In each channel of the 
distribUter a line of type is placed, and as 
the keys are pressed in the setting of a new 
form, · the distributing device moves back­
ward and fotward one space.at a time. At 
the top of each channel of the magazine, 
and extending about one:third of the 'way 
across the opening, are steel strips called 
"wards." Each ward has a number of protuberances 
upon its surface, corresponding in number and shape 
to the nicks on the side of each type character. The 
ward and its corresponding type character will fit each 
other · perfectly, but neither will fit any other except 
its own counterpart. As the distributer moves across 
the top of- the magazine, each piece of type is tested 
against the wards until it finds its corresponding ward, 
and falls into its own channel. In this way the type 
is distributed without any extra effort on the part of 
the operator, and coincident wit.h the setting of a new 
form. 

The machine has been designed to set all standard 
sizes and styles of type. Type having the same sized 
body, no matter what variation there may be in the 
face, may be used in the same machine indiscrimi­
nately ; but where there is a difference in the size of 
the body, adjustments have to be made in the ma­
chine to accommodate the change. 

The fact that the machine requires no power for its 
operation, and no gas or other heat for melting metal, 
adapts it particularly well for- the use of country news­
papers, that have been unable heretofore to make use 
of the advantages ol'rered by such machinery, owing 
to the lack of proper facilities. 

The machine is most advantageously operated by 
two men, one setting the type and the other spacing 
the lines or justifying them, as it is commonly called. 

All corrections in the proof are made from the ordi­
nary case of type, as this requires less time than 
making the changes with the machine. 

Scientific American 
A N ew Technical Sehool Cor Women. 

Teachers' College, Columbia University, will open 
in September a stUdio and laboratory building. costing 
over half a .million . dollars and devoted to its new 
School of Household Arts. This equipment, compris­
ing a six-story building, 160 x 60 feet, fully furnished 
for its purpose, is dedicated solely to instruction in 
the arts and sciences upon which rational household 
living depends. One floor devoted to foods and cook­
ery, another to textiles and needlework, another to 
the application of chemical and biological sciences in 
matters of household concern, studios for instruc­
tion in the artistic aspects of the house and its deco­
ration, laboratories for instruction in the management 
of laundries as they exist in institutions, a model 
apartment for teaching purposes-these details of 
equipment give some idea of the comprehensive plans 
for the school. 

The courses of instruction provide preparation' for the 
teachers of the household arts in schools and colleges, 
and as well technical instruction for women who wish 
to manage domestic households or to become adminis­
trators of larger institutional households, as college 
dormitories, asylums, and hospitals. There are also 
comprehensive certificate courses for the dietician, or 
woman responsible for the commissary department of 
such institutions, and in interior decorations, a prom­
ising profession for women of artistic gifts. Other 
courses provide training in dressmaking and millinery, 
cookery, the care of infants and small children, costume 

A JIIACHINE THAT SETS ORDINARY TYPE. 

design, house plann�ng, and in other specific practical 
fields. It is in these technical divisions that woman's 
education promises a most significant development in 
the next few years. 

. � . , . 

Chemical · DlslnCeetants. 

A German investigator finds that the humic acid of 
acid soils checks the growth of bacteria. This result 
was obtained by comparing the efl'ects of fresh peat 
mold and peat which had been freed of acid by leach­
ing. The soil of moors produced similar results. The 
bactericidal properties of the metallic salts sodium 
chloride, calcium chloride, and copper sulphate, ' and 
the carbon , compounds ether, benzine, carbon tetra: 
chloride, and toluol were also studied. Sodium chlo­
ride added to urine in the proportion of 2 per cent 
had no efl'ect on the bacteria, but their growth was 
arrested by lh per cent of copper sulphate and by a 
mere trace of calcium chloride, while � .per ce;nt of 
calcium chloride produced complete sterilization. Of 
the carbon' compounds tested toluol alone exhibited 
antiseptic properties, while ether stimulated the 
growth of bacteria. The efl'ect of metallic ' salts and 
peat mold in conjunction was also investigated. The 
addition of peat mold to a soil containing sodium 
chloride diIl!inished the growth of bacteria. The 
germicidal action of calcium chloride is accelerated 
by the addition of peat mold, because the humic acid.. 
combines with the calcium and the .chlorine is set 
free. 

JUNE 26, 1909. 

Soap and O&her De&ergeots of A ntiq uity. 

BY O. BECBSTElN. 
The Greeks, Romans, Egyptians, Babylonians, and 

other ancient nations of high culturl;l form only appar­
ent exceptions to the rule that the civilization of a 
people is proportional to its consumption of soap, for, 
although these nations used little soap in the strict 
sense of the word, they employed several other SiIb­
stanc'es of similar properties. 

Two of these cleansing agents are mentioned in the 
Bible : "borith" in Jeremiah ii, 22, and Malachi iii, 2, 
and "nether" in the same passage of Jeremiah ' and 
in several of the !'roverbs of Solomon. In the Eng­
lish Bible these' Hebrew words are translated by 
"soap" and "niter." 

Borith was an alkali obtained from tbe ashes of 
plants, in other words, crude potash. The nether of 
the Bible was probably the native sodium carbonate, 
or natron, the nitrum of the Romans, which is found 
in Egypt, around the Caspian Sea, and in other desert 
regions and which is still coUected for laundry use 
in Egypt. "Alkali," the Arabian equivalent of nether, 
appears also

· 
to have been impure soda for, although 

it was obtained from the ashes of a plant, this plant 
was probably the samphire or saltwort ( Salicornia) 
which, like many other seashore plants, contains soda 
but not potash. 

The ancients also used as a cleansing agent the 
mucilaginous sap of certain plants, probably species 
of soapwort ( Saponaria) . 

Another ancient detergent was putrid 
urine, which owes its cleansing properties 
to the ammonia which it contains. At the 
commencement 0:( the . Christian era the 
Roman laundrymen ( fullones ) possessed the 
privilege of maintaining public urinals in 

. the streets, and, two centuries later, their 
business was so lucrative that ·it was sub­
jected to a special tax. In Roman laun­
dries the garments were first washed with 
lye and then laid in shallow earthen vessels, 
sprinkled with urine and trodden with the 
feet. They were afterward rinsed in water 
and exposed to the air to remove the odor 
of urine. The laundries were so offensive 
that they' were placed outside of the city 
or in outlying quarters. Putrid urine is still 
'used in washing in many parts of the world. 

Soap' made by combining grease and alkali 
appears to have been first mentioned by 
Pliny in the first century. It is described, 
not as a detergent, but as a pomade ' ell}­
ployed by the Gauls to give the hair a fine 
gloss and a reddi:.Jh tint. Both hard '. and 

. soft soap were made from goat's rat ' and 
beech ashes. The . soap must also hav� . con_ 
tain�d coloring matter, but thi� is no ( m�n­
tioned. The Romans adopted froni the 
Gauls the use of soap, and employed it ex­
tensively on the hair. Pliny says that the 
Gauls invented soap, but it is more probable 
that they adopted it from the Germans, who, 
in turn, may have obtained the knowledge 
of it from the Levant. 

The use of soap in washing is first men­
tioned, in the second century, by Galen, who 
adds, howl;lver, that the Romans used vari­
ous earths in washing . the face. Probably ' 
soap remained an article of luxury, em-
ployed a.s a cosmetic and occasionally as a 
medicine, during .the second and third cen­

turies, whIle the older cleansing agents were gener­
ally used in the laundry and toilet. It is even doubt­
ful whether the saponarii of the fourth century were 
soapmakers, or manufacturerS · of cosmetics in gen­
eral. In Germany- the use of soap has been traced 
back to the reign of Charlemagne, about 800 A. D., 
but soapmaking was at first a household art, not a 
trade. Until later in the Middle Ages soap was used 
only for washing the person and the finest articles 
of clothing, while ordinary garments were washed with 
lye . made by pouring hot water on a bag filled with 
wood ashes.-Translated from ProII).etheus. 

• • • •  

The Legal Status of the Soall In France. 

The French Minister of Agriculture, after a care­
ful examination of the subject, has established "the 
legal . status of the snail" by issuing a circular In 
which snails are defined as animals injurious to vege­
tation, and therefore legally subject to capture and 
destruction at all times and seasons. This .decision 
has created excitement and dismay among the numer­
ous persons who 'earn a livelihood by collecting snails 
for market. Snails are in high favor with French epi­
cures, and immense numbers of these mollusks are 
eaten in · Paris. In the winter of 1900 the consump­
tion of snails in ·the French capital ampu.nted to 800 
tons. The consumption has since diminished , but 
more than 80 million snails are still received annu­
ally by Hie HaIleS Centrales, the . great market of 
Paris. 
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BY RALPH C. DAVISON. 
( Oontinued from the issue of June 12tp;, 1909.) 

The next step is the covering of the fOfWs with the 
cement mortar. The first operation is the , application 
of a roughing or scratch coat. The mortar for the 

Fig. 4. -METHOD OF ATTACHING ROUGH-COATED JAR 
TO CIRCULAR WOOD FORM. 

scratch coat should be m ade of one part Portland cem­
ent and two parts . of fairly fine, clean sand. This 
is known as a I-to-2 mixture. The cement and sand 
should be thoroughly mixed together while dry; and to 
this mixture before wetting should be added enough 
plasterer's hair to bind the particles together'. Goat's 
hair is the best to use. It can be procured at almost 
any plasterer's or mason Supply dealer's. It comes in 
matted buncl:\es, which should be picked apart and the 
hair separated before adding to the cement and sand. 
The whole should then be wet down with water' and 
thoroughly mixed. Be careful not to get the mixture 
too wet, for if so it will not hang to the forms. The 
proper consistency is that of a stiff paste. . Probably 
the best tool to apply this mortar to small work is an 
ordinary table knife ; for' large work a regular mason's 
trowel or float may be used. Take as much of the 
mortar as can conveniently be handled on the end of 
the knife, and commencing at the bottom of the sides 
of the frame, force the mortar weIl in between the 
meshes of the form. Continue this operation until 
the entire sides of the frame are covered. Then turn 
the frame bottom side up, and cover the bottom in like 
manner. The rougher the surface, the better. Do not 
do anything to the inside of the frame as yet. After 
having completeiy covered the frame as described 
above, let the mortar set or harden, so that it will be 
securely cemented to the wire frame. In about four or 
five hours the mortar will have hardened sufficiently, 
so that the form can again be handled with safety. 

The finishing coat can then be applied. The mortar 
for the finishing coat can be made of a number of dif­
ferent ingredients, all of which will produce a different 
result as far as texture and color are concerned. The 
method of applying the finish coat, however', is the same 
in all cases. Therefore to start with, we will make the 
mortar to be used for the finish · coat of the following 
mixture : 1 part of Portland cement and 2 parts of 
marble dust. This mixture will produce a fairly light 
surface when dried out, and one which is full of 
sparkle. It should be mixed to the consistency of a 
heavy paste as before. The method of applying the 

-Fig. 5.-FORItER OR TEMPLATE FOR TRUING OUTSIDE 
OF JAR. 

finish coat and . forming the jar to the desired shape is 
as follows : 

First cut a piece of wood, say ::lA!, inch thick, into a 
circle having a diameter aoout % or :lA! inch larger 
than the greatest diameter of the r'ough coat, which is 
already placed in the . wire form. Now with a pair of 
dividers find the approximate center of the bottom of 
the rough-surfaced concrete frame, and put a small hole 
through the mortar at this point as well as at another 
point near the circumference. Take the circular 
piece of wood and drive a nail through its center, and 
in turn place this nail in the hole already made in the 
center of the bottom of the rough-covered form. Now 
turn the jar over, letting it rest on the circular piece 
of wood. al:! shown in Fig. 4,  and you will note that 

, the wood projects from 3/16 to 1,4 of an inch all around 

Scientific AlTlerican 
the rough coat. The finish coat must be built out as 
far' as this. Before going further drive a nail or tack 
lightly into the wood through the hole which was 
made in the bottom of the jar near its circumference, 
as indicated at a, Fig. 1. This will hold the jar to 
the circular wood form, so that it will turn with it. 
As shown in the illustration, the head of the nail in 
the center of the circular piece of wood should project 
beyond the bottom, and a niche should be cut in the 
working board for it to fit in. The head of the n ail 
will then .act as an axis around which the wood and 
jar can be revolved. 

The next step is to make a template or forming strip 
for the outside of the jar. In this case the jar has per­
fectly straight sideEl, therefore all that is , necessary 
is a straight piece of wood. It should be made one 
inch or more longer than the distance from the working 
board to the top of the finished jar, and should be 
mounted ' on a frame, as shown in the illustration, Fig. 
0, so that it will be perpendicular at all times. The 
cutting edge of the forming strip should be beveled off 
as shown. After m aking this, all of the tools neces­
sary for the forming of the jar are complete, and the 
putting on of the finishing coat can be commenced. 

This is done as follows : First rough up and scratch 
with a sharp tool, such as the teeth of a saw blade, 
the rough-coated jar, and then thoroughly wash off 
with a brush and water any loose particles of cement 
that may be present. Then, as was done in placing 
the roughing coat, take as much of the already pre­
pared finishing coat as can be held on the end of a 
knife blade, and commencing at the bottom of the jar 
build out to the edge of ,the circular piece of wood 
which acts as a guide for the forming template. 

Cover' the whole surface with the finishing coat, 
gradually building it out to the required

' 
thickness. 

Now hold the template firmiy against the circular 
guide, and at the same time r.e,volve the jar. By so 
doing, all surplus cement will be cut or scraped off by 
the edge of the upright template, thus giving a perfect· 

Fig. 6. -THE FORMER ARRANGED FOR TRUING THE 
INNER FACE OF THE SIDE WALL. 

ly smooth and true surface to the jar. After this Ope 

eration it will be found that the top of the sides of 
the jar are left in rather a crude, rough state. To even 
these up and to' obtain a uniform height, nail a piece 
of wood, as indicated by the dotted lines at a .in Fig. 
5, to the upright template, and at the proper elevation 
to scrape the top of the sides to the desired level. 

Again place the template in position against the edge 
of the circular wood guide at the bottom of the jar, 
and start revolving the piece. The projecting piece 
of wood a, which has been attached to the upright tem· 
plate, will strike the high spots and cut them off. 
Thin . down with water the mortar used for the finish· 
ing coat until it is a little more of a paste than was 
used for the sides, and fill in the low spots on top of 
the jar. Keep revolving the jar and adding mortar 
until a perfectly smooth, even surface is obtained. 

In finishing the inside, the rough surface should 
be scratched and washed as was the outside surface 
before starting to lay on the finish -coat. Having the 
outside surface as a guide, it is an easy matter to 
true up the inside without any further. tools than a 
thin straight edge or a long table knife. But if one 
feels that he cannot make a true enough surface, an­
other strip of wood, as shown at b, Fig. 5, can be at­
tached to piece a, which has already been secured to 
the upright template, in which caSe the distance c 
should be the same as the desired thickness of the 
finished walls of the jar, and the distance d should be 
the same as the desired inside depth. Then by piacing 
the template or forming tool as shown in Fig. 6 and 
revolving the jar, a true surface will be obtained. It 
will be found that the lower end of the strip b while 
re"olving in the jar has formed a ring at the bottom 
of the jar, from the surplus cement mortar , which has 
fallen from the sides. This ring acts as an excellent 
guide for truing up the inner surface of the bottom. 
If there is not enough surplus cement in the bottom 
of the jar to true tip the center portion of it, add a 
little more and tamp or tap it down until it appears 
about even with the ring around the sides. Then take 
a piece .of wood with a straight edge and a trifle smal­
ler than the inside of the jar. Let this rest on the 
ring at tlie bottom, as indicated in Fig. 7. Hold the 
template stationary, and revolve the jar. With a lit­
tle coaxing and by filling up the low spots as they ap­
pear) with a thin mortar', a perfectly smooth surface 

will be obtained. Having completed the inner face of 
the bottom, turn the jar over and let it rest on its top. 
Remove the round wood guide which is secured to the 
bottom by nailS, and then scratch the cement surface 
which is now exposed and wet it down. Now add or 
lay on the finishing coat, and true it off by means of 
the same template and former as was used for finish. 
ing the top edge, only adjust the strip a so that it will 
allow of. the desired thickness of finish to be given to 
the bottom of the jar. 

Now, as far as the finish and form of the jar are 
concerned, it is complete. Having gone through the 
operations necessary for the completion of a round 
jar, it will be easy to build up a square or oblong 
piece, as the operation is practically the same, the only 
difference being in the forming and finishing. Here 

Fig. 7.-TRUING THE INNER FACE OF THE BOTTOM 
WALL. 

instead of using a round wood guide or form and re­
volving the piece, a square or oblong guide, as the 
case may be, is USed and the template or former' is 
held against it and moved along, thus cutting off ' the 
surplus cement mortar and giving a smooth surface 
to the sides. 

( To be continued.) 
. ' . ,  . 

A CONVENIENT CARRYING ARRANGEItENT FOR A 
DRA. WING OUTFIT. 

BY I. G. BAYLEY. 
The various instruction classes in drawing held at 

night schools, Young Men's Christian Associations, or 
institutes, necessitates some convenient manner to 
carry the drawing utensils used by those who attend. 
ThE! general practice is to wrap them in a black cloth 
or large bag made of the same material, either of which 
is altogether unsatisfactory, the trouble generally be­
ing with the T square. To obviate this, the following 
arrangement was adopted by a student, which was 
voted a marked improvement over' the others: 

The illustration shows the under side of the board 
with T square and triangles secured in place for carry­
ing. A narrow slot, shown in the ' end view, large 
enough for the T square to pass conveniently through, 
is cut , in each batten. The slots can either be in the 
center of the batten or nearer one edge of the board, 
according to the location of the screws which hold the 
battens to the board ; that is, supposing the carrying 
arrangement is being adapted to a drawing board ale 
ready made. The slots must be high enough from the 
surface of the board to permit the triangles to pass 
between the blade of the T square and the board. A 
narrow strip of wood, deep enough to be flush with the 
surface of the 'T square wh�n the latter is in place, is 
secured to the board with nails or' screws. It should 
bear along the edge of the T square, so that the latter 
will not wear on the end walls of the slots in the bat­
tens, thus preserving the edge. 

The triangles are put in position, the right·angle 
sides bearing along the edge of this strip, and against 

HOW TO SECURE THE T SQUARE AND TRIANGLES TO A 
DRAWING BOARD. 

the battens, when the short strips showL are placed 
along the hypotenuse edge of the triangles and se­
cured to the board. To keep the T square 'in place, a 
round peg, having a shouldered end of the same diam­
eter as the hole in the square, is secured to the board 
in convenient position with a fine long screw. 

The cross-section view, taken through the center of 
the board. shows the strips of wood in relation to the 
slot in the battens. 

The triangles are put in position first, when the T 
square is slipped over them, through the slots, the end 
being lifted and sprung over the shouldered peg, which 
should be nicely smoothed over for this purpose. The 
whole can be carried as it is with perfect safety, or 
wrapped in a convenient cloth for cleanliness. 
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RECENTLY PA.TENTED INVENTIONS. 

Pertaining 10 Apparel. 

rotate, there being a gear wheel secured to the 
drum, which meshes with a gear wheel secured 
to a shaft journaled In the frame, there being A. governor members seCured to the shaft. A SWANN, New York, N. Y. On this stand a cable is wound on the drum, and a spring is ' partly tied or folded necktie may be supported secured to the drum to press the cable Into so as to enable a customer to see how the place when being wound. on the drum. A crank tie would look when completely tied. The is also provided to rotate the drum to wind necktie may be supported In the holder with- the cable. out completely tying the same, and even if 

NECKTIE - DISPLAY STAND. - W. 

left In the holder a considerable length of RECEPTACLE.-O. J. WEEKS, New York, 
time, it will not become permanently creased N. Y. The Invention relates to a receptacle 
or wrinkled so as to destroy its market value. for ice-cream and the like, fashioned from 

paper, card-board, or other similar material 

Eleclrlcal Devices. 

ELECTROLIER-SWITCH . - C. TOMSCHIK, 
New York, N. Y. The invention refers to 
electric switches such as used on chandeliers 
or electrollers for turning on the lights. The 
object is to produce a switch readily operated 
by a chain or similar means so ag to have a 
step-by-step advancing movement, each posi­
tion of the switch corresponding to a certain 
number of lighted lamps. 

SEMAPHORE-CONTROLLER.-T. F. Mc-
ANDREWS and J. E. BLEIBTREY, Waterford, 
N. Y. Among the important objects of this 

·lnvention may be' enumerated the grant of suf­
tlcient time for the motor to acquire a mo­
mentum before it takes on the full load, the 
increase of the speed of the rod In .respect to 
the operating lever therefor, and the auto­
matic control of the motor. 

or Inlerel!l1 10 Fal'Dlers. 

HEATER.-F. BUEHRING, Grand Junction, 
Colo. The aim of the Inventor is to provide 
a device which can be easily carried about 
from place to place for heating the air around 
fruit trees or the like, thus obviating the dan­
ger of the latter being injured by frost ; or 
can be used for creating a "smudge'" as a pro­
tection against the rays of the sun. 

SIEVE-HANGER.-A. P. TROXELL, Brecken, 
ridge, Ill. The improvement pertains t o  grain 
separators, and the object is to provide a new 
sieve hanger or adjuster, arranged to permit 
quick changing of the motion of the sieves, to 
allow the threshed material to pass slower or 
quicker over the sieves with a view to insure 
thorough cleaning of the materials. 

CULTIV ATOR.-A. C. LoDWlG and O. NAU­
MANN, Oxnard, Cal. One purpose here is to 
afford the machine p�rfect cdntrol of the 
shovel blades, so that they may be adjusted 
laterally toward or from a '  row of plants and 
be raised from the ground and lowered into 
engagement therewith, and at the time the 
blades are shifted laterally, so guide the 
wheels that they will be caused to speedily 
travel In a track that corresponds with the 
lateral adjustment given to the shovel bladeS. 

and formed from blanks folded and glued, 
cemented, or otherwise secured together, so 
that at the edges or seams the walls are of 
double thickness, and so that at weak points 
the receptacle has reinforcing tlaps, tabs, or 
extensions. 

1l0RSESHOE.-M. T. KEENAN, New York. 
N. Y. The invention here Is to p roduce a shoe 
which is provided with a cushion o r  resilient 
tread which normaily projects below the lower 
edge of the body of the shoe so as to cushion 
the impact of the foot upon the ground, and 
further, to provide a construction which will 
enable the cushion to be readily removed and 
replaced when worn. 

BOX.-G. E. 1l0SCH, New York, N. Y. The 
more particular purpose 'of this case is to 
produce a box which is automatically locked 
when a bottle or other a'rticle is  placed in it, 
so as to maintain the article thus deposited 
inaccessible to persons not authorized to open 
it, the box being automatically held open­
that is, locked in its open position-when the 
Ud Is raised to a predetermined pOSition and 
the box is empty. 

PO STING-POST.-F. H. CRUMP, Los An­
geles, Cal. In this patent the mtention of the 
inventor is to provide a device for interposi­
tion in a binder bolt, to . permit the obtaining 
of a perfectly tlat surface for posting, the 
Insertion or removal of a sheet at pleasure, 
and the ext�nding of the posting posts to any 
desired height to tit any binder. 

Hardware. 

WRENCH.:......r. G. PATERSO;N, Los Angeles, 
Cal. An object of the . lnventlon Is to provide 
a wedge adjustment for taking up the- lost 
motion between a nut and the jaws of the 
wrench, thereby precluding the possibility of 
the jaws slipping upon the nut so as to round 
the corners between the faces of the nut. 

PLUG-COCK.-J. G. PATERSO;N, Los An­
geles, Cal. The invention has in view means 
to withdraw the plug from its seat in opening 
the cock, thus ' avoiding friction and consequent 
cutting and abrasion of the plug and its seat. 
When the cock is closed, the . plug is forced to 
its seat tighter than would otherwise be prac­
tical In the conventional plug cock. 

Of' General In.lerest. BUTT-HOOK.-E. W. SMITH, Myrtle,. Ore. 
One object of the Inventor is to provide a de- . 

DISPLAY-STAND.-J. GULLONG, Ilolyoke, vice In which there is no p08sibillty of the 
Mass. The improvement has In view a re- hook being disengaged from the eye. To this 
voluble body havl�g vertical peripheral strips end he provides a locking member on the hook 
or other - equivalent means on which ' are ad- which locks the eye so that it cannot be wlth­
justably secured radially-arranged channeled drawn or disengaged from the hook itself un­
holders adapted to engage the articles on dis- less the locking member Is moved. At the 
play on the top and bottom edges, and holders SRIile time the locking member can be easily 
arranged at approximately right-angles to a adjusted to , permit the. withdrawal of the 
diameter of the body and attached to the cable. 
strips Intermediate tjle radial holders, adapted SCREW.-O. REHSE, Germantown, cal. The td likewise engage such an article. . Means invention refers to 'screws which have the provide for inserting and removing articles threads discontinuous, so that cutting faces such as books and papers from the holder. are provided transversely of the threads, 

EYEGLA SSES.-J. FRIEDLA;NDER, New York, which serve to' bore or drill an opening for 
N. Y. The Invention relates to means for the screw, and at the same time to tap or 
mounting the cUps which hold the glasses In thread the opening. The screw can be op­
position on the n ose, and more especially with era ted without dUliculty, and obviates the 
eyeglasses which comprise levers attached to a danger of splitting the wood. ' 
tlxed bow or bar. The object Is to provide a CHECKREIN-HOLDER�-R. lIl. - Imo, l'ort construction In which the point of connection 
between the clips and the lever is substantially Norfolk, Va. One of the purpose, of tbll in­

vention is to provide a device in wbfch the concealed beh!nd the post. checking and unchecking may be dQlle ft'om 
PIPE-COUPLING. - G. W. MILLAR, St. the seat of the vehicle, and it i. ac�ompliBhed 

Louis, Mo. The invention is particularly use· through the medium of a movable rol.er, 
ful in connection with lead pipes to join the which is manipulated by means of the ordi. 
ends thereof without the use of a pipe or nary drivin'g rein. 
other joint. An ' object is to provide a con- WRENCH.-L. R. BLACKMORE, Arl!llgton , ne.ction by ' means of which the ends of the two . N. J. The wrench frame is tltted on .,;he end lead pipes can be easily and quickly joined, of the wrench bar, and is allranged at its and which is inexpensive to manufacture. upper end below the head end of the bar, the 

DEVELOPING-TANK. - J. G. LAVENDER, latter thus having an extension below the 
New York, N. Y. The object of this Inventor wrench frame. The jaw is car . 100. and mov­
Is to produce a tank which will greatly facili- able on such extension of th€ bar, and . has 
tate the developing of the plates, especially In means to bear on tne frame and bar. The 
respect to the manner In which they are held jaw has side plates along opposIte Sides of the 
in position in the tank, and a construction extension of the bar bO they may bear at their 
which will facilitate the p ouring of the devel- lower edges against the upper edge. of the 
oping tluld into the . tank and at the same time wrench frame, tne jaw sliding transversely 
enable the light to be excluded. across the head end of the bar. 

VALVE.-G. H. BENTON, Metuchen, N. J. COMBINED CUSPIDOR AND RUBB I SH-
The invention refers to globe valves, and its RECEPTACLE.-N . . A. PENNOYER, Kenosha, 
object is to provide a valve, arranged to per- Wis. The aim of the invention is to provide 
mit convenient and quick renewal of the valve. details of constructiori for a combined cuspidor 
disk without dlscardir. g the other parts, to and rubbish receptacle, which enables the �llow regrtnding in a simple and effective man- sanitary collection of sputum and rubbish 
ner and to permit the packing from coming separately, in public buildings, railway cal's, 
out of the stuffing box. or In public toilet-rooms, where doors or par-

PRINTING-FRAME.--C. Dow, ' New York, titions of such places may be utilized for sup­
N. Y. The Invention relates to frames, such porting the improvement conveniently acces­
as are used by photographers In making prints sible for general use. 
from plates or negatives. _ 'An object is to 
produce a frame having an improved construc­
tion which will greatly facllltate the operation 
of removing the back of the frame when the 
exposure of the print is tI!llshed. I 

FIRE-ESCAPE.-E. MILLER, Mount Ster­
ling; Ill. In substance the invention consists 
Of ' a frame In which a drum is mounted to 

Heating: and Lighting. 
GRATE.-R. ·D. GRANGER, New York, N. Y. 

In accordance with his Invention Mr. Granger 
constructs the cradle with longitudinal angular 
ribs at opposite sides, the ribs being elevated 
above the top of the cradle, with one of the 
ribs arranged normal to the plane of the 

cradle and the other inclining with respect 
thereto, and the side tlanges of the grate-bars 
slotted closely adjacent to the ends to receive 
and fit the ribs. 

GUARD FOR LAMP-BULBS.---G. L. BRIS­
RI;N, Buffalo, N. Y. An object here is to pro­
duce a light framework whiCh can be readily 
constructed and applied without making at­
tachments to the metal parts of the, lamp . . A 
further object is to shape the parts In such 
a way as to prevent the casting of a shadow 
when the light passes from the end of the 
bul», In other words, In ceiling lights. 

Household 1JIWtles. 

FLY-PAPER HOLDER;:"-R. E. FEE, Marlon, 
Ind. The purpose in this instance is to pro­
vide a holder constructed in two sections slid­
ably connected together, with jaws for clamp­
ing the edge of the paper pivoted to the sec­
tions, and means normally tending to separate 
the sections. whereby the . paper wlll be held 
under tension. The invention is an improve­
ment on a former patent granted to Mr. Fee. 

FOLDING TABLE.-M. A. DREES, Pel!htigo, 
Wis. The invention pertains to a table wherein 
the legs or supports are folded Inwardly upon 
the folding of the table and it has particular 
reference . to a' table wherein the legs are 
linked together in such a manner that the 
operation of folding automatically brings the 
supports into a compact position, embraced by 
the leaves of the table. 

BALL-COCK.-A. C. GORDON, Glens Falls, 
N. Y. The improved device is for use for tlush 
tanks, and the object of the Inventor is to 
provide a device requiring no packing, easily 
installed, and di1llcult to beconie deranged or 
disordered, and which will further till the 
tank quickly without splashing, and operate to 
Instantly cut off and turn on the water with­
out vibration or noise. 

DRIER.-D'ARCY B.  PLUNKETT, New York, 
N. Y. More particularly the invention refers 
to driers in which the rack serves to support 
the articles to be dried and is movable into or 
out of a closed', heated chamber. The object is 
to so construct the drier that the tubes may 
be kept cool and serve for ventilating the in­
terior of the chamber, but at the same time 
the front ·end of the tubes will be covered so 
that they cannot be seen, and dust and foreign 
bodies cannot readily clog therein. 

Machines and lU:eehanlcal Devices. 

VALVE.-W. E. WERD, Roundup, Mont. In , 
this case the valve is of use in dispensing 
beverages, or as a means for controlling the 
supply of w ater for irrigation purposes. The 
object is to provide an organization which is 
simple and durable in construction, readily 
controlled, ' and one whIch automatically pre­
vents leakage. 

PRINTING-MACHINE.-R. G. PRENDES, Ha­
bana, Cuba. An object of the invention is to 
provide a machine which has an ' endless belt 
to which the , characters are secured, means 
being provided to ink said characters, and 
means being provided to move the belt in 
either direction by a step-by-step movement, 
and also to move the belt rapidly so that a 
number of characters will pass the opening In 
the casing quickly in succession. 

. 

PRE S SURE-REDUCING VAL VE.-F. NICOLA, 
New York, N. Y. The Invention pertains to 
valves adapted for reduclii.g the pressure of a 
motive agent as It is utlllzed for useful effect, 
and more particularly to reduce the pressure 
of water tlowlng from high-pressure service 
conduits, to hose or the like for extinguish­
ing tires or for other purposes that require a 
controlled uniform pressure of tluid or liquid 
where used. 

