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An Army Railroad Howitzer 

CONSIDERABLE attention has been directed during 
the past few. months to the problem of utilizing our 

excellent system of railroads paralleling the Atlantic 
Seaboard as a means of defense for the transportation 
of heavy artillery tl) threatened points on the coastline. 

Our system of seacoast defenses is not correctly named­
rather it should be called our system of harbor defenses. 
The batteries of heavy guns, set in concrete emplace­
ments, which are to be found at points of vantage guard- -
ing the entrances to our important harbors and maritime 
and naval ports, were excellent for the work they were 
designed to do; but the radius that is covered by the range 
of these batteries is limited to about 13,000 yards. and, 
beyond that distance, the 
coastline is entirely unpro­
tt!eted by rifle or mortar fire 
until the next fortified en­
trance is reached-a stretch 
in some cases of several 
hundred miles. 

Now, along these unpro­
tected reaches of coastline, 
there are to be found several 
locations that are favorable 
for a hostile landing, and, as 
matters now stand, there 
would be nothing in the way 
of artillery to oppose such 
landing, except such mobile 
field guns as it might be 
possible to gather there. 

Experience in the Euro­
pean War, and particularly 
in France and Flanders, has 
shown that it is quite possible 
to mount the heaviest guns, 
up to 16-inch caliber, upon 
specially constructed railroad 
cars, and haul them into 
position with a celerity of 
movement which would be 
impossible upon the ordinary 
mounting designed for high­
way travel; and our military 
men who have made a study 
of the problem are disposed 
to favor the construction of 
suitable railway cars capable 
of mounting howitzers and 
rifles· of medium and heavy 
caliber, and building a series 
of military tracks leading 
to the coast from our main 
coastline railway systems, 
over which this artillery 
could be quickly hauled to 
a.ny point at which a landing 
was threatened. 

The two illustrations here­
with � are of an army 
4.7-in·ch. howitzer, mounted 
upon a sptlcial car, designed 
by army officers for this class 
of work. The engravings 
speak for themselves. The 
gun is mounted upon a turn­
table at the midlength of the 
car, which gives the gun an all-around arc of fire. Four 
heavy cast-steel brackets are hinged to the car, two on 
each side, which, when the car is in transit, are folded 
against the car. To place the installation in condition 
for firing, the arms are swung out, and, by means of 
heavy screws and base plates, the load of car and gun is 
partially transferred from the springs to the supporting 
arms, which of course, take the whole shock of discharge. 
The car is provided with lateral shields, pierced with 
ports for rifle and machine-gun fire, the shields being 
supported in position by struts leading from near their 
upper edge to the car floor. 
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How Refrigerator Insulation is Made 

THE cork sheets used for insulation in household 
refrigerators and also in the large cold-storage 

plants are to a very large extent a by-product of another 
industry related to the home, that of making cork 
stoppers. The bark of the cork oak, a native of the 
countries bordering upon the Mediterranean, is the raw 
material first employed. When the tree is 30 years old, 
the bark is sufficiently thick to be stripped; and, strange 
to say, the stripping process assists the growth and pro­
longs the life of the tree instead, as might be expected, 
of exerting exactly the opposite influence. The bark 
is first boiled to remove dirt and impurities, this process 
increasing the volume about 25 per cent. It is then 

Car, with brackets extended and jacked up, ready Cor firing 

Railroad Howitzer Car with 4.7- piece, ready for transit 

shipped to the manufacturers of cork products, where 
the best material is used for making cork stoppers and 
similar articles. Tne waste is enormous, amounting to 
between 60 and 70 per cent, and from this, together 
with the coarser pieces of bark, are made the sheets for 
insulation and other purposes. 

The cork is first sized and freed from dust after which 
it is placed in steel molds where it is compressed. While 
under pressure the cork is thoroughly baked and allowed 
to cool gradually. This baking process drives out the 
moisture and causes the natural sap to form a glue 
which binds all the particles into a homogeneous masB. 
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The heat treatment in addition to driving off the moisture 
and destroying the impurities, causes a more efficient 
insulator to be produced, due to the formation of more 
air-cells. The changing of the sap into a glue also 
increases the waterproof qualities and renders the 
material a better insulator. 

After being removed from the mold, the edges of the 
cork sheets are trimmed. The final stage in the process 
is the cutting up into sheets measuring 1 foot wide and 
3 feet long. Three standard thickriesses are made, 
2, 3, and 4 inches. Another process, employed by a 
considerable number of concerns engaged in the tt1anufac� 
ture of cork products, uses asphalt as the binding material 
to unite the cork particles in place of the natural sap. 

Motor Trucks Used on 
Primary Triangulation 

I N .recent surveying work 
in the Northwest by the 

United States Coast' and 
Geodetic Survey, automobile 
trucks were used for the first 
time on primary triangula­
tion, and they proved so 
successful that all other sur­
veying parties engaged in 
such work will use this means 
of communication. The 
party representing the survey 
completed the observing of 
an arc of primary triangula­
tion which extends 630 miles 
from northern Utah north­
westward to the Columbia 
River in northeastern Oregon, 
thence westward down the 
Columbia River to Portland, 
Ore. Most of the observa­
tions were made at night by 
the use of acetylene lamps. 
In spite of the rugged country 
over which the work was 
carried, there were no serious 
accidents to the members of 
the party in either of the two 
seasons during which obser­
vations were made. 

The latitudes and longi­
tudes about 100 stations were 
accurately determined and, 
as they have been substan­
tially monumented with con­
ocete blocks which bear in­
scribed metal tablets, they 
will be available for gener­
ations as starting points of 
Ff'(jer" I. 'J�t.M·e boundary and 
�ther s�rveys and engineer­
ing works. As soon as the 
office computations' can be 
made at the. Washington 
headq!larters of the Coast 
and Geodetic survey, the 
data for this survey will be 
published in order that they 
may be more readily avail-
a.ble to those needing them. 

The motor trucks carried 
the party and outfit to the base of the peaks on which 
observations were made with the theodolite. The 
camp equipage and instruments were carried from the 
truck to the top of the peak by horses or by the members 
of the party. Accurate elevations of numerous mountain 
peaks were determined by this survey. In fa�t, it is only 
by such methods that reliable elevations of peaks can be 
obtained. It is not feasible to run lines of spirit levels -
up the mountain sid� and barometric leveling gives only 
crude results. The longest distance observed was 134 
miles, between peaks in northern Utah and southern 
Idaho. The lamps were cared for by trained light-keepers. 
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The object of 'this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly iournal, it is in a posi­
tion to announce interesting developments before they 
are published elesewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 

We Must Speed Up Naval Construction 

O
NE of the most encouraging facts in the Naval 

situation, just now, is the 1leal with which 
Secretary Daniels is applying himself to the 

problem of getting the steel makers and shipyards to 
undertake the construction of the large number of war­
ships authorized in the Bill for Naval Extension, recently 
passed, and put the work through as a rush order. As 
the Secretary states in his report, it is one thing to make 
large appropriations for a new Navy, but it is quite 
another thing to build it. 

So far as the Navy Department is concerned, it must 
be admitted that, from the very moment at which the 
Navy Bill became law, it bent all its energies to expedit­
ing the work of construction, and great credit is due to 
Rear-Admiral Taylor and the Bureau of Construction 
and Repair for the celerity with which it got out the 
plans and specifications for the new battleships, battle­
cruisers, scouts, destroyers and submarines, so as to 
have this material in the hands of the prospective bidders 
at the earliest possible date. Had the steel makers and 
private shipyards shown something of the same com­
mendable zeal, the prospects of getting our new Navy 
built and put in commission at a speed commensurate 
with the urgency of, the situation, would not to-day be 
so exceedingly disappointing. 

It seems that, so long as our contractors have to do 
with a type of ship which conforms closely to those which 
they have just launched from their ways, they are 
willing to put in bids to do the work within the standard 
time of from three io three and a half years, in which 
previous ships have been built. But when the Depart­
ment gets out plans for a new type of ship, the contractors, 
judging from the experience had in the attempt to secure 
satisfactory bids for the fast battle-cruisers and scouts, 
either fight shy of the proposals altogether, or else they 
demand a length of time for construction which is 
altogether out of the question. 

Take the case of the bids for the new battle-cruisers, 
which ranged, if we remember rightly (in so far as the 
time element is concerned), from forty-eight to fifty-two 
months for completion. Now, fifty-two months is 
just four years and four months, which means that these 
ships would not be tried, accepted, put into commission 
and shaken down into thorough working condition until 
at least five years after the contracts had been let. 
It is all very well for the contra�tors to safeguard their 
own interests. In fact, it is perfectly proper that they 
should do this. But what abo\ft the interests of the 
country at large? So rapid is the present day develop­
ment in size, power and speed of warships, that even 
these fast scouts and battle-cruisers may be outspeeded 
and outgunned and may bi;' eatecing. upon the first 
years of their obsolescence, in five or six yea.rs from the­
present writing. 

Even if we make allowance for high wages, scarcity 
of skilled labor, and the difficulty of obtaining materials, 
this demand of the contractors that they should be given 
from forty�ight to fifty-two months in which to build 
a capital ship is simply preposterous, and we can prove 
it.by the following facts: 
• We know of at least two of the leading shipbuilding 
yards on the Clyde in which there have recently been 
completed two superdreadnoughts, sister ships, of 
approximately the same length (850 feet) as our pro-' 
posed battle-cruisers, armed with 10 or 12 guns of 
16-inch caliber or over, and protected with the heaviest 

,armor, each of which was designed and built in ap­
[proximately 18 months' time. The SCIENTIFIC AMERICAN :Publishes these facts o� the very best authority and they 
,may be accepted as absolutely correct. 
I Now, the full significance of .this will be appreciated 

'",ben we remember that there could have been no 
opportunity to accumulate the mMerial adjacent to the 
building-ways beforehand, so as t.o secure a spectacular 
result in speedy construction; for t.he plans were not 
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commenced until 18 months before the ship was com­
missioned. Moreover, the ships were built at a time 
when the whole of the engineering industries of the 
country were going under full pressure in the produc­
tion of military material of every conceivable kind. 

This remarkably rapid construction result was made 
possible by a combination of conditions; conditions 
which we may, and should, repeat in this country; con­
ditions, which, if we bring them' about, will make it 
possible for us to turn out capital ships just as rapidly 
as are the British. These conditions are, first, that the 
government work is given absolute precedence over 
private work; and, secondly, that the equipment of 
the yards, both in machinery and men, is worked up to 
its full capacity. In the case of the British yards, work 
goes on in two shifts of ten hours each, with four hours' 
interval for overhaul. 

Comparing this with the time actually occupied in 
construction of our more recent dreadnoughts, we find 
that the New York (starting, of course, with plans 
already completed), was launched in fourteen months 
after the laying of her keel, and the Arizona in sixteen 
months, and that each ship was completed in thirty-six 
months. This rate of construction was obtained with 
only one shift of men, working eight hours per day. It 
is the opinion of our constructors that with three shifts 
of eight hours each, the time could be cut down to 
eighteen months. Both these ships were built at the 
New York Navy Yard. 

It is claimed by the private shipbuilding yards that 
the impossibility of guaranteeing quick construction is 
due, in large part, to the difficulty of securing early 
deliveries of steel, and that, even if these were available 
there would still remain the difficulty of securing the 
requisite number of skilled mechanics. Both of these 
objections could be overcome if the legislation suggested 
by the Secretary of the Navy were put upon the statute 
books; and we agree with him that a law should be 
passed at once, rendering it obligatory upon the steel 
makers and the shipbuilding yards to give the absolute 
preference to naval work. If this be done, no hardship 
will be imposed upon the steel makers; for the sum 
total of naval and military tonnage would form but an 
insignificant percentage of the total output of our vast 
steel making plants. 

Thus, the total tonnage required for this year's 
naval contracts is 383,800 tons; whereas the total out­
put of finished rolled iron and steel in the United States 
last year was 24,392,924 tons; so that the naval require­
ments _ constitute only ,I J1 per ce�t of the country's 
output. 

If, with a view to expediting work, the shipbuilding 
firms were required to put, say, two shifts, upon the more 
important naval construction, the cost of the ships to 
the nation would be higher, but the higher cost due 
to higher pay would be more than compensated for by 
the rapidity with which the magnificent naval program 
of 1917 would become available in the country's first line 
of defense. 

A Thirty-mile-Railway Tunnel 

N
OT so very many years have passed since the 

time when th'e proposal to build a two-track 
railway tunnel 30 miles in length beneath one of 

the great mountain ranges of the world, would have been 
thought preposterous; but in this day of big engineering 
achievement, the question: of mere physical magnitude 
is'often the least serious element of an undertaking. 