WOVEN PILlll FABRIC.-W. A. MI;NIFIE, 
Little Falls, N. J. The object here is to pro­
'fide . woven pile iabr!c In which' pile tufts 
are acecuret;y held In pla� = and a !lody weave 
� provided to Insure long \!fe of the fabric 
when in use. To attam this, use Is made of 
a stuffer chain, upper and lower fillln;; shots, 
pile tufts held on the IIpper tilling shots and 
pairs of . binding threa.ds for the til'ing shots, 
the binding threads 111 each pair pass Tlg simul­
taneously around one set of tilling � lOts . and 
singly around the other tilling shots. 

WATER-MOTOR.-W. J. WaITE, Oyster 
Bay, N. Y An object of thl) inventlou Is to 
provide a construction In whIch the lever arm 
of a tloat operating upon a sweep will be · con· 
stant so that the velocity of the sweep will ':>t' 
substantially uniform. Further, to' prO VIde 
means for counterweighting the sweep when In 
a horizon tal or In an inclined position, and 
Which will relieve the sweep of the counter­
weight when the swel\P is in a suLstantially 
vertical pOlilltion. 

B OOK-SEWING MACHINE.-C. J. RICH, 
Norwood, Mass. The object here is to provide 
means for looping the tape intermedia tc the 
last signature of one book and the tlrst signa­
ture of the next succeeding book, so that after 
the signatures are all sewed . and the books 
sepal'ated, there will remain a free end of 
tape at each side of each book, which may be 
used in attaching the body of the book to the 
cover or to the binding. 

. 

DESICCATING AP�ARATUS.-O. PAUCKSCH, 
Berlin, Germany. The invention relates to 
improvements in machines for drying potatoes, 
ceNals, and a l l  other ' materials of the kind 
and in particular to that class of mach ines 
which are provided with a bOX, casing, or .  the 
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like underneath two heated drums, said box 
having the object to prevent the steam evolved 
by the action ot the hot drums on the moist 
material passed between them from escaping, 
and to draw off this steam, so . that It will not 
come Into contact with the dried material. 

COUPON-SAFE.-C. F. JO;NES, New York, 
N. Y. The invention refers to safes, the more 
particular purpose being the provision of a 
safe containing a supply of coupons connected 
together In the form of a strip, and .. further 
containing means controllable by the entrance 
of coins for feeding out the coupons. 

LOOM.-W. J. GARLICK, Paterson, N J. The 
purpose Iii this instance is to provide a loom 
having a plurality of shuttles "carrying dif­
ferent colored threads, and arranged to permit 
moving any one · of the shuttles Into active 
position and . working it for one or any desired 
number of picks according to a predetermined 
design. 

DRAFT MECHANISM.-C. E. ESTABROOK, 
Springport, Ind The object of the inventor is 
to produce a mechanism which will enable 
several horses or other draft animals to be 
hitched In such a way that the work will be 
equally distributed among them. In other 
words, the lever arm from the point of appli­
cation of the pulling force, will be adjustable 
to snit the power of the animal. 

LUBRICATING-WASHER.-C. E. PALMER, 
Spokane, Wash. The invention Is an improve­
ment In lubricating washers. The washers are 
each supplied with a lubricant in the form of 
a paste-like substance, such as tallow or other 
suitable material, and in this manner the 
parts that are connected together are supplied 
with grease that will gradually become liquid, 
and lubricate the wearing surfaces between 
the connected parts. The washer Is especially 
adapted for use in sprocket chains. 

lU:ul!llcal Devices. 

UNIVER SAL PNEUMATIC-ACTION. H. 
MEYER, New York, N. Y. In this case the 
improvement relates to self-playing pianos and 
like musical instruments, the object being to 
provide a universal pneumatic action capable 
of use in any make of piano, and arranged to 
permit convenient and accurate connection be· 
tween the pneumatics and the individual ham­
mer actions of the plano. 

REWINDING MECHANISM. - H. MEYER, 
New York, N. Y. This mechanism Is controlled 
from the time lever, and arranged to rewind 
the note sheet without stopping the motor, 
and to automatically apply a friction brake as 
soon as the note sheet is rewound, to hold the 
note sheet under tension during the next fol­
lowing winding up and while passing over the 
tracker board for actuating the instrument. 

PIANO FALL-BOARD.-J. R. A. LANG, 
Mount Vernon, N. Y. The inventor provides 
a key board · cover rabbeted at opposite longi­
tudinal edges, with the , rabbeted portions on 
opposite faces, and hinge to one edge a front 
fall foldable in the adjacent rabbeted portion 
of the key board when the fall board is raised, 
and hinge at the opposite ellge a backfall 
having a foot movable into the other rabbeted 
portion of the key board cover when the fall 
board is lowered. 

DRUM AND CYMBAL BEATER.-E. M. 
ANDERSO;N, Victoria, British Columbia, Canada. 
M �re particularly the invention relates to 
crum and cymbal beaters adapted to be actu­
ated 'by the foot of the operator. An object 
is to provide a combined drum and cymbal 
beater, adapted to be operated ,by the pressure 
of the foot, and _ having means for securely 
holding a drum in position, 80 that positive 
blows may be struck upon the drum and the 
cymbal carried by the drum. 

Prime Movers and Their AcesllllOrle .. 

STEAM-TURBINE.-A. BONOM, New York, 
N. Y. The invention relates to steam tur­
bines and constitutes an . improvement· on the 
turbine formerly patented. by Mr. Bonom, In 
which the Increase In volume ' of' the steam 
space can be readily p-roportloned. The object 
of the present invention is to improve ' the 
general construction of this type so as to 
facilitate its manufacture. A further object is 
to provide an arrangement for admitting steam 
and for controlling the development of power. 
The turbine also presents improvements 'In the 
form of the buckets and guide vanes. 

Balh"a},s and Their AccellllOrle .. 

RAILWAY�GATE. - R. SPURLOCK , Valley 
View, Ky. In this Invention the gate is 
adapted to be operated automatically by the 
passage of a train. One of the objects is to 
provide an improved means for automatically 
operating the gate pneumatically by the pass­
age of a car or train along a given stretch of 
track. 

Penalnlng 10 Vehicles. 

SWIVEL-CO O PLING.-B. HENLEY, Edin- , 
burg, Pa. In U e  present patent the invention 
is an improvement in swIvel couplings. The 
present invention is an improvemen c over Let­
ters Patent of two numbers, formerly granted 
to Mr. Henley for a swivel or pivot . coupling 
adapted to connect two parts that require to 
rotate upon each other. 

NOTIll.--Copies of any of' these patents will 
be furnished by Munn ' & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Kiudly write queries on sepamte sheets when writing 
about other matters, such as patents, subscriptions, 
books, etc. This will facilitate answering your ques­
tions. Be sure and give full name and address on every 
sheet. 

. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
Bent by mail on request. 

( 12099 ) W. B. B. asks : To give in­
formation that will immensely benefit the 
public at large, 1 will be pleased to have you 
give me as soon as you can look Into the 
matter thoroughly, the best means and best 
way to lay sewer pipe, and especially the 
making of cement joints. We have sanitary 
sewers here, and they are filled with roots 
that creep into the crevices and joints of 
the pipe. The p ipes laid In this vicinity are 
placed in pOSition, a little cement placed on 
the lower half of the bell or socket end of 
tlIe pipe, and then the next pipe with a 
string of oakum on it is Inserted In to the 
pipe ; the balance of the joint ' is mortared 
up with cement. The principal tnformation 
I am seeking is whether the hemp or oakum 
string Is necessary or of any value, or 
whether a good Portland cement jotnt is or 
is not the better way to make the joint. A. 
Provided the sewer pipe is laid upon a per­
fectly solid bed, so that the joints are un­
likely to be distorted at all ( by the filling in 
Of material above the sewer, subsequent traf­
fic over It, or otherwise) we should say that 
as far as the prevention of the entrance of 
roots into the j oints is concerned, the oakum 
might better be omitted and a jotnt of neat 
Portland cement substituted. It is of course 
essential that any fiow of water through the 
sewer should be prevented until the cement 
has had time to set ; otherwise a very small 
quantity trickling through the joints will 
wash out a small part of the cement and 
leave interstices in it. The object of oakum 
or similar fibrous packing is to provide a 
small amount of give or sprtng, so that any 
slight distortion or settlement of the pipe 
will be compensated by expansion of the pack­
ing and will not leave openings nor crack 
the pipe or fianges ; but such roots as you 
describe are quite capable of growtng through 
the oakum, even when the latter apparently 
tightly fills the joints. 

( 12100 ) W. s. P. asks : Suppose I 
nave a piece of 3-lnch square steel 8 tnches 
long and I wish to make a square taper. I 
clamp it on an angle plate, set square on the 
planer, with one end higher than the other to 
make it the desired taper. Now I keep turn­
ing it a quarter of a tum at a time, keeping 
the planed side against the face plates. Now 
when I have planed all four sides tn tlIis man­
ner, will it be square ? A. You will make a 
true taper in the manner described if you keep 
the axis or center line ( or any unplaned side 
of the square bar ) at the same angle to the 
face plate. Havtng planed the taper on two 
sides in the manner you describe, turning the 
bar through one-quarter turn, you will have 
two sides of the equilateral pyramid truncated, 
the top being square but n ot concentric with 
the axis of the bar. If you n ow make an­
other quarter tum, resttng the bar on tlIe same 
blocking and adjusting as before, the tool will 
not cut the third side of tlIe bar at all if fed 
through the same range as before, because the 
bar will rest w itii one of the tapered sides on 
the blocking and will be lower by the amount 
previously cut off. The bloc�lng must there­
fore be raised by the amount cut otf at the 
point of the bar where it rests on the block­
ing, and will then be right for the remaining 
two sides ; the final result, without readjust­
ment of the tool, being an equilateral trun­
cated pyramid with a square top concentric 
with the axis, in otlIer words the taper will be 
uniform on all four sides. 

Scientific Americaft 
air constantly escaping through the coil, you 
should be able to keep a considerable quantity 
of water comfortably cool. 

( 12102 ) C. R. K. asks : Would you 
please verify the followtng : Air is tn a sta­
tionary chamber at 32 deg. with a pressure of 
25 pounds per square tnch. If the temperature 
be ·raised to 212 deg., the pounds pressure per 
square inch will be 105 ; and if the tempera­
ture be raised to 490 deg. the pounds pressure 
will be 380. Are these figures correct ? If at 
the start the pressure were 50 pounds per 
square inch, what would the corresponding re­
sults be ? A. We regret that we cannot 
"verify" your figures, which are, If we under­
stand you corre·ctly, entirely wrong, and we 
cannot see how you derived them. The expan­
sion of air at constant pressure due t o  In­
crease of temperature is extremely small, and 
consequently its increase of pressure if the 
volume remains the same is equally small, 
amounting to 0.002037 ( or two-tenths of one 
per cent) of Its pressure for each degree 
Fahrenheit through w)ich its temperature is 
raised. Thus if a given quantity of air has a 
pressure of 25 pounds at 32 deg. F. ( sup­
posing the figures you give to be Fahrenheit ) 
i ·  pressure at 212 deg. , volume remaining con­
stant, will be 25 + ( 25 X 0.002037 X 1 8 0 )  or 
34.1575 pounds. If heated to 490 deg. F. the 
pressure will be 25 + ( 25 X 0.002037 X 
468) = 49.014"4 pounds. If the initial pressure 
were 50 pounds, the pressure at 212 deg. 
would be 68.315 pounds, and at 490 deg. 
98.0288 pounds. 

( 12103 ) R. M. H. asks : Will you 

is very nearly proportional to the ditference 
of temperature between it and the temperature 
a round it. If water Is 150 deg. and the air 
around it is 30 deg., the ·ditference Is 120 deg. 
If the water is 60 deg. and the air is 30 deg., 
the difference is 30 deg. The water at 150 
deg_ will cool about three times as fast as 
that at 60 deg. That has no connection with 
the freeztng of either of these waters. When 
water is cooled to the freezing point, it then 
must give off a great quantity of heat before 
it is frozen. It must cool to 32 deg. before it 
can freeze at all. 

NEW BOOKS, ETC. 
THE ART OF RETOUCHING SIMPLIFIED. By 

Ida Lynch Hower. Chicago : A. C. 
McClurg & Co., 1908. 12mo. ; 48 pp. 
Price, $1. 

To �ow how to retouch negatives Is: more 
necessary tn this day than ever before, be­
cause the photographer's posers are constantly 
demandtng finer and more finished results. The 
steady improvement in photographic lenses­
which have now reached such a high state of 
perfection-has s o  increased, that the negative 
is rare that does not need the manipulation 
of the retoucher's pencil. This little manual 
contatns practical suggestions from the stand­
point of over a quarter of a century of pro­
fessional traintng on the part of the author, 
and the most modem methods and processes 
have been ·sought and used. 
PRACTICAL TESTING OF GAS AND GAS 

METERS. By C. H. Stone, B.S., M.S. 
New York : John Wiley & Son,,; 1909. 
8vo : ; 337 pp., 51 figures. Price, $3.50. 

The author has received a large number of 
requests. at different times and from various 
men connected with the gas tndustry, for in­
formation regarding the methods, apl>aratus, 
and chemicals used In the testtng of gas. The 
first thought was, n aturally, to refer the tn­
qulrer to some standard work where he would 
find answers to all of his questions. Careful 
Investigation, however, failed to reveal such a 
work. No attempt has been made to write a 
treatise on the manufacture and distribution 
of gas. The writer's chief aim has been to 
explain clearly, simply, and fully such tests as 
would be of practical service to the gas man-

ktndly answer the following in your Notes and 
Queries column : 1. For heating a large resi­
dence of say 25 rooms, would hot water or 
steam be the best, and do you know the name 
of any firm manufacturtng such systems ? 
A. We cannot express an opinion as to the 
comparative advantages of steam and hot­
water heating apparatus without knowtng more 
of your conditions. You can best judge by 
comparing the advantages set forth tn the 
prtnted matter of manufacturers. 2. Do you 
know where I can get any books on mechani­
cal drafting ? A. As publishers and dealers in 
scientific and technical books we can supply you 
with any book published on the subject of me­
chanical drawtng. We would especially recom- ager, chemist, or photometrist, and to make 
mend the following : "A Manual of Mechani- s�ch comments and suggestions as might guide 

1 D tn " b J h t n $2 ' "Mechanical ' hIm in his choice of apparatus or process and ca raw g, y
. 

0 ns 0 "  assist him to secure accurate and useful re­Drawing Self-Taught," by Rose, $4 ; "Progres: sults therewith For this reason all chemical sive Exercises and �actical Hints in Mechanl- processes, reactions, and calculations have been cal Drawing," by MacCord, $4. A still further explained · at a length which may seem weari­
list is contained on page 28 of our complete some to the expert chemist. ManY' of the 
catalogue of books. 3.  Are the materials used for later forms of calorimeters,. for example>, have 
the explosive in high-power shells of the larger been described In ditferent technical journals 
guns stronger than nitro-glycertne, volume for durtng 1 908, and a brief account of these, to­volume, after they are c'ampressed tnto the gether with the original reference, is given in 
shell ? A. The basis of most shell explosives the chapter on calorimetry. To the student, 
is nitro-glycerine, and they are generally rather whether in the' college or commencing work 
less powerful than the latter on account of for a gas company, this book may prove a 
deadening material being added to prevent the help by leading him by easy journeys over the 
accidental explosion of shells by shocks or fire. rather troublesome roads of photometry, calori­
These matters are kept carefully secret, how- metry, and the chemical analysis of gas. 
ever, and comparative figures are n ot available. 

( 12104 ) W. C. D. says : 1 wish to 
state that the formula for silver plattng given 
tn Van Horne's , "Modem Electro-plating" Is 
not right, as I followed directions very closely, 
and tn making a gallon solution he says to use 
9 to 1 2 . ounces of cyanide 98 per cent, and I 
found that I had to use · double the amount 
of water, as there was too much CYanide, 
therefore had to buy more chloride of silver to 
enrich the solution. A. We find that Lang­
bein's "Electro-Plattng," pages 357 and 359 ,  
gives much less cyanide p e r  gallon than does 
Van Home in the formula to which you refer. 
Van Home, however, on page 131,  ·gives the 
necessary directions for adjusttng the bath for 
working freely, and so one can make. a solu­
tion by his formula. Langbetn gives 6 ounces 
cyanide per gallon for heavy plating and about 
3 ounces for light plating. 

THE ART OF MAGIC. By T. Nelson Downs. 
Edited by John Northern Hilliard. 
Buffalo : The Downs-Edwards Com­
l''' ny, 1 909. 8vo. ; 342 PP. Price, 
,5. 

The author has produced a book which 
treats of standard tricks, also many nov<!ttles. 
The volume before us deals almost entirely 
with card tricks, tricks with cotns, and tricks 
with a wltnd. It does not trespass on the 
field of Hopktns's "Magic," which considers 
more particularly the other and more com­
plicated tricks requiring more or less elaborate 
paraphernalia, so for this reason we believe 
that the book will prove of value to those who 
a re already in possession of "Magic." 
THE NEW INTERNATIONAL YEAR BOOK, 

1908. Frank Moo-re Colby, il.A., 
Editor, assisted by various special 
contributors. New York : Dodd, 

( 12105 ) F. L. W. says : . Will you please Mead & Co. ,  1909.  8vo. ; pp. 776 ; 
explain why at the solstices the days do not 4 7  full page illustrations, 9 maps. 
begin to get longer or shorter at both ends at The 1908 issue of the New International 
the same time ? That is, why In December, for Year Book Is the second of a new series of 

( 12101 ) W. L. B. asks : In regard to Instance, does the sun begin to set later sev- annual volumes which was arranged to follow 
using compressed air for cooling water. I eral

. 

days before the solstice, but not to rise 

I the publication of the New International En­
have control of a mill plant here, and we have earlier until several days after ? A. The sun cyclopedia, and It is to be hoped that It will 
to . drink hydrant water that gets very warm begins to set later In December in the after- be maintained w ithout the interruptions that 
In summer, and we cannot use Iced water suc- noon by the clock, because the clock does not have detracted much. from the value of these 
cessfully on account of its being too cold for indicate true noon. The true forenoon and I and other annual records that have been at­
the men to drink while very hot. We use afternoon are of equal length all the year. tempted In this country In the past. A dls­
compressed air at 40 or 50 pounds or 1 00 if True noon Is midway between sunrise and sun- tinct policy of continuity is most essential for 
needed, and I believe there could be a way to set all the year. This Is determined by the a work of this kind, and invaluable as It is, 
use it to cool the water, say to about the sun, and a .sundlal will give true noon or mid- as a supplement to an encyclopredla or other 
temperature of good cold well water, as I day. The clock does not show the true solar reference w ork It should be compiled and 
notice In cool weather (not near freezing) our time, but tbe mean solar time, and it Is some- judged solely on its merits as an authoritative 
pump that we run with air Instead of steam times ahead of the sun and at other times record of the year. The New International 
will freeze up so bad that we have to run a behind the sun. Only on four days In the Year Book for 1908 contains a summary of 
hot-water pipe to it to keep it thawed out. year are the clock and sun together. The I the progress of the world for that year In 
A. The cooling effect of compressed air is due lengthening of the afternoon In December is  all departments of history, art, literature, 
to the physical law that any gas heated by reversed in June, since then the forenoon be- : and science, so that it affords the busy man 
compression and then allowed to cool will, if gins to shorten some days before the summer ,  a conspectus of ' what has happened In any 
expanded so as to do mechanical work, lower solstice. Both changes are caused by the rei a- I field during the twelve months under review, 
Its temperature and therefore absorb heat from tlon of the equation of time to the time by , and enables him to read his newspaper with 
surrounding bodies. If  the air has had time the sun . This is quite fully explained on I 

an appreciation of previous events. In this 
to cool after leaving the compressor ( or Is page 1 1 3  of Todd's "New Astronomy," which way the Year Book thoroughly prepares the 
artificially cooled) it will have a considerable we

.
will send for $1 .50 post paid. ' · general reader for understandtng any political 

refrigerating elIect if allowed to expand. If . crisis, such as the dethronement of the Sultan 
you place tn your drinking-water tank a coil ( 12106 ) A. R. D. says : WIll you please tn Turkey, While its discussion of the presi-
of small pipe open to the atmosphere at one advise what is the ratio of <1rop on water dential campaign in the United States is a 
end and connected at the other . by a valve to 15� deg-. Fahrenheit tnslde temperature, water valuable contribution to American political 
the compressed-air line, the valve being as 30 deg. outside temperature, and water 60 deg. history and will prove of marked assistance 
close as possible to the water, so that all the tnside temperature, 30 deg. outside ? In other to one who would understand current politics 
expansion is In the submerged coil, by leaving I words, which will freeze the quicker-hot or without undue study and readtng. Thus the 
the valve just open and a little compressed cold water ? A. The rate of cooling of water book should .!!e very useful to the scientific 

man, as It enables him to keep tn touch with 
developments in the world of politics, art and 
literature with a mtnlmum of effort. All of 
the articles are prepared by recognized au­
thorities tn their special fields, and tn pure 
and applied science the articles are specially 
valuable, not only in · themselves but as form­
Ing an index to the progress of the year and 
indicating tlIe most important work accom­
plished. It might be of assistance to the 
worker tn science, as doubtless to the student 
of history and economics, if detailed and exact 
references in the form of foot-notes or other­
wise were made to original authorities, though 
this might detract from the popular and un­
mistakably tnteresting character of the book. 
The reviews of the progress of Astronomy, 
Scientific Agriculture, B otany, Chemistry, Phys­
ics, and Psychology, to mention ·but a few of 
the scientific articles, seem specially well pre­
pared, while Interesttng articles on Automo­
biles, Aeronautics, Bridges, Fire Protection, 
Railways, Military and Nayal Progress, and 
Shipbuilding all show that the record of 1908 
in applied science was n ot inconsiderable. 
WHEN RAILROADS WERE NEW. By Charles 

Frederick Carter. New York : Henry 
Holt & Company, 1909. 12mo. ; 324 
pages. Price, $2 net. 

A fasctnating history of the struggles and 
fantastic failures and the final triumphs of the 
pioneer railroad builders is now gathered to­
gether for the first time tn book form. No 
attempt is made by the author to follow the 
yicissltudes of all the railway schemes, but he 
follows graphically the history of those roads 
which best typify the processes of evolution 
and the characteristic circumstances up to 
where the story ceases to be romantic and 
commences t o  be commercial and common­
place. It is not primarily a book Of reference, 
but is a highly interesting narrative for the 
general reader. What. is strangest is that the 
general reader might search In vatn for an y 
satisfactory account of how the railroad first 
came to America, how it was built and how 
it was run, how the early pioneers struggled 
with poverty, ignorance, and other inevitable 
obstacles and blundered and struggled on again 
until at last they had developed a method of 
transportation that measured by Its infiuence 
em civilization is the greatest achievement tn 
the annals of the race. All the importan t 
tnven tions reI a ting to railroading appear to be 
claimed for several men. Thus the four-wheel 
truck was claimed by three men. One of them 
obtatned a patent for the device and then 
spent a fortune trytng to protect it, only to 
find out in the end that he was not entitled 
to It. All the early stories seem mythical. 
At the outset the first engines ran only on 
fair days and they were replaced by horses on 
ratny days by the proud but prudent owners, 
says one account. This story is, however, con­
sidered to be legendary by some authorities 
the first engtneer claiming that he ran his 
machine every · day, rain or shine. The titles 
of the chapters are "The Dawn of the Rail­
road Era," "America's Pioneer Railroad," 
"Early Days on the Erie," "The Pennsylvania 
Railroad," "Genesis of tne Vanderbilt System," 
"Incubator Railroads," "The Frst Continental 
Railroad," and "Romance of a Great Railroad." 
There are a number of excellent half-tone 
illustrations. 
THE PHOTOGBAl'HY OF CoLORED OBJECTS. 

By C. E. Kenneth Mees, D.Sc. New 
York : Tennant & Ward, no date. 69  
pp. ; 12mo. ; 14 plates ; color chart ; 
photogravure frontispiece ; stiff paper 
covers. Price, 56 cents. 

. Although written from the English stand­
point, Dr. Mees's book contains much that is 
of value to the American student of photog­
raphy. The first chapter, on the nature of 
colors, and the second, on sensitiveness to COl­
ored light of the eye and of photographic 
plates, discusses the physics of color. The 
fourth ch.apter tells how color contrasts are 
rendered. The fifth deals with portrai ture, 
and the sixth discusses photography of col­
ored objects for reproduction. The remainiflg 
chapters are devoted to landscape photography 
and tricolor photography. Whil e not employ­
ing purely scientific nomenclature and phra,se­
ology, Dr. Mees has made no attempt to be 
practical, on the prtnciple that the applica­
tion of an ounce of accurate knowledge is 
worth a ton of unreasoning practice. 
STORY OF THE CATACOMBS . By Florence 

Edythe Blake-Hedges. Cincinnati : 
Jennings & Graham, 1909. 12mo. ; 
148 pages. Price, $1 net. 

The Catacombs of R ome always have a fas­
cination for American tourists who visit them 
in order to see the first examples of Christian 
art, and also because the foundations of much 
of the Christian religion were laid In these 
early worshiptng places. The present work is 
a pleasing little volume, which serves a� an 
tntroduction to those who are unfamiliar with 
the great volume of the · remalns to be found 
In the city of Rome and the Campagua. It is 
rather prettily printed on tinted paper. 
How TELEGRAPHS AND TELEPHONES WORK 

By Charles R. Gibson. Philadelphia : 
J. B. Lippincott Company, 1909, 
12mo. ; 156 pages. Price, 75 cents. 

A small book written In simple non-techni· 
cal language, dealtng with telegraphs and tele· 
phones, such as would be useful · to those who 
are specially interested tn those tnstruments. 
A chapter on wireless telephony, and a short 
diSCUSSion of the electron theory, brtng tho 
volume thoroughly up to date. 
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______ L __ e--..::g=-8_1 __ N __ o_t_i_c_e_s _____ 1 Car ;.
he�:iffi�br����� . ��?�. �?�. �����. ��: . �: 925,170 I Emb;:'.l�er���: .  �:���� • •  O.

f: • .  �:�.� • •  � • •  ���� 924,795 
Car window, E. A. Haltlnger • . . . . . . . . . . . •  925,091 Emergency brake, W. D. Payne . . . . . • • • • • 925,020 
Cars, Rutoma tic locking and releasing de- Engine spark ignition device, explosive, J. 

_ _  A. ms · 

INDE:X OF iNVENTIONS 
Por wblcb letters Patent of tbe 

United .states wete liI.tied 
fer the WMk ending 

June 1 5 ,  1 909, 
A N D  E A C H  B E A R I N g  T H A T  B A T t!  
[See note at ebil lif lliit aMlit OOpies of these patents.] 
reo � 

Aold\:�ue 
m�:�.

i�� . •  �:���' . .  !:' . .  ����:����: . :�: 12,973 Advertrslng vehicle, R. C. Bahnke . . . . . . . .  925,173 Aeroplane, J. H. Rogers • • . . . . . . . . • . . • . . . . •  924,833 Air brake appliance, automatic, J. A. & L. F. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924,T42 Air compressor or blower, G� w. &; W� H. L{>imlfn • • • • • • • • • •  ' .' . ,  • • • . • • • • • •  ;. • • • • • .  ;, 925,20a Air or other 6uld�) eoltlpre�lIor or exhauster . for, C, H. S�ott . . . . . . . . . . . . . . . . . . . . . . . .  9114,1l4lt Arnmtmlll lind cblodn or bifdrochlorie lI�id. 
, N. L. G. Whitehouse . , ; ,  • .  " ,  I I • • •  ; • • •  925,253 amusement .device for PMIiClng lilusol'� "t-. fect., N. tiur)tei!1! . ,  . . . ... . I . . . .  • . .  . .  . . .  004. 1l32 Anchor . and bolt, .",,\litnslon, T. ,MlIsoti . . . . . .  925;000 .A.ngl" . Irtihs, IIlllchlne fOr bending, C, Gil-Ahti�ff��ing ' d��ic�: 'M: .ti-; ' ilt�'.,#: : � � � : : : : :  B�t;�� +uttographi� tregister, A. Krillltll , u . • • • • • . .  925,351 ... n oltlo.bile nbricatlntr By8teltl, Winton & 
A · Andb<>rlson . .  '1' " • , , , • . . .  . .  . • . . . . . . . .  . . • .  925,258 titomo I e .taH ngo device, J. R. McPher-
AIiW��bl\��: . �i��i':I�' . g��� . 'cb��i:i�g . ���h: 925,216 

A l!-msm for. F. Beemer . . . . . . . . . . . . . . . . . .  925 270 wn!ng, A. F. Winberg . . . . . . . . . . . . . . . . . . .  924;951 Awmng, H. F. Sanders . . . . . . . . . . . . . . . . . . . .  925 231 Ax hundle protector. A. H. Gruis . • . . . • . . . .  925;335 Axle, car, G. Haigb . . . . . . . . . . . . . . . . . . . . . . .  025 090 Bag bolder. J. A. Nungesser . . . . . . . . . . . . . . 924'923 BalIlng maeblne, W. M. Kinnard . . • . . • . . . • •  924;995 Balanc .. , W. BeuS!er . . . . . . . . . . . . . . . . .  , . . . 924 \lM Ball lleld marker base, T. H. Murnalle . " , !li!5;014 hall mill, E. Cadenacdo. " " . " . , . " " " , . !l25.288 �arrel, O. R. lllmmrich . . . . . . . . .  " . . . . . . . . .  924 649 arrel liller, .n.  W. Colby . .  , . . . . . . . . . . . . . .  924;737 �arrow, W. Paton \ !  . . . . . . . • . • • • • • • •  ;, • • . • .  9.24,�2 
h

ase ball . B. Ii'. ElbIl:le . . . . . . . . . . . .. . . . . . . .  9!!4.696 
... 

" tt<>ry �tmnectl()I1, O. E. Pettee . .  " . . . . .  924 8:i6 nattt!ry filHng m!,chlne, C. J. Colellllln • •  " , 005 :300 �eftd�d litle, .1. F. Shhtl . . . , . , . , . "  • • • • •  " .. .  925,231 
.. earmg, ball, It. BeSS . . . . . . . . . . . . . . . . . . . . .  924 ,904 fear!ng, ball, R. ,So Phillips et al . . . . . • . . .  925,376 nellrmf ' colfibll1l'd. step and journal, A. . _ .. be ne . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  924,747 �l'd.st�lld, I>xtension, . B. H. Arbold • .  I • •  I I. " 924,626 ... eer trom .torage vessels by the tl irect in-ftnenee qt lill' pressure of variable .trt'hgth. device ro� raiSing and convey-II Inll' ortmahn &0 Herhst . . . . . . . . . . . . . . . .  925 21 9 ltlk t uld olll'rated , F. C. Hansen . . . . . . . . . 925;095 il; . P 11, I. C. & J. A. Doran . . . . . . . . . . . . . . .  925.083 11' �yhl table. I. Buld . . . . . . . . . . . . . . . . . . . . . 924,978 
.. 1b bg device, E. Neumeister . . • • • • . • • • • • . •  tl25.017 nmding sbeet. music. device for, A. F. Engel 924.650 Block signal system, F. Rhea • • •  l . ' . , ;'  . . . . .  925 026 ���t:(r Iis!�er:Bo�' t!,;., r��le . . . .  • . .  . .  • . . . . . . . .  924:739 
Bo!>bin holder. Curfew & Carpenter . . . . . . . .  924,891 BOJl� scale, p�"enting the formation of, T. 
B 

ra�dli . . .  . .  . . . . . . . . . . . .  . .  . . . . . . .  . .  . . . .  925,283 ... ook, InvoIce or scrap, A. C. Hafely . . . . . .  925,172 .,oo�. etc. ,  adjustable support for, C. E.  
}3oot ��� sii��' i,;,�d'i�g' 't��i: . C: . W: . R�i,;,�ts : :�:� Boot and shoe uppers, welting and lasting, T. F. Littleton . . . . . . . . . . . . . . . . . . . . . . .  925 208 Bottle. C. O. Smith . . . . . . .  : . . . . . . . . . . . . . . . . 924' 848 Box, P. H. Kraetscb . . . . . . . . . . . . . . . . . . . . . .  925:349 Box board, H. L. Beveridge . . • . • • • • • • . • • • • .  925 277 Box lid support, N. H. Nielsen . . . . . . . . . . . .  925;217 Brake, J. F. Cummings . • . . . . • . . . . . • • . . • • . .  925,304 Brake actuating mechanism . vehicle, G. E. 

Kldd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925, 195 
Brake shoe, C. D. Pettis . . . . . . . . . . . . . . . . . . .  924.930 nrake system, Ilntomatic, Shaw & Johnson . 925,137 Breast strap and neck strap connection, E.  J. Boll'tnan . . . . . . . . . . . . . . . . . . . . . . . . . . .  924 780 lJl'ewery pitching machine apparatus, E. ' Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 .] 26 
hrlck kiln. W. Gibford . . . . . . . . . . . . . . . . . . . •  925 .432 
Rrick machine, S. E. Drummond . . . . . . . . . . .  924 .972 
Brick. making, O. S. Davis . . . . . . . . . . . . . . . .  924 .745 Broom, H. R. Stevenson . . . . . . . . . . . • . . . . . . .  925 ,243 Brusb .  B. V. Hardman . . . . . . . • . . . . . . . • . . . .  925 ,178 
Brush bolder, E. W. Mix . . . . . . . . . . . . . . . . . .  925.01 0 Brush, rotary tooth, A. Meng . . . . . . . . . • • . • .  925.007 Bucket, clam shelI, .T. B. H. Ouchterlony. 925 ,01 8  Hucket, clam shelI, H. L .  AlIen . . . • • • • • • • •  925,262 Bucket filing macbine. J. RiddelI . . . . . . . . . . .  924,831 Bucket operating mechanism. H. L. Allen . .  924,71 9  Bucket wheel, C .  M .  Scbultz . . . . . • • • • • • • • •  924.841 Buckle , cross line, L. Cook . . . . . . . . • . . • . • . .  924.6311 Butter measurer and cutter. D. F. Curtiu . 924.642 Button fastener, H. A. Mabhey . . . . . . . . . . . •  924 . 807 Button making macbine. R. B. Cochrane . . . .  924,736 Button . spparable . E. C. Kaag . . . . . . . . . . . . 925 . 1 93 
Cabinet. disk record, T. H. Sentell . . . . . • . .  925 , 236 
Cable connector. B. W. Cbeney . . . . . . . • . •  92'5.293 
Calculating machine, J. D. Hayes . . . • . . . •  925,183 
Calenda r tear-oil' tablet. A. Biberfeld . . . . . .  924.879 
Can closure, G. Lauterback . . . . . . . . . . . . .  925 ,201 
Candle protector, miner's.  W. Cooper . . . . .  924.'741-
Cane and the like , W. Bim hlich . .  . .  . .  . . .  924,880 
Capstan screw, Vogel & Snell . . . . . . . . . . . .  925,057 
Car and other berth section, railway . sleeping. H. Pearson . . . . . . . . . . . . . . . . .  924 ,823 
Car brake, Davis & Re .. d . . . . . . . . . . . . . . . . . .  924,64" 
Car center sill , railway. T .  G . Downs . . . .  924,748 
('ar coupling. O. R. Berkhouse et al . . . . .  925.276 
Car door banger, P. M. Elliott . . . . . . . . . . . . 924,648 
Car door lock, automatic burglar-proof, H. 

L. App . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,874 
Car door or gate, railway. L. A. Sherman . 925,139 
Car door securer, brake-controlled, F. .T. 

Gilroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,433 
Car, dump. L. P. Gaston . . . . . • . . . . . . . . . . . •  925,087 
Car, dumoing, J. L. Blaker . . . . . . . . . . . . . . . .  924,726 
Car lighting system. S. Krohn . . . . . . . . . . . .  925.1 10 
Car sf-at.  Witte & SchnprnHlnn . . . . . . . . . . . .  925 .� 
Car, semi-convertible. E. T. Robinson . . . .  925.1 �:l 
Car wbeel and making the "ame, J. Slattery 925,394 
Car wheel and making the same, F. E. Canda. 

925,423, 925,424 

vice for mining, J. H.  Stroope . . . . . . . . 925,247 A. Whitton . . . . . . . . . ; . . . . . . . . . . . . . . . .  924,863 
CarbureterL J. B. Knickerbocker . . . . . _ . . . 92i,II73 Envelop, W. M. Smith . . . . . . . . . . . . . . . . . . . .  925,048 
Carou""I" N. '1.'. Vlll1ge_ell ,; ' ( � : : : " : : : : ' "  I!l!ih-!O$ Envelop, lIIIiety, J. '1.'. Michaelson . • • • • • . •  925,367 
Cllrpehter s tool, G. W' . H"ugm . . . . . . . . . .  , .  924,iiIlO I!lsc)ltcheUI1 pl�te, B. 8, 1.o!,k\\'oOO , • • •  , • • •  924,801 
t:arriage and Sleigh, eonfertible baby; A. . Etchijlg �pPi\r.atuli; .1) •. . .  lleyerdi\'§ '  ' ." " " ' " D24,!l34 

. J. Adams . . . . . . .  ; . . . . .  ; . . . . . .  " . ; . ; . '-: 925; 151 I!lxe'!vatlllg .Ij"b"�L1j��d," . J; " Kautll "'" " " � H4,:r91 
CarrIage or perambulator; baby; A: � . r .· ·  • - . l!1x�li.v"to� a,l1� .�,!nv�e,;. e��n, po l!!; .Helire� 26,1)76 

. .  AdamS . ; ; ; ;  . .  ' .. ; ' " ;
.
: " : 1 ' : : : : :  '. : ; : ; ; ; : . f12Q:1�2 E;jilb!t!itg \\�ri.��; i' \!i ·,Verirlore . . ; ; ; ; : :  i :209 

Cartbn, N •. f . . Goo�tli!,rl . .  , . . • . . . . . . .  ii . . . .. . .  924,761 ExplosLve eng!ne, . �; ,  . dy . . . . . . . . . . . .  2 ,634 
Qa�!n!! lI,t)d marking gage, W. A . anfil! . .  924,877 Expdosive engine, • M; CraIIler . . . .  ; ; .  'j , '  2 IMO 
Caster attaching bearing box, V. C. Luppert 925,117 Explosive nitro substances, increasing tIie 
Casting apparatus, E. B. Van Wagner . . . .  924,858 density of tuslble, C. E. Bicbe! . . . . . .  925,419 
Casting metals, manufacture of molds for, Extension table, A. S. EI-Kouri . . . . . • . . . •  925 ,427 

E. L. Bohl . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,728 Eyeglass mounting, C. F. Ingold . . . . . . . . . . 924,906 
Catamenial appliance, D. S. Daudt . . . . . .  924,644 Eyeglass, clamp for the frames of, H. A. 
Centrifugal extractor, WiIcox & Bartholo- McDaniel . . . . . . . . . . . . • . . . . . • • . . . . . . . . .  925,214 

mew . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,864 Fabrics with fluids, treating, E. Gminder. 924,979 
Chain link or cbain, T. J. Williams . . . . . .  925,407 Fan, J. Russel . . . . . . . . . . . . . . .  ; . . . . . . . . . .  925,031 
Chandelier support, hollow chain,  L. P. Fan blade socket, J. Russel • . • . . . . . • • . • • •  925,030 

Dickey . .  . • . • • . . • . . .  . • . . .  • . . • . .  . .  . .  • . . Fan, rotary.. E. GIantzberg . . . . . . . . . . . . . . 925,327 
Channeling macbine ... W. B, lJutler, , , , . , , .  Fut�nlng, JY. Caldwell . . . . . . . . . . . . . . . . . . . 924,633 
Check lock , C, W· lJfolll) , . .  " " " ' "  • •  , , . . Fash!tllllg devIce, W. M. Whelldon . . . . .. . .  924,710 
Chec\t, fec\>iI. ,Mellen & Ed\vllfflll . "  . . . . " .  Ifastenlng devIce, n. W. Boonr . . . . . . . . . . 925,189 
Chopper. S�\! Cottoil ch�plle'" . . h"- . - l"U.��t; G. T. 1r�nly , . . . . .  " "  . .  " " "  . .  , ,  Il�Q,438 
churn, U; S. M:�(JaIIIlaI] ; . : ".' ; . ; ; " . • ," " .  '1' .. 5;1)15 �eil Ii�il"; . :I!j; . . tlr,ll ft .: ;  . ..  ; : ; 0 :  . . . . , . .  " " " 1�0,434 
churn operathw IIlecban1sIIl

. 
' F. N. Jobns�n 1l�4:99<! .e. !!c�

.
; pD�tablei,  .C. ; ;WllAoii . ; ; ; ; ; ' : ; ; ' : ; ; '

.
' llll,!!56 

Cigar cutter and perforato� . H; C; Cragg : . 1125;158 ,e!lce wire Clamp: A. B; Doerlng ; ; � ;; i ; ;.
' 

.2i'/;310 
Cigar lighter, A . . C. ,GrUhlKe : : : : : : ; : ; : ;  . . . 925 ,171 Fence wire tightener, Buckman & Lange. 924 ;630 
Cir¢uli: btellk,i!r; H. W. Cbeney . . . . . . • • • • . • 925,441 Fencing, wire, G. P. Rider . • . • • • • • . . . . . . . .  925,229 G!�tefil; U. Ross . . . . . . . . . . . . . . . . . . . . . . . . . 924,834 Fender, H. Beckerley . . . . . . . . . . . . . . . . . . . . .  925,417 
C iimp attaching device, J. P. Lyon • • • • • • • •  925,118 File cabinet, credit account, M. L. Steg-
Cloth cutting macbine, S. Hardy . . . . . . . .  925,098 maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,700 
CJomes line bolder, . .  H • .  H. Shrey� . . . . . . . . . . 925,238 File bolder, E. G. Sampson . . . . . . . . . .. . . . .  924,690 
Plot ' eS I1il� feel, . E. W. P?wers . . , ... ; ; ;  . . . . 1124�933 File, paper, R. N. Pemberton . . . . . . . . . . . . . .  924,929 
Clot e

.
!! r .. a�k •. fol��ng, Adt\

.
iSO"� & 

.
. ArIIlstrong 1�5't4]i! F!tter. , :w, .A •

. . 

Kn
.
lght . . . . . . . . . .

.
. . . . . . . . . . 925,109 

Clutch, tfl�tIO\. :r W; tw.r!' ; ; ; ; ; . : : : : ; :  ��, 5{1 t' er, c. : F. tir�r . ' I I  • I I  , I I  I I  , . . . .  " . .  " . . .  !lII5,1OO 
Clutch $ho¢; ; • Sei <'Mi. '  1 \  .. " I.U · / . .  24, 44 I er. Sand; wllshlng; P. l' A. Mnlgnell • • • • !J�4,6811 
Coilster brake, .ii� pella rig, If. S. E.�I.eh. _ , , _ I tedilg iippai-itius, A . . , .Arbuckle . . . . . .  924;721 

, . \)24,973, 925;1)811 Finlsli remover ana iliakihg th� SaIIl!!; O. .. . 
Coat shirt, G. Becker . . . . . . . . . . . . . . . . . . . .  92G,269 .. EIIis ... . ; . . . !< • .  ". ;: .. : : ; ; I : ; ;

.

' : ; ' : I I ' ' ' .  11:/5,129 
Cock or faucet, J.  D. McClelland, Jr • • . • 9:M,92Q �·Ir� Mc":p�;. . !j, J!,i, Sneeley . ;; ; ; . ', ; . . ; ; .  i . : :  ; ;'' '. 924;895 
Cock or , faucet, J. W. Barry . . . , . . .. ' .. : : "  lltr.!;153 F re . . e.xtl"gu,.SI1�rJl of lj.p,plill"1ce"l:· link . ftl. H " , , 
Cock ra.lway car angle, 1... A. ltol'rr . . . .  925,103 autoIIlatlc, W. Aa,  Goldtbwal ." . ... . .. . . ;124,760 
Cock: safety, J. W\.illiIH . ; ; ; ; ; ; ; : : ; ; ; ; ;  . . . 925,257 Fire extinguisbing systelii, C, T. Robert� . I 92lj:�30 
Co�keyei. M: It; v!lUll. • . . . . . . . . . . . . . . . . . . .  924,859 Fire hose nozzle. Winfield & Ackerman . . . .  924,867 
Goliili, J .  bonabue . . . . . . . . . . . . . . .. . . . . . . . . 925,311 Fire ligbting device, J. Fero . . . . . . . . . . . . . .  924,'m2 
Coin controlled device, W. H. Steiger . . . .  924,851 Firearms, cartridge feed for, A. B. Carey . .  924,732 
Coke oven watering apparatus, D. B. Stauft 925,241 Flag and banner support, E. H. B. Lind-
Coking plant, OW. R. EIIlott.  . . . . . . . . . . . . .  925,428 horst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,206 
Collar fastener coat. C. E. Graves • • • • • • . •  924,765 Floor polishing machine, stone and COll4 
CoIIator, Harris & Smith . . . . . . . . . . . . . . . . . .  925,097 crete, Streed & Larson . . . . . . . . . . . . . .  924,704 
Color box, E. !D. Wilson . . . . . . . . . . . . . . . . . .  924,865 Flushing tank, L. B. yeiser . . . . . . . . . . . . . .  924,953 
Composing mechanism, multiplex, W. Ban- Flying maChine, W. A. McCurd • • • . . . • . . .  924,813 

croft . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 5,073 Folding table, W. A. Snyder . . . . . . . . . . . . . .  925,397 
Compressors, automatic drain for, W. D. Friction bra.kej J. F. Cumll!.!ngs . . . . . . . . . . . 925,303 

Mount . . . . . . . . . . . . . . , . . . . .  • . . . . . . . . . . 925,4;18 tcrlctlon eollpl ng, F. B, Richards . . . . . . . .  924,937 
Comput�r, C, A. Pitkin ' "  ' . ' , : � ' .  � . ' .' " ; . , 1l:!t;;al1 l!'ru!t hoI,; t� .. N .. l;t.l1gqlL • •  , • •  , . , . , " ' , • • •  , !l�4,982 
c<;ncrete �ollstru�tlpn !l'id Jirtlduclng th� � .  Frult lj".'!tIie�er; • . . 'l'; . !l\VijIj ,. " " . I I . " " .  I I  11211,218 

sliltle; G. A. lIf. t . •  IJen�rJlntt. I . . . . . ; ; .  l!21i.2g1 hUlt p.�kef, P. lIfeCQntllle ; .  '. , ' "  " , , :  I I ,  W5;i!12 
(Joncrem �6ti!itfii"tlbl:\ forll1, J. Cliff . • .  , . •  , il25;0"" �rying . fraIiie, . Gwinli 8; .Bodcll , . , . ,  • . •  , ; 1ll!4;§si 
tlt>tic.tl'te t�llee post forming Ilpparatu�, J. . tuel Supply sy§teIii, M. M. Wood . " • • .  , . , . 1124;869 W. Mllhiltl . •  ; .. • •  ; • .  " I • • • • •  , • • • • • • • • • j)2�,()OO FnruaCes and the like, air . or ga.s . preheat. . . _ 
condenser, A. R. Ever¢st . • • .  , . . • • . • • " • . .  925, 165 . .  llig device for, W. n. MCt.uSkf • •  , • •  , • •  925,211l 
Condl$ent holder, A. J. l3ehhett . , .  I • • •  ; , . 1!24;1)511 Fur'¥j,",I>; . fnel ee,dnollllzlng apparatus for, 
g�e�:��; e��!m;' si?ii;hloEf�th�i:: ' V.; Lo'��h: 9l!4, T8li E'd hU;iir t.ulikeh�i\h ll��;' 'ii��k' io�k' 'ibt;; 'it: lJ24,805 

ualil . . . .  ; ; , . . .  ; . " ; ." ; ; , , , ; ; ; ; . ; . . . .  ; . . 924,804 �. kay* . ; . .. .  : , . ; ;  . .  ; ; : ; ; ; ; ; ; . ; ; ; ; . ,  !J24,912 
contii�t shoe, third rail, R. R. Potter,  . . . 924.829 Fuse box, H. W. Sheeby . . . . . . .  ; ; ; ; . ; ; ; ;  ;,' 924:844 
Control system. H. D. James . . . . . . . . . . . . • •  924,666 Fuse for electric circuits, renewable, J. 
Coring macbine, tomato, W; G. Lumsden . .  925,116 A. Volk, Jr . . . . . . . . . .. . . . . . . . . . . . . . . . . .  924,860 
Cork, manufacturing artifiCial, B. Hon- Gage and bevel square, combination, C. E • 

owsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,104 & W. H. Krueger . . . . . . . .. . . . . . . . . . . . .  924,675 
Cot and tent, combined portable folding, J. Gage for ruling machines and the like, O. 

A. Walker . . . . .  . .  • . .  . .  . .  . .  . . . .  . .  . .  . . .  925,059 E. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924,846 
Cotton cbopper, W. Shy et al . . . . . . . . . . . • 924,845 Game board, M. Spillman (now by marriage 
Cotton gin, F. T. Kent . . . . . . . . . . . . . . . . . . . .  924,793 M. Kalesse) . . . . . . . . . . . . . . . . . . . . . . . . . .  925,142 
Couch and sofa, combined, T. F. Gullikson 924,659 GarIIlent, S. Weinscbenk . . . . . . . . . . . . . . . . .  925,146 
Crane, horn, J. B. B. Conger • . . . . . . . . . . . . .  924,635 Garment attachment, C. Llnborg . . • . . • . . . .  925,:reo 
Crate, folding, J. Woods • • • • . . • • . • . . . • . . . •  .lJ25,408 Garment, bifurcated, H. M. Dunlap • • . • . .  924 ,751 
Crosshead, F. O. Ball • • • • . • • • . . . . . . . • • • . . • 924,878 Garment hanger, W. W. Grant . . . . . . . . . . . . 924,763 
Cross tie and rail faetlmer, metallic, B, Gllrtl1ent hanger, Revman & Greenleaf • • •  , 924,935 

D. PhilIip8 • •  , • . • • • • • • . • • . • • . •  " • • .  , • .  924,931 GarIIlent supporter, M. S. Erlanger . ,  • • • • . •  1)24,074 
Cultivator, a. Lutief , • •  , . •  " . . • • • • • • • • • • .  925;1163 GaS prodllcer, Parker It llussIiieyer . " . , . , .  9:l4.819 Culvert, M. F. &; O. Parks . . . . . .  I I  I I  . . . . . . 925,019 Gall producH, G, Alterlul1d . . . . . .  ; . . " . "  • .  925,415 
Curre!1t regulator!., c<\llstant,. !--. A, TlrriIL . !l5 Ga� pj'odU.cers, .fuel ,f��d ftlr .. E,. N. 't'i'ultlp . 925,400 
Gurtaln jixture, lJ. L. Hopkms .. .. � � "  � ' . ; : ;  Ga� khllt oti', . �utotlia�lc, .. A,pt &, )!lchott , .  ',.' oo4;OOt 
Curta!" fixture, 11. Datt�r' I " " " " " "  I . .  Gaseous hodleS, ilpl'i!ratril!. .fer 1;!1�xlt!!l'; . .  
Curtam fili;tur� It. E. .!tee er . . . . I I  . . . I I  • . . tneasllrlng,. alld , �arl>ur�tlrlg,. ,A., . .Bouvler jj24,SM 
Curtllin pole, .o. Ii. lthllmel . , I .  ; • • •  , • • . , . .  Gilte fastening, wire, 1. •. Wyssmger . .  : . :  I :  1l�l'i;�i10 
Curtain stretcher, C. Mme • • •  , . "  • •  " . " • •  925,210 Geaf �utt!ng.; hob torL.. I!l. J. _

.
t.f"S: . • . . . . .  924,6.79 

Curtain stretcher, J. D. MasUn " . "  • •  , • • . •  925,1l66 Uellr, variable speerl. 1 .. 11, Wmiatli'l. • . . .  925,148 
Daveliport, M.· L. Brlllillllt . • , . , . , ' , • . • . . • •  \)24,881 Gearing, tester pow",", It L. Scott . ,  • • • .  ; . 024,693 
Dellv<>ry apParatus, E. Hallam . •  " . . . . . . . .  925,175 Gearing, variable speed, G. Chedi'ti . . . . . .  1124,889 Detllchli,!)1<\ toller and bracket for Same, A. . Gearing, variable speed and reversing, 

Kaufman . . . . . . . . . . . . . . , . ,  . . . . . . . . . . . .  925,105 Smith & Gillett . . . . . . . . . .  , . . .  , . . . . . .. . 924,847 
Detergent, A. kayser • • . . . • ; . • . . • • . . . . . . .  924,792 Gelatold th�rIIlopiaeitl� compound, B. Ii. 
Developer, dayll.ght, Bamburger & IIIlbof . •  11:5,338 . GOldsmith. .  . . , •. .. . , • .. " , . .. . , . ,  � '  . . . . . . , .  925,328 
Die stock, elastic, T. A. Cain . . . . . . " " . " . 25.281) tlem cutting .lInd polishing machine, G. S. . 
Die stock, geared, H. W. Ooter • • . • . •  I .  I .  '. ' 25,229 . it. McMullen . . . • . . .  , . . . .  " . . . . .  , " , • .  jl25,016 
Die, adjusting device for cuttillg; \1, H. Gin feeder, pneumatic, J. W. Gregory . . . •  921l .435 

Haslop . . . . . . . . . . . . , . , . .  , . . . • • . . . .  . .  . .  924,778 Glove, A. E. Lindner . . . . . . . . . . . . . . . . . . . . . . .  925,207 Display box, .heet tnet(l.j, :tr. Westerbeck . . .  925,062 Golf club, C. W. Royce . . . . . . . . . . . . . . . . .  925,389 
Dlsplay raclI, j. W. MooI\ . . • . . . • • . . . . . . . .  925,011 Gong striking mechanism, H. E. Reeve . . . .  925 ,4311 
Door check, swing, H. L. Hess • • • . • • . • . . . 925,184 Governor, explosion engine, lI. M. Cramer .  924,639 
Door, folding, E. H. McCloud • • • • . . . . . . . .  924,686 Governor regulator, O. W. Cramer . • . . . . . . .  924,638 
Door banger, F. O. Hanson . • . . • . • . . • . . . .  925,176 Grading machine, road. H. l{. Clemons . . • .  924,966 
Door hanger, G. L. Schnepf . . . . . • . • . . . . . .  925,234 Grain cradle, J. H. F. CIlfton . • . • . . . . . . . . 925,297 
Door mat, C. D. Bonner . . . . . . . . . . . . . . . . . .  925,279 Grain separator, H. K. Hansen . • • • • • • • . . . • 924,986 
Dough handing np or rolling machine, Scott Grain separator, M. Leonard . . . . . • . . . . . . .  925 ,002 

& Ricbard . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,235 Graining device, M. M. Burcky . . . . . . . . . . . . 925 ,421 
Draft appIlance, H. W. Smith • . . • • . . . . .  925,396 Granaries and bins, controIIing device for, 
Draft bar for farm machinery, F. W. Kloke 9;15,197 . F. R. McQueen . • . . . . . . . . . . . . . . . . . . . . .  924,921 
Draft rigging mecbanism, G. H. Fors;ytti . . •  925,1111 GrllVe lining, 3. M. & W. 1. tloddrldge, 
Drain Wheel, R • .  B. Mnrtln . . . . . .  \ '." "  . .. . . 924,1i84 . , 9l!4,894, 924,8115, 924,896 
Draw plates, .machine tor polisbing dla- . Grave Signaling device, Zimmermann anu 

mond, E. SchmidIIler " . , . . . . . . . . . . . . .  925,233 Gustafsoll . . . . . .. . . .  . . . . . . . .  . . . .. .  . . . • • .  tl!lii,260 
Drawef8 and snspensory, combination, E. Grinding mill, centrifugal, .J. F. Custard . . . 92ii,305 

A, Metze • •  , ' , . . . . . . . . . . . . . . . . . . . . . . . .  925,121 Grooved wheel for 1Il0notal1Way and traIii-
Drllwlng instruIiient, b. S. Clark . . . .. . . . . .  924,734 way systems, E. W. C. Kearney . . . . . .  925,106 
Drawing press. W. Klocke . . . . . . . . . . . . . . . . 924,672 Gum Into sticks, machine for breaking slabS 
Dredge, J. Carlesimo . . . . . . . . . . . . . . . . . . . . . .  925,079 . of, H. Y. Armstrong . . . . . . . . . . . . . . . . . .  924,955 
Dresser, F. O. Anderson • • • • • • •  0 0 . 0  • • •  0 • • • 924,872 Han ornament, A. Hochheimer • • . . . . . . . . . .  925 ,340 
Drills. See Rock drill. Hulter, C. N. McClintock . . . . . . • . . .  925,371, 925.372 
Drill brace, J. Gessert . . . • • . . . . . . • . • . . . . .  924,901 Hammock support, J. J. Shultz . • • • • . • . • . . .  IJ25,044 
DriIIlng machiM attacbment, Sprague & EI- Hanging means, W. W. Grant . . . . . . . . . . . . .  924 ,764 

Hott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,699 Barrow tooth fastener, J. A. Johnson . . . . . .  924, 993 
Dry room hanger, W. Bartholomew. 924,722, 924,723 Harvester, beet, HoIIenbeck &: Reed • • . . . . .  924,905 
Dust guard, A. E. Smltb . . . . . . • . . . . • . . . . .  925,141 Barvester reel. W' . C. Leer . • • • . • . . . . . . • . . .  925,359 
Easel, A. Scbickerllng . . . . . . . . . . . . . . . . . . . .  925,136 Harvester. sickle drIve, H. H. Kryger . . . . . . 925,352 
Electric apparatus, vapor, E. Weintraub . .  925,060 Hay carrIer, D. M. MotherweU . . • • • • • • • • . •  924 ,811 
Electric circuit protective device, Taylor & Beater, W . . S. Bamll!on . . . . . . . . . . . . . . . . . . . 924,771 

Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,054 Heating deViCe, electrIC, W. Sprenger . . . . . .  925,050 
Electric fluid heater. Chesney & Wilson . .  925,155 Hea ting furnace, L. C. Hanmer . . .  : . . . . . . . 924,774 
Electric interlOCk system, automatic, J. . Heel for boots and shoes, pneumatic, J. V. 

F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,735 Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 ,354 
Electric light button turning device, A. R. H�ight gage, F. O. Jaques . . . • . • • • . • . . . • . . 924,668 

Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,783 BmgH
e 

II 
for

d handled vessel,  cover, Neely & 
Electric Ilghts. slack take-up for pendant, . .0 an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,922. 

J. Maitland . . . . . . . . . . . . • . . . . . . . . . . • . • 
9l!5,OO4 H.tchmg device for vehicles drawn by 

Electric macblne, alternating current dyna- . horses, safety, D. A. CaIIaway . . . . . . . .  924,731 
mo, D. C. Jackson • • . . . . • . . . . . . . . . • • •  924 .991 HoIIow cast ware, apparatus for forming 

Electric machine, dynamo, D. C. Jackson . 924,992 patterns for, Danver & Lose . . . • . . • • . . .  925,307 
Elf'ctric machine, dynamo, H. G. Reist . . . 925,132 Hollow cast ware, forming patterns for, 
Electric machine, dynamo; J. B. Wiard . . .  925,254 Danver & Lose . . . . . . . . . . . . . . . . . . . . . . .  925.306 
Electric machine. dynamo, B. A. Behrend . •  925 ,272 Horn, I. N. Benso';! . . . . . . . . . . . • . . . . . . . . . . . .  925 .41 8 
Eleetric macbine. dynamo. G . B. Scbley . .  925,392 Horseshoe, W'. Kmeper . . . . . . . . . . . . . . . . . . .  925.1 98 
Electric machine., core-spacing member for Horseshoe. nallless, B. D. Shamer . . . . . . . •  924 , 694 

dynamo. B. A. Behrend . . . . . . . . . . . . .  925,271 Horseshoe. soft tread. M;. Kane . . . . . . . . . . . 924 .790 
Electric machines, method of and means for Hose clamp, B. L.  MorrIson . ;  . . . . . . . . . . • . •  925,013 

Elec��I';,"a ���h��a��, ':oto�s, ���s�e j,�id�� 925,355 Fc�� £�a
t£r

U�����, 
F jv :��:!�:: : : : : : : : : : : :  �t�g 

for dynamo, C. E. Zac!'au . . . . . . . . . . .  924,7111 Ice cream freeze�, Ii. D. Moon : : : : : : : : : : : :  924,917 Electric meter, W. R. Wb.tney . . . . . . . . . . .  925,064 Igniting apparatus catalytic G Salomon. FJlectric me.ter, P. C. Morgenthaler . . . . . . . .  925 ,125 sohn . . . . . . . . •  ' . . . . . . . . • .  : . . .  : . . . . . . . . . .  924,835 Electric sWlt.cb , �entrfpetal, T . .T. Downer. 925,312 Imprint or shoe stamping machine, H . .T. Electric testmg mstrument. H. G. Addle . .  925,412 HoIland . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  924 ,990 Electrical apparatus, W. J. Foster . . . . . . . .  924.977 Index tab U J Bryant 925 1 54 Electrical distribution system. R. Braun . 924,628 I Ink well ' J . 
F . Dobias 

. . . . . . . • . • . • . • . . • . •  
924

'
970 Electrical distribution system, Hobart & Ironing board. 'w. J. St�;;rl���: : : : : : : : : : : :  924;945 C�ad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925. 1 02  Ironing board and step ladder, comblned, ElectrIcal equal1zer system, B. G. Lamme . 925,357 V D Cram Electrical equalizing system, B. G. Lamme. 924,799 Ironing machlne " W '  'R" ii�ge�" " " " " "  Electrical equalizing �ystem, J. S.  Peck . . .  924,927 Jack .. t can, F. ' RUliolnh . . . . . . .  : : : : : : : : : : : : Electrical load equahzing system, B. G. Jar holder, fruit, J. G. Dutschke . . . . . . . .  . Lamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,356 Joist banger H C Seipp Electrical Indicating instrument, H. L. Van Journal bearing. ' E. ·L. & vi. ' s. · Sb��p�';�k : Valkenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,403 Keyhole ston, B. Hellman . . . . . . . . . . . . . . . . . 

EIectr!c!ty meter, S. H. Holden . . . . . . . . . . . .  925 . 1 85 Knife. S. M. Bickford . . . . . . . . . . . . . . . . . . . .  . I"leotrlc.ty meter. G. Hookbam . . . . . . . . . . . .  925,187 Knitting machine, rib, R. W. Scott . . . . . . 