. Dilring the development of the great railway systems 
of the world there has, been a marked increase in the 
length, and a relative decrease in the cost and time of 
construction, of the long tunnels which were necessary 
to ca.rry the lines across the various continental divides. 
The'most important of these tunnels, at least in respect 
of their length, are to be found in Europe, more particu­
'larly in the Alpine regions, and the following details 
as to their Jength and the rate of progress in theIr con­

'stnretton �re illuminating. The first of these, the Mont 
'Cen'i�, 'btiiit -i� 1857-1871, is' 75 miles in length, and the 
rate of progress was 7.75 feet per day Then came the 
St. Gothard, 1872 to 1881, 9.5 miles in length, in which 
the rate of progress rose to 18 fe,et per day. The Arlberg 
tunnel, 6.5 miles in length, built in 1880 to 1884, was put 
through at the rate of 27.25 feet per day_ The Simplon 
tunnel, 1893 to 1899, 12.25 miles in length, was built at 
the rate of 36 feet per day; and the Loetschberg tunnel 
1906 to 1911, 9 miles in length, was built at the same rate 
of 36 feet per day. 

It is now proposed by Brig.-Gen. H M. Chittenden, 
U. S. A. (retired), to drive a two-track tunnel through the 
Cascade Range of mountains, which will be 30 miles in 
length and have a summit elevation not much over 1,000 
feet above sea level, the object of this great work being 
to give a short and easy cut to Puget Sound and the great 
seaports of the northwest, and avoid the serious inter­
ruptions and disastrous accidents, which have occurred of 
late years on the present high·level railroads across the 
mountains. The above facts and an elaborate descrip­
tion of the proposed work are presented in an article 
by Gen. Chittenden in our esteemed contemporary, 
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Engineering News, in which the writer goes with sufficient 
detail into the question of the shortening of the route, 
the elimination of heavy grades, the methods of con· 
struction and the question of cost of construction and 
reduced cost of operation. 

' 

The three tunnels already constructed by the Trunk 
Lines throdgh the Cascades are the Stampede Tunnel of 
the Northern Pacific, length 9,824 feet, elevation above 
sea level 2,837 feet; the Cascade Tunnel of the Great 
Northern, length, 13.500 feet, elevation, 3,375 feet; and 
the Snoqualmie Pass Tunnel of the Chicago, Milwaukee 
& St. Paul, length 11.890 feet, elevation, 2,560 feet. 
The grades on the approaches to these t.unnels ra.nge hom 
1 per cent to 2.2 per cent over distances varying from 
10 to 30 miles. The tunnels pierce merely the thin comb 
of the divide, the approaches for long distances on each 
side being supported upon precipitous mountain slopes, 
where they are exposed to slides of rock and avalanches 
of snow No relief from existing conditions is possible 
except by building much longer tunnels, and Gen 
Chittenden SUggestR a combination by which the railroads 
concerned might jointly build a low-grade route between 
Columbia River and the Sound. He suggllsts, after a 
careful study of the locality. that the best locatIOn would 
be at the point where the Columbia River, in its great 
southern swing through the State of. Washington on the 
eastern side of the Cascade Mountains, comes nearest 
Puget Sound. This point is found at the mouth of the 
Wenatchee River. The distance between tide water at 
Everett or Seattle and the Columbia at Wenatchee is 
barely 90 miles. The valleys of the Wenatchee on the 
east side of the Cascades and Skykomish on the west side 
are almost in direct line to each other, and they lead by 
possible grades not exceeding 0 6 per cent to points on 
their respective sides of the mountains separated by a 
distance of only 30 miles. 

Regarding the cost and time for construction, the 
writer bases his estimates on the experience had with the 
double-track Rogers Pass Tunnel through the Selkirk 
range on the Canadian Pacific Railway, which is now 
nearing completion. Progress has been at the rate or 
about 52 feet per day, which it should be noted is a 
striking advance on the rate in the Simplon and Loetsch­
berg tunnels through the Alps. To expedlte the work, 
four shafts. from 1100 feet to 2320 feet in depth, would be 
sunk along the line of the tunnel, and It is estimated that 
with these four shafts the 30 miles of tunnel could be put 
through in five and a half years at a total cost of 
$43,237,000. 

As to the operating advantages, the Great Northern 
Railway would abandon its present railway over the 
mountains, which has gradients as high as 2.2 per cent 
and takes three hours for passenger trains and ten hours 
for freight trains to traverse, and in its place would have 
a nearly straight and level line, free from risks, and with a 
passenger time of forty minutes and a freight time of an 
hour and a half. The Northern Pacific route would be 
reduced 90 miles in length and 1850 feet in vertical lift, 
while the average saving of distance for the Union Pacific 
would be 180 miles by one route and 140 miles by 
another. 

The Nation and Its Oil Reserves 

W
Eare in entire sympathy with the strong 

appeal which has recently been made by 
Mr. Frankhn T � Roosevelt for the preserva­

tion of certain petroleum reserves for the uses of the 
Navy. In proof of the vital necessity for an ample 
supply, now that our future ships are all of them to be 
oil burners, Mr. Roosevelt points out that the use of oil 
means more speed; control over smoke conditions. so 
that advantage may be taken of the "smoke screen"­
used so efficaciously, by the German Fleet at the battle 
of Jutland; greater radius of action; reduction of the 
fire room force; ability to renew fuel at sea, thereby 
increasing the effectiveness of the fleet by at least 25 
per cent; greater safety of vessels against submarine 
attacks, because of the greater permissible subdivision 
of the ship. In addition to these are other points well 
understood by naval experts. 

If our oil supply were to run out, or if, for some reason, 
it should cease to be available, our latest ships and the 
big fleet which we 'are about to build would be absolutely 
useless for tbe time being, and would remain so for the 
length of time necessary to make vast changes in their 
interior construction to render them available as coal 
burners. Furthermore, the ships as thus changed 
would be far less efficient. 

It is extremely important that we should have a 
reserve supply in tankage, away from the immediate 
coastline for reserve in time of war; a supply for current 
needs, in tankage at fuel ports; and above all a natural 
underground protected reserve, to insure ample supply 
for our future oil-burning Navy. Ten years hence the 
oonsumption by the Navy may reach 10,000,000 barrels 
a year; and therefore, it should be one of the first duties 
of Congress to see to it that the necessary naval oil lands 
are reserved, whatever the cost. If private individuals 
have valid claims on these lands, they should be com­
pensated for them, but the oil should be most strictly 
i�served for naval use only. 
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Naval and Military Notes 
Quick Repairs After Jutland Battle.- According to 

the leading technical journals, within ten days after 
the Jutland battle, the most seriously damaged of the 
British ships was ready to take its place in the line. 
The great majority of the ships were repaired, had 
refilled their magazines and replenished their stores, 
within twenty-four hours after returning to port. This 
is explained, largely, by the fact that before the ships 
reached their base, there was full knowledge at the 
Admiralty as to the extent of damage done and exact 
<letails as to plates to be renewed and the new parts of 
machinery to be replaced. 

Channel Tunnel Likely To Be Built.-It has taken 
this war to bring home to Englishmen the realization 
<>f the need for a tunnel under the English Channel­
-something which the French have long understood. It 
was announced in Paris last August that France had 
taken all the necessary steps to enter into negotiations 
with England for the joint construction of this tunnel, 
and Premier Asquith, in receiving a deputation favoring 
the tunnel, has said that the matter would be 
given full reconsideration either by the War Committee 
or the Committee on Interior Defense. The tunnel will 
be about twenty-two miles in length and will cost 
$80,000,000 to build. 

Torpedo Boats as Taraets.- The old torpedo boats 
.. Craven," .. Stockton," .. Stringham " and "Wilkes " 
are being used as targets in working out torpedo-defense 
problems. The old boats are anchored and are to be 
fired upon by vessels steaming at full speed. During 
recent practice the target boats showed unexpected 
'lbility to remain afloat under heavy gun fire. This is· 
due to the fact that their freeboard is so limited that 
they afford a very small target. These torpedo boats 
were offered for sale by the Navy Department at the 
time they were condemned, some three or four years 
ago, but no bids were received. They are being replaced 
by destroyers of the same name. 

Fate of the "Karlsruhe."-In the earlier part of the 
war, considerable mystery surrounded the fate of the 
German cruiser "Karlsruhe," which for several months 
was engaged in commerce destroying in the West At­
lantic. Suddenly, the world ceased to hear anything 
about the "Karlsruhe" although the British and French 
Governments made no announcement of her having been 
sunk. The question has now been settled by the pub­
lication of the War Diary of Capt. Lieut. Aust, one of 
the surviving officers, who states that the "Karlsruhe" 
was blown up by an internal explosion on the evening 
of Nov. 4th, 1914, when she was a short distance from 
the northeastern coast of South America. 

Defense of the Panama Canal -In the event of 
war one of the very first moves of the enemy would be 
against the Panama Canal; for the seizure of that 
waterway would isolate the Pacific coast, so far as any 
speedy naval cooperation by the Atlantic fleet was 
concerned. To these facts the War Department, of 
course, is fully alive, and plans are now under considera­
tion for the reorganization of the government of the Canal 
Zone. It is proposed to make the military commander 
also the governor, and organize an army department for 
the Zone. Eventually there will be 25,500 troops on the 
Isthmus, and 5,500 civilian employes for the operation 
of the canal. The troops are now being maintained 
there at full war strength. 

Bia Gun versus Duaout.- Among the many amazing 
developments of this most amazing war is the battle 
which is taking place between the big gun and 
deep dugout. Before the war the ordinary six-foot 
trench with a well-constructed parapet, gave sufficient 
shelter against shrapnel fire; but with the phenomenal 
development of heavy howitzer attack, using high ex­
plosive shells, the trench became futile for protection 
and troops were driven underground, particularly when 
they were thrown on the defensive, as is the case to-day 
with the German Army in France and Flanders. It is 
a common experience, when the British sweep over the 
German position, for them to make captures of troops 
which are housed from twenty to thirty feet below the 
surface. 

German Submarine Construction.- In the course 
of an interview with a neutral journalist in Geneva, 
Prince von Buelow, former German Imperial Chan­
cellor, stated that since the beginning of the war Ger­
many has built two hundred and twenty-five sub­
marines. In this connection we note in .. The Army 
and Navy Journal," that "from an unusually well·in· 
formed source," our contemporary is informed that Ger­
Illany is building seventy·five submarines of the snme 
type as U-53, which recently made such a sensational 
visit to our coast. According. to this authority, Ger­
many plans to use twenty·five of these craft against 
Norwegian ships, twenty-five in general maritime de­
struction, the balance of the hoats being kept in reserve 
at a submarine base in the North Sea. 
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Science 

Fllipiniana.-The Philippine Library at Manila 
reports that at the end of the year 1915 its collection of 
Filipiniana amounted to 21,499 volumes. Among the 
valuable materials recently purchased were the manu­
scripts of Apolinario Mabini. 

Rubber BalloonsWanted bytheWeather Bureau.­
Before the outbreak of the present war the rubber 
sounding-balloons used by the U. S. Weather Bureau 
were imported from Europe. The foreign balloons are 
now unobtainable and the bureau has been seeking­
thus far without success-to obtain balloons of satis­
factory quality in this country. 

A New Journal· of Popular Science.-Plans 
are on foot to establish under the joint auspices of the 
National Academy of Sciences and the American Associ­
ation for the Advancement of Science a monthly journal 
devoted to the popularization of scientific knowledge. 
Special emphasis is to be laid upon the authoritative 
character of the contents and the fine quality of the 
illustrations. 

Hailstorm Insurance is more extensively carried 
on in Germany than in any other country. During the 
past 45 years the German hail insurance companies 
have collected the enormous sum of 1,144,799,000 
marks (mark=23.8 cents), in premiums and have paid 
out 902,426,000 marks in indemnities. During the year 
1915 the companies realized a profit of 7,999,975 marks, 
which was much in excess of their average earnings, and 
the business of the year showed an increase in insured 
values of 404,000,000 marks. 

Extraordinary Rainfall.-At a "special orchard 
station" maintained by the U. S. Weather Bureau at 
Altapass, in the southeastern corner of Mitchell County, 
N. C., (altitude 2,625 feet above sea-level), 22.22 inches 
of rain feU during the 24 hours beginning 2 p. m_, July 
15th 1916. This appears to be by far the heaviest 24-hour 
rainfall ever recorded in the United States, though 
heavier falls have occasionally occurred in other parts of 
the world, the most remarkable being 45.99 inches at 
Baguio, in the Philippines, between noon, July 14th, and 
noon, July 15th 1911. 

The Extermination of Ground Squirrels from 
about 209,000 acres of Government land was one of the 
achievements of the U. S. Biological Survey during the 
last fiscal year. Of this area about 36,400 acres are on 
the Fort Totten Indian reservation in North Dakota, 
and the rest mainly on the Modoc, California, and 
Sequoia National forests. In North Dakota, where the 
work has been carried on in cooperation with the State 
experiment station, no less than five-eighths of a ton of 
strychnine has been used in the northern part of the 
state, seven counties having been systematically covered 
with poison. 