924.744 
924.769 
925.135 
925,315 
924,842 
924.843 
925 . 1 01 
925.278 
925,393 ElectronmgneticaIly controIled switcb, A. Knitting machine web holder, rib, R. W. S. Cubltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925 . 1 60  Scott . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  925 ,036 Elevator safety devi!,e, F. Bannon . . . . . . . .  925.074 I Knockdown table. W. J. Maddox . . . . . . . . . .  924 .80j1 Elevator safety dev.ce, J . .  Cloos . . . . . . . . . . .  925 ,426 1' Laces. forming tiPS

. 
for SbO

. 
e, M. A. Bartels 925 266 Elevator.. automatic stopping connection . Ladder for picking fruit, etc. , J. W. Ste- ' 

for hydraulic, T. Larson . . .. . .. . . . . . . . . . 924�98 _ vensoll n n ! !  1 ' '' , : � : : , , ,  . . . . . . . . . . . . . .  925,QQt 
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Lamp, P. Krastin . . . . . . . . . . . . . . . . . . . . . . . . 1Il!4,fl14 Lamp, alcohol, A. C. Fox . . . . . . . . . . . . . . . . . . ii24,1J54 Lamp, arc, B. Monasch-. . . . . • • • • • • • • • • • • • • •  924,916 
LaIIlp, are, Fish & Fleming . . . . . . . . . . . . . . .  925, 166 
Lamp attachment, WiIIiams & Lane . . . . . .  925,255 
Lamp cleaner, electric, " E. E. Edgerton� • • •  925,084 Lamp, miner's, A. Brile . . . . . . . . . . • . . . . . • . •  925,077 Lamp shade support, electric, R. S. Furniss 925 ,086 
Lampl vapor electric, S. Ferguson . . • • • . . . .  924,915 Lasting tnllchines and the like, heel band . for beJIl 'l" V, co.ndon, . . . . . . . . . . . . . . . . .  024,967 Larat tOr1"; . : :.d (1av.IL . � : � � � ' �  . . . . . . . . . . . .  925,325 Lilv otf, . uuiliorll. , . . . . . .  , . •  1 1 . 1 1  . . . . . . 925,378 Lea her �reli�ipli: fu.ii.�j;lbe, . Fried A; Hatye, 0:l4,756 
Leilt8�J Slll�j�/!iil������', . ��r��� • :��1. ,�o,r; iIl!4,lJOO Leatber working it!�liliie, ·Il; . V, Abdetsob. 1ll!4,!!1;l Ledger, loose leaf, T. R. Eddy ' "  j. ' '' ' ' ' ' ' l!l!4.1l47 Level indicating gage, L. D. LoveKlil . " " , � ;M1 Leveling apparatus, automatic, A. Wain • • li25,IJ58 Life belt, D. Houwman . . . . . . . . . • . . . . . . • • • •  925,281 Life preserver holding rack, M. Blow. . • •  924,881 Lifter. See Stamp litter. 
Lifting device, L. E. Fosdick • • • • • • . • . • • • • •  924,754 
Lifting jack, H. A. Schatz . . • • . . • • . • . . . . • •  924,692 
Lighting fixture, F. W. Wakefield . . . . . . . . .  925,143 
Liquid disp .. nsing device, W. M. Hyer • . . • . •  924,887 t.iquld dispenllng vessel, L. G. Langstall', ttqiid iItlP�tlln� IIPPllrlltU8, W. H. :��: �g;�� 
Lis er ftild,,!! . .' W. nr<J�t!cl08e . . . . . . . . . . . .  924,766 
Loc ; • ' 1  eebt�f . . . . . . .  I I  ' 

.
• " . . . .  " . . . 924,824 

Loc , . er on.etU , , , . , . ,  . .  ; ;  . . .  I I  . . . . .  , 925 ,122 
Lock, Lamber & lJoi>P� : " . , • . , , . " , • • •  , . ,  9:15,1110 
Locomotive cab windoW teiltililtdl', · (J, M. . .  

Goodrich . . . . . . . . . . . . . . . . . .  I ;  . . .  " " " .  flj/5,li29 
Locomotiv"J and the like, pilot for, C. '1'. , , 

Westlake . . . . . . . . . . . . . . . . . . . . . .  924,709, 924,949 
Locomotives. device for dispOSing of ashes 

and cinders from. T. S.  Leak .. . . . . . . . . 924,678 

��:i;, f1;: . �:, B':�ro�s �l
.
e:�.

o�.
t
: .  �:: : : : : : : :  ��;��� 

LooIii. wMt repleni8blng mechanism, O. 
klelil . . . . .  , . , . , . "  . . . . .  , . . . . . . . . . . . . . .  924,996 ttihr'ib�tuig . d . . et

v!ce, .1:' . 1,{. Tibbs . . . . . . . . . . .  024,948 
Mal bOX�' tura ; C, F. Ifllrrnr . . .  " . . . . . . . . . 924,651 
Ma! �xb 'iiiJ.g�; C!iuto.lilotij. l'i . . li'. Mel't!�r . . . . . . 9�4,91 4 

�mtj�a� " h�; ti�tfifJn�iI��iili��titig: ' 1f.: '0: 925,341 
Mat�

r1t:x �ri;i I d�;i,f ; /'ii;J�f;' '�dmbl��(i; ' if: 924,703 
C. Harrison . . . . . . . : ; . : ; . , , , , . . • .  '. ' • . •  925,339 

Match case and cigar tip cutter, �otilbined, , 
G. L. Buckman . . . . . . . . . . . . . . . . . . . .  , ".' gJ4,6�U Match dispenser and igniter, combined, E. . . 

Mea�u
a
r�,

pr:��'::m�ti'; 'g;�i�: 'j,' ·ii. · 'R;'Y��: : : :  ��;�gg 
Measuring attachment for micrometer cali-

pers, C. Boswortb . . . . . . . . . . . . . . . . . . . . 925,280 
Measuring instrument, E. Thomson . . . . . . • .  925,055 
Measuring instrument, I. 1,. Davenport . . . .  925,082 
Meaeurlng Instrument, electrical, Lloyd & WUaon , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,113 Meilsllrllllt I1(JWer, metbod of and apparatus . t(j� J. :Ii!li'r!� . " . . . . . . . . . . . . . . . . . . . . . .  925,180 
:M:ealiil Wiii<llng, lind rewinding machine, A, KnobeL " . • • . • • • .  , . . . . . . . . . .  1124,998 Mea , e  i mll�hine tor lardIng, n. Dechert 925,162 �eclilltlicil iliofeltlent, li. Sliehdenlielm . . . .  925,138 Meehliillclll tliovei!ieht, li'. :Ii; iilcli!lrd�, • • •  925,383 
MerifT

. 
iIi

.
'cte.; . F. ' H

.
OI.dett . .. .. ' . .  , ' , . "  . . .  , .  1I:l4,989 

Met box, MI\"e8; maehlhli tor trltnmillg, :I!'. . . . .  , ,AdamS . • . •  , • , " i . . . • •  , " . " • , . . ' "  ir.I5 ,070 
Meta Shaping machine, P. W. Jone� I I " ' "  fIll4.907 
Metal working machine stop motion; E, n. 

Seward . . . . . .  ; ; ; " ' ,  . .  " .  I . . . . . . . . . . . . 925,041 
MIl,klng machine, D. Klein . •  , " ' , . " • . • .  , .  924,997 
Milking machine, P. F. Klein . . . .  � i :  4 J i • • • •  925 ,196 
Mine ventilation, system of, D. BelldnL . .  925,274 
Mixer for cuHnary use, E. Schmitz . . . . . . . .  �,Oa8 
Mixers, muffler for, J. F. Parker . . . . . . . . . . 924,9211 
MoldS, method of and apparatus for form- -

ing, Taylor & Lewis . . . . . . . . . . .. . . . . . . . . 925,249 Molds, too! for stopping run-outs in, E. W. 
Conarton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,740 

Motor, C. Enrietti . . . . . . . . . . . . . . . . . . . . . . . .  925 ,31 8 Motor control system, electric, H. D. James 924,667 
Motor control eystem, electric, James & lJIelt , . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,785 
Motor control . 8y�teIIl, �lectrlc, B. D. James 924,786 
:M:oto� controlliiig · devlc#, KleJn & Sperr, . .  925,108 
Mduth and nose prote�tot. Woolf " R.eh· 

Mow1��S futi';iii'u';;' '6���ii;'� ' att�chiti�fii: N: 'n: 925,409 
. H!inili! , I I "  C ; " . . . . , . . . . . .  , . . . . . . . . . . .  1124,775 Neck,tle holder; . W. t;o .. illng . . . . . . . . . . . . . . . 925,313 

N:"(jj.ide, .G. ja�ksott .: . ," : '; ;' ;'  � � i . '  '_ . " �  . . . • • . . • . tJ24,665 
Nozzle, sptgying-, Winfield A; Ackerman " , . 924,800 Nnt IQek, A, E; Zeese . ,  . . . . . . . . . .  , " , . ,  . .  1126,067 Ollt blades lind tbe like; deYlee tor tOrtliing, M. A. Strand • . .  , . , . . . . . . .  , . .  , . . . . . . . .  11211,248 
oil or gaS engin� , E. Thomson . . . . . . . . . . . . 1l24,851/ Ordnance Sighting apparatus, lJaw!kln It 

B.uckham . . . . . . . . . . .  " . " . " ,  . . . . . . . ... . 924 .746 Ore . feeder, E • .  F. Gustafsoil . . • • • • .  , ' , . , . • .  1/25,337 
Oscillation receiver, G. W. Pickard . . . . . . . .  lJ24,827 
Oven opetatlng mechanism, totary, B.  F. 

Fish . . . .  , . . . . .  , • • " . . . . . . . . . . . . . . . . . . .  924,753 
Overalls, Harbour & Kellogg . . . . . .  , . . . . . . . 925, 177 
Packing, N. B. Miller . . . . . . . . II . " '  . . . . . . 925.368 Packing box, L. P. Rexford . . . . . . . . " " ' "  �5,a82 
Packing device for pistolis, piston valves, . 

and the like. Jones & Rlgg . . . . . . . . . . . .  924,189 
PaCking, shaft, W. L. R. Emmet . . . . . . . . . .  924,891 Pall, straining, P. L. Sennott . . . . . . . . . . . . . 925,040 
Paper bag holder, M. A. Macomber . . . . . . . . 925,363 
Paper bag machine. E. E. Claussen . . . . . . . .  925,296 
Paper cleaning, waste, V. P. Schmidt . . . . . .  925,037 
Paper, device for holding and dividing strips Pa�:' en��l��ei�li�bi.; 'fo': 'p�cki�g . 

bOtti .... : 
924,79

4 

etc. , machine for the Ifianufacture of . 
<ort'uga ted, J. E. " A. Tascher. . . . . . . .  924,854 

Paper IIll!chint', /S. E. Dart . . . . . . . . . . . . . . . .  1124,643 
Paper tnllterlal, M; A. McGuire . . . . . . . . . . . .  925. 128 
Paw, srtillcial, l3aehr & Sommerfeld • . • • . .  924,875 
Pegging machine, 1.. A. Casgrain . . . • • . • . • .  924,965 
�:�cI1j�ht�:pe!fj,g 

Dde�g�mr:b��er . &' 'M';�I: 925,374 
ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . .  924,662 Perambulator brake, C. We.t . . . . . . . . . . . . . .  924,708 Permuta tion lock, P. Ziron . . . . . . . . . . . . . . . .  924,871 

.Phonograph, automatic multiple record, J. I. 
GeIljmill . . . . . . . . . .  . .  . . .  . . . . . . . . . . . . .  . .  925,430 

Photographic roller blind shutter, J. E. 
Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,947 

Plano players, pedal for, C.  F. Jones . . . • .  925,192 
Pianos, rew.inding mechanism for pneuma tic, 

A. Nordeen . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 ,130 
Picker. See Fruit picker. Picture machine, moving, J. A. Crosby . . . .  925,159 
Picture machines, lens shield for moving, 

G. J. Gilmore . . . . . . .  � . . . . . . . . . . . . . . . .  925,326 
Pile driver, E. J. Stone . . . . . . . . . . . . . . . . . . . . 925,440 
Pillow, coIIapsible, J. M. & W. I.  Doddridge 924,893 
PlIIow, coIIapsible grave, J. M. & W. I. 

Doddridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,971 
Pineapples, machine for treating, G. W. 

Zastrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925, 1 50 
Pipe coupling, O. R. Schmidt . . . . . . . . . . . . . .  924,840 
Pipe joining machine. Pittman & James . . •  924.828 Pipe threading tool, B. Borden . . . . . . . . . . . .  924,963 Piston for steam engines, insulating, F. A. 

Prltschau . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  925,224 
Planer, J. & J. Albert . . . . . . . . . . . . . . . . . . . .  925 ,071 
Planter, Lee & Vltitoe . . . . . . . . . . . . . . . . . . .  924 ,911 
Planter, corn, V. F. Pavey . . . . . . . . . . . . . . . .  925,375 
Plate machine, T. J. McCuIIough . . . . . . . . . .  925,213 
Plates, making ribbed. F. H. Richards . . . .  925,028 
Platter, serving, E. H. H. Smith . • . . . . . . . .  924;849> 
Plow, J. R. Rossetter . . . . . . . . . . . . . . . . . . . .  925.134 
Plow attachment, F. W. Meyer . . . . . . . . . . . .  925.008 
P.lumblng system fitting, C. R. Schmidt . . . .  924,839> 
Pocket knife and cigar clip, combination, 

Ruppert & Dodd . . . . . . . . . . . . . . . . . . . . . . .  925.391 
Pocket knife, disjointable, F. W. Klever . .  924,700 
Pole changer. N. L. Wine . . . . . . . . . . . . . . . . .  924.712: 
Post and brace therefor, W. Haight . . . . . . . .  925 ,174 
Potato digger. J. Moreau . . . . . . . . . . . . . . . . . . .  925, 124 
Potato digger. A. Grala . . . . . . . . . . . . . . . . . . .  925,331 
Potato digging machine. C. W. MarkeL . . .  925,119 
Power plant . hot liQuid. G. Sautter . . .  , . .  924.838 
PreSSing machine, H. J...indE:>strom . . . . . . . . . 925,205 
Printer's border, A. C. Gustafson . . . .  , . . . . .  925 .336 
Printing pres's, H. A. Toren . . . . . . . . . . . . . . .  925,399 
Printing press feed gage. C. J. Harrison . . .  924,777 
Printing press gripper. F. D .. Ha1<:e . 924.983. 925,092 
Printing press registering' gage, J. O. Han-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,985 
PropeIIer, I,. Balog . :  . . . . . . . . . . . . . . . . . . . . .  925,265 
Pruning Imnlement, Boenker & Schone • • • •  924;882 
fllIPI'. J. ]2. Shutt . . . . . . . . . . . . . . . . . . . . . . . . 924,OOl 
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SOME TRICKS OF THE MOVING PICTURE I 
MAKER. 

(Ooncluded tTom page 477. ) 

apparently look through the glass. They 
see the matches burning-this time the 
property matches-with a stream of 
water playing upon them, and the fairy 
falling backward and d isappearing. 

The final scene discloses the man 
squirting seltzer on the smoking matches, 
and in his anxiety to extinguish them 
completely deluging himself. 

Scientific American. 

" St " Foot and ar Power 
Screw Cutting 

AU�;,f Lathes 
FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneea Falls, N. Y .. U. S. A. 

Engi ne and Foot Lathes 
M A C H I N E  SHOP OUTFITS, TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
W O R K M A N S H I P. CATA LOG U E  FREE 

SEBASTIAN LATHE CO • •  1 2 0  Culvert St.1 Cincinnati. O. 

The effect of "The Princess Nicotine" F oot and Power :rl�,ds��!':���'!d'lfr�I�'tlr::l:;'l�: 
when thrown upon the screen is so start- SH RPARD LATHE CO •. 133 W. 2d St. CincinnatI. () . 

\ meters ( 7.46 miles) respectively. 111 
each of these flights he carried a pas­
senger'. The last flight was of 11 min­
utes 6 seconds' duration, MI'. Latham's 
companion - in this instance being Mr. F. 
Hewartson of the London Daily Mail. 
The latter sat faCing baclnvard in front 
of Mr. Latham, and so steady was the 
flight of the machine, that he was able 
to make stenographic notes while in full 
flight. Even with the extra passenger, 
the aeroplane had a tendency to soar, but 
this was easily checked by means of the 
horizontal rudder. 

ling that it defies explanation by the un­
initiated. The little fairy moves so re­
alistically that she cannot be explained 
away by assuming that she is a doll, and 
yet it is impossible to understand · how 
she can be a living being, because of her 
small stature. The illusion is height­
ened by the enormous size of the Pl'Op­
erty cigarettes, matches, and corncob 
pipe compared with the diminutive size 
of the fairy. Naturally, in enacting this 
photographic play i t  is most important 
that the two fairies should act their 
parts faultlessly. Thus, when the girl is 
shown in the bottle, she must never' move 
outside of a certain square marked on 
the platform upon which she stands be­
side the camera. Otherwise, she would 
no longer be seen in the bottle, but out­
side of it, and the illusion would thus be 
destroyed. 

Again, when she hands her property 
cigarette to the man, and he apparently 
takes it, she must hold hel' hand, and 
the man his hand, in the proper position, 
so that the real cigarette and false are 
superimposed. 

In other moving-picture plays it is  
sometimes necessary to produce effects 
which are not required in the "Princess 
Nicotine." Thus, in one film story, a rob­
ber is required to run 100 yards down 
the street, while the apparatus is  in 
operation. If the crank were turned at 
the usual rate, about 900 pictures would 
be taken. In order t o  produce the im­
pression of still greater speed, the film 
maker simply cuts down the number of 
pictures to 600, so. that the robber' runs 
the 1 00 yards with outrageous leaps and 
bounds. 

The coloring of films may also puzzle 
many. The tinting is more simply done 
than may be supposed. Three positive 
prints are made from the negative. Out 
of each picture of the positive a section 
to be colored red is cut. Fr'om the sec­
ond film, a different section is cut, which 
is to receive a blue colOf'. Out of the 
third another part is cut, to receive yel­
low. Three positive stencils are thus ob­
tained, each having perforations made by 
cuttin'g away a particular section in each 
picture throughout the entire length of 
the film. The fourth positive is now col­
ored by means of the three stencils. The 
film to be colored is passed slowly over 
paint rollers in contact with the first 
stencil, color' being applied exactly in the 
same way as with ordinary stencil plates. 
The operation is repeated for the second 
and third stencil film, so that the posi­
tive is run over the rollers three times, 
each time receiving a different color' 
thl'ough different perforations. The final 
result is a positive film in three colors. 

••••• 
RECENT FRENCH AEROPLANES AND 

THEIR PERFORMANCES. 
( Ooncluded from page 481. )  

flight o f  2 hours and 20 minutes o n  De­
cember 31st last) 3.lld is significant from 
the fact that i t  was made with a mono­
plane, which is generally considered to 
be the most advanced type of aeroplane. 
The day before, Mr'. Latham made a 37-
minute flight at a height of from 60 to 
75 feet, and the day after-June 6th­
he won the Goupy prize for a flight of 5 
kilometers ( 3.1 miles) in a straight 
line across country, covering this dis­
tance in 4 minutes and 13 seconds at a 
speed of about 44.1 miles an hour. The 
entire flight lasted 14 minutes. On June 
7th he made four flights of 600 meters 
( 1,968 feet) ,  700 meters ( 2',297 feet) , 3 

kilometers ( 1.86 miles ) ,  and 12 kilo-

$54.00 per day 
The Record CAMERA.SCOPE of the And W� can p1'ove it. Anyone can operate it. Makes 6 finisbed button pbotograpbs a minute. Price of Camel'a-�cope. with sup. 
��is f��: t'f,':kl�6'm�PefeiC�,::�eUst)(e$2'£M� 
:-i����;r����=.$1 �� lri'd����d;ei;lt��ar�r:;:: mouey for youn�elf. Write today. 
W. S. MOUNTFORD, 100 Maiden lane, New York, N. Y. 

FRIGTION DISK DRILL 
FOR LIGHT WOR K .  

lIss These Great Ad"Dutng'es: 
The speed can be Instantly changed from 0 to 1600 witbout. 

topping or shiftmg bdt.s. Powt'r apphd can bl: g:-aduated 
��i t�i!:' �is '��:g:�:

l
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a
��;�fu �b:C��:1��8� r: 

o;il��r��� !���� 
lI:wing 1n drill breakage. @"' Send tor Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Est:tblished lR72. 

1999 Ruby Street, Uo<!kf'ord. Ill. 

20 Years a Fa voritel 
Furniture m:lIlufacturers realize the (!:re:lt :ldV:1I1-
tage in pertectin,!{ Jmwer work of the time :Lnd 
labor.saving 

Dodds' New Gear Dovetailing Machine 
which cuts dovebils in gangg of 9 to '1-.1 at om' 
oper!l.lion. Cuts them true !l.nd perfect titting. 
Does away with belts and saves much power. 
Occupy but little sp!l.ce. Free c:u!1log. 

ALEXANDE� DODDS. Grand Rapids, Mich. 

��, I f:��Tg���Ol:�� .1- 4 H . P • •  - • •  !l2.t)0 
. II " :> H. P. (2 cylinder), 2:>.00 
• Suitable for air ShipS, railway velocipedes. bicycles or launcb-e" • es. Largest lllotar supply bouse 

� . ' in Amcrica, 
� UAIUty R. GEElt CO., Dept. C 851 l1leLnren Avenue, St. LOllis, Mo. 

USE GRINDSTONES P 
If so we can supply yon. All sizes 

Inountcd and nnmounted, always kept in stock. Remember, we mnke a specialtyofselectinf!sLonesfor all spe­ciaJ purposes. :Send /or catalogue "I." 
Tbe C L E ' E LA N n STO� E C� 

6th Floor, Hickox Bldg., Cleveland, O. 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at borne. Small cost. Send to·day 2�cent stump for particulars and proof. o. A. Sm.1th, Room 1155, 2040 K n oxville Ave., j>eorlu, Ill. 

W I R E L ESS 
INDUCTION COILS 
& TltANSFOR1UEltS Type A Coil (to operate on 25 watts) • . $1000 '['Ylle B Coil (to operate on 50 watts) • . 18.00 

7.(. %. �, !):{ and 1 K. W. TRANSFORMERS, witb Oscil-latIOn Condenser and Spark Gap, $32.00 up. 
lZZu�rated Oatalog frw. 

E. S. RITCIDE Ii: SONS, 1 1 0  Cypress Street, Brookline, Mass. 

This m3chine is the re�nhr hand machme supplied 
with :1 powl!r bast:, pinion, countershaft, etc., and 
csn loe workt:d :is :\0 ordinsry pOwer 
machine or l:lken from its b:1Se for 
use a., 3 band 1ll3cnine. Pipe X in. 
to 15 in. diameter h:lndleo e:lSilv in 
�l;��!l li�I��e �1!U:��I\�:�ti���'1logue­
THE C U R T IS & CURTIS C O .  

For Everybody 
wishin� to bore !l. hole ill steel, iron or wood. \Ve make ddlls in 9 sizes. 
Our large size will dri ll !l. 2W'-lnch 
hole in steel. Our Electric �lid�et 
wei�hl'; only 4 pounds, :md will drill 
111 stet'l IIp tQ 3·16 inch. Gre:1.t for 
manual tr:1.illin� schools, We :1lso 
make eleetric drh'en gTillders. Let 

us send one on to days' trial. Semi for c!l.t:'llogl1e. 
TJlE CINCINNATI El"ECTIU(J TOOL CO. 

6 50 nIH) 652 Evnll8 81 reeL, Cluclunfitl, Ohio, U. S. A. 

WOULD YOU INVEST O N E  DOLLAR ? 
TO M A KE S I X  DOLLARS • 
arWe fnrnish ali equil)ment to start you in the Big ltoney .Makin� Concrete BUSiop.ss. Saud, water and Portland Ce1pent only lunte1'ials re'luired. Write 'Us! 
'J'he Pettyjohn ()o., 615 .1S. 6th St., rerre Huute. Ind. 
METAL POLISHES. -FORMULAS FJR 
Pu�z �owades. Pastes. Liquids, POwdcrs and Soaps for POJiShlll)Z metals, are contained in SCIE� Tn'lC AM EHI­CAN STTPPI ... El\IENT Nos. l :!S:�. 1 ��8 and 1 ��H. Price 10 cents each trom tbi� office and a l l  newsdealers 
Rose Polytechnic Institute, Terre Haute, Indiana 

A (;ollc�'t! of Enrcinee.,rillg. CourSt's in �lecn:lIlic:1.1 Eledr:C::l.1 Civil 
l"lIld, Chemic!!.l Ell�ille�rin,", and Architecture. E.xlell�ive ShoJls: well 
equlppl:lJ J ... :l.bor:LtorleJj III all dep:l.rtlllt!llts. Expenses low. Tw('nty-sixth 
year. For Cat.:.llogue containing full information and professional 
register of alumni, :l.ddress C. ]J. lUEES, President. 

MOTORCYCLES 
Blcydc At tnchmcnb, l\lotorst 
Acet.·@@Hrle� for u l l  .Mot orcy. 
clclil. Send Jolt:tlllPR lor C!l.talog of 
whaL YOli :1.re inten�sted in. 

�IO'l'OIlCVn}' E(!U'''�[EN-'' CO. 
JI:ulIlI1oncls)lOl't, N. Y. 

f .... iiiii..:=:::��������I:. �1�8�-��1-25 foot launches at proportionate prices. A l l  launches 
fitted with two cycle reversing engincswith speed controlling lever: simplest 
engine ma.de; starts without cranking, ha.s only 3 moving parts. Steel row· 
boats. $20.00. All boats fitted. with water·tight; compartments; cannot. sink, 
need DO boat house. We are the largcst manufacturers of pleasure boats in 
"$he world. Orders fined the day they &ore received. We scll dired to U881, 
cutting ou\ all middle· men . 8 profit.. Free Catalogue. 

Michigan Sleel Baal Co., · 1332 Jefferson lve., Delrolt, Mlch. . 

American Chicago Beach Hotel 
[nropean 

Plan ___ Finest Hotel on the Great Lakes ___ Plan 

An ideal resort for Test or pleasure-ten minutes' ride from city. dose to the famous Golf 
links and other attractions of the great South Park System. Has 450 large airy 
rooms, 250 private baths. There is the quiet of the lake. beach and shaded parks. of the 
gayety of boating, bathing. riding or driving, golf, tennis, dancing-and good music. Table 
always the best. Nearly 1 000 feel of broad veranda overlooking Lake Michigan. For ��.dsomely_illustraled booklet address Manager, 51st Blvd. and Lake Shore, Chicago 

Just Published-A BOOK OF INTEREST TO RIFLEMEN 
The Bullet's Flight from Powder to Target 

The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex­
cluded, Disclosing the Cause of the Error at the Target. 

Illustrated with one hundred and eighty-eight plates, shOWing the results of oller three 
hundred rifle experiments per/ormed and chronological/)) arranged 

By F. W. MANN, B.S., M.D. 

Size 'T}5, :It 9 X inches. 384 Pages. Price $4.00 postpaid 

THIS i. t2 thoroughly praelical treali� ana aeals with a subjeel the literature of which is not comm�n$urale with it. 
importance or intere3t, and it possesses unusual 'l'alue, riot only because it /urnishu a large amount 0/ in/ormation, 0/ a 
very practical kind, but because. thi& in/ormation i& the Te3uit 0/ a practical experience on the part 0/ the writer, 
extending ooer a period 0/ thirly-eight year&. The Te3ult& 0/ the a.uthor'& experiments, as here gioen, have been per­

&istently a.nd laboriously wo;ked out with an earne3t Je3ire to assist his fellow marksmen. In "iew 0/ the fact that conjecturing 
ana theorizing have been so prevalent in ri/le literature, the work hQ3 heen kept free from speculation, except where they have 
either been provea to he false or have heen fully substantiatea hy recordea experiments. Most of the illustrations are photo­
graphic reproductions of the result. of aelual tests. ElJery page is full of interest for the rifle enthusiast. There is a full 
discussion of "arious kinds of ri/les, of the effect of aifference of length, of variations of ri/ling, etc., as well as of instructive 
experiments such as that of."."ting the harrel near the muzzle. A n  idea of the contents may he gatherea from t2 few of the 
subject. treatea, such as the Personal Element vs. Mechanical Rifle Shooting; Utility of Ventea Barrels ; High-Pressure 
Sharpshooting Powaer; Telescope Mount.; Ruinea Rifle Bores Vs. Smokeless Powaer vs. Primers; .Accurate Ammunition 
Difficulties; Flight of Bullet.; Gyralion ana Oscillation ;  Motions Executea by Normal Flying Bullets ; Determining Rifle 
Twists ; Kinetics of Spin. etc. In many respeels this work is unique in the literature that has heen publishea on this subjeel. 
It is a thoroughly praclical work ana will hefouna to he of very real value to those who are engagea in a stuay of the halli"ic.s 
of the ri/le with a view of impro"ing the all-arouna efficiency of that weapon. 

MUNN & COMPANy' Publishers, 361 Broadway, New York City 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

The other monoplane shown i n  flight 
is the new No. 12 machine of M. Louis 
Bleriot. This monoplane has a length 
of 10 meters ( 32.8 feet) ,  a spread of 12 
meters ( 39.4 feet) ,  and its weight with 
two men on board is given as 498 Idlo­
grammes ( 1,098 pounds) . The thrust ob­
tained from the propeller ( which in this 
case is chain-driven from a 30-horse­
power, 8-cylinder water-cooled motor 
mounted in the lower part of the body 
framework) i s  73 kilogrammes ( 161 
pounds) .  The first test was made on 
May 21st. The macliine flew success­
fully at its first trial. - Since then it has 
been altered somewhat. Our photograph' 
shows it in its altered condition. The 
vertical rudder has been moved from the 
extreme end of the body framework to a 
point about half way between the two 
ends, and has been placed above the 
frame. The horizontal rudder has been 
placed below the body frameworl. near 
the rear, while there is a second one be­
low the aviator's seat. A fixed horizon­
tal surface is located above the body 
just below the vertical rudder. After 
making successful flights with a pas­
senger, M. Bleriot, on June 12th, is re­
ported to have flown 1,000 yards at a 
height of ftom 15 to 20 feet, carrying two 
passengers, the weight of the machine 
with passengers being in this instance 
1,232 pounds. This was a very remarkable 
performance, and it is the first time that 
an aeroplane is known to have carried 
more than two men. The passengers 
taken by M. Bleriot were M. Fournier 
and Santos Dumont. M. Bleriot is  con­
tinuing his experiments, and he w ill, no 
doubt, make some record flights before 
long. 

The biplane, shown ill flight, is one of 
the Voisin machines, such as was first 
used successfully by Farman and Dela­
grange. The particular one shown in the 
photograph is that of M. De Rue. It has 
made some excellent flights at the new 
aviation field of the Aero Club of France 
at Juvissy, and in the picture is shown 
winning the Archdeacon cup. 

The biplane shown on the ground is a 
new machine, having planes which are 
arched from the center outward in a 
peculiar mannel', as can be seen from the 
picture. This arching of the planes also 
extends to the tail in the rear. A large 
four-bladed propeller is placed just back 
of the main planes, and is driven by a 
chain from the motor. The designer, M. 
Lepetil, expects to iRcrease the trans-
verse stability by means of the arching 
of the planes. The machine has not yet 
received its initial test. It has two run­
ners below the tail, and two runners 
·with wheels in front. 

....... 
THE CONSTRUCTION OF THE ZEPPELIN 

AIRSHIP. 
( Oontinued from page 481 . )  

partments contains a separate gas bag. 
These gas bags are well shown in the 
picture at the front end of the airship. 
They fit the compartments, ·and press 
against a network of ropes (not shown) 
within the girders. Outside of these gir­
ders there is a covering of special bal­
loon cloth. On the under side of the 
frame there is a trussed I,eel, extending 
to withiR two compartments of each end. 
The two cars are suspended from this 
trussed keel, and rigidly attached to the 
same about a quarter of the way bacl. 
from the bow and a quarter of the way 
forward from the rear end of the airship. 
Each car contains a 110-horse-power mo­

.tor, which drives, oy means of shafts 
( Ooncluaed on page 1,91.) 



.classified Advertisements 
Advertisinlr In thla COlumn I. 16 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom· 
panled by a remittance. Further Information sent on 
request. 

READ THIS COLUMN CAREFCLLY.-You will lind 
Inquiries for certain classes of articles numbered In 
consecut.ve order. If you manufacture the.e goods 
Write us at once and we will .end you the name and 
addre •• of the party deslrinlr the Information. There 
Is no charge for this .ervlce. In every eaae It la 
neeesllary to dve the Dumber of th e inquiry. 
Where manufactnrers do not respond promptly the 
Inqolry may be repeated. 

ltIUN N &; co. 