Explora tions in Cen tral Born eo. -The explorer Car I 
Lumholtz has recently completed a fruitful expedition 
to the interior of Borneo, devoted chiefly to the geo­
graphical and ethnographical exploration of the upper 
Mahakam valley. In the course of nine months the 
expedition covered more than a thousand miles by river 
in native boats, and nearly half that distance by steamer. 
Numerous photographs and cinematograph pictures 
were made of the natives and measurements were 
secured of 174 individuals, while a number of short 
vocabularies were collected. Important corrections 
were made in existing maps of the interior, especially in 
the watershed region of central Borneo. 

Protectina the Elk of Yellowstone Park. -The 
majority of the elk left in the United States are con­
centrated in and about Yellowstone National Park. 
The Biological Survey states that this reservoir for 
restocking other areas is so important that no pains 
should be spared to ensure its protection, and a careful 
investigation of the animals with a view to their future 
welfare has recently be�n carried out. A count of the 
elk made early in the spring of 1916 showed that the 
southern herd contained about 18,000 animals, which 
agrees with figures previously published. The northern 
herd, however, was found to contain only about one­
third of the number it had previously been supposed 
to contain. 

The Litchi in the United States.-The Bureau of 
Plant Industry reports that since its distribution in 
1909 of the first inarched plants of the Chinese litchi 
(Litchi chinensis) the question of the hardiness of this 
tree, the fruit of which is one of the most celebrated 
products of China, has been under observation. It is 
now believed that there are areas in Florida and 
California where the tree may be expected to live and 
bear if the young plants can be protected or at least 
escape frost until they become thoroughly established. 
Excellent fruits have already been grown in this country. 
The dried litchi" nut, " of which there are imported more 
than 1300,000 worth every year, in no way compares in 
quality to the fresh fruit, which it resembles in appear­
ance. 
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Radio Communication 
Wireless Stations on African Coast.- MilItary engi­

neers ha\'e recently erected Ii wireless station on Cape 
Juby on the African coast. In cases of need at sea the 
service will be available for ships in distress. As the 
big installation on Tenerift'e Island is less than 100 
miles from the Cape Juby plant, communication with 
the Canary Islands is possible and, through them, with 
the Spanish mainland. 

Wireless Telearaphy on Bri tish Ships.-At a recent 
meeting of the North of England Steamship Owners' 
Association correspondence was read with respect to the 
recent instructions that all British ships of 3,000 tons 
gross and over must in the future be installed with 
apparatus for the transmission of wireless telegraph 
messages. The Lord Mayor referred to the difficulty 
likely to be encountered in obtaining operators, and a 
committee was appointed to consider the possibility 
of providing a local school of instruction in conjunction 
with the educational authorities. 

Lona Ranae Aeroplane Wireless Apparatus.--7 
One of the 'wireless sets, employed by our airmen and 
with which the United States Signal Corps succeeded 
in communicating over a distance of 119 miles, from an 
aeroplane, weighs but 60 pounds. The power is fur­
nished by a generator, driven by a two-bladed propeller 
or fan, and developing 180 watts. Another set, de· 
veloped at the North Island, San Diego, Cal., flying 
school makes use of a self-exciting generator, which 
delivers an alternating current of 110 volts at a frequency 
of 500. Its total output is about one-quarter kilowatt. 
The set, complete, weighs about 45 pounds, and it has 
covered a distance of over 140.miles while flying at an 
elevation of 7,000 feet. The use of a fan-driven 
generator permits radio messages to be sent even 
after the engine has stopped, provided the air speed 
is maintained. 

A Typewriter that Decodes Radio Messaaes.­
There has recently been invented a typewriter which 
serves to translate and set down on paper wireless 
messages, so that they may be read by anyone. Briefly, 
the decoding typewriter is operated by means of two 
levers, one for the dots and the other for the dashes 
At the end of the code word the shift key of the type­
writer is depressed, actuating all the type which has 
been locked into place by means of the dot-and-dash 
levers. Obviously, the user of the new machine is sup­
posed to operate the dot-and-dash levers while the 
message is being received. While this is quite possible, 
anyone who has attempted to write down dots and dashes 
of a wireless message on a sheet of paper will appreciate 
the degree of skill that would undoubtedly be required 
in the operatio!l of the new typewriter. In fact, perhaps 
an equal or very little more practice would result in the 
mastering of the code, making a decoding typewriter 
unnecessary. 

Hammond's New Radio Boat.-The new wireless­
controlled boat built at City Island, N. Y., for John 
Hays Hammond, Jr., and the United States Govern­
ment, is 53 feet long and equipped with 400-horse-power 
gaBOline engines. It is named the H-4,' and is capable 
of a speed of 24 knots per hour. Recently speaking of 
his work, Mr. Hammond stated: "A wireless station of 
special design is located at a point where it will be in­
destructible or out of range of the fire of the enemy. 
Then that is connected by land wires to a number of 
observers situated in concrete turrets along the coast. 
Each of these observers is enabled through his wire 
connection to control one torpedo (or vessel). A dozen 
or more torpedoes may be controlled simultaneously 
from one station, but each observer will control one. 
Under the system which we have worked out for some 
years at Gloucester the accuracy of control is such that 
we are enabled to strike a bamboo rod one inch in diam­
eter, standing upright, ten out of fifteen times at a 
distance of three and one-half miles." 

List of Radio Stations.-There has just been issued 
the "Radio Stations of the United States, Edition of 
July 1, 1916," by the Radio Service of the Bureau of 
Navigation, Department of Commerce. Copies may 
be obtained from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., at 
fifteen cents each. The b60k contains 178 printed 
pages besides blank pages for additions and presents the 
following information: Land radio stations, alphabeti­
cally by names of stations; ship radio stations, alphabeti­
cally by names of vessels; land and ship stations, 
alphabetically by call signals; special land stations, 
alphabetically by names; special land stations grouped 
by districts; amateur stations, grouped by districts, 
with names of owners, locations, and power, arranged 
alphabetically by names of owners and also alpha.betically 
by call signals; statement regarding transmission of time 
signals and hydrographic information by naval radio 
stations; transmission of weather reports by naval 
radio stations; international Morse code and conven­
tional signals, and list of abbreviations to be used in 
radio communication. 



570 SCIENTIFIC AMERICAN December 23, 1916 

New steam car broken away to show details of generator and engine 

New Type of Steam Motor Car 
Solution of Steam-Car Difficulties by Introduction of Gas-Car Elements 

THE Steam Car which forms the subject of these 
illustrations has attracted the close attention of the 

automobile engineers of the City of Detroit, in which it 
was developed and built. The type car, upon which 
the later models are based, has been three years in oper­
ation; and has to its credit a mileage of over 35,000 miles. 

The inventor and builder of the car, Mr. Abner Doble, 
convinced of the inherent advantages of power and 
flexibility of steam, determined, some five years ago, to 
apply to a steam car certain elements of quick starting, 
large radius of action (to borrow a naval term) ,. and ease 
and certainty of control, which have made the gas car 
so popular. 

He retained the gasoline car radiator with its large 
condensing surface, thereby securing the condensation 
of all the steam and raising the capacity on one fi.lling of 
the water tank to 1500 miles. He retained 
the carburetor, using a spark plug for 
ignition, and thereby brought the time of 
starting down to 1 Y2 minutes with cold 
water and to less than one minute with 
warm water. And by introducing the 
lubricating oil into the water, he at once 
prevented scale in the boiler and secured 
a continuous and automatic lubrication of 
the cylinders. 

The following description will show how 
the mechanical problems involved in secur­
ing these results have been solved. 

The steam is used in a simple una-flow, 
double action, two-cylinder, locomotive 
type steam-engine, with a bore of 5 inches 
and a stroke of 4 inches. The slide valves 
are on top of the cylinders, and are ac­
tuated by a Joy valve-gear. This gear 
dispenses with the need for eccentrics, 
thus making a one-piece crank-shaft pos­
sible. Moreover, it gives a 'superior steam 
distribution. The gear also reverses the 
engine without the need of extra devices. 
The cut-off can be set at any desired 
point, three being the u�ual number of 
cut-offs provided, � cut-i>ff for starting 
or heavy going, Ys for ordinary running and accelerat­
ing and Ys for high speed and high economy work. 
The valves.are made in two pieces so that they can 
lift in slow running whenever the compression exceeds 
the steam�che8t pressure. This makes a smooth engine 
at all speeds and also allows a high compression at 
all higher speeds and steam-chest pressures. 

The piston-rod passes through a special solid cast iron 
gland, which is made such a perfect fit on the piston rod 
that no steam can blow by. Due to the long bearing 
surface there is practically no wear, and never any need 
for repacking. 

The crank-case is an aluminum casting, and contains 
the entire moving parts of the engine, except the pistons 
and valves. The differential is also contained in -the 

crank-case, and the. taper-tubes of the axle bolt directly 
to it. Thus the engine and rear axle are one unit. 

The main bearings, and the big-end. connecting-rod 
bearings are annular roller, and are of such proportions 
that no wear should occur during the natural life of the 
car. All of the other bearings, such as the wrist pins and 
valve-gear bearings are hardened steel, running in hard­
ened !lteel-bumtings. Due to the slow speed of the engine 
(geared 1 to 1 with the axle) and to the steel bearings, no 
forced-feed oiling system is necessary or even desirable; 
and, I!-s the casing is oil-tight, as the oil is kept compara­
tively cool, and as no carbon, water, or gasoline can 
contaminate the oil, the oil supply in the crank-case lasts 
for several seasons. Naturally all parts of the axle are 
oiled from this same bath. 

The efficiency of the engine is due to a combination of 

A high-powered, steam, runabout 

several features. Being of the una-flow construction, 
where the steam travels through the engine in one 
direction only (i. e. from th9 heads of the cylinder to the 
center exhaust ports), cylinder condensation is overcome 
and it is thus thermally efficient. The valves are flat 
slide valves, accurately fitted, and these in conjunction 
with a long piston with four perfectly fitted rings, and 
the fact that there are no exhaust valves should prevent 
loss of steam due to leakage. 

The power is transmitted to the rear axle by means 
of two spur gears, a 47-tooth gear on the engine crank� 
shaft and a 49-tooth gear on the differential gear. There 
are no change speed gears and no clutch, and the engine 
has more power than is needed to spin the wheels from 
rest on a dry pavement. 
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The water-pumps which keep the boiler supplied are 
bolted onto the right side of the crank-case and are driven 
by means of a roller-bearing crank on the end of the engine 
crank-shaft. In the delivery pipe there is a bypass valve 
operated by means of a thermostatic tube, which by­
passes the water back to the tank when the water-level 
in the boiler is above normal. 

The electric system, to take care of the lights, horn and 
combustion system, comprises a dynamo and a storage 
battery. The dynamo is located on the rear of the crank­
case and is driven from the main axle drive gear. 

After the steam has done its work in the engine, it is 
led to the top of the radiator, and in passing down through 
the passages, gives its heat up to the air passing through 
the radiator and condenses into water. The water of 
condensation returns to the water-tank, where it enters 

near the bottom, so that at nearly all times 
the opening is below the surface of the 
water. Hence, in accelerating from a slow 
speed very rapidly, or in pulling slowly 1,1p 
a steep hill or through heavy mud, at which 
time the draft through the radiator is not 
sufficient to condense all of the steam, that 
which thus finds its way into the tank is 
at once condensed in bubbling up through 
the water. This not only saves a lot of 
water in the course of a day's run, but also 
a large amount of heat which would other­
wise become lost. 

The valves and pistons of the engine, 
the throttle valve, and the water-pumps 
are lubricated in an exceedingly simple 
manner; for a certain amount of oil is put 
into the water or steam. An easy way is 
to pour it into the radiator. This forms 
an emulsion in the water-tank, and it is 
pumped into the generator along with the 
water. As the bubbles of steam break 
through the water surface they take a cer­
tain amount of oil with them, thus lubri­
cating the throttle valve, and then the 
valves and pistons of the engine. The car 
will travel approximately 8000 miles on 

one gallon of lubricating oil, due to the entire lack of 
destructive temperatures, and to the fact that the oil 
is saved along with the water from the exhaust of the 
engine. The oil has a remarkable effect on the 
generator and its operation. It is well known that 
ordinary waters leave considerable scale in a generator. 
Of course, since very little new water is used, there is 
not much scale brought into the system in this way. 

The first thing the oil does is to thoroughly coat the 
entire'inner surface of the generator. This coating does 
not materially obstruct the passage of heat', as it is an 
exceedingly fine coat, due to' the thinness' of oil at the 
generator temperature. This coating of oil prevents 
scale from sticking to the tubes, so that they remain clean. 
The scale forms, of course, as the water is evaporated, but 
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as soon as the scale starts to form it it. 
coated with oil, and, consequently, can­
not stick to any other particles of scale, 
so that the scale remains in suspension in 
minute particles, which are subsequently 
taken over with the steam and finally end 
up in the water tank. The result is that 
the generator remains clean and preserves 
a uniform efficiency. 

For winter running, enough alcohol is 
used to prevent freezing at the tempera­
tures encountered. This does not in­
volve much expense, as the car uses very 
little water in winter, securing as high as 
1,500 miles on one supply. 
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Forke), N. DRk.j for Illinois, from Spring­
field, Ill.; lor Ohio, from the Ohio State 
University at Columbus; and for Iowa, 
Kansas, Missouri and Wisconsin from the 
U. S. Naval Training Station at Great 
Lakes, Ill. These forecast messages are 
received at about 270 amateur radio 
stations. 

Concrete Piles fm Railroad Bridges 

The fuel used il:!
' 

kerosene only. No 
gasoline is needed for starting. It is 
stored in a tank at the rear of the chassis, 
and is made to fio'\iV into the venturi tube 
by a small rotary pump, which is directly 
connected to the blowers. As the fuel is 
burned and not exploded, the car starts 
just B8 readily in winter as in summer. 

Perspective .iew of the engine and casing with steam chest uncovered 

M
ORE and more the utility or conerete 

piles for all sorts of work is being made 
clear. The SCIENTIFIC AMERICAN has d� 
scribed several cases of their use, and 
recent inquiries made by an engineering 
committee of about a hundred of the lead­
ing American railroads, including all those 
whose lines exceed or approximate 300 
miles in extent, have elicited much informa­
tion showing the extent to which this type 
of construction has been taken up by the 
carriers. Not only are concrete piles used as 

The power plant consists essentially of the steam 
generating apparatus and the engine, or steam using 
apparatus. The generator is of the water-tube type, 
consisting primarily of a number of identical sections . 
placed in an insulated casing. These sections consist 
of two horizontal headers connected by sixteen vertical 
tubes. The headers and tubes are made from cold-drawn 
seamless steel tubing, and the tubes are welded to the 
headers by the autogenous acetylene process, making the 
section of one piece of steel. 

About one .. third of the sections are used as the econo­
mizer, and the remaining sections form the evaporating 
p'art of the generator. The water enters the generator 
through the lower headers of the economizer and rises 
through the tubes to the top headers, becoming heated 
on its way by the gases that' have passed through the 
evaporator portion of the generator. From the top 
headers or the economizer the water is led through a pipe 
to the bottom headers of the evaporator sections. The 
water level is maintained automatically about one-half 
way up the generator. The steam rises through the 
upper part of the tubes (becoming superheated on the 
way) and out through the upper headers into the steam 
pipe where it is led to the engine. The amount of steam 
passing being regulated by a throttle valve., 

The combustion takes place in a combustion chamber 
of efficient design, made of a special refractory material, 
which attains. a very high temperature and insures 
perfect combustion, by, heating the gases before they 
burn, and by its very effective catalytic action. The 
gases rise past the tubes of the evaporator portion, and 
are then p8.li8ed over a bridge wall and down past the 
tubes of the economizer portion, where the remaining 
heat units are abstracted by the relatively cool water 
entering the generator by way of the economizer. 

The fuel is burned by means of a system that en­
tirely eliminates any attention or labor on the part of the 
driver, and reduces the time necessary to start the car 
from cold by the amount formerly necessary to properly 
pre-heat the vaporizer. This has been accomplished by 
taking a few pointers from internal cor;nbustion motor 
design. Thus, the air is made to pass through a device 
which mixes into it a correct amount of fuel; then thie 
mixture is led into the combustion chamber, where it ie 
ignited by means of an electric spark plug. To cause the 
air to flow, there. is a small blower, 'driven by an electric 
motor, such as is used in vacuum cleaners, and this 
blower forces air through the carburetor into the com­
bustion chamber. AU that is necessary in order to 
start and run the car is to turn the switch to the running 
position, open the throttle and the car starts off. In 

case the car has stood inactive for several days, so that 
everything is cold, it takes about l){ minutes until the 
car starts. But after a wait of only a few hours, like 
over night, the car starts at once: In case the switch is 
left in the running position, the steam pressure remains 
at the normal point continuously. 

Weatber Forecasts by Wireless 

THE Weather Bureau reports that forecasts for nine 
states are now distributed by wireless telegraphy 

from four points. Those for North Dakota, South Dakota 
and Minnesota are broadcasted from University (Grand 

, Conc:rete pile yard at Memphis, Tenn. 

foundations for buildings, bridges and via­
ducts, retaining walls, conduits, station platforms, docks 
and wharves, turntables and cinderpits, but the current 
problem of replacement of the old-fashioned. pile and 
timber bridge is in a fair way toward definite solution by 
this means. The pile support for trestle bridges of re­
enforced concrete slabs presents a serviceable and 
economical substitute for the culvert where the distance 
to be spanned or the character of the supporting medium 
is such as to preclude the use of the latter. 

The Burlington road, which was the pioneer with this 
type of construction, has about 20 m'iles of concrete pile 
trestles, some of which have been in service eight years. 
The St. Paul started manufacturing and using concrete 
piles for concrete tref!,tles in 1912 and since that time 
upwards of 30,000 linear f eet, have been made and driven. 
On account of the delay to trains that might be 'occa­
sioned by driving on main lines of heavy traffic, this 
company has constructed most of its concrete pile trestles 
on a second track or on lines where the traffic is not very 
dense. The Great Northern, the Illinois Central, the 
Soo line, the Northern Pacific and the Wheeling and 
Lake Erie are among the roads that make considerable 
use of concrete piles for trestles. The Great Northern 
now prefers, however, in place of concrete pile bents, slim 
reinforced concrete piers extending one to two feet below 
the surface of. the ground, and themselves supported on 
wholly subterranean piles. 

It is the consensus of opinion of the maintenance-of­
way engineers of the roads in question that the rein­
forced concrete pile is eminently suitable for use in 
trestle bents, that s. safe load allowance is from 20 to 
35 tons per pile and that the penetration required under 
ordinary conditions varies from two-fifths to two-thirds 
the length of the pile, while the maximum projection above 
tbe ground recommended varies from 10 feet to 30 feet. 
Several roads agree on about 20 feet for this maximum 
projection above ground unsupported while some limit 
it to about 14 or 16 feet and build slim concrete piers for 
greater heights. 

It is concluded that the pre-moulded type of pile is 
preferred by the greater number of roads, due partly to 
the necessity of using this type for trestle work. The 
octagonal, straight-sided pile about 16 inches in diameter 
appears to be the most used shape. The steel reinforce­
ment of concrete piles should be designed not only to take 
a portion of the load that may be placed upon the pile 
after it is driven, but also to take care of the bending 
stresses that occur when the pile is lifted either by the 
middle or by one end, and to withstand the shocks caused 
in dragging it over rough ground and the jars occasioned 
in driving. 

Bridge of oonerete pies on the DIlDois Central Concrete piles supporting abutment of a r.uroad bridge 
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Strategic Moves of the War, December 14th, 1916 

T
HERE appears to. be mo.re po.litics than strategy 

invo.lved in the events o.f the 'past week. Germany's 
o.ffer o.f peace, co.ming immediately after France, England 
and Russia have co.mpleted the reco.nstructio.n o.f their 
respective cabinets with a view to. carrying the war in a 
mo.re vigo.ro.us manner, do.es no.t seem to. be especially 
well timed. It may be that the German Go.vernment is 
co.gnizant o.f co.nditio.ns within the Allied Natio.ns, no.t 
kno.wn to. the o.utside wo.rld, and that this kno.wledge 
co.nvinced the German Chancello.r that the present was 
the mo.st favo.rable time to. o.ffer peace to. the wo.rld; but 
it is po.ssible and quite pro.bable that the German mind­
witho.ut superio.r, when it co.mes to. make a co.rrect 
estimate o.f military situatio.ns o.r strategic requirements, 
but so.mewhat uncertain in its judgment o.f the mo.ral as 
well as physical strength o.f Germany's adversaries-has 
underestimated the sincerity o.f the Allies' expressed 
determinatio.n to. make peace o.n their o.wn terms. On 
the o.ther hand, it must be admitted that Germany never 
has been, and pro.bably never will be, in a better po.sitio.n 
to. "o.ffer peace" than she is at this particular time. 
Her successful invasio.n and subsequent o.ccupatio.n o.f 
Allied territo.ry have placed in her hands mo.st valuable 
trading material with which to. o.ffset her co.lo.nial lo.sses, 
and until the Allies succeed in reversing the situatio.n, 
either by regaining lo.st territo.ry o.n the western fro.nt o.r 
by securing such co.ntro.l o.f the so.urces o.f fo.o.d supplies as 
to. create a co.nditio.n unbearable to. the German peo.ple, 
the physical advantages are clearly o.n the German side. 
I am stro.ngly pessimistic o.n the questio.n o.f 
peace in the near future. Witho.ut giving 
to.o. much weight to. the co.mments o.f in­
spired o.r stro.ngly partisan newspapers, I 
can see many reaso.ns why Germany �ho.uld 
desire peace at this time; but I can see just 
as many equally go.o.d reaso.ns why the 
Allies sho.uld want to. co.ntinue the war in a 
mo.re vigo.ro.us manner than ever befo.re. 
Be this as it may, it is evident that all these 
po.litical and diplo.matic maneuvers have 
had a decided influence o.n the military 
situatio.n o.f the past two. o.r three weeks. 
I have no. do.ubt that when �U the facts are 
published it will be clearly established that 
the co.nditio.ns that bro.ught abo.ut the 
changes' In·-the' 'Russiail cabInet' were 
directly respo.nsible fo.r the lack o.f suppo.rt 
given to. Rumania in her ho.ur o.f need. 

In the meantime, German military 
strategy, which do.es no.t have to. wait o.n 
the maneuvers o.f diplo.mats, mo.ves o.n 
relentlessly to.wards its go.al. The Ruman­
ian situatio.n is develo.ping slo.wly alo.ng the 
lines indicated last week. Such Russian 
aSsistance as Rumania may have been led 
to. expect as a result o.f the cabinet changes 
that recently to.o.k place in the fo.rmer 
co.untry has no.t had time to. make itself felt 

By Our Military Expert 

extending to. the no.rthwest o.f Buzeu. The success o.f 
this mo.vement wo.uld depend entirely o.n the amo.unt o.f 
resistance the Rumanians wo.uld be able to. o.ffer to. the 
Teuto.nic advance alo.ng the Plo.yesti-Buzeu ro.ad. 
Witho.ut stro.ng assistance fro.m Russia, it wo.uld be fo.lIy 
to. attempt ho.lding any line so.uth o.f Buzeu. 

Up to the present time all Rumanian attempts to. stay 
the march o.f the invading armies have resulted dis­
astro.usly fo.r the defenders. Their last stand in the 
vicinity o.f Mizil had to. be abando.ned with the lo.ss o.f 
that to.wn, captured by the German fo.rces o.n the 13th 
instant, with a large number o.f priso.ners. 

In additio.n to. these reverses, disquieting repo.rts are 
received fro.m the upper Buzeu valley as well as fro.m the 
Tro.tus valley, where the Austro.-German fo.rces are 
hammering at the mo.untain passes with both sides claim­
ing slight advantages. Sho.uld the Teuto.ns be able to. 
fo.rce their way into. these valleys, the Rumanian armies 
sho.uld Io.se no. time in evacuating no.t alo.ne W alachia. 
but the so.uthern part o.f Mo.ldavia as well. I do. no.t no.w 
expect that this will be necessary, ho.wever, because with 
the appro.ach o.f winter there WIll be very little advance 
po.ssible thro.ugh the precipito.us defiles o.f the wo.o.ded 
Carpathian Mo.untains. In spite o.f Rumania's heavy 
lo.sses 'in men and material, especially in field artillery, 
her armies sho.uld be able to. ho.ld the invaders so.mewhere 
in 'the vicinity'o.f the Buzeu River. 

We have no.thing very definite fro.m the Do.brudja 
secto.r, altho.ugh it was repo.rted so.me time ago. that the 

selves did no.t kno.w much abo.ut what they were under­
taking, but gradually the mists are clearing away. 
In the current issue o.f the SCIENTIFIC AMERICAN SuP­
PLEMENT, No.. 2138 fo.r December 23d, 1916, there is an 
excellent series o.f pho.to.graphs sho.wing the'manufactur'e 
o.f high explo.sive shells, to.gether with a sho.rt article 
relating to. the wo.rk. The Molecular Volumes of Liquids 
deals with the characteristics o.f liquids, depending o.n 
their chemical nature, co.nstitutio.n, etc. The Problem of 
the X-Rays il a review and criticism o.f an impo.rtant 
wo.rk by an eminent scientist, discussing ho.w an im­
po.rtant questio.n o.f physical science has no.w been so.lved. 
It 'is illustrated by a number o.f diagrams. Psychology 
and Light is an interesting discussio.n o.f the effects o.f 
light o.n mental functio.ns, a matter o.f impo.rtance bo.th 
to. the engineer and the public. Ano.ther paper co.n­
taining suggestio.ns o.f wide practical impo.rtance is that 
On the Natural Method of Learning. Power of Growth in 
Plants cites so.me surprising incidents, which have never 
impressed us, altho.ugh we may have seen similar cases. 
Several excellent pictures add greatly to. the interest o.f 
the no.te. ANew Bromoil Process describes an impro.ved 
metho.d o.f pro.ducing artistic pho.to.graphic prints, which 
is particularly applicable to. po.rtraiture, as is sho.wn by 
an acco.mpanying picture. Road Drat:nage is a: subject 
o.f practical impo.rtance to. a rapidly increasing pro.po.rtio.n 
o.f the public, and this article, by a practical engineer, 
calls attentio.n to. the impo.rtance o.f pro.per ro.ad fo.unda­
tio.ns. 