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

PERFECT THAT INVENTION OF YOURS.­
You 'can do It. If yon can't I'll sbow yoo how. My 
Sy.tem. the resnit of years of _rlence. ts what 
Ig��:.'�n��..:�r.i: ��";':s:o :�co� vr.
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2'.11 North Twenty-second Street, Parsons, Kansas. 
inquiry No. SS8S.-Wanted to buy nlckelold tor 

button •. " . 

SCANDIN.A VIAN AGENCY wanted for practical 
novelties b y  hUStllu

fc
' energetiC firm. Write SWedtsh U 

�J�:!tl �ol:��=·s�8d!'n. 2Ii6, care 1.1. 

PAT E NTS FOR SALE. 

FOR SALE.-Patent No. 912,'lIII. Hand mas._ ma­
chine. Only one of the kind In the world. Will sell J Ou 
all rlllhts, Including tools for making same. and turn 
over orders for ' 15,OOO machines, Money wanted to In· 
vest In another line at once. A snap and will be sold lu 
a few days. Address BoI 816, Kalamazoo, Mich. 
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rat trap sPrinlrs and wire part.. single machine or fnIl 
outfit. . 

FOR SALE.-Patent No. 926,R JU8t Issued. Can be 
made the biggest little thing going. Demand already 
created. Small cost to manufactUrer. Address Iri­
ventor, No. 2318 Whtthmore Place, St. LooiB. 

fJn�:.� gi�.t?N.-For a dealer In tapes and cords 

FO R S A LE OR ON ROYALTY.-Newly patented gas-
�:::sPbfe

n
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W
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Iuqulry No. 891S.-For manuf&<.-turers of "Wydt's 
I!lIectro-Gatalytlc Spsrkill/< PlUg." 

FOR S ALI!l OR ROY ALTY.- Patent No. 1Il5,'1'12. .A 
perfect nnt-Iock, costlnlt nothing to make. Of gr .... t 
�!!1�et�iV1 ==,�I�l.: N:�

r
Yc:r��:u-s address 

Inquiry No . 1"921.-For tbe mannfacturers at gilt 
paper. 

J:;,�\��r:,�r;.�':.\�t:e
o
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ticulars addre.s C. :M.. Pltel. Meriden, COnn. 

F O R  SALE. 

FOR SALE.-i!!peo\altr for manufscturers. Dental 
110 •• holder, patented May. 19OO. For further particu­
lars apply direct to Invento�, T. A. TubbS, 'SeattJ.e, 
Wash., care H. S. Emerson Company. 

I uqniry N o. SW"'.,.-Wanted the address of W orth­
Ington Boller Co. 

FIVE VOT,UlIIES OF I. C. S. BOOKS FOR STA­
TIONARY ENIUNEERS. First-class condition. W1I1 
.ell to library or engineers from ,15 to ,25. For par­
tlcnJars addresa Box 117, Lake George, N. Y. 

Inqniry No. S9!lS.-For the manufacturel'll of a �:it��� ��r12��=�r.- the Scientific 

BOO K S  A N D  M AG AZ I N E S .  

PATENTS-" H o w  to IIncceed A s  A n  Inventor." lI r  
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Goodwin B. Smith. '100 Stafford BnIldlJll!, Philadelphia 
I�Q..niry N·o. 893 1 .-For·partles who mannfacture 

the Wll8tern Stomp Borer for I>q"Ing stumps. 

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

COMPLETE L ISTS of manufacturers In all line. sup.. 
plied at short notice at moderate Pates. Small aud 
�rrii��s 

li:I.��mV:!ed
o��er

l:
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Muon &; Co., List Department, BoI TlS, New York. 

s p�::qo';.iVra� -::.=3�;,ct}!'f��e
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penolls are made. 

A LIST OF 1 ,500 mmlng and consoltlng ellJZlneers on 
cttrds. A very valuable lI.t for mrcnlarlzing, etc. 
Price '15.00. Address M.unn &; Co., List Hepartment, 
BOI 173, New Y ork. 

Iuqni", N o .  S941 .-For manufacturers of ma­
chinery for making lIy screens. 

Inqnlry No. "93". - Wanted' mannfactnrers of 
angle Ilars either mRileable steel or sheared. 

Inquiry ·No. S980.. -For the address of the Wind­
sor Mfg. co., manufacturers of waterproof collars and 
cutrs. c!:e�'.'i�PM��; ��88.-Wanted the address of the 

Inquiry No. !'989.-Wanted machlnell that make 
accordion dress plaiting (steam). 

InqnirY N o. 89'f�.-Wanted to buy complete ootllt 
for maklug meat hook... . 

esI:3-�Irhl�i-e�'!.'f4.-For address of IIrma Inter­

Inqu.iJ')" No. S9'f3.-WantOO the address of the 
builders of moving stair cases. 

Iuquiry N o� N9'f'f. -For mannfactUTtll'S of ma. 
chlnery for manntactnrlng denatnr<'<! alcohOl. 
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pJaatering aD«� cement works. 
Inqnlry N o .  !'980.-For the address at ID8Ilnfac­

ture ... of mortars and pestles that are u.ed by drugldsta. 

fo�n��Il'J;r ��· I�:i':fii�:v�:
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board .mpregnatinlr the silt or laminated edge with a 
waterproof material and compresslnJt the edge after 
treatmeut. Theobject of tbe proce •• ls to proil.uce ail. 
e<lg. that shall he waterproof and which Ahall not f,ay 
or split when In use. . 

lnq-.il'Y No. S98-1. - Wanted tile address of the 
mannfa'turers of Cypress wa.h tubs. 

gl!;�:l� �1':8:'�:b��� to buy crown and flint 

Tn�nll'Y No. S9S'f.-Wanted. the manufacture" Of 
!:et..r�

u Winkle, W ood. &; Sons, and the Weber power 

.J,��t�; '::u.. S989.-Wanted a machine for making 

Iuquiry No. �990. - For Information regardIng ��: ':J':.��� ot leather bnt .lmllar to the same and 

Jnqnlry No. S991.-Wanted to commulilcate with 
manul&ctorers of large straw,hats for every-day wear. �t:try- No. S993.-:-Wanted to buy producer gas 

Scientific American JUNE 26, 1909. 
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Inqnlry N o. S994.-For manufacturers of aD. ap-r--.;.--------------------------------------;,...--. 
paratus to produce very high temperat111'<l8. 

Inqnlry No. N993.-Wanted to buy round and oval 
�==s.W

elahts, snch aa are used for mounting 

Inqnlry No. S998.-Wanted addresses of manu_ 
��":t'i�f machlnery for working orange wood mani-

Inqnlw No. N99'f.-Wanted the address of the 
manufacturers of bread or cake .boIes. 

Inqnlry- No. S99S.-Wanted an antomatlc snap, 
ball and· sOcket or other devtce which cau be used easi ly  
and securely to fasten together the edges · of small 
wooden boIeil. 

Pump, J. G. Callan . . . . . . . . . . . . . . . . . . . . . . . .  924,780 
Pump, F. D. Winkley . . . . . . . . . . . . . . . . . . . .  925 ,147 
Pump, air, F. Ill. Ten Eyck . • • • • • • • • • • • . •  1lIl4,855 
Pump an,. like machine, rotary, J. L. Han-

man .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1lIl4,V73 
Pump, selt measnrlng oil, F. J. young . . . .  924,715 
Pump spout, whey, A. M. Stelnwand . . . . . . 920,242 
Punching and shearing machine, combined, 

H. N. Klutlng . . . . . . . . . . . . . . . . . . . . . . .  9211,348 
Punching bag, S. W. Johnson . . . . . . . . . . . .  92� ,842 
Qniltlng frame, L. A. Smith . . . . . . . . . . . . . .  9215 ,046 
Rail brace, J. O. MorrIs . . . . . .  : . . . . . . . . . . .  924,919 
Rail brace, track, W. B. Snodgras • . . . • . .  925,049 
Rail clamp, H. M. Plal.ted . . . . . . • • . • • . • • . "924,932 
R.1l fastening, H. E. Perclval . . . . . . . . . . . . . 924 ,688 
Rail, gnard, Reinoehl & We.ver . • . . . . . • . •  9215,226 
Rail joint and chair, C. D. Wright • • . . . . . 1lIl4,713 
Railway con.tructlon, R. Waples . . . • • . . • . .  9215 ,404 
Rallway . cross tie, R. Waple . . . . . . . . . . . . . . .  924,700 
Railway rail, C. A. Alden . . . . . . . . . . . . . . . .  925,261 
Railway rail fll.tenlng, C. Rnopf . . . . . . . . . .  924,908 
Railway rail .upport, Reinoehl & Weaver . .  92(),227 
Railway safety device, J. W. Ledwon . . . . . . 924,910 
Railway slgoal and train controlling mech-

. anlsm, Flora & Zorge . . . . . . . . . .  : . . . . . . .  9215,322 
Railway signaling system , electric, F. La-

crolI , . .  . .  . .  . . .  . . . .  . . .  . .  . . .  . . . . . . . . . . .  925,353 
Railway signaling system, electrlcal, C. 

Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,968 
Railway switch, D. B. Broadwater . . . . • • . •  924,629 
Railway .wItch, F. Zele . . . . . . . . . . . . . . . . . .  1lIl4,717 
Railway .wltch, C. E. Barkman . . . . . . . . . . .  9114, 9!i� 
Railway switch, Reinoehl & Long • • • • . . • . • •  925,228 
Railway -switch, F. H. Kaiser . . . . . . . . . . . .  8215,343 
Railway tie, E.  A. Buell . . . . . • • • . • . . • • • • . •  9215,286 
Railway track. E. A. Bnell . • . . • • • • . . • • . .  925,285 
Receptacle , E. Lndescher . . . . . . . . •  , . . . . . . • .  924,681 
Receptacle opening device, G. C. Weber • • .  925,145 
Reflector, burner flame, J. G. Harvey . . . . . •  925,182 
Reflector support and socket, combined, W. 

H. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . 924,608 
Refrigerating apparatus, ammonia condenser 

fpr, H. W. Colby . . . . . . . . . . . . . .. . . . . . . . .  924,738 
Refrigeration process, W. W. Seay . • . • • . • . .  9211,039 
Refuse can, Ill. Sandstrom . . . . . . . . . . . . . . . . . .  925,232 
ReversJng mechanism, F. J. Ball . . . . . . . . . .  924,956 
Rheost!'t, P. H. Zimmer . . . . . . . . . . . . . . . . . . .  925,060 
Rheostp.t and controlling device, H; D. 

J lQIles . . . . • • . • . . . . • • . . . . . . . . . • . . . . . . . .  925,341 
Rifle, . 'magazine, W. G. Kramer . . . . . . . . . . .  925,350 
Rock drill, rotary, COI & Butler . . . • • . . • . • 924,143 
Roller,: H. R . . Derby . . . . . . . . . . . . . . . . . . . . . . .  925,308 
Rollin" sheets, A. Patterson, reissue . . . . . .  12,975 
Roollnlt fabric, ready. J. Ayrault . . . . . . . . . .  925,263 
RooflPIf fabrics, mandrel for reeling ready, 

B. G. Casler,. . . . . . . . . . . . . . . .. . . . . . . . . .  925,425 
Ros.lng machine, J. Moreau . . . .  • • • • . • • • • •  924,918 
Rotary engine, R. W. Riordan . • • • • • •  , • • • •  924,832 
Rotary engine, V. M. Fulcher • . . . . . . • • . . • • •  924,899 
Rotary enldne, A. McDonald . . . . . . . .  : . . . . .  9215,127 
Rotary motor, C. R. Wolcott . . • . . . . . . . . • . .  925,149 
Rotation Indicating Instrument, Browne & 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '925,078 
Rule, W. Kile . . . . . . . . . . : . . . . . . . . . . . . . . . .  924,671 
Sack tUl"/ler, G. R. Bartholomew • • . . • • • • • •  925,267 
Saltey elevator, J. Driscoll . . . . . . . . . . . . . . . .  924,750 
·sarety .wltch, F. Smith • . . . • • • • • • • • • • • • • •  925,395 
Sash fastener, F. L. Naylor . . . . . . . .  ; . . . . . . .  924,814 
Sash fastener, F. F. Plnnow . . . . .  � • • • • • • • •  825,222 
Sash lock or fastener, W. M. Shaw . . . . . . . •  925,042 
Sash supporter and lock, W. W. Sweetland 924,853 
Saw case, W. Steven.on . . . . . . . . . . . . . . . . . .  1lIl5,244 
Saw frame, H. J. Leland . . . • . . • . • • • . • . . . . .  9215,112 . 
Saw lul>rj.eator, hand, C. E. Lowe . . • • • • • . • •  9215,437 
Saw machine, hack. A. Groltsch • . . • . . . . . •  924,767 
Saws, double jack .wlnglng bracket for ?,1UIIr, L. G. J"ohnstone . . . . . • • . • • • • • • • . .  925,191 
Saw ng machine, D. I. Keough • . • • . . . . . . . •  925,194 
Scale Iltta\!hment, weighing, S. M. Boling . •  924,962 
Scal41 beam attachment, S. M. BOlin" 
Score card for games, A. E. Roberts�'�: �:= 
Scraper, J. Ziegler . . . . . . . . . . . . . . . . . . . . . . . .  925,259 
Scraper; road, J. A. Miller . . . . . . . . . .. . . . . .  924,810 
Scraper, wheeled, ·  O. H. Sawyer . . • . . . . . . . .  925,035 
Screw . cutting device, L. F. Hart • •  9211,100 , 9215,181 
Screw driver, C. Kummer . • . . . • . • • • . . . . . • . .  1lIl4,999 
sC

:l
w driver, A. Loewenberg' . . . . . . . . . . . . .  9215,115 

Se , :M. H. V. Battenberg . • . . . . . . . • . . . . . .  925,416 
Seal for rotary apparatuB, liquid, F. Samuel-
Sealr�: fi-Uii ' ��nB' ;.'nd · th�' iik�: '  =W: . Plinj,: 

924,836 

Seat�US S';'; �C .. � ·  ;.;, .. 1:: . . . . . . . . . . . . . . . . . . . . . . .  9215,223 

Semaphore signal, S. H. Harrington . . . . • . • •  924,987 
Sewage treatment apparatus, K. Imhoff . . . .  924,664 
Sewer vent, H. C. Williams . . . . . . . . . . . . . . .  924,711 
Sewing cabinet, M. A. Gensler. . . . . . . . . . . .  9215,431 
Sewing machine, M. Hemleb . . . . • . . . . . . . . . . .  924,903 
Sewing machine, L. F. Fales . . . . . . . . . . . . . .  925 ,320 
Sewlug machine thread cutting device, Hab-

bert & Allen . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  924,768 
Shaper guard, J. Loeffier · . . . . . . . . . . . . . . . . . .  925,114 
Shaper gnard, P. Erickson . .  . . . . . . . . . . . . . •  925,319 
Sheet, bed and crib, E. R. Cllrswell, Sr . . 1lIl4,733 
Sheet metal can, F. We.terbeck . . . . . . . . . .  925,061 
Shirt .nspensory, W. S. Wootton . . . • . • . . • •  924,870 
Shock absorber, C. H. Newton . . . . . . . . . . . .  924,817 
Shock absorbing coupling, H. Vllllers-Stuart 925,250 
Sight, D. Briant . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,729 
Sign receptacles, fastening for electrical 

E. H. Freeman . . . . . . . . . . . .  . .  . .  . .  . . . .  925,168 
Signal mechanl.m, W. V. Mosk • . . . . . . . . . . .  925,123 
Signal mechanism for overhead trolley sys-

tems, electric, H. A. Lines . • • . • • • . . • .  924,800 
Signal system, W. H. Klrnall • • . . . . . . . . • . . •  924,670 
Signaling device for doors, A. H. Long . . . .  924,808 
Signaling, receiver for wireless, H. C. Cay-

ley . . . . .. . . . . . . . . . . . . . . . . . . . . . .  ; . .  . . . .  9211,291 
Single phase .motor, S. R. Bergman . . . . . . . .  924,725 
Sink traps to alop sinks, adjnstllble connec-

tion for slop, Gavin & Hoelscher . . . . . .  925,324 
Siphon, Graham & Fowler . . . . . • • • . . •  ; . . . . .  9215,330 
Sklvtng machine, P. R. Glass . . • • . . • • . . . . . .  924,007 
SkYlight bar, C. Schroeder . . . . • . . . • . . . . . . .  924,943 
Slicer, vegetabl .. , Lang & Kalbe . . . . . . . . . . . . .  9211 ,111 
Slug casting machine, J. R. Rogers . . . . . . . .  924,939 
Smelting Iron oIlds, H. W. Lash • . . . • • . • . .  924,677 
Smelting of Iron odd., electric, H. W. Lash 924,676 
Snap .Wltch, J. H. Wyatt . . . . . . . . .  ; . . . . . . 924,952 
Snow clearing machine, railway, F. C. Har-

rI . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  924,902 
Soldering Iron, electric, T. Van Aller . • . • . .  925,006 
Soldering machine, can, H. R. Smith . . . . . .  925,045 
Sound reproducing machine attachment, T. 

P. Reed . . . . . . . . . . . . . . . . . . . . . . . . .  ; ;  . . .  1lIl5,025 
Spark plug, F. W. Smith . . . . . . . . . . . . . . . . . . .  9215 ,239 
Speculnm, month, G. J". Reed • • • • • • • • • • • • • 9215,380 
Speed transmission device, variable, R. Jan-

ney . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  ; 924,787 
�plke, J. W. BRifour . . . . . . . . . . . . . . . . . . . . . .  925,264 
liIIlnnlng maChines, hold .. r for travelers used 

III cotton, Cobb & Fleming . • •  ; . . . . . . . .  925,298 
Spring equRilzer, F. H. Warner . . . . . . . . . .  924,862 
Spring power motor, C. A. Johnson . . • • • • . • .  924,669 
Spring wheel, J. W. Beu�)D . . . . . . . . . . . . . . 924,724 
Spring wheel, W. G. Marr . . . . . . . . . . . . . . . .  925,005 
Stalk rake, W. Nicholson . • . • . . . . . . . • . . . .  9211,129 
Stamp Utter, B. F. Coleman . . . . . . . . . . . . . .. 1lIl5,156 
Stand boller, L. S. Law.on . . . . . . . . . . . . . . . , .  9215,

.
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Steel frolll low Itrade material, producing 
<l high grade, W. R. Palmer • . . .  924,818, 924,925 
"tereotype metal, facing, W. R. Fisher . . . .  925,321 
Stereotype plate casting apparatus, H. F. 

Bechman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,268 
Stone saw, clrcnlar, Griswold & Chambers . 925,333 
Stool, . outlng, R. H. Durand . . . . . . . . . . . . . .  925,314 
Stovepipe joint, J. T. Sappenlleld • •  925,033, 9215,034 
Strainer, W. T. Russell . • . • . . . . • . . . • • . . . • . .  925,032 

. StufDng boIes, smoothing and truing ring 
• tor. A. H. Franke . . . . . . . . . . . . . . . . . . . . 924,7115 

StnlDng machines, etc. , feeder for, P. 1'. COI 924,6111 
> 

VALUABLE SC IENTIF IC BOOKS 
I ndustrial Alcohol Scientific American 

I T S  MAN�FACTURE A N D  USES 
A Practical Treatise based on Dr. MAX MAEllVKBR'S 

,. Introduction to Distillation " as revtsed by Drs. DEL­
BRUVK and LANGE. Comprising Raw Materials, Malt­
Ing, Ma'lhlng and Yeast Preparation, Fermentation. 
DIstillation, Rectification and PorIIIcatlon of Alcohol, 
Alcoholometry. the Value and Significance of a Tu­
Free Alcohol. Methods of Denaturing, Its Utilisation 
for Llgbt, IIeat and Power Production, a Statistical 
Review and the United States Law. 

By JOHN K. BRACHVOGEL, M.E. 
1128 Palles 1011 III.stratlons PrIce 84.00 

Reference Book 
12mo, 3 1 8  Pqes, Illustrated, 8 Oolored 

Platea. Price, 81.30 P08tpaid 
The result of the querle. of three generations of 

readers and corre.pondents Is crystRilized In this 1KJ0k 
which Is Indlspen.able to every family and bnslne.s 
man. It should be found on every desk. It Is erten· 
slvely used by government officials. It has been revtsed 
by eIpert.. The hook contains 50,000 fact. and I. much 
more complete and eIbaustlve than has ever been at­
tempted. It Is profusely Illustrated with engravill/<s. 
many of them Imparting the information by means of 
comparative diagrams. 

Experimental Science The Scientific 
By GEO.B.GE ltI .  HOPKINS 

Revised and Greatly Enla.r�ed. 2 Octavo 
Volnmell. ] , 100 ·Palre8. 90.0 IIIu8trations 

Cloth Bonnd. Poupaid, 83.08 
Owing to the amount of new matter added the book 

I. now publl.hed In two volnmes, hand.omely bound In 
buckram. Of the additions which have been made, 
smon" the most Important are : .A fnIl llIu.trated de­
scription of J( H. P. Electric Motor, prepared expressly 
for thl. edltlou of " Experimental Science " ;  chapters 
on Altematinlt·current Macblnery, and olear, concise 
EIPlanatlons of Wireless Telegraphy and Telephony, 
Electrical Measorlnll Instruments, the Electric Clock, 
the Telegrapbone. . Hlgb Tension Ourrents,the Nernst, 
Lamp, and mcthods of meaanrtng the heat of the stars 
No other work contains such a fund of trustwortby up­
to.date sclentlllc information, presented In a clear and 
simple style. Send for descriptive circular. 

The Scientific American 
Cyclopedia of Receipts, 

Notes and Queries 
13,000 REOEIPTS ;'34 PAGES 

Price 83.00 In cloth 
ThIB .plendid work contains a carefoI compilation of 

th" most useful Receipts and Replies given In the 
Notes and Queries of correspondents as publIshed In 

. the SVIBNTIlI'IV A�' ERI VAN during the past slIty years 
together with man? valuable and Important addltlona. 

Over Fifteen Tho •• and seleCted receipts are here 
collected, nearly every branch of the useful art. being 
represented. It Is by far the most comprehensive vol· 
ume of ,the kind ever placed before the pubhc. 

Modern Plumbing Illustrated 
By R. M. S'i'AIUmCK 

PrIce $4.00 
A C9MPREHENSIVE ' and up-to-date work illus-

trating and describing the Drainage and Venti­
lalion of Dwellings, Apartments, and Public Build­
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
given. Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the Uniled States and Canada. 300 pages ; 55 full-
page illustrations. ' 

American Boy 
By A. R USSELL BOND 

12mo. 3�O Palrea. 340 IIIn8trations 
Price 82.00 Postpaid 

This ls a story of ontdoor boy life, suggesting a large 
number of diversions which, aside from affording en· 
tertainment, will .tlmoIate In boys the creative spirit. 
In each Instance complete practical instructions are 
given for building the various articles. 

The needs of the boy camper are snpplled hy tbe 
directions for maklug tramping outfits, .leeplug bag. 
and tents ; also .uch other shelter. as tree houses, 
straw huts, log cabins and caves. 

MAGIC Stage lIIusio.ns 

and Scientific 

Trick Photography Diversions, including 
The illusions are Illustrated by the highest class of 

enaravtngs, and the exposes of the tricks are, ln many 
cases, furntshed by the prestldlgltateur. themselves. 
Conjurill/<, large stage l.I1uslQlts, flre.eatlng, sword· 
.wallowlng, ventriloquism, mental magic, anclent ma,pc, 
automata, cnrIoos toys, stue ell'ects, photograpblc 
tricks. and the projection . of movtng photographs are 
all well described and IIIn.trated 
By A. A. HOPKINS. Ii68 PBlres. QHUus. PrIce 82.30 

A Complete ' Electrical 
Library 

By Prof. T. O'CONOR SLOANS 

An Inexpen.lve library at the be�t book. on E1ectrl­
clty. Pnt np In .. neat folding bOI. tror the student, 
the amateur, the workshop, the electrical e08lneer 
schools and college., comprlsill/< five books, as follows : 
ArithmetiC of Electricity , lB8 pages . . . . ... . . . . . . . . . . . .  'LOO 
JIllectrlc Toy llaldng. 140 pages. . . . .. . . . . . . . . . . . . . . . . . . . LOO 
How to Become a SuooessfoI Electrlclau, 189 pages LOll 
Standard Electrical Dictionary, 682 pages . . . . ..... � . .  ; 3.00 
Electricity Simplified, 158 pages . . . . . . . . . . . . . .  " . . . . . . . .  1.00 

EWe 1101 .. _. 1 ,000 pages and 011BI' 4liO UZustraUom. 
A '1l<lluable and �1Bpensabl6 ad<UUon to ..,.." Ubra.". 
OUR GREAT SPECIAL O FFER.-We· will 

send prepaid the above five VOlume., handsomely bound 
In blue cloth with sliver lettering, and Inclo.ed In a neat 
folding hoI, at the Special Red u.ced Price of83.0.0 
for the complete set. The regular price of the live 
volumes ts 17.00. 

Modern American Lathe 
The New Agriculture , 

P t· By T. BYARD COLUNS " 
rac Ice 12mo, 3'f4 Palles, 1 80 Illustratlon8 

By OSCAR E. PERRIGO, M.E. 
PrIce $2.110 

A COMPI,ETE book of 400 pages . o n  The Modern 
American I,athe. Its development from the 

earliest times up to the present day ; its modem 
form as constmcted by up-to-date builders ; its gen­
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy. 

Modern Steam Engineering 
In Tbeory and Practice 

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

THIS ia a complete and practicai work of 487 
pages, dealing with the care and management 

of BoHers, Engines, Pumps, Superheated Steam, 
Refrigerating Machinery, Dynamos, Motors, Eleva­
tors, Air-Compressors, and all other branches with 
which the mode�n Engilleer must be familiar. 

Nearly Two Hundred Questions with their An­
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are inc1uqed. 
These if studied by you will . help you to procure a 
license. It is fully illustrated with detail engrav­
ings, not to be found dsewhere. 

Punches, Dies and Tools for 
Manufacturing in ' Presses 

By JOSEPH V. WOODWORTH 
. PrICe $4.00 

Vloth. Price, 82. 08 
ThIS valu&ble work set. forth the changes which 

bave taken place In American &griCl1ltural methods 
which are transforming farm IIf .. , formerly .0 hard,lnto 
the most Independent. peaceful, and agreeable exi.t­
ence. Farm life to-day oll'ers more Indncements than 
at any prevtou. period In the world's blstory. and It ts 
calling million. from the desk. The present work I. one 
of the most practical treatises on the subject which baa 
ever been Issued. 

The latest and best 1KJ0k on the subject. Content. : 
L The New Call to tbe Farm.-IL The New SoIL­
lrrlgation.-m. The New Fert\lizatlon.-IV. The New 
Transportatlon.-V. New Interests.-VI. New Cres­
tlons.-VIL New Varletles.-VIIL New Practice.-IX. 
New Machlnery;-X, The New Inspiration. 

H OME MEe H'A N I eS 
F O R  AMATE U RS 

By GEORGE M.. HOPKINS. 
Author of " Experimental Science" . 

1 2mo. l,Ito l:'a8es, 3�O III.strations 
Price, 81.30 Postpaid 

The book deals with wood working, househOld ;""'a­
ments, metal working, lsthe WOrJl', metal .p\nDInIt. slIver 
working-; making model engine., bollers and water 
motors ; making telescopes, mlcrolCOpes, and . 0", �teoro­
logical In.truments, electrical chime., cablnet$. bells, 
night lights, d.rnamos and motors, electric liJlht, and 
an electrical furnace. It Is a thoroughly practical bOOk 
by tile most noted amateur experimenter In America. 

Electrician's Handy Book 
By PROP. ". O'CONOIt SLOANE. A.M. , E.M., Ph.D. 

HaadaOlllely Bound In Red Leather, with TItI_ 
A. PRACTICAI, work of 500 pages fully illustrated 

by nearly 700 engravings, being an encyclopedia aad Ed .. In Gold. Pocket Book 
of Die Making, Punch Making, Die . Sinking, Sheet Style. Price $3.50. 
Metal Working. and Making of Special Tools, Sub- A THOROtTGHLY practical reference book of 768 
Presses, Devices and Mechanical . Combinations for pages, covering the entire field of electricity. 
Punching, Cutting, Bending, Forming, Piercing, Contains no usele ss theory Everything in it is to 
Drawing, Compressing and Assembling Sheet Metal the point and can be easily understood ' by the stu­
Part d lso Am' I f h teria ' dent, the t'ractical worker and the everyday work-s, an a c es a . at er Ma ls 1U Ma- ing electncian. The advanced electrical engineer 
chine Tools. Two Hundred and Ten Processes are will also receive great benefit from its perusal and 
clearly described aud fully illustrated. �tudy. 