A Substitute for Platinum 

J
EWELERS who. use platinum to make 

Co.stly and attractive jewelry and 
chemists who. need it fo.r impo.rtant chem­
ical analyses have been in so.re straits since 
the war started because o.f the great ad­
vance in its Co.st. They are no.w o.ffered a 

substitute which is claimed to. be as useful 
as platinum in every respect, at the same 
time having advantages o.ver the o.lder 
metal. 

Befo.re the war platinum was abo.ut 80 
cents per gram; no.w it is $3.85 per gram o.r 
nearly $90 per o.unce. It is o.ne o.f the rarer 
metals and its greatest so.urce o.f supply is 
Russia. Beside its use in fine jewelry, 
it is ess!lntial fo.r crucibles in which chemists 
melt and fuse vario.us ingredients,. since 
it will stand a high temperature witho.ut 
melting, co.rro.sio.n o.r o.ther change. 

SCALE OF �ILf:S 

The new substitute has been very re­
cently o.ffered the co.mmercial wo.rld by a 
Cleveland chemical and mining engineer. 
It is made o.f so.me o.f the metals similar to. 
platinum which are mo.re easily accessible '0 

The Rumanian Retreat 

20 30 "0 SO 

to. this co.untry. These are welded and 
wo.rked to.gether into. an allo.y. 

While the price is the same as that o.f 

(1) Uniceni on the railroad runnin to the .outhea.t from Ployeoti. reported captured by the 
A ustr�German troopo on Dec. 12th. 

(2) The valley of the Trotu. river where oevere fighting f�r the [>OBoe •• ion of important hei ht. 
is reported to have taken place recently between Russian and Au.tro-German troop •. 

(3) The upper valley of the BU&eu river, where the Teuton. are reported to have been checked. 

to. any appreciable extent. The Rumanian 
fo.rces' made a sho.rt and so.mewhat feeble 
stand o.n the left bank o.f the Jalo.mitza 
River, as if to. prevent the cro.ssing by the 
Teuto.nic fo.rces. This change o.f attitude 
did no.t last very lo.ng; the defending army 
so.o.n withdrew fro.m its po.sitio.n and co.n­
tinued its retreat in the directio.n o.f Buzeu. 

(4) Mi.i1, captured by the Teutonic invader. on Dec. 13th. 

platinum, its weight is o.nly abo.ut half as 
much, making a piece o.f the same size as 
platinum sell at half the price. Like 
platinum, it is inso.luble in the usual ho.t o.r 
co.ld stro.ng acids o.r alkalis, no.r will it­
o.xidize o.r tarnish at any temperature. It 
is also. easily wo.rked into. vario.us shapes 
and can be hammered, drawn o.r spun: It 

The delay did no.t affect the Teuto.nic advance in this 
secto.r to. any great extent, altho.ugh it may have been 
sufficient to. enable t,he Rumanian tro.o.ps o.perating to. the 
so.uth and so.utheast to. make their escape fro.m the clutch 
o.f the Austro.-German army in the no.rth, advancing 
with a rapidity which, if unchecked, wo.uld so.o.n have 
enabled it to. interpo.se, between Buzeu and the retreating 
Rumanians, a Teuto.nic fo.rce stro.ng eno.ugh either to. 
capture o.r to. destro.y them. 

The Rumanians having resumed their retreat, the 
invading armies co.ntinued their advance in the no.rthern 
part o.f Walachia, where the rivers are fewer and nar­
ro.wer, crossing the Jalo.mitza River at several po.ints 
and capturing the important to.wn o.f Urziceni o.n the 
railro.ad running in a so.utheasterly directio.n fro.m 
Plo.yesti to Tandarei. Rumania's railro.ad system has 
no.t been o.f much use to. her army in its o.peratio.ns against 
the invadera o.r in enabling it to secure a safe and ade­
quate line o.f relreat east o.f Bucharest. All the ro.ads o.f 
Walachia seem to. have been built with a view to assisting 
the invader fro.m the west and the no.rthwest. 

With the timely BsBistance o.f Russian troops and the' 
co.ming o.f winter, Rumania sho.uld be able to. prevent the 
Austro-German armies (ro.m cro.ssing the Jalomitza 
Rivereast o.f Livedia and taking possessio.n o.f the railro.ad 
east o.f Blobozia. If in additio.n they succeed in deetro.y­
in.@;_ t)l41 bridges iI. t Livedia, Tandarei, Hageteni and 
Chio.ra, -the Jalo.miba River wo.uld pro.ve a' stro.ng 
obtiiacle 'o.n which' to. ·rest. �he left o.f a defensive line 

Bulgarians had cro.ssed the Danube o.ver the Cernavo.da 
bridge and were o.perating o.n Rumanian so.il in co.n­
junctio.n,with Mackensen's army o.f the Danube. 

The Gr,eek situatio.n, which in additio.n to. its bearing 
upo.n the Rumanian situatio.n, co.ntro.ls all o.peratio.ns in 
Macedo.nia as well as in Salo.niki and to. the so.uth, 
remains unso.lved. Desu�o.ry fighting is repo.rted to. 
have taken place al�o.und Mo.nastir between Italian fo.rces 
and Bulgarian tro.o.ps in the western part o.f this secto.r, 
and between Serbians and Bulgars to. the no.rth o.f Mo.na­
stir. Decisive fighting will no.t take place in this sectio.n 
until the Allies feel justified in mo.ving away fro.m 
Saloniki in fo.rce, o.r until the Austro.-German-Bulgarian 
armies to the no.rth of Mo.nastir are sufficiently reinfo.rced 
by tro.o.ps fro.m o.ther fro.nts. This canno.t be do.ne (o.r 
so.me time, perhaps no.t befo.re next spring. 

Serio.us clashes are repo.rted to. have o.ccurred between 
French and Greek tro.o.ps in the vicinity o.f Katerina" a 
qreek to.wn 'recently o.ccupied by the Allies as a pre­
cautio.nary measure. These clashes may hasten the 
settlement o.f this questio.n. The necessity o.f pro.viding 
fo.r the safety o.f their base will so.o.n co.mpel the Allies 
to. ado.pt drastic measures in o.rder to secure co.mpliance 
with their demands. 

The Current Supplement 

T
HE manufacture o.f munitio.ns fo.r the Allies has 

been surrounded with much mystery heretofo.re, 
pro.bably in many cases because the manufacturers them-
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is nearly 20 per cent stro.nger than platinum and nearly 
twice as hard. 

It bids fair to. beco.me an impo.rtant co.mmercial pro.duct 
and a bo.o.n to. industrial and scientific research. 

The Value of the X-Ray 

T
HE X-ray is beco.ming mo.re and mo.re valuable 

day after day. Recently in Cincinnati, a yo.uth 
who. was arrested fo.r striking and injuring serio.usly a 
fello.w-wo.rkman, stated" when arrested, that he was 19 
years o.f age. U po.n learning the serio.usness o.f. the 
charge against him, the defendant and his father asserted 
tha:t he was but 17 years o.ld, and demanded that the 
boy be at o.nce turned o.ver to the juvenile autho.rities, 
as there is a law in Ohio. which prevents a priso.ner under 
18 years o.f age being tried in a criminal co.urt. 

Tho.ro.ughly co.nvinced that the yo.uth was at least 
18 years o.ld, the juvenile co.urt physician decided to. have 
X-ray pho.to.graphs made o.f the epiphyseal bo.nes o.f 
his hand, elbo.w and hip, and also. pho.to.s o.f the same 
bo.nes o.f a 17-year o.ld yo.uth. Co.mpariso.n, it was ho.ped, 
wo.uld then settle the matter, as it is a kno.wn fact in 
medical circles that when a bo.y, reaches the' age o.f 18 
years tho.se bo.nes beco.me hardened. 

The pho.to.graphs develo.ped fro.m theX-iay pictures o.f 
the bo.nes o.f the boys, sho.wed that tho.se o.f the 17-year 
o.ld boy had no.t hardened, but tho.se o.f the defendant 
in the case had do.ne so.. The physician immediately 
fixed the age o.f the priso.ner as 18 years o.r mo.re. 
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The New President of the American Association 
for the Advancement of Science 

By Marcus Benjamin, Ph.D. 

THREE times in the history of the American Asso-
ciation for the Advancement of Science, it has met 

in New York city. First in 1887, when under the 
presidency of Samuel P. Langley, the father of modern 
aeronautics a meeting was held in Columbia College, 
then on 49th St.; again in 1900 with Robert S. Woodward, 
now the president and director of the Carnegie Institu­
tion of Washington, as its president; and finally in 1906 
when William H. Welch, America's foremost pathologist 
and president of the National Academy of Sciences, was 
the presiding officer. This week the greatest of all 
American Scientific associations meets again in our midst, 
and again also at Columbia University, with Charles R. 
Van Hise as its president-elect. 

Charles Richard Van Hise is the son of Henry and 
Mary Goodrich Van Hise, and was born in Fulton, Wis., 
on May 29th, 1857. After the usual preliminary studies 
at various schools, loyal to his native state he entered 
the University of Wisconsin, in the educational work 
of which he has ever since exerted a potent influence. 
In 1879 he received the degree of B.M.E. and a year 
later that of B.S., and in 1882 the advanced degree of 
M.S. Meanwhile his ability and promise gained for 
him an appointment in 1879 to the teaching staff of 
the University as instructor in metallurgy, which place 
he then held until 1883, when he was made an a-,sistant 
professor, and in 1886 full professor, of metallurgy. 
Coming under the influence of his gifted colleague Irving, 
he turned his attention to geology, succeeding in 1888, 
on Irving's death, to the chair of mineralogy, and two 
years later became professor of Archean and applied 
geology. In 1892 he was given full possession of the 
chair of geology which he then held until 1903. Also 
from 1892 till 1903 he was non-resident professor of 
structural geology in the University of Chicago. 

As he grew in wisdom his knowledge of his specialty 
was sought in various fields and in 1883 the U. S. 
Geological Survey, then under Powell, sought and ob­
tained his services. He was assigned to t.he L&ke 
Superior Division under Irving, whom he succeeded in 
this particular work also. In 1900 he was placed in 
charge of the Pre-Cambrian and Metamorphic deposits 
on the Survey with the rank of geologist, and so con­
tinued until 1909, since when he has maintained a con­
Bulting connection only. His services to the Geological 
and Natural History Survey of Wisconsin have been 
valuable and have extended over many years. They 
culminated in hiB appointment as conSUlting geologist, 
a place which he relinquished in 1903. 

In 1903 came the most important event of his career. 
The trustees of his Alma Mater, recognizing him not 
only as the most distinguished almunus of the University 
of Wisconsin but also as the most capable, gladly called 
him to the presidency of the University, a place which 
he has since held. In hiB inaugural address he said: 
"I look forward with confidence to the future, with 
profound conviction that the breadth of vision, which has 
enabled this institution to grow from small beginnings to 
it.s present magnitude, will continue to guide the state, 
until a university is built as broad as human endeavor, as 
high as human aspiration." In this spirit he has carried 
forward the work of the University and has justified his 
selection to the high office which he fills so well. 

As his vision has broadened he has been invited to 
act on many important commissions. Among these 
may be mentioned the following: Wisconsin State Con­
eervation Commission in 1908-15, of which he was chair­
man, as well as a member of the National Conservation 
Commission in 1909; also he was chairman of the Board 
of Arbitration in the controversy between Eastern 
Railroads and the Brotherhood of Locomotive Engineers 
in 1912, as well as chairman of the committee appointed 
in 1915 by the National Academy of Sciences at the 
request of President Wilson to consider and report upon 
the possibility of controlling the slides which are seri­
ously inteIiering with the use of the Panama Canal; 
and he has been a trustee of the Carnegie Foundation for 
the Advancement of Teaching since1909. 

He has contributed to the various series of publications 
of the U. S. Geological Survey many reports and valuable 
papers on the early geological formations and among these 
may be mentioned" Archean and Algonkian" (1892); 
"Principles 0 f North American Pre-Cambrian Geology" 
(1896); with W. S. Bayley" The Marquette Iron-bearing 
District of Michigan" (1897); "The Iron Ore Deposits 
of the Lake Superior Region" (1901); "A Treatise on 
Metamorphism" (t904), and with C. K. Leith "The 
Geology of the Lake Superior Region" (1911). For the 
proceedings of the International Geological COllgress of 
1893 he prepared a paper on "The Pre-Cambrian Rocks 
of North America" and in 1900 he published an important 
paper on "Some Principles Controlling the Deposition 
of Ores" in the Journal of Geology. Since his accession 
to the presidency of the University of Wisconsin his 
writings have been confined chiefly to reports on the 
University, public addresses, and contributions to current 
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literature, notably "The Conservation of the Natural 
Resources of the United States" (1910) and "Concen­
tration and Control-A Solution of the Trust Problem 
in the United States" (1912). 

In addition to the degrees already mentioned he 
received in course that of Ph.D. from Wisconsin in 
1892, and he has also received the degree of LL.D. from 
Chicago (1903), Yale (1904), Harvard (1908), Williams 
(1908), and Dartmouth (1909). President Van Hise 
is a member of many scientific societies both at home 
and abroad, among which may be mentioned the Wis­
consin Academy of Sciences, Arts and Letters, of which 
he was president in 1893-6; the Geological Society of 
America, of which he was president in 1907; the Ameri­
can Philosophical Society; and the Nat.ional Academy 
of Sciences, t.o which he was elected in 1902. 

Van Hisc's connection with the American Association 
began in 1888 when he was elected to membership, and 
two years later he was advanced to the grade of Fellow. 
In 1901 he presided over the section of ,Geology and 
Geography, delivering at the Pittsburgh meeting i� 
1902 a retiring address on "The Training and Work of a 
Geologist.' ' 

Following the time-honored practice of alternating 
in the presidential chair a rep-resentative of the physical 
sciences by a representative of the natural sciences, the 
Association at its last meating selected a geologist with 
It reputation second to none in succession to the dis­
tinguished astronomer who presided so acceptably at the 

Charles R. Van Hise, President or the American Associa­
tion for the Advancement of Science 

meetings held in San Francisco and Columbus in 1915. 
To the honor of association with the immortal names of 
Dana, Hall, Newberry, Rogers and LeConte there is 
now added that of Van Hise. 

Russian Graphite 

THE important graphite mines of Turukhansk were 
opened up some years ago, and promise to afford 

a great yield. It may be remarked that the world's 
allnual produeUon of graphite Is some 165,000 long tons 
by recent figures; aboiit one fourth of this comes from 
Ceylon and one third from Austria, with the remainder 
from Italy, France and other countries. Russia has two 
main graphite regions, the fi.rst one being _situated in 
Siberia in the Tunkin mountains near Irkutsk, wbile 
the second is the one above mentioned. The first region, 
containing what were called the Aliberoff mines, gave 
an excellent graphite for lead penCils, but these mines 
are no longer worked. On the other hand, the Turuk· 
hansk mines have scarcel)' begun working, and are said 
to be rich enough not only to supply Russia, but also to 
allow exportation. They were first brought to notice 
in 18.59 and 1862, then commenced to be worked in 1907. 
Purified graphite from these mines analyzes 98 per cent 
carbon, sbowing its high grade, and it comes·near· the 
noted Siberian. quality, being much better than foreign 
graphite In general. Geological exploration carried out 
by the operating company shows a stratum of graphite 
of no less than 15-foot thickness and covering 450 square 
yards surface, and the total amount Is estimated at 
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600,000 tons. The depth is about 100 feet. Transporta­
tion of the material is cheaply carried out by river route 
to Krasnoiarsk, then by rail to the leading centers, 
affording an important source of this substance for 
crucibles and for metallurgical purposes, as well as for 
lead pencils. 

Indian Mango Plants for United States 

A SHIPMENT of forty-five selected grafts of Indian 
mango plants ill eight varieties has recently been 

made from Madras to a horticulturist in the United 
States, who will transplant the trees in Florida. The ex­
periment is regarded with special interest by the pomolo­
gists of the Department of Agriculture, as mangoes pro­
duced in India are considered particularly fine, the ripe 
fruit of the best varieties being of delicate consistency 
and agreeable t.aste, the demand for which is always 
active. 

The horticulturist importing these plants intends to 
graft them on Florida stock or else to develop a special 
plantation of East Indian mango trees in the United 
States in a suitable locality. Mangoes can be grown 
from seed, but it is the general belief that seedlings 
rarely produce fruit e4jual to the parents, nnd the usual 
method of propagation is by inarchlng. The stones are 

usually sown at the time the fruit is in season and the 
plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished 
in India during the setting in of the rains in the second 
year of the growth of the seedling. At the close of 
the rains the union is usually complete. The two prin­
cipal localities In I ndia where the finest fruits are said 
to be produced are l\Ia�ag9n, at Bombay, and Maida, in 

Bengal 

Diagnosing Auto Troubles WITH the rapid growth of the service end of the 
. automobile industry the development of specialists 

has begun to rival the medical profession. In the 
larger repair stations are men who do nothing but 
adjust valve tappets; otbers will be kept busy on ear­
buretcr work, and the reJ)lacing of gears will be the 
main duty ot a third group. 

These iines are all extremely necessary, but the man 
who can drive a car around the block and tell exactly 
what is the trouble with it is in a class by himself. He 
is the examining physician of the repair clinic, and like 
his more profeSSional brother his work is well spiced 
with variety. 

..  I always look for the simplest thing first," said one 
of these testers the other day. .. The average repair 
man will try all th4' hard ways he knows to get a 
machine in shape, aud In a large number of cases he will 
stumble on some simple little thing that is the key to 
the whole situation." 

- He went on to say that earlier in his career he ha,l 
spent half a day on a car trying to find out why it would 
run well for a quarter of a mile and then stop. It 
seemed like a stoppage in the gasoline pipe and the 
line from the tank to the carbureter was removed and 
thoroughly cleaned. The earbureter was taken oil and 
found to be quite clear of dirt, yet whea the machine 
was again driven it stopped after traveling smoothly for 
a couple of blocks. 

After wasting a half a day the cause of the trouble was 
discovered in the shape of a stop cock in the pipe line 
f,rom the gas tank. The handle of the cock was hori­
zontal when in the open position, and the jar of the 
machine had pnrtially closed it so that gasoline could 
only ftow very slowly. The Dowl of the carbureter 
would fill up while the car was standing, and as soon 88 

the gasoline in the float chamber was exhausted the 
engine stopped. 

Many people have the bad habit of adjusting their 
brakes without the use of a jack. Without raising a 
wheel from the _ground it is almost impossible to deter­
mine whether/the brake is set up tightly enough to 
drag when the pedal or lever -is fully released. Fre· 
quently this difficulty leads to the taking of the car to 
a serVice station with the complaint that the motor 
will not pull, and refuses to climb ordinary grades on 
high gear. SOInetimes the service people get a car in 
this condition, and find that the owner has tried to 
compensate for his brake drag by changing his car­
bureter to give a richer mixture. 

Recently an owner telephoned to a service station for 
an expert, saying that his car absolutely refused to 
start after the most patient efforts. The owner had 
tried priming, and hot water in the radiator, but not 
a single explosion was forthcoming .. One look, however, 
was sufficient for the expert. A bright new coat of 
aluminum paint covered the engine from the tops ot 
the spark plugs to the crank case, and served to short­
circuit the ignition apparatus most effectively. .. He 
even painted the porcelain on the plugs," laughed the 
service man, .. and it took m e  two hours .to clear the 
generator and starting motor. A few experiences of that 
kind make us realize that it :is a pretty broad claim to 
call a motor car fool proof." 
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How Waste Paper is Treated to Make New Paper 
An Account of Processes and the Difficulties to be Overcome in Removing Printer's Ink 

By Thomas J. Keenan, F. C. S., Editor of Paper 

THE recent extr�ordinary rise in the price of paper, 
: resulting from abnormal demand and curtailed 
supply, has again directed attention to the possibilities 
of reclaiming waste paper by the application of methods 
for the removal of printer's ink. 
have been devised for achieving 
this result, with and without the 
use of chemicals. The ideal system 
of treating 11.11 grades of printed 
paper 80 as to produce a clean 
white pulp capable of conversion 
:nto new paper of the same quality 
as the original seems, however, to 
be as far off as it was when experi­
ments were first undertaken a 
century ago. It is a problem 
that has long engaged the atten­
tion of investigators, and is now 
being studied anew as a coronary 
of the European conflict. For it 
is the existence of war in the great 
pulp and 'paper manufacturing 

Processes innumerable 

treatment with alkali, the oily constituents of the ink 
are converted into a soluble soap and the ink is con­
sequently more easily detached from the surface of the 
paper. If it were then possible to treat the paper 
superfi.cially and carry away the dissolved and the 

�t. _coo "'- AawcI.odoo 

and any attempts to remove this pigment constituent 
must rely entirely upon mechanical means. Resort 
is usually had to some form of sieve, such 'as an ordinary 
drum washer revolving in the vessel containing the old 
paper suitably pulped, or by passing the pulped paper 

treated with the alkali or soap 
over .flat sieves. 

. centers of Europe, with the oon­
sequept interruption of supplies 
of both raw and JiniBhed materials, 
that has caused scarcity �nd 
increased demand here 88 well as 
abroad. 

There bas never been much 
difficulty in the treatment of the 
superior grades of magazine and 
book papers for the removal of 
printer's ink and conversion of 
the pulp into clean paper nearly 
equal to the original sheet ; 
indeed, many of the trade 
journals are now printed on con­
verted paper of this sort. Here 
the original sheet happens to be 
formed out of cooked wood pulp 
consisting of: nearly pure cellu­
lose, a substance that will stand 
boiling in alkaline soluttons and 
subsequent bleaching without 
undergoing further discoloration 
or material damage to the fibers. 

Bales of assorted waste paper Ilear the BrooklTn Bridge ready for shipment to the mills 

There are two defects in any 
process based on this system 
of washing; first, a serious loss 
of weight, owing to the removal 
of a very large proportion of 
the clay and small fibrous matter 
from the original paper, and 
second, the impossibility of taking 
out the whole of the carbon. 
The final result is merely a pulp 
of grayish color,Bomewhatstronger 
than the original newspaper, but 
with its weight seriously dimin­
ished. Hence the cost of treat­
ment is higher than is warranted 
by the quantity and quality of 
the product. It need hardly be 
pointed out that the introduction 
of mineral oils not easily saponified 
by alkali has rendered the case 
still more hopeless, since the oily 
constituents of the ink are not 
marlc soluble by the addition of 
alkali, and the reduction of the 
paper to pulp for the purpose of 
wMhinp.: does not effect any 
material change in color. 

With ordinary newsprint paper 
the conditions are different. Of 
course this can always be dis­
integrated and reduced to pulp 
for subsequent conversion into 
an inferior grade of wall paper, 
or used for the manufacture of 
paper board and wrapping paper. 
But the· body of newsprint paper 
is composed of raw, unoooked 
wood, with merely sufficient chem­
ical fiber or cellulose to hold ·it 
together, and enough clay and 
sizing to' fill up the interstic� 
orthe.fibers and impart a surface 
to the finished sheet so as to 
make it capable of taking an 
impression. In addition to the 
discoloring . action of. strong ' al­
kaline solvents of printer's ink, 
this fiber is affected even by the 
ordinary bleaching agents. 

To be sure, the. treatmE'!nt of 
papers printed chieOy with soluble 
inks and dyes does not offer much 
difficulty, as these coloring matters 
are soluble in water or any 
stronger chemicalsj 'such as acids 
and alkalies. III many cases the 
mere soaking in water is sufficient 
to remove the· ink and to give 
pulp of a fairly white character. 
With paper . bearing ordinary 
printer's ink the case is different. 
This ··ink consists of a pigment, 
usually carbon black or animal 
bla\lk, combined with a vehicle in 
the shape of a. rosin varnish 'with a 
mineral or a vegetable oil 88so1vent. 
The more expensive inks· use lin­
seed oil· partly oxidized by boiling 
to a varnishlike consistence. 

The many patents which have been taken out in the 
hope of removing printer's ink from waste newspapers 
have been based mainly on the· use of Bome form of 
alkali. In the case of varnishes made with vegetable 
oil vehieles, like linseed, which saponify fairly well on 

Sorting out the various' grades of waste paper 

Valuables are sometimes found among the waSte 
. . 

loosened constituents, there might be some chance' of 
I;llore or less complete. removal of the ink. But the 
pigment constituents of the ink'- namely, the minute 
particles of carbon, are ' not in any' sense attacked; being 
merely freed from their combination with the varnish, 
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Not.withstanding the difficulties 
attenrlinj!; 11.11 efforts to repulp 
waste f)aper economically, a large 
tonnagE'! of book paper is produced 
from thiR source annually in many 
mills throughout the country. 
The bulk of the paper made from 
old magazines is used in the 
printing of trade journsls and 
the cheaper illustrated weeklies, 
but some mills send their entire 
output to mail order houses for 
use in the pUblication of their 
catalogues. In such a mill the 
regeneration of the waste paper 
is accomplished in a simple 
manner. Care is exercised to 
exclude from the material all 
paper made of mechanically 
ground woodpulp. Suspected 
sheets are dabbed with a strong 
solution of nitric acid and if the 
spots turn brown, rejection fol-
lows; or a solution of phloro­
glucinol in alcohol containing 2 
per ccnt of hydrochloric acid will 
give a quick indication of the 
presence of ground wood by 
turning it pink. 