A"" 0/ fhe ahooe book. will lie ItOnI r-fpGitl on reeeipt o/ prt.., 
Oar c:omillete c:ataiope of ac:Ientlflc and technical boob _t free on appllcatloa 

MUNN a: COMPANY. • Publlsben� • 361 Broadway. l'!ew York City 



ILLUSTRATIONS. 
A 

Acoustele, detecting underground 
streams with . . . . . . . . . • . . . . .  277 

Acoustics, faulty properties of, in 
halls . . . . . . . . . . . . . . . . • . • . . .  . 462 

Aerial defense, artillery . . . . . . . . . 257 
Aeronautlo SOCiety, Curtiss aero· 

plane . . . . . . . . . . . . . . . . . . . . .  . 460 
Aeroplane, a novel French . . • . . .  . 421 
Aeroplane, the Bell tetrahedral-

cell . . . . . . . • . . . . . . . . . . . . . . . . •  205 
Aeroplane, the British Army . . . . .  96 
Ae��f:n�s 

. . .  ��� . .  �.
o:���' . .  :'��I� 81 

Aeroplanes, new American . . . • . . .  421 
A eroplanes, h'rench, recent . . • • .  481 
Air cannon, a life-line . . • • . . • . . .  276 
Airship, Zeppelin • • • . . • • .  473, 4!11 
Amphlblcycle, the . . . . . . • . • • • . .  332 
Anchor, a combination . • . . . . . . . . .  1 5 7  
Artillery, aerial defense . . . . . . . . .  257 
Atlantic fleet which sailed around 

the world . . . . . • . . . • . . . . . . . .  156 
Augers, gage for . . . . . . . . . . . . . . .  428 
Aurora Australis, forms of . . . . • .  417 
Auto driver, storm protection . . . .  58 
Automobile, buggy-type forms . . . .  220 
Automobile curiosities • • . . . . . . • .  39 
Automobile lock, new . . • . • • . • • • .  464 
Automobile lubrication . • . . . • . • •  48 
Automobile motor, two-cycle . . . • . 50 
Automobile portable house . . . . . • .  227 
A utomoblle tires, carrying case. . .  58 
Automobile trolley-repair truck . . . 446 

B 
Back-pressure reducer • • • . . . . . • .  355 
Balloonists, life preserver for . . . .  282 
Ballons sondes, air exploration . •  169 
Barrage, Isna, across the Nile . . .  189 
Battleship, U. S.,  "MlssISSI8Pi" . •  401 
Battleships, our new 20,00 -ton . .  263 
Bicycle coasting sled • • • • • . . •  � • • •  175 
Bicycles, support for • • • • . • • •  :- • • .  121 
Blowpipe, home-made • . • • • • • • . .  208 
Blue-print washer . . . . • • . • . . • . . .  376 
Boring machine, tunnel . . . . . . . . .  20 
Bottle cooler, invention oddity . . .  356 
Bottle, mending a cracked : . . . . . .  88 
Boller, explosive energy ot . . . . . .  185 
B oller, method of patching . . . . . .  376 
Boller-tube cleaner . . . . . . . . . . . . .  355 
Boilers, patch tor kitchen . . . . .  ' . .  120 
Brass, cutter-head tor boring . . . .  463 
Bread toaster, invention oddity . •  356 
Breads, some of other lands . . . . .  103 
Bridge, Knippelll, at Copenhagen . 404 
Brush, self-cleaning . • . . . . . . . . . .  4 1 1  
Bursting of water tank and ef-

fect • . • • • • • • • • • • • • • • • • • • • • •  420 

" 

Caissons, concrete steel . . . . . . . . .  86 
Calculating rule and pencil 

holder . . . . . . . . . . . . .. . . . . . . . .  248 
Camera tor moving flctures . . . . .  22 
Canal, superiority 0 lock, to sea 

level . . . . . . . . . . . . . . . . . . . . . . .  241 
Canals, movable lock for in-

clined . . . . . . . . . . . . . . . . . . . . . .  184 
Can-filling machine . . . . . . . • • . .  . 41 1  
Carbureter, le-aky, float valve . . . .  66 
Carnegie Institution magnetiC' 

survey . . . .. . . . • . . . . . . . . . . . . .  153 
Castings, . straightening buckled . .  121 
Chamberlain, Thomas Chrowder . .  1 0  
Charles River, Improvement of . . . 1 1 3  
Chart, handy testing. . . . .  . • . . . . .  54 
Chicago, Milwaukee & St. Paul 

Railway . . . . . . . . . . . . . . . . . . . .  1 51 
Clay products of the United 

States . . . . . . . . . . . . . . • . . . . . .  93 
Clutch leather, putting on . . . . . . .  376 
Colree urn, Improved . . . . . . . . . . . .  355 
Coil, simple medlcal . . . . . . . . . . . . . 44 7 
Coli spring, how to wind a 

. spaced . . . . . . . . . . • . . .  � . . . . . .  1 20 
Comet, Morehouse's . . . . . . . . . . . .  26 
Concrete mixing machine . . . . . . . .  247 
Conveying system, wet-grain . . . . .  140 
Cooker, cheaply-constructed fire-

less • . . . . . . . . . . . . . . . . . . . . . . .  207 
.Cooker, electrical fireless . . . . . . . . . 207 
Core, fusible process . . . . . . . . . . . .  184 
Cork-lined fabric . . . . . . . . . . . . . . .  368 
Cultivators, Egyptian steam . . . . . 133 
Cutter-head for boring brass . . . .  . 463 "Cygnet II," aeroplane test of . . .  205 

D 
Delivery apparatus .for mall cars.355 
Delphi, excavations at . . . . . . . . . •  365 
Density apparatus, Improved . . . . . 464 
Desert plant, studying the . . . . . . .  456 
Die, thread cutting without a . . .  376 
DlsirJ.tegrator, Astor's vibratory . .  392 
Drawer, spring . . . . . . . . . . . . . . . .  1 1  
Drawing outfit, carrying • • • • • • • •  483 
Drawer stop, a simple . . . • . . . . • .  283 
Drill gun, navy's dummy . . . . . . . .  244 
Drill, simple cleanance . . . . . . . . . .  175 
Drill, throuP brick and soft ltODe . . . . . . . . . . . . . . . . . . .. . . . 175 

Drunken men see double, why ? . 350 
Dynamiting, Niagara ice jam • . • •  349 

Earthquake, Italian . . . . . . . . . .. .  77 
Earth's shape, is It changing ? . •  441 
Eclipses, lunar and solar, 1909 . . . 370 
Edison, Thomas A . . . . . . . .. . . . . . .  165 
Eggs, device for testln� . . .  · . . . . . . 104 
Electric aerial mono-raIl, Wetter-

horn . . . . . . . . . . . . . . . . . . . . . . . 345 
Electricity, first aid to Injured 

by . . . . . . . . . . . . . . .. . . . . . . . . .  225 
Er ine, Alme's . . . . . . . . . . . . . . . . 247 
- xcavatlons at Delphi . . . . . . . . . .  365' 
Excavations at Jericho, Pales-

tine . • . • . • • . . . . . . . . . . . . . . .  . 426 
Exposition, Alaska-Yukon . . . . . • .  289 
Eye of science, making the . . . . .  . 425 
Eyes of animals . . . . . . . . . . . . . . . .  293 

F 
Fa!)ade of B. & P. R. R. ter-

minal, Boston . . . . . . . . . . . . . . . 312 
Factory, handy man in . . . . • • • . .  267 
Feeding the American Army . . . . . 385 
File round work, how to . . . . . .  : . 121 
Filtration . of city water supply . .  276 
Finger-developing device . . . . . . • .  104 
Fire-making machine, primitive . .  375 
First aid to injured by electrlcity;225 
Flush tanks, valve for . . . . . . . . . .  247 
Fly trap . . . . . . . . . . . .  ; . . . . . . . .  356 
Flying gurnards, tbe . . . . . . . . • • •  395 
Flying m a c  h i n e , SCIENTIFIC . 

AMERICAN tropby . . . . . . . . . . . •  242 
Forging a mastbead or boom 

ring • • . . . . . . . . . . . . . . . . . . . . .  228 
Formulre for Integral side of 

rigbt-angled triangles . . . . . • • .  295 
Fortifications, our seacoast . . . . . . .  149 
Frying device, a novel . . . . . . . . . .  283 
Furnace, home-made brass • • • • • . • 208 
FUSible core process . • • • • • • • • • • •  184 

G 
Gas-driven battleships and cruis-

ers . . . . . . . • . . . . . • • . . • . • • • • .  201 
Glass industry, glant . . . • . . • • • • .  309 

-Glider, experiments with a . . . . . .  298 
Glider, how to build Cbanute 

type . . . . . . . . . . . . . . . . . . . . . . .  319 
Goblets of ice . . . . . . . . . . . . . . . . .  374 
Grllin bins, distributer for . . . . • •  463 
Grater, vegetable . . . . . . . . . . . . . .  464 
Grenade, rifle-propelled . . . . . . . . . 20 
Grinders, holder for . . . . . . . . . . . . .  875 
Gun, navy's dummy drill . . • • . . •  244 

H 
Hammock or fishing net mend-

Ing . . . . . . . . . . . . . . . . . . . . . . . . 121 
Hand bag, invention oddity . . . . . .  356 
Handle, metbod of cQnstructlng . .  376 
Handy testing cbart . . . . . . . . . . . .  54 
Hanger, improved garment . . . . . .  191 
Heavens in January . . . . . . . . . . . . .  7 
Heavens in February . . . . . . . . . . .  102 
Heavens In Marcb . . . . . . . . . . . . . . 174 
Heavens in April . . . . . . . . . . . . . . .  266 
Heavens in May . . . . . . . . . • • • . . .  338 
Heavens .in June . . . . . . . . . . . . . . . . 410 
Hinge, an improved . . . . . . . . . . . .  11 
Hippodrome, London, wave scene. 1 
Horse-drawn into motor buggy . . . 52 
Hose coupling, improved . . . . . . . .  283 
House-fly, energy of . . . . . .  ':-. . • . .  111 
Hydroplanes or skimmers, experi-

ments . with • • • • • •  , • . • • • • • . . . 444 

I 
Ice, goblets of . . . . . . . . . . . . . . . . . 374 
Ice in Arctic waters . . . . . . . . . . . .  244 
I ce yacht, inexpensive . . . . . . . . . .  27 
Ignition, hlgb tension by mag-

neto . . . . . . . . . . . . . . . . . . . . . . . . 44 
Induction coli, enormous . . . . . . . .  260 
Ingot casting, experiments in . . . .  2 1 3  
Ingots, fluid compression o f  steel . 40r; 
Isna barrage across the Nile . . . .  189 
Itinerary of the 42,000 mile 

cruise . . . . . . . . . . . . . . . . . . . . . .  157 

.J 
.Jar top, unscrewing a tight . . . . .  208 
Joint for handy man's work 

bench . . . . . . . . . . . . . . . . . . . . . . .  300 
.Joint for work bench . . . . . . . . . . . 120 
Journal boxes, waste-supporting 

attachment for • . .  ; . . . . . . . . . .  463 

K 
Kettle still . . . . . • . . . . • . . . • • • • .  191 
Knife sharpener, invention od-

dity . . . . . . . . . . . . . . . . . . . . . . .  356 
L 

Lamp shades. making metal . . . . .  1"20 
Lamps, socket for tungsten . . . . • •  1 75 Lather rubber, invention oddity • •  356 

Lever, equalizing suspension . . . . . 58 
Lights, floating, of inland waters.261 
Life bistories, curious . . . . . . . . . .  87 
Life-line air cannon . . . . . . . . . . . .  276 
Life-saving cage apparatus . . . . . .  136 
Life-saving steamer " Snohomisb".187 
Locomotive, most powerful bullt . 369 
London Hippodrome wave scene. . 1 
Los Angeles 200-mile conduit . . . .  460 

M 
Magnet, industrial use of lifting . 109 
Magnetic survey, Carnegie Insti-

tution • . . . . . . . • . . . . . . . . . . . . .  153 
Magneto, higb tension ignition 

by . . . . . . . . . . . . . . . . . . . . . . . . .  44 
Mall cars, delivery apparatus for . 355 
Mammotb cave, Kaemper's discov-

ies . . . . . . . . . . . . . . . . . . . . . . . . .  388 
Mars, opposition of in 1909 . . . . •  134 
M'Call's Ferry power-plant . . . . . .  197 
Meat Industry of America . . . .  84, 99 
Mechanics, problem in . . . . . . . . . .  279 
Medical Institute, Rockefeller . . . .  21 
MetropOlitan tower . . . . . . • . . . . .  47.3 
Milk and cream, sanitary saving 

device . . . . . . . . . . .  : . • . . . . . . .  463 
Milk-bottle holder . . . . . • . • . . . .  104 
Milk can, pneumatic . . . . . . . . . . .  248 
Milk testing witbout apparatus . .  320 
Mine, tbe submarine • . . . . . . . . . .  80 
Mirages, palace of . . . . . . . . . . . . .  371 
Mirror system, house-to-bouse . . .  3 1 8  
Models, some interesting . . . . . . . .  320 
Monorail, electric aerial, Wetter-. born . . . . . . . . . . . . . . . . . . . . . . •  345 
Monoplanes, successful Frencb . . .  352 
Motor-boats, racing at Monaco . .  352 
Motor buggy and horse-drawn . . .  52 
Motor, novel, electric . . . . . . . . . . •  191 
Motor, novel bE'at . . . . . . . . . . . .  300 
Motor'sleighs, defects in . . . . • . . .  263 
Motoring on runners . . . . . . . . . . .  172 
Moving picturE'S, camera for . . . . .  22 
Moving pictures In the light . . . .  132 
Moving pictures tbat sing and 

talk • • • . . . . • • • • . . • . • • . • • • • •  5 
Multi-bull ocean steamship . . . . . .  1 7 

N 
Naill driving of a . .  ; • . . . . . • • • •  . 428 
Nav es, comparative strength . • •  148 
Niagara Falls, subsidence of . . • .  181 
Niagara, great ice jam at . . . . . . • 339 
Niagara Ice jam, dynamiting tbe . 349 
"North Dakota,' the 20,000-ton • •  226 

o 
"Olympic," Wbite Star liner . . .  . 453 011 wells, flowing by compressed 

air • . • • . • . • . . • . . • . . . . . . . . . .  104 
Oar lock, improved . . . • • • • • . . . .  248 

p 
Panama canal zone, conditions in. 1 1 7  
Pearl flsbery of Ceylon . • . • . • • • •  3 1 6  
Pencil, novel lead . . . . . . . . • • . • . .  464 
Pencil sbarpener . . . . . . . . . . . . . .  376 
Photographers, carrier pigeons 

as . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Pbotographic sbutters, speed of . . 427 
Pbotographing animals under 

water . . . . . . . . . . . . . . . . . . . . .. . .  129 
Pbotograpby, color process . • • • . •  368 
Photometer, direct-reading . . • • . •  139 
Piano hammers, bead for . . . . . . . .  247 
Pictures, Belin's electrical trans-

mission of . .  . . . . . . . . . . . . . . .  440 
Pictures, moving, tbat sing and 

talk . . . . . . . . . . . . . . . . . . . . . . .  5 
Pigeons, carrier, as pbotograpbers 4 
Piston heads, scraping ' carbon 

from . . . . • . . . . . . . . . . . . . . . . .  53 
Plow, motor, gasoline . . . . . . • • .  . 480' 
Postage stamps, manufacture of 

French . . . . . . . . . . . . . . . . . . . . .  407 
Potato masher and spoon . . . . . .  . 464 
Pottery, concrete . . . . . . . . • • . . • .  483 
Pottery, bow to . make concrete . .  447 
Poultry picking machine . . . . . . . .  411 
Present conditions, Panama canal 

zone . . . . . . . . . • . . . . . . . •  � . . . .  1 1 7  
Projector, the. I n  surgery • • • • • .  200 
"Putting-on" tool, a . . . . • • • . • • • •  168 
Pytbons and tbeir prey • • • • • • • • •  277 

Q 
Queensboro and M a n  h a t  t a n  

bridges . . . . . . . . . . . . . . . . . . . . .  273 

R 
Railroadsj . miniature for trans-

portat on . . . . . • • . • . . . • • . . . .  9 
Railroad spike, a . . . . . . . • . . • . . .  283 
Rat trap, an Improved . . . . . . . . . .  283 
Receipt and expenditures, U. S. 

Government . . . . . . . . . . . . . . . .  237 
Refrigerating apparatus . . . . . . . .  11 
Reservoir, Croton Falls, the new . 333 
Rifle, reducing range of . . . . . . . .  29 
Road building in Cuba . . . . . . . • .  1 36 
Rack and pin ion problem . . . . . . . .  391 
Rockefeller Medical Institute . . . .  21 
Round work, bow to file . . . • . . • .  121 
Rotagons . . . . . . . . . . . . . . . . . • • .  300 
Rubber, apparatus tOl' treating . .  247 

Rubbing post for live stock . . • . •  248 
R ubies, artificial • • . . . . . . . . . . .  . 445 
Running macbine, indoor, inven-

tion oddity . . • • . . • • . • • • • • • . .  356 

s 
Santiago and Atlantic fleets com-

pared . . . . . . . . . . . . . . . . . . • . . •  145 
Scooter, bow to build . . . . . . . . . . .  28 
Screws, remedy for loose wood . .  300 
Scroll-saw guide . . . . . . . . . . . . .  . 428 
Seacoast fortifications, our sys-

tem . . . . . . . . . . . . . . . . . . . . . . .  1 49 
Selden patent, and automobiles . .  223 
Sbears, double-acting, invention 

oddity .
. . . . . . . . . . . . . . . . . . . . •  356 

Sbutter window device . . . . . . . . .  191 
Silent gun and smokeless powder . 150 
Sink cover, kitcben . . . . . . . .  · . . . . •  248 
Siphons, automatic starting de-

. vice for . '  . . . . . . . . . . . . . . . . . . .  464 
Skates, coasting . . . . . . . . . . . . . .  29 
Skimmers or hydroplanes, experi-

ments with . . . . . . . . • . . . . . . . .  444 
Sled, bicycle coasting . . . . . . . . . • .  175 
Sled runner, vehicle wheel . . . . . .  1 04 
Sled, two ways of improving a . . 88 
S leeve links invented by German 

Crown Prince . . . . . . . . . . . . . .  248 
Slelgbs, motor and auto . . . . . . . .  1 72 
Sluicing, regrading city oy hy-

draulic . '  . . • . . • • . . . . . . . . • . . . . . 265 
Smokeless powder, and silent gun.150 
" Snohomish," life-saving steamer . 1 87 
Soap bubbles, tricks witll . . . . . . . .  336 
Socket for tungstE'n lamps . . . . • .  175 
Speed-cbanging gear . . . . . . . . . . .  58 
Spider, poisonous, Latrodectus . .  395 
Spring winder, home-made . . . . • .  228 
Square boles, tool for boring . . . .  348 
Stars, morning and evening, for 

1909 . . . . . . . . . . . . . . . . . . . . . .  1 86 
Steamship, development of trans-

atlantic . . . . . . . . . . . . . . • • . . • .  453 
Steel works, Krupp . . . . . . . . . . . . . 24 
Stili ,  kettle . . . . . . . . . . . . . . . • . •  191 
Stopcock of glass tubing . . . • . . . .  121 
Strasburg clock, mode l '  of . . . . . • . 389 
Submarine mine, tbe . . . . • • • . . •  80 
Submarine wrecking vessel, and 

"Lutlne" . . . . . . . . . . . . . . . • . . .  329 
Submarine for U. S. Navy, new 

class . . . . . . . . . . . . . . . . . . . . . . . 332 
Surgery, the projector In . • . . . . .  200 
Swimming pools, ·rall and gutter 

for • . • . . . • • • . . . .  " . • • • • • • • • •  . 463 

T 
Tank, bursting of water and ef-

fect . . . . . . . . . . . . . . . . . . . • . • •  420 
Tank, water felling . • • • • • • • • • •  480 
Tantalum detector . . • . . . . . • . • .  375 
Taximeter frauds . . . . . . . . . . . . . .  97 
Telephone, private lines, bracing y,0les for . . . . . . . . . . . . . . . . . . .  428 
Te escope, the mercury . . . . . . . . .  240 
Tennis nets, case and post for . . .  1 1  
Thread cutting witbout a die . . . .  376 
Tbermometer, sensitive . . . . . . . . . 1 1 4  
Tires, legion and tbeir troubles . . 46 
Tobogganing at Caux, Switzer-

land . . . . . . . . . . . . . . • . . . . . . • .  246 
Tool, "putting-on." a . . . . . . . . . . . 168 
Tools for the worksbop . 320 375, 427 
Torpedo launching station : . . . . .  217 
Torpedo, new type of sub-sur-

face boat . . . . . . . . . . . . . . . • . .  280 
Torpedo, wirelessly controlled . . . . 206 
Triangles, right-angled, ' formula 

for integral sides . . . . . . . . .  , . .  295 
Tricks, moving picture • . . • • • • • • •  476 
Truck, commercial, as horse . . • .  42 
Tubing, stopcock of glass . . . . . . .  121 
Tunnel boring macblne . . . • . • . • • •  20 
Tunnel macblne, Sigafoos . • . . . . .  393 
Turbines of battlesblp, "North 

Dakota" . . . . . . . . . • . . • • . . . . .  292 
Turbines of the scout "Salem" . .  394 
Typesetting machine . . . . . . . . . . . . 482 

u 
Underground streams, detecting 

by acoustele . . . . . . . . . . . . . . . .  277 
United States Government outgo 

and income . • • • • • • • • • • • • • • .  237 
v 

Vacuum cleaner, home-made • • • • •  29 

W 
Water supply, filtration of city • .  276 
Wet-grain conveying system . . . . .  140 
Wbip, socket . . . . . . . . . . . . . . . . . . 1 1  
Window, improved construction . .  411 
Window ventilator, invention od- . 

dity . . . . . . . . . . . . . . . . . . . . . . . .  356 
Wireless telepbony. De Forest . .  . 457 
Wlrelessly-iiontrolled torpedo . . . .  206 
Work bencll. joint for . . . • . . . . . .  120 
Worksbop, furnishing the . . . .  1 20, 

175, 207, 267, 299 
Worksbop, tools for tbe. .. 

320, 375, 427 
Wrench, a fire-plug . . . . . . • . . • . .  121 
Wrench, Improved vehicle . • • . . . .  191 
Wright brothers, inventors of fly-ine machine . . . . . . . . . . . . . , 437 

MISCELLANY. 
Figures preceded by a star (* )  re­

fer to illustrated articles. 
A 

ACCident, Soo canal .  . . . . . . . . . . .  474 
Acoustele, detecting underground 

streams with . . . . . . . . . . . . . .  *277 
Acoustics, faulty properties of,  in 

halls . . . . . .  ; . . . . . . . . . . . . • . .  *462 
Aerial defense a1 tillery . . . . . . . .  * 25 7 
Aerial locomotion, practical . . • . .  135 
Aero Club junior exblbit . . . . . . . .  4 
AE'rolite, again that . . . . . . . . . . . .  1 1 5  
Aeronautic exposition at · Frank-

fort . . . . . . . . . . . . . . . . . . . . . . .  315 
Aeronautics, military and Con-

gress . . . . . . . . . . . . . . . . . . . . . . .  130 
Aeronautical notes . . . . . . . . . . . . .  96 
Aeronautic $1 0,000 prize . . . . . . .  139 
Aeronautic Society, Curtiss aer<>-

plane . • . . . . . . . . . . . . . . . . . . .  *460 
Aeroplane, a novel · French . . . . .  *421 
Aeroplane, a word to builders . . .  418 
Aeroplane, Aeronautic Society . . .  203 
Aeroplane, cash prizes for flights . 82 
Aeroplane, commercial possibili-

ties of . . . . . . . . . . . . . . . . . . . . .  271) 
Aeroplane, France and tbe . . . . . .  1 1 0  
Ae��yl���, 

• .  :�� . .  ��I� .��������205 
Aeroplane, the Britisb army . . . .  "96 
Aeroplanes, F.rench, recent . . . .  0481 
Aeroplanes and motors, Paris 

Salon • . . . . . . . . . . . . . .  , . . . . . •  "81 
Aeroplanes in warfare . . . . . . . . . .  83 
Aeroplanes, new American . . .  ' . . .  *421 
Aeroplanes, .Wrigbt and Voisin . .  1 35 
Air cannon, a life-line . . . . . . . . .  *276 
Air-cooled Franklin engine . • • • • .  406 
Air, ligbter tban . . . . . . . . . . . . . .  454 
Air resistance, Eitl'el's experi-

ments . . . . . . . . . . . . . . . . . . . . . .  423 
Alrsbip budgets of tbe Great 

Powers . . . . . . . . . . . . . . . . . . . .  443 
Alrsbip coast defense, no . . . . . . .  456 
Airship of tbe future . . . . . . . . . . .  202 
Alrsblps, -wIreless apparatus for . .  1 1 2  
Airsblp, Zeppelin, construction . .  0481 
Alcollne ; . . . . . . . . . . . . . . . . . . . . .  156 
Aluminium, how to solder . . . . . . .  121 
AtlantiC fleet whicb sailed around 

tbe world . . . . . . . . . . . . . . . . .  °156 
Amphibicycle, the . . . . . . . . . . . .  *332 
Ancestors, number of . . . • • • • • • • 479 
Ancestors, number of our . . • • . • .  443 
Anchor, a combination . • . • . • . . •  *157 
Animals ' and sun spots • • • • . • • .  348 
Antarctic expedition, Lieut. 

Shackleton's . . . . . . . . . . . . . . . .  258 
Artillery, aerial defense . . . . . . .  *257 
Atmosphere, vibrations of . . . . . .  354 
Augers, gage for . . . .  ; . . . . . . . . .  "428 
Aurora Australis, forms of . . . . .  "417 
Aurora Borealis and Morebouse's 

comet . . . . . . . . . . . . . . . . . . . . . . 135 
Aurora and magnetism . . • • . . . . .  135 
Austin, W. A.,  deatb of . . . . . • . • .  226 
Auto dri'fer storm protector . • • • •  *58 
Automatic block signals . . . . . . .  " 99 
Automobile and tbe highway . . . .  238 
Automobile, brick roads for . . . •  .-290 
Automobile buggy-type forms . . .  "220 
Automobile puggy type . . . . . . . . .  41 
Automobile curiosities . . . . . . . . .  *39 
Automobile , durability and alloy 

steels . • • • . . . . . . . . • . . . . . . . . .  41 
Automobile engineers, meE'ting of. 96 
Automobile . engines, testing gaso-

line for • . . • . . . . . . . . . . . . . • • •  294 
Automobile, hlgb-pressure fire . . .  130 
Automobile incandescent bead-

lights . . . . . . . . . . . . . . . . . . . . . .  173 
Automobile industry, growtb of . .  40 
Automobile kitcbens • . • . . . . . . . .  335 
Automobile lock, new . . . . . . . . . .  *464 
Automobile lubrication . . . . . . • •  "48 
Automobile motor, two-cycle . . . . . "50 
Automobile, new speed records In 

Florida . . . . . . . . . . . . . . . . . . • .  278 
Automobile portable house . . . . . .  "227 
Automobile show, ninth annual . . 94 
Automobile, standardizing the . . .  40 
Automobile; tbe 1 909 . . . . . . . . • •  40 
Automobile tires, carrying case . .  " 58 
Automobile trolley-repair truck . *446 
A utomobiles, new suspension for .  58 
Automobiles, notes and sugges-

tions . . . . . . . . . . . . . . . . . . . . . .  60 
Aviation in America, SCIENTIFIC 

AMERICAN trophy . , . . . . . . . . . 21 8 
Aviation $10,000 prize, America. : 370 

B 
Back-pressure reducer • • • • • • • • •  *3,,!'! 
Bacterial fertilizers . . . . . . . . . . . .. 3!'!1 
Ballons sondes, air exploration . .  * 1 6!l 
Balloon races, Indianapolis . . . . .  A58 
Balloon, stress in a vacuum . . . . .  202 
Balloonists, life preserver for . .  " 282 
BarragE', lsna, across the Nile . .  * 1 89 
Battery. getting bome witb weak 53 
Battlesbip cruise, lessons and re-

suIts ; . . . . . . • . . . . . . . . . . . . . .  146 
Battleship, U. S., "Mississippi" . *401 Battleships, large VB. small . . . •  479 
Battlesbips, after long cruise . . . .  386 
Battleships, our new 20,000-ton . "263 Bicycle coasting sled • • • • • • • • • •  *175 Bicycle, support tor • • • • • • • • • • •  *121 
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"Bishop ring," seen again . . . . . . . 103 
Blind, distance sense of the . . . . .  315 
Blind, supersensitive . • • . • • • • . .  479 
Blowpipe, home-made . . . . . . . . .  *208 

Engine aItner . . . . . . . . . . . . . . . . . *247 
Excavations at Delphi . . . . . . . . *1365 
Excavations at Jericho, Pales- ' 

tine .. . . . . . . . . . . . . . . . . . . . . .  *426 
Expansion bolt, novel . . . . . . . . .  392 
Experiment, and its explanatlon . 228 
Exposition, Alaska-Yukon . . . . . .  *289'  

L 
Lake-dwellers, habitations . . . . . .  386 

'Lamp; progress' of metallic fila-
ment . . . . . . . . . . . . . . . . . . . . . . .  422 

Lamp shades, making metal . • . .  *120 
Lamps, socket for tungsten . . . . . ·175 

Photography, new GerIl!an . . . . . .  371 Steel, the new . . . • • • . . . . . .

.

. . . .  182 PhOtometer;' dlreet-readmg-. . . . .  * 139 : Steel works; KTlIPP . •  ; • . . . . . . . .  *24 Pjano hamme�s, head for . . . . . .  :247 . Steering of ships . . • • . . . . . . . . .  335 PIcture, movmg, tricks . . • . . . .  476 1 Stereoscopic illusion . . . . . . . . . . . 279 Pictures, Belin's electrical trans- , Still, kettle ' . . . . . • • . . . . . . . . . . .  * 1 91 
Pictures moving, that sing and 

*
' oxide · procesS . . . . . . . . . . . . . . .  350 

Blue-print washer . r . • • • • • • • • •  * 376 
Boller explosions in U. S . • • . . . .  391 
Boller, explosive energy of . . . . .  * 185 
B oiler, hydraulic test for . . . . . . .  86' 
Boller, method of patching . . . . .  * 376 

Eyes of animals . . . . . . . . . . . . •  *293 
Eye of science, making the • • • •  *425 

Langley . medal awarded to 
Wrights . . . . . . . . . .  � . . . . . • . .  173 

Lather rubber, invention oddity . *356 
Leather, durability of . . • . . . . . . .  292 
L'Enfants, long-delayed tribute 

. lI)ission. of . . . . . . . . . . . . .  ' .' * 440 'I Sterilizing milk, hydrogen-per-

. talk . . . . . . . . . . . . . . . . . . . . . . . . .  5 Stone, cleaning . . . . . . . . . . . . . . . .  2 3  PIers, longer f o r  llcean · steam- Stoppers, method o f  removing . . . .  8 ships . . . . . . . . . . . . . . . . . . . . . . .  454 Stopcock of glass tubing . . . . . . .  *121 Boiler-tube cleaner . . . . . . . . . . . .  *355 
Boilers, patch for kitchen . . . . . .  * 1 20 . Pigeons, carrier as photographers. *4 Strasburg clock, model of . . . . . .  *389 Piston heads, s<:raping carbon 

* 
Subway cars, end vs. center Bones, condition of small fossil . . 246' 

Boring ' machine, tunneL . . . . . . . .  *20 
Bottle cooler, invention and od-

dity . . . . . . . . . . . . . . . . . . . . . .  *356 
Bottle, mending a ' cracked . . . . . .  * 88 
Brake-shoes, relining . . . . . . . . . .  53 
Brass, cutter head for boring . . .  * 463 

F 

Fallade of B. & P. R. R. terminal, 
Boston . . . . . . . . . . . • . . . . . . . .  *312 

Factory, handy man ' in . . . . . . . .  *267 
Feeding the American army . . . .  *385 
Fertilizers, artificial . nitrogenous.391 

to . . . . . . . . . . . . . . . . . . . . . . . . .  366 
Lever! . equalizing suspension . . . . . *58 
Life nlstorles, curious . . . . . . . . .  *87 
Life-line air cannon . . . . . . . . . . .  ·276 
Life-saving cage apparatus . . . . .  ·136 
Life-saving steamer "Snoho-

mish" . . . . . . . . . . . . . . . . . . . . . .  *187 

from . . . . . . . . . . .  ' . ' . . . . . .  , . . .  53 doors . . . . . . . . . . . . . . . . . . . . . .  263 Plants steam and 'producer-gas Subway, double side door trains . 166 marine . . . . . . . . . . . . . . . . . . . . .  402 Subway the situation . . . . . • . . . .  218 Plow, motor, gasoline . . . . . . . . .  *480 Submarine mine, the . . . . . . . . . .  *80 Prang, .Louls, death . . . • . • • • • • • •  478 SUbJllarine wrecking vessel, and Poe as a scientific writer . . . . • . .  99 "Lutine" . . . . . . . . . . . . . . . . . .  *329 
Bread toaster, invention oddity . *356 
Breads, some of other lands . . . .  * 1 03 

Fertilizers, bacterial . . . . . . . . . . . 351 
Fibrous plastic masses . . . . . . . . . 246 

Postage stamps, manufacture of Submarines for U .  S.  Navy, new . French • . . . . . . . . . . . . . . . . • • •  ; *407 class . . . . . • . . . . .  , . . . . . . . . .  *332 Lightning, photographs of . . . . . . .  115 
Bridge, Queensboro, safe . . . . . . . .  474 
Bridge, Knlppels at Copenhagen. *404 
Bridge stories distorted . . . . • • . .  346 
Brush, self-cleaning . . . . . . . • . . •  * 4 1 1  
Bubbles in iron castings . . . . . . .  . 423 
Bursting of water tank and ef-

fect . . . . . . . . . . . . . . . • . . . • • . .  *420 
Butter, benzoates in . • • • • . . . • • •  335 

c 
Caissons, concrete steel . . . . . . . .  *86 
Calculating rule and pencil 

holder . . . . . . . . . . . . . . . . . . . .  *248 
Camera for moving pictures . . . . . *22 
Camphor, artificial . . . . . . . . . . . .  '. 280 
Can-filling machine . . . . . . . . . . .  *411 

. Canal, engineers ·report for lock . . 166 
Canal, lock-and-lake approved . . .  130 
Canals, movable lock for in-