After a rough tearing process 
followed by a dusting operation, 
the mass of waste paper is loaded 
into large steel boilers capable of 
holding several tons of material. 
The boiler is then filled with a 
weak solution of about nine parts 
of soda ash in 100 parts of water. 
The contents are then heated by 
steam to a certain temperature, 
well under the boiling point; 
too much heat would disintegrate 
the fibers and loosen up the sheet 
more than would be desirable. 
The object sought is a mere 
surface loosening of the ink, in 
order to facilitate the subsequent 
washing process, before the pulped 
material is subjected to the ordi­
nary operations of paper-making. 

During recent years the atten­
tion of experimenters in the 
conversion of waste papers into 
good pulp has been directed to 
mechanical means of brushing 

the adherent ink from the paper after it has been' loosened 
by treatment with an alkaline solution. This object has 
been' attained to a greater or less extent by two in­
ventors of machinery for reclaiming old paper, one in 
Germany and the other in the United States. Under 
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the'6erman invention the printed or written 
old papeds thrown, in measured quantities, 
into a cylindrical screen. This revolves in a 
vat containing a weak solution of soda ash, 
bisulphite of soda and another alkali that 
exerts a bleaching !L8 well'.as a solvent 
action. The slightly heated alkaline liquor 
permeates the paper and saponifies the 
printer's ink, which is dissolved away. 
By the revolving motio.n of the cylindrical 
screen or drum the paper is gradually 
reduced to a coarse pulp, some of the larger 
pieces of paper often resisting the treat­
ment. After 10 or 15 minutes of churning 
the charge of partly pulped material is 
transferred to another machine, where the 
adhering lye is separated from it to be 
used over again in the first soaking drum. 
The pulpy mass is then treated with fresh 
lye and washed with water in a disintegrat­
ing machine where the finest particles of 
color and dirt are removed from the fibers. 
When this process is completed and the 
fiber pulp is separated completely from 
the dark fluid that contains the mineral 
ingredients (clay, etc.) and the saponified 
printing ink, the mass of fibers is moved 
slowly forward on a long, narrow, close­
meshed, traveling screen of wire. Here 
the superfluous water is abstracted. On 
its way the mass is sprayed vigorously 
several times by water from sprinkler 
pipes, being thereby stirred up, washed 
out and freed from the 18at traces of dirt 
and lye. The greater portion of the wash-
ing water runs 00' during the washing 
proce88, the remainder being removed by a pressing roll 
arranged 'at the end of the traveling screen. From· the 
rolls the now finished pulp is removed by a scraper to be 
returned to the stuO' vat of the paper machine, either 
directly or after preliminary mixing with clay, size and 
other substances required in the production of diO'erent 
papers. One of the advantages claimed for this in­
vention is an economy in material, as none of the long 
cellulose fibers are lost in the washing, conducted as it 
is over a fine meshed screen. 

The American invention, known 8S the Winestock 
process, is distinguished by several novel features, most 
important of which is the maintenance of a rapid and 
steady circulation until all the stock is defibered. The 
design of the apparatus is shown in the accompanying 
illustration. It will be seen that circulation is main­
tained by a pair of propellers situated at the bottom of 
a tank equipped with a draft tube. These propellers 
are driven at a high rate of speed, the intent being to 
have the blades strike the floating particles of paper 
with such quickness that, embedded 8S they are in 
water or a weak alkaline solution, they are unable to 
take up bodily the rapid motion of the propeller blades, 
and therefore are pulled out, defibering the paper 
without materially shortening the fiber, while at the 
same time loosening the ink. The propeller performs 
the secondary function of producing rapid circulation 
of the material without the necessity of using a pump. 
The blades are overdriven or cavitating screw propellers 
similar to those used in marine work. The ink removal 
is eO'ected by a combination of the loosening action due 
to defibering and the scrubbing action of the blades in 
the presence of a mild alkaline detergent. The deter­
gent and. defibering action of the Wi,nestock process is 
said to be so efficient that the recovered stock requires 
no bleaching. This is an advantage of great weight, 
particularly since small amounts of ground wood are 
liable to creep in despite careful sorting, and render the 
color unsatisfactory if bleaching is depended upon. 

A technical description of the sequence of operations 
and machines in the Winestock process may have 
suggestive value for those interested in the general 
subject of waste paper recovery. The paper, according 
to its condition, is first sorted by hand, 
or dusted in a duster and afterwards 
sorted, the former procedure applying 
where the stock is reasonably clean. The 
paper is then torn and further dusted by 
a "railroad duster," or its equivalent. 
The paper is next conveyed by a .belt 
or apron or by an air conveyor up to a 
soaking tank with agitator, in which it is 
thoroughly wet in plain water at about 
1600 Fahrenheit. This tank is so placed 
that it can quickly charge the Winestock 
machine, which works in batches. The 
water in the tank is preferably heated 
by the exhaust from a steam turbine 
driving the machine. If this arrangement 
is employed, the steam from the turbine 
may be discharged directly into water, 
since it is not contaminated with oil. 
The pulp from the Winestock machine 
requirllll only washing, or at most, washing 
and brushing out in a Jordan refining 
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Machine with which the waste paper is delbered 

engine to render it suitable for use in the manufacture of 
new paper. 

Although it is possible, without the addition of any 
new stock, to make a good quality of book paper from 
pldp recovered by the Winestock process, it has been 
found desirable to add a small percentage of fresh 
sulphite pulp to the material in the beating engine. 

Cross-section of the deJibering machine 

Unusually good results have been obtained with' the 
Winestock machine in the cleansing and defibering of 
waste newsprint paper. After treatment and washing 
in water, the recovered pulp is found to be of a yellow, 

. natural wood color which can be toned to the tint of 
ordinary newsprint pape� by means of blue and red dye 
and, to come extent, by the use of clay as a filler. In 
experimental operations wituessed by the writer the 

Molds and framework f or the catalogue cottage 
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recovered' fiber from mixed papers showed 
good color strength and appearance and it  
W8S evident that the material could be 
worked back into papers nearly identical 
'with those from which the fiber was 
recovered. 

A special soap compound is prescribed 
for use with the Winestock machin�. This 
consists of tallow saponified by caustic 
pot8sh in combination with a saturated 
solution of soda ash containing waterglass 
(sodium silicate) and aluminum chloride. 
It is possible, however, to remove certain 
kinds of ink by the violent mechanical 
action of the propeller blades in a bath of 
hot water alone. As will be understood, 
the eO'ect of the detergent or soapy com­
pound on heavy printing ink is to saponify 
the fatty material that carries the pigment. 
This pigment, usually vegetable or animal 
carbon, upon being set free from the linseed 
oil or other fatty acid or rosin used as a 
vehicle, tends to float on the top, from 
which it can be easily removed. 

Although papers produced wholly or 
largely from previously manufactured 
material may be made to resemble in 
appearance the original sheet, they 'are 
never of the same quality, and must con­
sequently serve an. inferior purpose. This 
has been pointed out by Cross and Bevan 
in their Te:&t-book of Paper Making in a 
reference to the damage to fibers caused 
by a second operation: "I n their second 

(Concluded on poqe 5711) 

Concrete Cottages from a Catalogue" 
B1 F. C. Perkins 

WE have had the "stock" house, the parts for 
which are selected from a printed catalogue and 

ordered by number; and now we are offered 8. variation 
upon the same theme in the concrete cottage poured 
in stock forms of pressed steel. It is claimed that these 
forms enable concrete houses to be built for much less 
than the cost of frame cottages with either solid or 
hollow walls; and their advantages in convenience over 
these, as well as over the wooden forms cut and nailed 
up on the premises, are obvious. The forms come in 
multiple sizes, on a basic unit of 4 inches, and are com­
pletely interchangeable; so the prospective builder of a 
house can' modify to suit himself any of the dimensions 
of his Castle in Spain, subject to the single restriction 
that all his measurements must be multiples of 4 inches. 

As our illustration makes clear, the forms consist of 
two essentially distinct portions-the girders which go 
to make the supporting framework, and the plates which 
serve actually to mold the concrete. All joints are made 
with clamps and wedges, and these are securely fastened 
in their places, so' that there are no small loose parts to 
become detached and get lost. Heating ducts, electric 
conduits, water pipes and so forth are put in place after 
the framework has been erected and before the plates 
have been put on. The steel girders and plates are as 
light as it is possible to make them while retaining 
sufficient strength and rigidity to produce straight and 
accurate walls. A smooth, even finish is obtained, .so 
that plastering and patching are unnecessary; and where 
time is no consideration it is perfectly feasible for two men 
to erect and take down all the forms for an entire house. 

There is much flexibility in the use of these forms. A 
!lingle story may be set up and poured at a time, and 
.many of the plates used again for the nex� story; or 
.the whole structure may be lined up first, and the pouring 
then done, all at a single operation. In following this 
,course, . it is often advisable to avoid dropping the con­
crete a long distance . by temporarily removing single 
plates to 'afford a chute for pouring. Another method 
of procedure is to erect the entire frame, or a large part 

thereof, and then lay the plates a single 
row at a time, pouring each layer imme­
diately these are in position. 

Not only may forms for cottages be 
secured, but for barns, garages, orna­
mental boundary walls, etc. The forms 
for one story of a house abou� 24 feet by 
32 can be set up by four men in two days ; 
and by using three sets of ribs and one 
of plates a story can be poured every day 
in good concrete weather. After the 
concrete has been in place for 24 hours 
the plates are removed by simply loosening 
the wedges and turning the clamps. The 
uprights can be left in place a day or two 
longer as a meas'ure, of safety to support 
the wall, and the plates can be moved to 
another story or another house. The 
ratio of three times as many ribs as 'plates 
is one which experience has shown to lead 
to the most economical prosecution of 
the work. 
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Tbree-quarter rear view or a recent type or Zeppelin. 680 reet long and 72 reet in diameter. which is propelled by six motors, developing 1,500 horse-power 

Evolution of the Rigid Airship Design 
Present Stat,ls of Zeppelin Construction 

By Baron L. d'Orcy, M. S. A. E. 

I NDICATIONS are at hand showing that Germany's 
practical monopoly in Zeppelin construction is being 

gradually overcome by other nations, for it is common 
knowledge that at le�t two Great Powers are at present 
experimenting with rigid airships; what is more, it is 
announced that the U. S. Navy Department is now also 
considering the desirability of laying down such aircraft. 
It seems fitting in view of these facts to recapitulate here 
briefly the evolution of the rigid airship from its very 
inception so that suitable deductions might be drawn 
from past failures and successes. For the sake of con­
venience the structural items of the rigid airship, such 
as the hull, the cars, the propelling apparatus and the 
control surfaces will be reviewed here separately. 

THE HULL.-David Schwartz, the Hungarian engineer 
actually fathered the rigid airship, for, having built two 
such craft as far back as 1893 and 1895, he first employed 
the method of building up the hull frame of longitudinal 
girders and crossrings. This system has victoriously with­
stood the test of time; it is not only used up to date in 
the Zeppelin, but was also employed in the British 
Vickers and the French Spiess airships, and even the 
Schuette-Lanz design which originally substituted for the 
longitudinal girders a spiral cross lattice work of laminated 
wood, promptly reverted to it in the second airship. 

The material used in the frame of the early rigid air­
ships was practically pure aluminum which Schwartz 

"employ�d -in the form of tubes and Count Zeppelin in the 
form of lattice girders; the great brittleness and con­
sequent unfitness of this metal for airship construction 
revealed itself when one of Schwartz's airships burst 
upon being indated while the other one broke up upon 
landing, not to speak of the countless collapses the 
early Zeppelins suffered. Since the aluminum industry 
has produced zinc-aluminum alloys whose tensile strength 

approaches that of cold rqlled steel for but one-third 
the latter's weight, rigid airship hulls have become less 
apt to break up on coming somewhat roughly in contact 
with the ground; still this danger permanently exists 
in a lesser degree and it app'ears that the only way to 
overcome it would consist in adopting the wire bound 
wooden trelliswork of Schuette-Lanz pattern whose 
springiness constitutes its greatest asset, although its 
unit weight is greater than that of a Zeppelin hull. 

One of the most important items of an airship is the 
shape of its hull for this determines the amount of air 
resistance that must be overcome, the most favorable 
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Triangular aluminum trelns girder or a Zeppelin airship 

sbape being obviously.the one which .affords the greatest 
power economy. In Schwartz's days it was the pro­
jectile that was supposed to meet the least resistance 
through the air; consequently the Schwartz airships 
had a cylindrical form with a pbinted bow, and a rounded 
off stern and were only four diameters long. Laboratory 
research work has since revealed that the most efficient 
airship hull is one six diameters long with the master 

CootIcIJ of Tiu A�/4H< 

diameter at about 40 per cent of the length from the nose, 
the general shape being elliptical and the nose some­
what blunter than the stern. This hull shape is now 
being used by all airship builders but the Zeppelin Co. 
which still adheres to the characteristic pencil shape 
of 9 to 10 diameters length, although some concession to 
modern ideas may be found on the latest models in the 
blunt bow and conical stern which have taken the place of 
the formerly symmetrical arched points. The most 
plausible explanation for this seemingly uncalled for 
conservatism seems to be the fact that standardization 
of parts is infinitely more simple for a hull which is 
straight sided over three-quartes of its length, where its 
crossrings are consequently of the same diameter, than 
for an irregular ellipsoidal shape. And since all the 
girder rails and web pieces of a Zeppelin are punch 
pressed the importance of having a small number of 
sizes becomes self-evident. Another reason why Ger­
many seems unwilling of giving up the classical pencil 
shape of Zeppelins is found in the size of her airship 
sheds which were built large enough to take care of 
future increases in size for a given ratio of length to 
beam only, so that by suddenly decreasing the fineness 
ratio of the latest Zeppelins to 6;1 none of Germany's 
pre-war sheds would afford a berth of sufficient width 
for these leviathans. In this country where no such 
conditions prevail, airship designers could well afford 
to avoid ·:drawing their inspiration exchisively from 
German sources, for it seems that American ingenuity 
coupled' with a proper training both in engineering and 
aerodynamics should utlimately produce something 
better than the Zeppelin. 