File round work, how to . . . . . . .  * 1 2 1  
Filter press, Wernecke's . . . .  ; . .  4 
1 . ltr _ion plant . . . . . . . . . . . . . . .  23 
Filtration of city water supply . . * 276 
Filtering beds; · how constructed . 1 1 5  
Finger developing device . . . . .  · . .  * 1 04 
Fire-alarm . system for New York . 438 
Fire engine, why not electric ?  . 290 
Fire-making machine, primitive . *375 
First aid to injured by electric� 

ity . . . . . . . . . . . . . . . . . . . . . . .  * 225 
Fishes and typhoid fever . . . . . . .  188 
Flasks, chemical, from electric 

light globes . . .  : . . . . . . . . . . . .  299 
Flourine in enamels . . . . . . . . . . .  298 
Flush tanks, valve for . . . . . . . .  *247 
Flying gurnards, the . . . . . . . . . * 39.; 
Flying machine. SCIENTIFIC AMERICAN trophy . . . . . . . . . .  *242 
Flying machine, SCIENTIFIC AMERICAN trophy for 1 909 . . .  : 238 
Flying machines, Wright and Far-

man . . . . . . . . . . . . • . . . . . . . . . .  1 8  

Lights fioating, o f  inlllRd waters.*261 
Lock-and-lake canal approved . . .  130 
Lock canal; futile criticism of . . .  386 
Locomotive, most powerful built. *369 
Locust tree, in vestiga tion of . . . .  223 
London Hippodrome, wave scene . ·1 
Los An�eles 200-mile conduit . . .  *460 
Lunar superstition and potatoes . 335 
Lunar superstitions . . . .  · . . . . . . • .  407 

H 

Magnet, industrial use of lifting. *109 
Magnetic observation, a reduction 

of . . . . . . . . . . . . . . . . . . . . . . . . . 203 
Magnetic survey, Carnegie Insti-

tution . . . . . . . . . . . . . . . . . . . . .  *153 
Magnetism and the aurora . . . . . .  135 
Magneto, high tension Ignition 

'by . . . . . . . . . . . . . . . . . . . . . . . . .  *44 
Mall cars, delivery apparatus 

for . . . . . . . . . . . . . . . . . . . . . . .  ·355 

Postage stamps, valuable • • .  � • • 206 ,Sulphate ' of copper as fungi-Potato masher and spoon . . . . . .  464 cide . . . . . . . . . . . . . . . . . . . . . . .  391 
Potatoes and lunar superstition . .  335 Sun spots and animals . . . . . . . . .  348 Pottery, concrete . . . . . • . . • . . .  *483 Surgery, the projector .In . . . . . .  *200 
Pottery, how to make concrete . .  *447 Swimming pools, rail and gutter 
Poultry picking machine . . . . . . .  *411 for . . . . . . . . . . . . . . . . . . . . . . .  * 463 
Preservlrig wood with fiuorldes . .  351 . 
Present conditions, Panama Canal 

zone . . . . . . . . • . . . . . . . . . . . . . .  *117 
Prize competition, Austrian . . . . . 443 
Projector, the, in surgery . . . . . .  *200 
"Putting-on" tool .. a . . . . . .  ; . . . .  *168 
Pythons and their prey . . . . . . . .  *.277 

Q 
Queensboro and M a n h  a t t a n  

bridges' . . . . . . . . . . . . . . . . . . . .  ·273 

R 

T 

Tachypod, the • . . .  · . • • • . • • • • • • .  422 
Tanbark oak of California . . . . • .  336 
Tank, bursting of water and ef-

fect . . . . . . . . . . . . . . . . . . . . .  ; .  *420 
Tank, water, felling . . . . . . . . . .  *480 
Tantalum detector . . . . . . . . . . . . ·375 
Taximeter frauds . . . . . . . . . . . . .  *97 
Taylor-White steel patents, in- ' 

valid . . . . . . . . . . . . . . . . . . . . . .  243 
Tea, constltr.,nts . . . . . . . . . . . .  .478 
Telegraph code, the Japanese . . . .  298 
Telephone, private lines bracini . 

poles for . . . . . . . • . . . . . . . . . .  428 clined . . . . . . . . . . . . . . . . . . . . .  *184 
Canal, superiority of lock to sea-

level . . . . . . . . . . . . . . . . . . . . . .  *241 
Car, cost of running a . . . . . . . . .  41 
Car,  how to save in maintaining.  62 

Fly trap, invention oddity . . . . . .  *356 
Fog and smoke, diSSipation of . .  318 
Forging a masthead or boom 

ring . . . . . . . . . . . . . . . . . . . . . .  *228 
Maislne, com . product . . . . . . . . . .  462 
Mammoth Cave, Kaempel" s dis-

coveries . . . . . . . . . . . . . . . . . . .  *388 
Manganese, alloys of . . . . . . . . . . . 338 

' Rac� and pinion problem . . • • • • •  *391 
Radiator and gas pressure • • • • • .  78 
Rainmaking by dynamite . . • • • • .  238 
Rainmaking by explosion . . . . . . . .  295 

Telescope, the mercury . . . . . .  ; . · 240 
Tennis nets, case and post for . .  * 1 1  
Thermometer, sensitive . . . . . . .  · 1 1 4  
Thread cutting without a die . .  *376 
Tinfoil, substitute for, in Leyden Cars, center vs. side door . . . . . . . .  274 

Cars of 1909, big and little . . . . .  *56 
Carbureter, leaky fioat valve . . . . *66 
Carnegie Institution magnetic sur-
Ca��h,gs: '�traigIiie;"htg' b�Ckie(i:.:��f 
Celluloid, transferring .p�oofs to . 265 
Center vs. side door cars . . . . . . .  274 
Chamberlain, Thomas Chrowde r .  * 10 
Charles River, improvement o f .  * 1 1 3  
Chart. handy testing . . . . . . . . . . .  *54 
Chicago, Milwaukee & St. Paul 

Railway . . . . . . . . . . . . . . . . . .  · 1 5 1  
CI'§1atfsro����� . . �� . .  ��� . .  ��I��� * 93 
Clutch. a successful friction . . . .  198 
Clutch-leather, r,utting on . . . . . .  *376 
Coaches, venti atlon of passen-

ger . . . . . . . . . . . . . . . . . . . . . . . .  1 98 
Coal, storage under water . . . . . . .  418 
Coast defense, no airship . . . . . . .  456 
Colfee urn, Improved . . . . . . . . .  *355 
Coil, simple medical . . . . . . . . . . *447 
Coil spring, how t o  wind a . . . . .  ·120 
Coinage, gold and silver, 1 908 . . .  315 
Coins, aluminium . . . . . . . . . . . . . .  294 
Collier "Prometheus" launched . . .  226 
Columbia River, improvement of . 1 34 
Comet, Daniel, another . . . . . . . . .  480 
Comet, Morehouse's . . . . . -. .  ·26, 135 
Compound engine, complement of 

turbine . . • . . . . . • . . . . . . . . . . . .  386 
'Comp'resslon members, to test 

full-sized . . . . . . . . . . . . . . . . . ..  258 
Concrete mixing machine . . . . . . .  *247 
Congress of applied chemistry . . .  10 
Conveying system, wet-grain . . . .  *140 
Coo][er, ' cheaply-constructed fire-

' less . . . . . . . . . . . . . . . . . . . . . . .  *207 
Cooker, el!!!!trl!!!ll fi�!l1e.s� . • • . • . .  ·207 
Copper,. , hardenfug . . . . . . . . . . . . •  300. 
Coppering fiowers without wax . .  376 
Core, fusible ' process . : " : :  . . . . .  * f84 
Cork-lined fabric . . . . . . . . . . . . .  *368 
Cotton; silk-faced . . . . . . . . . . . . .  102 ' 
Criminals, identifying of . . . . . . . .  200 
Cruiser - without funnels . .  : . . . . .  198 
CUba's debt to our engineers . . . . 130 
Cultivators, Egyptian steam . . . .  * 1 3 3  
Cutter-head for boring brass . . . .  *463 
Cutting edge, action of . . . . . . . . .  351 
"Cygnet II," aeroplane test of . .  *205 

D 
Dam, misrepresentations of 

Gatun . . . . . . . . . . . . . . . . . . . . . .  94 
Darwin, Osborn's reminisl'ences . .  173 
Delivery apparatus for mall 

cars . . .  : . . . . . . . . . . . . . . . . . . .  *355 
Delphi, exClivations ' at ; ; ; ; ; . . . .  * 361> 
Density apparatus improv ed . • . .  · 464 
Department store, American in 

London . . . . . . . . . . . . . . . . . . . .  332 
Desert plant, studying the . : . . .  *456 
Die, thread-cutting with a . . . . .  * 376 
Dirigible balloon progress . . . . . . . 443 
DIrigibles, defense against . . . . . . .  402 
Disinfectants, chemicaL . . . • . . . .  482 
Disintegrator, Astor's vlbratory.· 392 
Drawer, spring . . . . . . . . . . . . . . .  · 1 1  
Drawing outfit, carrying . . . . . . *483 
Drawer stop, a simple . . . . . . . . .  * 283 
"Dreadnought," competition . . . . .  310 
"Dreadnought" craze, . the so-

called . . . . . . . . . . . . . . . . . . .  : . .  258 
"Dreadnoughts," truth about 

the ' . . . . . . . . . . . . . . ..  : . . . . . . . . .  371 
"Dreadnoughts," truth about the 

German . . . . . . . . . . . . . . . . . . . .  330 
Drill gun, navy's dummy . . . • . .  *244 
Drill, simple clearance . . . . .. . . .  * 1 75 
Drill , through brick and soft 

stQne . . . . . . . . . . . . . . . . . .  ; . .  * 1 75 
Drive ' ('Manly ) ,  for ' heaVy gun 

mounts . . . . . . . . . . . . . . . . . . . . .  23 
Drunken men see double, why ? . *350 
Drydock at Pearl Harbor • . . . . • .  116 
Dwellings in the United States . .  394 

. Dynamiting, Niagara ice jam • • •  ·349 

E 
Earthquake disaster . . . . . . . . . . ..  i8 
Earthquake in Italy . . . . . . . . .. . . .  202 
Earthquake, Italian . . . . . . . . . . .  *77 
Earth's shape, Is it changing ? . *441 
Eclipses, lunar and solar, 1909 . *37.0 
Edison, Thomas A . . . . . . • . . . . .  * 161'1 
Edwards, Dr. William R., death 

of . . .  _ . . . . . . . . . . . . . . . . . . . . . ' . . 298 
Eggs, device for testing . . . . . . . .  *104 
Eggs, t o  keep . . . . . . . . . . . . .. . . . . 174 
Electric aerial mono-rail, Wet-

terhorn . . . . . . . . . . . . . . . . . . . .  *341'1 
Electric pOtentiality of fruits, 

. vegetables . . . . . . . . . . . . . . .  , . . .  146 
Electricity, first aid to injured . 

by . . . . . . • . . . • . . . . . . . . . . . . .  *225 
Electrometallurgy, . processes and 

cfmdltion . . . . . . . . . . . . . . . . . .  . 420 
Elements, transformation of, 

Ramsay on ' . . . . . . . . . . . . . . . . . 406 
Embroidery, ancient ' plece of . . . .  339 
:"lDamels, fiourine in • . . • • • . . . . .  298 

Formulre for integral sides of 
right-angled triangles . . . . • •  *295 

Fortifications, our seacoast . . . .  *149 
Fourth .dimension, award of prize.454 
Fourth dimension contest, close 

of . . . . . . . . . . . . . . . . . . . . . . . . .  238 
Fourth dimension, explanation · of.1 7 3  
Fourth dimension prize . . . . . . . 2 6 ,  9 6  
Fourth dimension prize, explana-

tion of . . . . . . . . . . . . . . . . . . .  ' . .  226 
Fruit and vegetable, electric 

potentiality . . . . . . . . . . ; . . . . . . .  146 
Frying device, a noveL . . . . . . . . *283 
Fulton u.irship fiight contest . . . .  290 
Fungicide, sulphate of copper as 

a . . . . . . . . . . . . . . . . . . . . . . . . .  391 
Funnels, a cruiser without . . . . . .  198 
Furnace, home-made brass . . . . . .  *208 
Fusible core process • • • • • • • • .  � . * 184 

G 

Marble deposits in California . • . .  391 
Marking patented articles . . . . . . •  332 
Mars, more about signaling to . .  371 
Mars, opposition of in 1909 . . . .  *134 
Mars, oxygen and water vapor . . 406 
Milrs. signaling to. • • • .

• . . .• . . . . . .  479 
Mars, signaling to . . . . . . . . . .  346-423 
Mars, signaling with mirrors . • . .  407 
Martian messages, Todd's plan . .  423 
"Mauretanla," speed of . . . • . . • . .  423 
M'Call's Ferry power-plant . . . . •  *197 
Meat Industry of America . . · 84, *99 
Mechanics, problem in . . . . . . . . .  *279 
Medical institute, Rockefeller . . . .  ·21 
Merchant marine, our decadent . .  7 8  
Messina, American steel construc-

tion at . . . . . . . . . . . . . . . . . . . .  218 
Metals, protecting coating of . . . .  1 3 3  
MI��v��d 

.
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s
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Milk-bottle holder . • . . • . . . . . . .  *104 
Milk can, pneumatic . . . . • . . . • •  *248 

G d I f b at 315 370 Milk" formaldehyde in . . . . . . . . • .  3 1 2  ar en, pr zes or e . . . . . , Milk sterilizing, Budde process . .  350 Ga:;�rl:�� . ����l
.e����� . ��� . ���s;201 Milk testing without apparatus . * 320 

Gasoline strainer, a novel . . . . . .  66 Mine, the submarine . • . . . . . . . .  ·80 
Genealogical tree, man's . . . . . . . .  391 Mirages, ·palace of . . . . . . . . . . . . .  *371 
(Jlass industry, giant . . . . . . . . . .  *309 Mirror· system, house-t<rhouse . . .  ·318 
GIld r peri t Ith *298 Models, ' some interesting . . . . . . . · 320 e ,  ex men s w a . . . .  , Moisture, .test to detect traces of.280 Glider, how to build . Chanute- Monoplanes, successful French . .  *352 type . . . . . . . . . . . . . . . . . . . . . .  *319 Mono-rail, electric aerial, Wetter-Goblets of' ice . . -. . . . . . . . . . . . .  · ·

2
3!4

4 horn . . . . . . . . . . . . . . . . . . . . . .  *345 Gold-brick town . . . . . . . . . . . . . . . . Mosquito, economic loss through . 310 Gold deposits, ' origin of . . . . . . . . .  7 M t 1 h t *300 Grain bins, distributer for . . . . .  * 463 0 or, nove ea . . . . . . . . . . .  . 

Grater vegetable . .464 Motor, novel electric . . . . . . . . . .  *191 . . . . .  . . .  . . . .  . Motor-boat race to Bermuda • . . .  359 Grenade, rifie propelled . . . • . . . .  *20 Motor-boat races at Monaco . . . . .  295 Grinders, holder ·. for . . . . . . . . . . ·375 Motor-boats, racing at Monaco . . • 352 Grindstone; cement • . . . . . . . . . . .  29 Motor boat show, N. Y . . . . . . • • .  130 Gun, n avy s dummy drill • • • • • . *244 Motor buggy and horse-drawn . . .  *52 
Motor-sleighs, defects in . . . . . . .  · 263 

H 
Hall, J". D., death of . . . . . . . . . . . .  351 
Hammock or fishing net mend- · . 

ing . . . . . . . . . . . . . . . . . . . . . .. . . * 1 2 1  
Hand bag, invention oddity . . . .  * 356 
Handle, method of constructing . *376 
Handy testing chart . . . . . . . . . . .  *54 
Hanger, Improved garment . . . . .  *191 
Heavens In Januilry . . . . . . . . . . . .  * 7  
Heavens i n  February . . . . . . . . . .  * 1 02 
Heavens in March . .  ; . . . . . . . . . .  * 1 74 
Heavens in Aprll . . . . . . . . . . . . . .  *266 
Heavens in May . . . . . . . . . . . . . . .  * 338 
Heavens in June . . . . . . . . . . . . . .  ·410 
Helicopter, an early . . . . . . . . . . .  . 407 
Helium in rocks . . . . . . . . . . . . . . .  283 
High-pressure fire automobile . . . .  130 
Hinge, an Improved . . . . . . . . . . . .  *11 
Hipp.odrome, London, wave sc<,ne. * 1  
Honey, analysis of . . . . . . . . . . . . .  2 2 1  
Hong Kong, enlarging. . . . . . . . . .  94 
Horse-drawn into motor buggy . .  *52 
Hose. coupling improved . . . . . . . .  ·283 
House-fiy, energy o f  . .  : . . . . . . . .  *116 
Household'ers, suggestion for . . . .  1 35 
Hudson, discoveries of . . . . . . . . .  351 
Hudson-Fulton celebration . . . . .  310 
Hydroplane, limitations of . . . . . .  218 
Hydroplanes or skimmers, ex· 

perlments with . ;  .. . . . . . . . . .  *444 

I 
Ice, gobiets of � . . . . . � . . . . . . . . .  *374 
Ice in Arctic waters . . . • . . . . . .  *244 
Ice yacht, inexpensive . . . . . . . . . .  *27 
Ignition, common troubles . . . . . .  351 
Ignition, hig� - tension by mag-

* neto . . . . .  , , , . . . . .. • . . . .  . . .. . . 44 
Ipdlgo, electrolytic reductlon 'of . .  206 
Induction coil, �p.ormous: . . . . • .  *260 
Ingot casting. experiments ·in . . •  *313 
Ingots, fiuid compression of 

steel . . . . . . . . . . . . , . . . . . . . . . . .  *405 
Inks, permanence of iron gall . . . .  244 
Inventions, international exhibi-

tion of . . . . . . . . . . . . . . . . . . .. . .  278 
Inventor, . electric railway appli-

ances, to the . . . . . . . . . . . . . . .  312 
. Inventors, 'an opportunity for . . . .  266 
Inventors, suggestion for . • . . . . .  156 
Iron, etl'ect of silicon on . . . . . . .  . 41 0 
Ian a  barrage across theNlle . . . .  * 189 
Itinef!lry of the 42,OOO-mil� " crulSe . . . . . . . . . . . . . . . . . . . . .  107 

J 
J"ar top, unscrewing a tight . . . .  *208 
Jerzmanowski E .  von, death .of . .  170 
J"olnt for ' handy man's work 

bench . . . . . . . . . . . .. . . . . . . .. . .  * 300 
J"oint ·for · work · bench'" . ,  . .. . ; . .  *120 
Joint, universal, broken . . . . . . . . .  66 
J"ournill boxes, waste-supportinf attachment for . . . . . . . .
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Kavanaugh, Lu�e, death of . . . . . . 1 1 7  
Keep the peace . . . .. . . . . . . . . . . .  . 402 
Kettle still . . . . . . . . . . . . . . . . . .  *191 
Knife sharpener, inv�ntlol1 od-
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Moving pictures, camera for . . . . .  *22 
Moving pictures in colors . . . . . . .  5 
Moving pictures in natural colors.374 
Moving pictures, in the light . .  *132 
Moving pictures that sing and 
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Nail, driving of a . . • . . • • . • • •  *428 
Names proper, from parts of 

speech . . . . . . . . . . . . . . . . . . . . •  350 
Naval bureaus, consolidation of • .  166 
Naval programme for 1909 . •
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Naval programme for 1911 . . . . . .  418 
Navies, comparative strength . • •  *148 
Niilgara Falls, subsidence of . . .  *181 
Niagara, great Ice jam at . . . . . .  *339 
Niagara ice jam, dynamltinf the . . . . . . . . . . . . . . . . . . . . . . .  349 
Nitrate induljtry, Norwegian . . . .  394 
Noise of elevated roads, reduc-

ing . . . . . . . . • . . . . . . . . . . . . . . .  330 
Noiseless gun, menace of . . . . . . . .  218 
North ' Dakota, the 20,000-ton . .  *226 
Numbers, curiosities of . . . . . . • . .  202 
Numbers, general formula for 
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Numbers, more curious facts . . . .  135 
Nut;- non-replacing of lost . • . . . . . 5 3  
Numbers, properties of • • • •  243, 2 7 9  
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Oar lock, Improved . . . . . . . . . . .  *248 
Oil wells; ' fiowing . by compressed 

all' ; , . ;  . . . . . . . . . . . . . . . . . . .  ·104 
"Olympic," White Star Liner . .  *453 
Optical phenomenon, a peculiar . .  202 
Ozonizing city's water supply . . •  442 
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Panama Canal zone, conditions 
in . . . . . . . . . . . . • . . . . . . . . . • .  *117 

Panama, correction froin . . . . . . . .  295 
papers, preserve your . . . . . . . . . .  10 
Patent fraud case, Beany · . . . . . •  86 
Patent, important English de-

cision . .. . .  ; . . . . . . . . . . . . . . . . .  134 
Patent law, British ' opposed . . . .  442 
Patent laws, reciprocity in . . . . . . 248 
Patented - articles, marking . . . . .  332 
Peace, to keep the . . . . . . . . . . . . .  ' . 402 
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Pearl fishery of Ceylon . • • . . . . .  *316 
Pencil, novel lead • . • • . • • . . • • • .  *464 
Pencil sharpener . . • • • • . . . . . • • •  *376 
Petroleum, J"apanese . . . . . . . . . .  337 
Phonograph appliance for record . 354 
Phonograph; new . . . . .  ; . . . . • . .  318 . Photographers, carrier pigeons 
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Photographic shutters, speed of. *427 
Photographing -animals under 

water . . . . . . . . . . . . . . . . . . . . . .  *129 
Photography color process . . . . . .  *368 
Photography, Lippmann's color . .  315 

Rail  ingots, pipes in . . • • • • • • • . .  47U 
Railroad spike . . . . . . . . . . . . . . .  ·283 
Railroads, miniature . . . • . . . . . .  *9 
Rails, fewer broken . . . . . . . . . . .  . 438 
Railway system, our stupendous . 366 
Rat trap, an Improved . . . . . . . .  *283 
Rattle m brakes, mud guards, . etc . . . . . . . . . . . . . . . . . . . . . . .. . .  66 
Receipts and expenditures, U. S. 

Government . . . . . . . . . . . . . . .  ·237 
Refrigerating apparatus . . . . . . . .  ·11 
Renaissance of Spanish navy . . . .  274 
"Republic," did it carry search-

lights ? . . . . . . . . . . . . . . . . . . . . .  202 
"Republic" disaster; lessons of . .  ;110 
"Republic," disaster the . • . . . . .  170 
"Republic," the steamship . . • . . .  263 
Reservoir, Croton Falls, the 

new . . .  · . . . . . . . . . . . . . . . . . .. . *333 
Resources, waste of our . . . • . . . .  438 
Retrospect of the year 1 908 . . . . .  2 
Rifie, reducing range of . . . . .. . . .  *29 
Rifie, reducing range of Spring-

field . . . . . . . . . . . . . . . . . . . . . . . .  ;1.75 
Road building in CUba . . . .. . . . . .  * 1 3 6  
Roads, good a n d  price of food . . 2 3  
"Robert Fulton," Hudson River 

steamer . . . . . . . . . . . . . . . . . . . .  274 
Rockefeller Medical Institute . . . .  *21 
Roosevelt's technical judgment . •  198 
Rotagons . . . . . . . .  � . ' . . . . . . . . . . .  *300 
Round work, how' to tile . . . . . . .  · 1 2 1  
Rubber, apparatus for treating . · 247 
Rubber-heel inventors . . . . . . . . . 263 
Rubbing post for live stock . . . .  *248 
Rubles, artificial . . . . . . . . . . . .  L*445 
Rudder indicator, novel . . . . . . . . . 351 
Running machine, indoor, inven-

tion oddity . . . . . .. . . . . . . . . . . ·356 

s 
Saccharine, use in food . . . . • . . .  372 
Santiago and Atlantic fieets com-

pared . . . . . . . . . . . . . . . . . . . . .  * 145. saftrl�!fic
.�t��� . . .  ��� . . .  �������I� 480 SCIENTIFIC AMERICAN and a re-

jars . . . . . . . . . . . . . . . . . . .  : . • . . 427 
Tires, legion and their troubles . . • 46 
Tobagganing at Caux, Switzer-

land . • . . . . .  : . . . . • . . • . . . . • . . • 246 
Tool, "putting-{)n," a . . . .  � . . . . .  ·168 
Tools for the workshop, 

*320, · 375, *427 
Torpedo launching . . . . . . . . . . .  *217 
Torpedo, new type of subsurface 

boat • . . . . . . . . . . . . . . . . . . . . .  *280 
Torpedo, wlrelessly controlled . .  *206 
Tower·, MetropoUtan . . . . • .  *473, 478 
Track-walker's standpoint . . . . . . . .  222 
Traction, direct current vs. sin-

gle-phase -. . . . . . . . . . . . . . . . .. . 346 
Trade-mark registration, -restric-

tion in . . . . . . . . . . . . . . . . . . . . .  355 
Traffic of a great city . . . . . . . . .  . 78 
Trains, station announcers on . . .  402 
Transatlantic record, "Maure-

tania" . . . . • • . • . . . • . . . . . . . . .  406 
Transformation of elements, 

Ramsey on . . . . . . . . . . . . . . . .. . . 406 
Trianl{les, right-angled formulre 

for mtegral sides . . . . . . . . . . .  *295 
Tribute, a long-delayed . . . . . . .  ·. 366 
Truck commercial, vs. horse . . • .  *42 
Trust system and scientific re-

search . . . . . . . . . • . . . • . . . . . . .  110 
Tuberculosis exhibit . . . . . . . . . . .  23 
Tubing, stopcock of glass . . . . . .  *121 
Tunnel bor'ing machine . . . . . . . .  *20 . 
Tunnel machme, Sigafoos . . . . . . ·393 
Turbine, complement of com-

pound engine . . . . . . . . . . . . . .  386 
Turbines, American and B ritish . .  182 
Turbines, "North Dakota's" . . . . .  391 
Turbines of battleship, "North 

Dakota" . . . . . . . . . . ' . . . . . . . . . .  292 
Turbines of the scout "Salem" . .  * 394 
Typesetting machine . . . . . . . . .  *482 
Typhoid fever and fishes . . . . . . . .  188 
"Tftj,�Oi�:�:,
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active properties of . . . • • • • • • •  335 
Screws, remedy for loose wood . * 300 
Scroll-saw guide . . . . . . . . . . . . . . . *428 V '  Sea power-America or .Ger-

many-second . . . . . . . . . . . . . . .  182 
Sea salt, why Is the . . . . . . . . . . .  336 
Seacoast fortifications, our sys-

tem . . . . . . . . . . . . . . . . . .  :' . . . . .  *149 
Selden patent, and automobiles . *223 
Selenium 'cell, construction of . . .  208 
Sewage sludge, burning . . • . . . . .  334 
Shackleton's, Lieut., antarctic ex-

pedition . . .  -. . . . . . . . . . . . . . . . .  21'18 
Shears, double-acting, invention 

oddity . • . . . . . . . . . . . . . . . . • .  *31'16 
Shutter, window device . . . . . . . .  *191 
Side door; double on subway 

trains . . . . . . . . . . . . . . . . . . . . . .  166 
Silent gun and smokeless pow-

der • • . . . . . . . • • . . • . . . • . . • . .  *11'10 
Silicates, alkallhe . . . • . • . • • . • . .  411 
Silicon in Iron; elfect of . • . • • • • •  410 
Siphons. automatic starting de-

Vice for . . . . . . . . . . . . • • • • • • •  *464 
Singeing the nap of thread • • • •  ; 290 
Singing arc, thermal elfects • • • • •  334 
Sink cover, kitchen • • . . . • • • • • •  *348 
Skates, coasting . . . . . . . . . . . • • .  *29 
Skimmers or hydroplanes, experi-

ments with . . . • . . . • • • • • • • . •  *444 
Sled, bicycle coaBting • . • • • • • • •  * 1 75 
Sled runner, vehicle wheel . . • • •  *104 
Sled, . two ways of improving a . .  *88 
Sleeve links ' Invented by Gerlllan 

Crown Prince . . . . . . . • • . • . . .  *248 
Sleighs, motor· and auto . . . . . . .  * 1 72 
Slipping of wheels on curves . . . .  407 
SlUicing, regrading city by hy-

draulic . . . .  ; . . . • • • . . . • • • . . .  *265 
Smokeless powder and Silent 

gun • . • • • • . . . . • . • • . . • . . • • •  ·150 
Snail; legal status in Franee • . . •  482 
"Snohomish," life-saving steamer*187 
Soap bubbles, tricks with . . . . . .  *336 
li!qap of antiquity . . . . . . . . . . . . . 482 
Socket for tnngSten lamps . . . . . .  *175 
Sodium nitrite . . . . . . . . . . . . . . .  335 

·Solar system, motion . . . . . . . . . . . .  471 
Square holes, tool for boring . . •  *348 
Spanish navy, renaissance of • • . .  274 
Speed-changing gear . .  : . . . . . . . .  *58 
Spider, poisonous, Latrodectus . .  *395 
Spring winder, home-made . . . . .  *228 
Stamp-vending machine and pos-

tal department . . . . . . . . . . . . . .  134 

Vacuum cleaner, home-made • • .• • •  *29 
Vibration, steamship . . . • . . • • . .  290 
Volcanic eruptions. pseudo • • • • • •  146 

w 
Warships, British and German . •  83 
Waste of' our natural resources .  '. 438 
Watchmaking, crisis in Swiss . . . .  423 
Waterproof fabrics . . . . . . . . . . . . . 132 
Waterproof paper . . . . . . . . . . . . .  242 
Water supply, filtration of city . *276 
Water supply, ozonizing city's . .  4.42 
waterway, proposed in Canada . 418 ' 
Wealth of people of United 

States . . . . . . . . . . . . . . . . . . .. .  394 
Wells and Darwin, evolution . . . .  351 
Wet-grain conveying system . . . .  *140 
Whip socket . . . . . . . . . . . . . . . . . .  *11 
Wines and whiskies, aging . . . . . .  478 
Window, Improved construction . *411 
Window ventilator, invention 

oddity . . . . . . . . . . . . . . . . .. . . . .  *356 
Wine making in Shantung . . . . . . .  294 . Wireless, amateur operator . . . . .  222 
Wireless apparatus for airships . .  112 . 
Wirelessly-controlled torpedo . . .  *206 
Wireless signals, sunlight on . . .  . 422 
Wireless telegraph, San Fran-

cisco catches from J"apan . . . . .  298 
Wireless telephony, De Forest . .  *457 

'Work bench, joint for . . . . . . . . . .  *120 
Workshop, furnlshin2" the . • .  * 120, 

* 1 75, *207, *299, ' *267 
Wor�shop, . tools for the, 

. / ·320, *375, *427 
Wrench, a fire-plug . . . . . . . . . . . .  *121 
Wrench, improved vehicle . . . . .  *191 
Wright, Carroll D. , death of . . . .  187 
Wright's, Wilbur, fiights in Italy . 310 
Wright brothers, Aero Club med-

als to . . . . . . . . . . . . . . . . . . . .  459 
Wright brothers, inventors of fiy-ing machine . . . . . . . . . . . . .. . .  *437 Wright brothers, return of • • • • . •  366 
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Stars, morning and evening, for 
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Station announcers on trains . . .  . 402 
Steamship, development of trans-

atlantic . . . . .. . . . . . . . . . . . . . ..  *453 z 
Steamship vibration . . .. . . . . . . . .  290 
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( Concluded jT01n page 487 . )  
and bevel gears. t w o  propellers-one on 
each side of the airship. A reversing 
mechanism is provided, by which it is 
possible to reverse the propellers ; and 
after the accident at Goppingen, in which 
the bow of the airship was badly dam­
aged,  the huge craft was, it is said, 
driven backward to its destination, some 
150 miles away. 

The total length of the "Zeppelin II" 
is 136 meters ( 4 46 feet ) .  Its  gas capa­
city is 15,200 cubic meters ( 536,773 cubic 
feet) and its lifting power is conse­
quently about 16 tons. Its journey from 
Friedrichshafen almost to Berlin was cut 
short on account of lack of fuel ; and 
while attempting to land in a rainstorm 
the accident occurred, the balloon smash· 
ing into a tree. The fact that Count 
Zeppelin was able to repair the damage 
within twenty-four hours and return to 
Friedrichshafen was a complete vindica­
tion of the advantages of the rigid-frame 
type of airship. Any other type of dil� igi­
ble balloon w ould have been effectually 
demolished by such an accident as the 
"Zeppelin II" met with. 

For further particulars of the construc­
tional details of the recent Zeppelin air'­
ships, we refer our readers to SUPPLE­
MENT No. 1745. The "Zeppelin II." while 
an entirely new craft, has some of the 
parts used in the "Zeppelin IV," which 
was demolished last August. Its speed 
is fully as great as was the speed of that 
craft, and after repairs have been made, 
it will probably make some excellent 
long-distance voyages. Plans are on foot 
for the establishing of a regular airship 
line between several of the large German 
cities ; and there is another new Zeppe· 
lin airship nearing completion for exhibi­
tion and flights at the Frankfort Exposi­
tion, which opens in July. 

••• 
A ction or Brick Ktln Gases on 

Vegetation. 
For years the brick makers of French 

Flanders have been paying indemnities to 
neighboring farmers for the damage done 
to crops by the gases discharged by the 
briCk I' ilns. The greatest damage is  done 
in foggy weather and during the precipi· 
tation of dew. No injurious effect on 
vegetation is produced by lime kilns situ­
ated near the . brick kilns and using the 
same coal. 

It appeared evident that the injuriouS 
constituent of the products of combus· 
tion was made harmless by lime, and i t  
was suspected that this ingredient was 
sulphur dioxide, formed by oxidation of 
the pyrites contained in the fuel. This . 
gas, if sufficiently diluted with dry air, 
does not injure vegetation, but in a moist 
atmo!lphere it becomes converted into sul­
phuric acid which destroys all vegetation 
on which it talls. In the lime kilmL.;ne 
sulphur d ioxide :combines with lime to 
form calcium sulphite, which remains in 
the kiln. 

This theory was confirmed by experi­
ment. Wet cloths were hung to wind­
ward and leeward of a brick kiln for a 
time and the moisture wrung from them 
was analyzed. Sulpturic acid was found 
in the leeward but ilot in the windward 
cloths. The obvious remedy for the exist­
ing state of :tffairs, therefore, was the 
addition Of . a sufficient quantity of lime 
to the brick kiln. This plan was adopted 
last season by several brick makers with 
great sucess and at a cost of only two or 
three cents \'ler thousand bricks. I n  addi· 
tion to the prevention of injury to vege­
tation. it was observed that the workmen 
suffered less from the effects of heat and 
discharged gases, drank less, and enjoyed 
better health than formerly. 

� .... 
The American Medical Association has 

voiced its protest against the use of ben­
zoate of soda in food. A delegation of 
the ASSOciation. il.eaded by Dr. C. A. L. 
Reed, of Cincinnati, recently called on 
President Taft and recorded their protest. 
The stand taken is that factories and 
. plants where food products are prepared 
should be the 3ubject of federal inspec­
tion. 

Scientific American 
Sulfur burner. P. H.  Grimm . . . . . . . . . . . . . .  924 .980 
Superheatel' boiler. J. E. Bell . . . . . . . . . . 925 .076 
S\vitch, L. Quattebaum . . . . . . . . . . . . . . . . . . . . 925,225 
�wit(;h anu oelectul' but' throwing mecban· 

ism, C. H. Keeran . . . . . . . . . . . . . . . . . . . . .  925,345 
Swit<:h lock, railway, J. O. Hale . . . . . . . . .  924.984 
Switch mecbanism. automatic, F. 1'1. Oedel' 924,687 I 
tiwitch tbrower for electric railways, '1'. 

C. Reynolds . . . . . . . . . . . . . . . . . .  . 
SWivel, J. 'VeUllStl'om . . . . . . . . . . . . . . . . . . . .  . 
Tallie, G. A. Myers . . . . . . . . . .  - . . 
Tack feeding device, B. B. '''"nterman . . . .  . 
Tag. G. H. Taylor . . . . . . . . . . . . . . . . . . . . . . .  . 
Talking machine, A. E.ellel' . . . . . . . . . . . . . . .  . 
Tap for tanks, oil drUIDS, and tbe like, 1'1. 

Gooct\vin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tape grip, L. D. Richardson . . . . . . . . . . . . .  . 
Target signHI, E. 1". Bliss . . . . . . . . . . . . . . .  . 
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U25,406 
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925,3-:16 
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92[.,OU3 Telephone cil'cuit supply system, J. L. Hall 

Telephone lines, means for disconnecting, 
1\1. Bowman . . . . . . . . . . . . . . . . . . . 925,420 

Telepbone system, E. E. Ynxley . . . . . . . . . .  024, 7 1 4  
Telepbones. lock-out device for common bat-

tery, R. D. Harris et al . . . . . . . . . . . . . . .  925,098 
Telpher system. B. W. Harris . . . . . . . . . . . .  925.1 i9 
Testing macbine, '1'1 Y. Olsen. . . . . . .  925,]31 
Thermometer, H. 'V. Maurer . . . . . . . . . . . . . . . 025,]20 
Thill support! M. E. Covey . . . . . . . . . . . . . . .  D25,157 
Threshing cyllnder, T. G. Lenvcl l .  . . . . . . . . .  925.358 
Ticket cutter. E. D. Fritch . . . . . . . . . . . . . . . 924.655 
Tie. See Cross tic. 
Tile, F. R. Elbert . . . . . . . . . . . . . . . . . . . . . .  D25,3]6 
'l'ire antiskiddillg attachment, wheel, G. A. 

Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire armor, 'V. O ' NeiL . . . . . . . . . . . . . . . . . .  . 
Tire armor, R. W. ·Welty . . . . . .  , . . . . . . . . . . . 
f.rire grip tread, elastiC. T. H. Curtis . . . . .  . 
Tire, pneumatic, D. McArthur . . . . . . . . . . . .  . 
Tire protective rivet, E. B. Stimpson . . . . . 
Tire, traction, C. Stephens . . . . . . . . . . . . . . . .  . 
Tobacco pipe, F. Regenold . . . . . . . . . . . . . . . .  . 
Tool drivel', spiral, J. 1. Baron . . . . . . . • . . .  
Top. B. Zipfel . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, C. W. Beiser . . . . . . . . . . . . . . . . . . . . . .  . 
Toy. C. W. Carey . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, J. Minor . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy pistol. match shooting. Reynolds & Ben· 

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Track brake, 'V. "T. Allen . . . . . . . . . . . . . . .  . 
rl'nlck construction, H. C. Grant . . . . . . . . . . .  . 
Train indicatol', 11'. Ebretsman . . . . .  : .. . . . .  . 
Train order cabinet, safety, C. B. Hanley . .  
Transmission mechanism, :\1. Drapier . . . . .  . 
Transmission system, E. Riecke . . . . . . . . . . .  . 
Transom, J. H. Gilman . . . . . . .  . . .  
Transom opera ting device, self-locking, G .  

Dickie . . . . . . . . . . . . .  . . . . . . . . . . . .  . 
Tray, revolving, J. Richter . . . . . . . . . . . . . . .  . 
Trip mecbanism, W. H. Smitb . . . .  . 

D24.SUG 
!l24.924 
925.405 
925 , ] 61 
924 . 8 J 2  
925.052 
92-1:701 
925:381 
D24.7Si 
924.il8 
925,2i3 
925.290 
925.069 

924.936 
9"24.720 
925,332 
D25.1 G-I 
D24,772 
92-1.749 
925,385 
924,656 

925. ] 63 
924 938 
D25:0-l7 
925,094 Trolley barp and "'heel, F. E. Hancock . .  

Trolley pole guiding and finding device, J. 
J. Jagolin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92-1.i84 

Trousers clasp, A. L. London . . . . . . . . . . . . . .  92-1,802. 
Truck, R. A. Rowley . . . . . . . . . . . . . . . . . . . . . 925,388 
Truck. automobile. H. L. Parrish . . . . . . . . 924.820 
Truck. car. G. G. Floyd . . . . . . . . . . . . . . . . . . 924.653 
TrUCk. railway car. G. G. Floyd . . . . 924.652. 924.976 
'rube blower. C. C. Gro\·er . . . . . . . . . . . . . . . .  925.334 
Tube repairing device, Gallo\vay & Trevor 925,323 
Tubing. tlexlble metallic. B. E. Ehlred . . . .  925.317 
r:rumbler case, E. L. Converse . . . . . . . . . . . . 924,890 
Tumbler. soda. H. K. De Wolf . . . . . . . . . . . .  924.969 
Turbine, elastic fluid, 'V. L. R. Emmet . . .  924,898 
Turbine, elastic fluid, J. p. Nikonow . . . . . . D25,2]8 
Turbine, impulse renction, A. 'Vilstam . . . .  825.065 
Turbine, reversible steam, S. Grund . . . . . . .  925,089 
Turbines, bucket fol' elastic fluid, C. P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92-1.852 
Twisting and doubling frame, P. B. '""bite-

head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.950 
Typecast:ng machine, P. H. Pierpont . . . .  925,024 
Type machine controlling mecbanism, Ban-

croft & Indabl . . . . . . . . . . . . . . . . . . . . . . . .  924.957 
Type machine mold actuating mecbanism, 

F. H. Pieq}ont . . . . . . . . . . . . . . . . . . . . . . . .  925.0'2;) 
Typewriter adding attachment. C. B. Gil l .  924,759 
Typewriting machine, A. T. Brown . . . . . . . .  924.885 
Typewriting machine, J. C. McLaugblin . . . 925,;)73 
Tyepwriting macbine, F. A. young . . . . . . . 925,-:1 ] 1  
Typewriting macbine. Bums & Horton . . . . 925,4.22 
Typewriting machine duplicating attach-

ment, A. G. Sherwood . . . . . . . . . . . . . . . . .  925, ] 4{)  
Umbrella, L. Sheridan . . . . . . . . . . . . . . . . . . . D25,043 
Umbrella rUDner, ball aud socket, C. L. 

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, J. E. "yard . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve actuator and indicator. F. H. C. )Jey. 
Valve and connection, G. P. Carrol.l .  . . . . .  
Vahe controller, automatic, N.  C. Locke . .  
Valve, electric expansion, G. P. Carroll . .  . 
Valve, fluid, G. G. Crispin . . . . . . . . . . . . . . .  . 
Valve, pressure retaining, B. J. Minnier . .  . 
Valve, safety gas, D. Ambrose . . . . . . . . . . .  . 
Valve, waste pipe, A. Storey . . . . . . . . . . . . .  . 
Vapor burner, F. Rosengl'en . . . . . . . . . . . . . .  . 

924,627 
924.861 
924.91G 
92-1.964 
92-1. 680 
925.081 
924.641 
925.211 
925.072 
925:245 
924.689 

Vaul ts, plastic compound for making burial, 
J. H. Colgroye . . . . . . . . . . . . . . . . . . . . . . . 925.301 

'Vehicle anti-vibration device, W. A. Pen-
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924.825 

Vehicle body attachment, J. P. Colburn . . .  925,299 
Vehicle brake, automatic, E. Sanner . . . . . .  924,691 
Vehicle · driving gear, motor, H. L. Parrish 924,821 
Vebicle frame, motor, C. Schmidt . . . . . . . .  924 ,941 
Vehicles steering mechanism, self-propelled, 

U. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.757 
Vehicle wb�l. H. O. Peck . . . . . . . . . .  925. 02 1 .  925.022 
Vehicle wheel. R. H. Rice . . . . . . . . . . . . . . . . 925.027 

" YOU'VE GOT TO GET IT OUT " 
This happens in your busiI:ess, doesn't it ? Goods pae up-shipments are 

delayed-customers cancel orden. Don't blame the man. It's t'1e system which 

IS at fault. Apply the remec'y -

They'll ftqet the stuff moving" ; they'll stand up in rush 
seasons. They'lI put the damper on cancellations. 

And at I.,.. cost thao with horses aod wagon •• 
III fact, it is almost ridiculous to compare Rap�d Com .. 

me.cial Power Wagons with hor.;es. 

THE RAPID is Built for BusinESS 

It's a case of steel against horse AeQh: and who ever heard 
of a machine which couldn't out-do fl_ah and bone? 

Rapids will cut d:lwn your delivery expense because they 
do three times the am::mnt of work in the same time that a 
team can do one-third of it. 

Or Rapid. will do the same amount of wo:k in a third 
the time. 

Or one Rapid will do the work of three teams, two 
drivers and three wagons. 

You'll buy a Rapid some day, but how soon ? 
Every day you put it off you are losing money. 
Don't take our word for it. 
Hundreds of Rapid owners in over fifty different lines of 

business will atte3t to the fact. 
And are you any different than these men-are you less 

anxious to save in your business than they are in 
theirs ? 

Show your progressiveness by sending for our cata-
10l. Do il now. 

RAPID MOTOR VEHICLE CO. 

507 Rapid Street 
PONTIAC. MICHIGAN. U. S. A. 

Have Fun and M ake Money 
operating a Daydark Photo Post Card Machine. 3 Photo Postal Cards 01 
any obicct made and delivered on the spot in 10 minutes. No experience required-no dark 
room necessary. All work done in the machine in open day. Establish a profitable business at 

home by opening a Daydark Postal P�rlor and Make Good Money hiE" money maker o n  the street. a t  faas. etc. • 

Send at once for free catalof and sample post card sbowinf Ene work the machine does. 
DAYDARK SPECIALTY COMPANY. �04 A Ternole BJd.� St._L?ui •• Mo. 

SEALED PROPOSALS. 
SEAI.ED PROPOSALS will be received at the Office 

of the Likht-Hollse Engineer. Tompkinsville, N. Y . . 
until 1 o'clock P. 1\1 . . JWle 28. 1909, and then opened. for 
furnishing materials and labor of aU kinds necessary 
for tbe construct ion and delivery of a light-house at Staten Island Hear Ra.nJ,!e Li.cht-�tation, Amhrose 
Channel, New York. ill accordance WIth specifications. 
copies of whicb, with blank proposals and other infor­
mation. may be bad upon applicatpn to the Light­
House Engineer, Tompkinsville. N. Y. 

M 0 0 R E Special Machinery. Dies. Tools. Models, 
Metal Specialties. Inventions perlecled. 

&. CO. Indi.uH"l nhlt halli-lin Sl r('l'h. Chlta�o, l.S \ .  

DRYING MACHINES }i'or Grunulnr �lutcrin18 
S. E. WORRELL H:ulDibal, Mo., U. S. A. 

Vending macbine, H.  Pein . . . . . . . . . . . . . . . . . 924,028 
�THE S C H W E. R D T L E.  S TA M P  C O . � STEEL STAM P S. L�TT�RS & V 1GURES B R I D G E. P O RT c,ONN ���m:�\�� d;l�

i��: � :  �. G;t�l��'::f�,; : : :  : : :  : :  ��U�� DONT LE'!' YOUR P A T ENT LIE 1 DLE. We'll make 
Ventilating system, A. E. Bart . . . . . . . . . . . .  925,099 ;;.�����.
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�r:g;pfg� MASO N'S N EW PAT. W HI P H'O l ST \·eutilator. A. D. Ward . . . . . . . . . . . . . . . . . . .  925. 1 44 & Mfg. Co., R. S .• Nasbville. Tenn. ����n�tg�, �p, F'�r :W�.

de
�7�;d��: : : : : : :  : : : :  �g:�gi for Outriuger hOists. Faster than ��levators, and notst 

Vertical boiler, H. O. Ke·fer�tein . . .  : . . .  '. : .  925,107 Corliss Engines, Brewers' 
direct from teams. Saves handlinll a.t less expcm�e. 

Vessel closure. C. Hubert. "eissue . . . . . . . . . .  12.974 and Buttler .. Machinerv. THE VI LTEll lllnnf<!. by VOLNEY W. IU A S O N  & 1'0 •• Inc. 
vete

:����:r 
dental instrument, Reed & Mei-

925 ,379 
M (fG. CO., 899 CJioton St .. Milwaukee, \Vis. Providence. n. I .• U. S. A. 
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. AA· D�a��"o:�'1, . : : : : : : : : : : : : : : :  g�a� RUBBER Expert Manufacturers lI AHTI:-iKA & CO . . Mfrs .. '93 Sixtb Ave .. New York 
Washer or button feeding attachment for Fll1e Jobbing Work 

was�1��
n
�pp�:.:

'
���.

e
�be�

·
t .  

tO����;Sb�li : : g��:�� PARKER. STEARNS & CO . •  Z88·290 Sbellield Av •• B'klyo, N, Y. Experimental and Model Work 
V-'ashing machine, B. J. Harrell . . . . . . . . . . 924,776 A fully equipped manufacturing plant. "Tashing machine, J. I{olin . . . . . . . . . . . . . . . . 924,797 J. .. arge and small contract work. Washing machine. El. Eisemann. reissue . .  12.976 T H E  N E WARK C E N E RAL M FC .  COMPANY DIE MODELS SPECIAL 

W O R K  TOOLS MACHfflERY ��l�� �l����: !ar�e. HJ�lDl
ng

i:ji�;'; : : : : : : : : :  �t�� Foot of Centre St., Newark, N. J. 
Water motor. F. W. Mackcy . . . . . . . . . . . . . . 924.808 
Water switch. W. B. Sturgis . . . . . . . . . . . . . . 925.053 
Weather boarding. forming, A . . Urquhart. . .  925.401 
Weighing apparatus. A. Bradford . . . . . . . . . .  925,282 
Weighing means. automatic. W. H. Rough 924.940 
Weil!:ht, sectional window, W. S. Sanborn . . 924,837 
Welding machine. electriC. Winfield & Tay· 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.868 
Wheel. See Bucket wheel. 
Wbeel, J. M. Toombs, Jr . . . . . . . . . . . . . . . .  . 
Wbip socket. '1'. A. Hoover . . . . . . . . . . . . . . .  . 
Wind shield. J. H. Sprague . . . . . . . . . . . . . .  . 
Windmill. C. U. White . . . . . . . . . . . . . . . . . . .  . 
Windmill' motor, V. J. La Bauve . . . . . . . .  . 
v\Tindow, J. Cbleborad . . . . . . . . .  " . . . . . . .  . . 

925.398 
92-1.661 
925.240 
925.063 
924:909 
925 .294 

Window casing pocket closure, H. Houg-
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  925.188 

Window cleaner. W. H. Minier . . . . . . . . . . . .  924.685 
Window fastener. W. Agln . . . . . . . . . . . . . . . •  925.414 
Window fixture. E. Loehr . . . . . . . . . . . . . . . . . . 925.003 
Wood for lumber. treating. W. A. Ball . .  924.7;0 
WOOd. Impregnntlnj!'. Chateau & Merklen . . 925.292 
Woven fnbric! V. H . .lennings . . . . . . . . . . . . .  924.788 
Wrench and cutter. E. M. Newell . . . . . . . .  924.816 
Zinc lead ores. trentme-nt of refractory, P .  

C .  C .  Isherwood . . . . . . . . . . . . . . . . . . . . . .  925.190 

A printed copy ot the speCification nnd dr3win� 
ot any patent in the foregoiD� Ust, or any patent 
tn print tssued since 1863, will be tllrn�sbed fro!D 
this office for 10 cents, provided the name and 
oumber of the patent desired and tbe date be 
"hen. Address Munn '" Co .• 361 Broadway. New 
York . Canadian pateot. may now be obtained by tbe In· 
"entors tor any ot the inventions named In the torp­
going lI.t. For term. and further partlcnl .... 

I ,ddre •• Munn I: Co . •  361 Broadway • . New York. 

NATIONAL STAMPING AND ELECTRIC WORKS 
153-159 S. Jefferso. Str .. t. Chicago. m. 

MODEL S  <I EXPERIMENTAL WORK 
.4.n;phlng from a Watch to all Antomoblle Exper imental & Mode l  Work 

CHAS. E. DRESSLER & CO., 141-143 East 23d Street, New York City Otr. &: advice fre •• Wm. Gardam '" Soo. 221 Fulton St.NY 

The Fast_t, Safest uunchea Afloa' 
Deligned byWhittelsey & Whitaker. New York, world's greatest naval arc�iMctl. 

The New Mullins 1909 Models 
Contain mnny new improvements-Concealed MachiDery-one Man Control 
Mullin. SUent Underwater Exha.uat, etc. Built of steel like I't"overn ment tor­
pedo boats-they never sink, leak or warp-never need CAlking, bailing-or dry­
Ing out. They Are always clean. dry. comfortable snd absolutely safb. Send 
f�r �atalog of Launches, Motor Boats. Marine Engines. Row Boats. HUnting- and 
IUblnc Boa.ts. Write toda.y snd learn all aboui these boats Bnd their low COli. 

W. H. MULLINS CO. 118 l'rauklln Street. Salem. Ohio. 

Engine�J::i!1g News 
The Leading Engineering Paper 01 the World. For Civ:J, Mechanical. Mining and Electrical Engineers 

100 to 1 25 pages. 9" x 1 3". weekly. Send ten cents for Slmple copy. 
If you cannot locate desired engineering equipn!ent write our .. Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway. New York 

Pleaae mention the SCIENTIFIC AMERICAN when writing to advertnera 
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High Whe.'. Tra vel s" Roada. 
aecause aI/ Roads are made to 
be tra veled by Hlllh Wheel •• 

Oldest and largest; makers of bigh·wheeled 
automobiles in tbe world. World's record 
!�:tsH;�·���:l

i
:s�. 

an
8nry

e
�b�!.tr.�d: 

roUer-bearing motor made. New 
friction-chain direct drive-no gears. 
Roadlblllty .Dd Reliability 
are the reasons for high wheels aud 
solid rubber tires. Send for our 
catalog aDd learn more about these 
popular, intensely practicable vehi­
eles and their low cost. 
BOLSMAN Suite 20& 

C'OLD GALVAN I Z ING. 
AMERI CAN PROCESS N O  R OYALTIES. 

SAMPLES ANo lNFORMATION N APPLICATION.  • 

N I C K E L 
�D 

Electro· Plati ng 
APV&r3ID8 ana Material 

mB 
Hanson & VanWinkle 

Co., 

Ne'�·nl·I •• N. J .  
28 & 30 S .  Canal St. 

Cbica2'Oa 

BRISTOL'S 
Recording 
Gauges 
Write for New 
Bulletin No. 1 04 

THE BRISTOL COMPANY 
Waterbury, Conn. 

LEA RN TO BE A W ATCHMAKER 
Bradley Polytechnic Institute 

Horologic!!.l Department 
Peol'in, Illinois 

Formerly P:lT.:::ons HorologiC-'ll lost. 
Lar2'est and nest Watcb Sehool -

in America 
'Ve teach " �:l.tch ,,'ork, Jewelry, 

En�ra\·ing. Clock "'ork, Optics. 
'Tuition re:l.soll!l.ble. Board :lDd 
t(loms ne!l.T sehool at moderate rates. 
�':Ild for Cnt:llog {If Information. 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I  N E S 

.-----=-..:...:..:�'-.:---, P R E P A R E D  R .  H .  MARTIN,  
ASBESTOS F IBRE OFFICE, 5T. PAUL BUILDING 
for Ma nufacturers u s e  220 B'way, New York. 

S] -50 A Backus 
Water Motor 
For Polishing, Grinding, 

and Power 

Can be .crewed on aDy faucet 

BACKUS WATER MOTOR CO., Newark, N. J. 

'TH E REASON WHY THE 

KRfMfNTI 
Rolle': Plate 
Collar duttona 
Outwear all 
Others 

• 
Ti1IS DIAGRAM ILlUSTRATEf> 

QUANTITY Of GOLD IN 
clMITATION BUTTO N $  

THIS I UUSTRATES QUANTITY 
• OF GOLD IN THE 
M R E M E NTZ. BUTTO� 

At";,u dealers. Gold and rolled plate. Insist on the 
Krementz. If damaged in any way a new one free. 
Story of Collar Button showing- shapes and sizes free. 
H dealer will not supply. we will. 

Krementz & Co .• 77 CheatnutSt., Newark. N.J. 

�'POROX" 
Storage Batteries 

The best for Ignition and lil/:ht. 
No ]OS8 of current. Absolutely 
�6�i�W�·n���r:f.

ar
��tQl���

a
!�1���� 

hour batlery. Price $27.00. 
S.,ul jar cataloQ'U. 

ALBERT MULLER 
145 West 49th Street. New York 

Highest Mechanical and Musical Art 
Have you a taste for lIIUSIC? 

��!:�:���r��ii:gdin�?t\��l l:o�� 
people have had tbeir salary in­creased five fold by using our 
Musical Novelties. Can be 
learned in hours where ordinary 
instruments takes months. 

Send for our new lOO·page Illustrated 
catalog free. Also 2-1 pages standard and 
popular sheet music arranged for one or two 
people, showin� how to play our instru­
ments, for 24 cents in sumps. 

J. C. DlIAGAN 215'1' No. murk St .• Chleal<o, ilL 

, Running Waler Where Ypu Wanl lt 
Den't be without the convenience of run­
ning water in your house becanse you live 
in the country. Jf there's a spring or stream 
on the ground. install a 
N iagara Hydraulic Ram 
It will pump water just where you want it. No co"t, ror power or repairs, either. Write for catalogue .A A and estimate. 
'Ye furnish Caldwell Tanks and Towers. 

NIAGARA IIYDRAUUC ENOINE CO. 
140 Nassau St..N.Y, Fal'ltory. Chester, Pa. 

Scientific American 

Model Forty-fou r. 34 H. P . . $2,250 
Spare Wheel, with I nflated Tire. Brackets, and Tools, .$74. Magneto, $150. 

Character Coupled with Efficiency 
To that purchaser who demands quality without undue 

elaboration, steady service without sensational performance, 

and reasonable cost without sacrifice of worth, Rambler Model 

Forty-four most strongly appeals. 

The Offset Crank-Shaft provides for greater power efficiency 

in hill-climbing and for high-gear work in crowded traffic. The 

Rambler Spare Wheel obviates all tire worries-saves the task of 

pumping up the new tire, and can be substituted for the regular 

wheel within three minutes. 
Those big wheels and tires provide comfort In touring, 

besides saving tire expense. 

May we send yo.u t�e new Rambler catalog or a copy of the Rambler Magazine, 
a monthly publicatIon for owners ? Rambler automobiles, $1,150 to $2,500. 

Thomas B. Jeffery & Company 
Main Office and Factory, Kenosha, Wis. 

Branche.s and Distributing Ag�ncie.s: 
C h i cago, M i lwaukee, Boston, New York. 

Cleveland, San Francisco. 

T H E  C A R  O F  S T E A D Y  S E R V I C E  

75he 

M achine 
W h ich does 

it al l 
The only Machine 

which Writes, Adds, 
Subtracts - As many 
columns as you want 
-As many copies as 
you need-

and 

Automatically 
Proves the 

Totals 

3/30/08 
6/1 2/08 
7/14/08 

Mdse. 
do. 
do. 

less 5% 

$300.20 
1 0.40 

400.30 
$ 7 1 0.90 

35.54 
$675.36 

Rem ington 
Typewriter 

with 

Wahl Adding and Subtracting Attachment 
For Bills, Weekly and 
Monthly statements, 
Vouchers, 
Trial Balances, 

. Pay Rolls, 

Profit and Loss 
statements, 
Inventories, 
Statements of Cash 

Sales Abstracts, 
Sales Analyses, 
Bank Deposit Slips, 
Combined Statement 

received and disbursed, and Ledger Posting, 

or ANY WORK where writing and adding are done on the same page. 

Remington Typewriter Company 
(Incorporated) 

New York and Everywhere 

WE WILL 1\'IAKE :�rgi�e
O��� 

estimates on 
manufacture of any metal novelty. Automatic ma­
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK &: EYE CO . •  Hoboken. N. J. 

Please mention the SCIENTIFIC AMERICAN when writing to adverti8ers 

JUNE 26, 1909. 

Highest 
Standard Horse 

Power 

This Is Quality In - - -
� High Wheel Car 

Automobile experts appreciate how much it costs 
us to make this car the very highest standard of its 
type. If you are not an expert on materials and 
construction you should read our catalog before buy­
ing any high wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others get with large profit on one car sale. 

But find out where you get your money-worth at 
a reasonable price in 

The Only S h h t  Invincible c a e r - - - -- -T:'-R;�i;'d -yo�- - - - - --1 
Schacht Mfg. Co. � : 2700 Spring Grove Ave., Cincinnati, O. I 

I Send me your Automobile Catalog. post paid. free. I 
I I 
I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I : Address . . . . . . . . .  . . . . . ," . . . . .  . . . . . . . . . . . . . . . . . . : : Town . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . . . .  I 
L _ _ _ _ _  Jc;.u:.o� !an! ,!a� t!i:,:o..u!:.� _ _ _  ... _ 1 

J�A·RlS GARTERS 
P:l.t'd 
Pee, 
1906 

can 
touch 
you 

You need them es-
jJecially with Knee­

Drawers. 
The only garters that 

fit so p e r fe c t l y  you 
wear them unconsciously. 

25 and 50 cents at dealers, or direct 
if you don't find them. 

A. Stein & Co., 182 Center Ave. , Chicago 

Rider Agents _ Wanted 
6""'�"_ in each town to ride and exhibit sa�"ple 

1099 model. Wril$:or Special O./ler. .', ... 1 Guaranle.d 10 to $27 1909 Models 
with Coaster·Brakes and Puncture· Proof tires. 1907 " 1908 Model. $7 to $12 all of best makes 
1i00 Second-Hand 'IIIh_I. All malus and modds, $3 to $8 rood as 1tt1U • • • • • • • • • • • •  

Great Factor� ClearlDf Sale.  
w .  Ship On AppI'o"a without a 
cmt dejJosit, /JoJ! tht /rtirht and allow 
TEll DAYS' FREE TRIAL. 4' 

pa1;!��3;u��:S��:;��u�r��::. b�tsD�t buy tm you get our catalogs and otero Writ� nO"JU. 
MEAD CYCLE CO • •  Dept;. L175, Cbic8CO 

M E N N E N ' S  
BORATED TALCU M 

T O I L E T  
P O W D E R 

After Shaving. 
Insist tbat your barber use 

,!.\1euncll's Toi l e t  Powdel' nfter 
be shaves you. It is autisePtic. and will l)re­
vent any of the skin diseases often contracted, A posith'e relief for Prickly lIeut, Chafing' and Sunburn, 
and all afflictions of the !'kln. Removes all odor of perspira­
tion. Get ;licnncn's-the original. Sold e\-erywhere, or 
mailed for 25 cents. SAMPLE FREE. 

GEIHIAJtD 11ENNEN CO., Newnrk, N. J. 

Curtiss Motorcycles 
WORLD'S RECORD MOTORCYCLES 

Low truss frame. -� 
Roller bearing engine. G1I 
Light weight, great . 

power. 
Write for catalog and 

booklet " Achievements.'· 
THE HERRING-CURTISS CO.. Hamnl'dnd.port, N. Y. 

Automobile Trouble 
AND A CURE 

Dunn's Allr;ght Spark Plug 
Standard and Metric Tbrer:d, $1.50 
GUARANTEED FOREVER 

DUNN MACHINERY CO. , Atlanta, Ga. 

POWER In The A. B. C. AUTO 
Power to go up the steepest hills or 

run at 30 miles an hour Yet Simple, 
PracUcal, Safe and Durable. 
Easy t.o 
.ot cOlllpliic.'"d '-• .,; 

type 
low­

priced automobile. 
16 to 35 h. p : air 
or water cooled engine ; 2, 
today for FREE Catalogue. Addrells 

' .. .. C. MO"R IfIIlCLf MfG_ CO.. 3913 M ..... It.; IL Leuis. M .. 