It is interesting to note that on the latest known 
type of these airships the gangway which formerly was 

(Continued on page 0579) 

BuD frame or a Sc.uette-L ..... irs.ip, made or laminated wood trelliswork Bldl rrame or a modem, :.Zeppelin airship. made or aluminum-alloy treWa 
and kept under tension by wire bracing girders. NOh! king post braeing on polygonal girders 
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Right side or motor wheel, showing 
flywheel 

Bicycle motor wheel attached to a bicycle, as It 'appears In use Left side or wheel, showing engine 
and attachment 

A Power Plant f(ll' a Bicycle 

THE lure of the open road is daily becoming stronger 
with the public, for everyone appreciates a pleasant 

run or a picnic in the country, which constitute most at­
tractive forms of popular relaxation. The automobile is 
of course the most efficient means for enabling people to 
enjoy these pleasures, and noting the e8,se with which 
this vehicle fills its purpose bicycle riders have long 
wished for some method of applying power to their light 
and convenient mount that would relieve them of someof 
the labor of travel, as well as enabling them to extend 
the radius of their travels without increasing the exertion. 

To meet this demand many schemes have been de­
vised for adapting a gasoline motor to the bicycle, 
but iIi most of these there have been objectionable 
features and although more bicycles are in use to-day 
than ever before, the number fitted with power is very 
smaH. If the power plant is attached to the frame of 
the bicycle it usually develops that the machine is 
not strong enough to carry the added weight and with­
stand the vibration of a fast-running engine, which 
moreover is not entirely comfortable; and if the power 
is applied as an auxiliary attachment, the outfit becomes 
somewhat cumbersome and loses some of the desired 
traction. At the recent motorcycle show at Madison 
Square Garden a new power plant that can be applied 
to any bicycle was disclosed, which appears to meet 
the requirements of the bicyclist in a very satisfactory 
maQner. 

As will be seen from the accompanying illustrations the 
power plant is incorporated as a unit with the rear wheel. 
It is not an attachment to be placed on the ordinary wheel 
of the bicycle, but a specially built wheel, complete with 
all' necessary mechanism that is substituted in a few 
minutes for the regular wheel. This is a very desirable 
feature, for this special wheel is very strongly built, with 
special rim and heavy spokes, thoroughly adapted to 
carry the weight of the motor, and to stand up under the 
application of power, which an ordinary bicycle wheel 
is unfitted for. 

The engine is an unusually neat little four-cycle 
gasoline motor of two horse-power, which will drive the 
outfit as fast 88 is safe for a bicycle on ordinary r.oads, 
with an ample reserve of power for hills. To meet any 
Cjuestion of balance, from the engine being located on one 
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side of the wheel, the main shaft of the engine is extended 
right through the hub of the wheel, and the flywheel is 
mounted on the right side of the rear wheel. This has 
the additional advantage that it permits of substantial 
and well arranged bearings for the main shaft. An in­
genious ignition inagneto is built into the flywheel; 
and the drive to the road wheel is through spiral cut, 
nickel steel gears. There are two connections between 
the bicycle frame and the power unit. The rear fork 
ends are attached by bolt� to a pair of collars that sup­
port the power plant, which pivots on these bolts. A 
pair of pressed steel arms, which also support the mud­
guards and gasoline tank, bridge the road wheel on each 
side and are attached, to the collars of the power unit. 
At the forward end of this yoke is a curved rod that 
passes through a clamp fixed to the forward part of 
the rear forks of the bicycle frame, just behind the crank 
bracket; and threaded on this rod are two helical 
springs, one above and the other below the clamp. 
This arrangement of yoke arms and springs permits the 
power unit to rock on the pivots formed by the rear 
connecting bolts, which not only cushions all shocks of 
the drive when starting, but also acts as a spring frame 
that softens the road shocks to the rider. 

The control of the motor is through a single Bowden 
wire connecting with a small finger lever on the handle­
bar. The outfit weighs only 57 pounds, all of which is 
available for traction, and the half-gallon tank carries 
enough fuel for a trip of 50 miles. All moving parts 
are carefully protected from dirt and particular attention 
has been given to simplicity in removing the cylinder 
for cleaning, etc. It may be noted that the designer 
of this outfit is one of the oldest and best known motor­
cycle engineers in the country, who thoroughly knows 
the requirements of two-wheeled vehicles. 

Digging Trenches and Erecting Breastworks by 
Gasoline Power 

THE vast amount of labor that is required in pre­
paring the field fortifications or trenches that ex­

tend for hundreds of miles on the Western fighting front 
of Europe has caused the belligerents to devote no small 
share of their inventive genius toward the development 
of a military trench-dtgger. Reports have it that 
considerable success has been achieved in this direction; 

but the accompanying illustrations are perhaps the first 
pictorial evidence of the use of gasoline trench-diggers, 
to reach this country. 

The trench-digger here shown is now being employed 
by the French army for the purpose of digging trenches 
and throwing up breastworks, in one operation. It 
appears to be a powerful truck mounting a bucket ex­
cavator of conventional design, and fitted with a pro­
jecting framework and windlass in front of the radiator. 
While moving from point to point the power of the 
engine is applied to the rear, broad-tired wheels of the 
motor truck in the usual manner, but in actual excavat­
ing service the power plant is called upon solely to 
operate the excavator. In the absence of definite facts 
it is safe to assume that, owing to the slow progress of 
the trench work, it would not be possible to apply the 
engine power to the propulsion of the machine without 
greatly complicating the transmission system; and even 
then, the advantages gained would be negligible since 
the heavy work is centered about the operation of the 
bucket belt. Consequently, the propulsion of the ex­
cavator o�er the ground is accomplished by the hand­
operated windlass at the front of the truck, winding up 
a heavy cable which is fastened to some substantial 
object, such as a tree, at the farther end. The two 
men, operating the windlass through reduction gearing, . have no difficulty in pulling the excavator along at a 
slow but sufficient rate of speed. 

One cannot form even a modest conception of the ex­
tent of modern trench systems as exemplified by the 
Western front of Europe, without actually visiting the 
battlefields. The recent drive of the Anglo-French 
armies on the Somme has disclosed tier after tier of 
German trenches, deep, properly drained, and often ce­
mented. It is to render unnecessary the taking of many 
fighting men from actual. duty on the firing line that the 
trench-digger is being introduced .. 

The trench-digger, rumbling at 3. leisurely but steady 
gait over a field, leaves behind it a deep, clean-cut 
trench, provided with high breastworks. The latter result 
from the throwing out of the excavated material on both 
sides of the gasoline digger. With a trench of the proper 
depth and suitable breastworks in the rough, the military 
engineers consider the remaining work of converting 
these into first-class field fortifications, a simple matter. 

eo,,_led. U __ � UDde......oo 
Leaving Ia Its wake a clean-cut trench with high breastworb, this Frellch trench­

diller areatIJ almpUDea the work or the milltarJ enlineera 
�ar. view or the trench-digger, showing the excavator buckets 

and the. trench and breastworks 
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Inventions New and Interesting 
Simple Patent Law; Patent Office News; Notes and Trademarks 

A Flexible Armored Diving Suit for Descending 
to Great Depths 

T
HE Steamer "Mary Ethel" recently put out from 

Toledo, Ohio, having on board a group of prominent 
people from that city. Among them was B. F. Leavitt, 
an inven�or of Toledo, who, wearing his new patented 
diving armor, descended 361 feet in the waters of Grand 
Traverse Bay. This establishes a new world's record for 
deep-sea diving. 

The Leavitt invention is unlike the conventional diving 
dress in that it is heavily armored throughout and con­
siderably more bulky. It is entirely self-contained, 
carrying its own air supply; and by means of a telephone 
instrument mounted in the helmet the diver is in constant 
communication with the crew on the surface. The armor 
consists of a manganese-bronze body and feet, and legs 
of flexible construction. Instead of using his hands for 
the actual work below the surface, the diver manipulates 
a pair of iron claws from the inside of the suit. 

At a depth of 361 feet it is said that Mr. Leavitt ex­
perienced no discomfort, and was able to remain on the 
bottom for a considerable length of time, meanwhile 
speaking to various perso� on board the ship. All of 
which indicates that the new diving suit should prove 
most satisfactory in deep sea salvaging operations. 

Electro-Magnetic Removal of Steel and Iron 
Particles from Liquids 

O
NE of the present needs of the industrial world 

is a device for removing iron and steel particles 
from liquids. The prIncipal requirements of such a 
device are that it be quick, simple and cheap in opera­
tion. The demand for such apparatus becomes most 
urgent in large machine shops operating a great number 
of automatic screw-cutting machines, for machinery of 
this class uses a jet of oil on the cutting tool for lubrication 
and reduction 'of temperature. After being used once 
this oil may be collected and used again if properly 
renovated; and it is with the object of serving to this 
end that the following electro'-magnetic device has been 
evolved. 

Filtering . inelhods ar'e notoriously slow but also 
highly efficient in removing all foreign material from oil. 
Settling or gravitational methods, when operated 
quickly enough to be of commercial value, remove the 
coarser chips and turnings; but the finer material 
remains in suspension arid is thus kept in circulation. 
This fine material is injurious to the pumping machinery 
used in circulating the oil, as well as to the screw· 
cutting machine parts. 

An efficient method of removing all fine magnetic 
material from oil is depicted in the accompanying illus­
tration. Into the oil pumping line is inserted a cleaning 
tank of such size as to reduce the flow of oil to approxi­
mately 30 feet per �inute under the shoe on the baffle 
plate B. The bottom and sides of the tank up to point P 

are made of non-magnetic material. while the bafHe plate, 
shoe and upper portion oC the tank sides are made of iron. 
The baffle plate is supported and braced by rods R. 

The tank has an electro-magnet M fitted to the bottom 
of it. 

The oil flows from the automatic machines through 
the pipe line to the cleaning tank; thence between the 
bafHe plate shoe and the magnet, following which it 
passes the circulating pump and back to 
the automatic .machinery. The cleaning 
action occurs while the oil is passing the 
magnet. A strong magnetic field .is 
produced by means of a current flowing 
in the wire winding of the magnet. When 
an iron particle enters this field it is at­
tracted toward the magnet and its move­
ment in the direction of flow of the oil 
is retarded. It is' thus caused to be 
deposited upOn the botto� of the clean­
ing tank and held them ny magnetic 
attraction. 

This arrangement results in the fine iron 
particles accumulating· in pockets, X, 
where the magnetic field is s:�C)ngest and 
the oil \he least velocity;· 

In this selC-contained diving armor its inventor 
descended to a record depth of 361 feet 

Cross-�ection or an eleetro.magnetie device Cor separat. 
1ng Iron partides from oil and other liquids 

Artificial Feet Made Out of Paper 

A
CCORDING to Berlingskl} Tidende the Danish 

physician Svindt, who formerly manufactured 
artificial legs out of papier mache, now makes artificial 
feet out of paper pulp. A model of the foot is made of 
wire gauze'and upon this is poured the specially prepared 
pulp; the latter entirely filling the interstices of the wire 
gauze. These paper feet are said to be strong enough 
for general use.; they have, moreover, the advantage 
of being very cheap. Physicians report that these 
artificial feet are very popular with crippled soldiers. 

A Fire Detector That is Based Upon the 
Expansion of Imprisoned Air 

N
OT much larger than a shot-gun cartridge is the 

fire detector recently invented by Chas. H. Kayser 
of Newark, N. J., yet numerous tests conducted with it 
under service conditions have disclosed the fact that 
this is an infallible means of detecting conflagrations at 
their very inception. 

The new fire detector is the electrical contact-making 
member of a fire-detecting system, and as many de­
tectors as may be necessary to cover a given premises 
are employed in one or more circuits'. Not unlike the 
familiar tubular fire-alarm systems, ca.lling for several 
hundred or even thousands of feet of small diameter 
copper tubing mounted on the ceiling of the various 
rooms to be protected, the new fire detector depends for 
its operation upon the expansion of a small quantity 
of imprisoned air. It is an independent contact device, 
however; and this feature, together with the fact that 
it contains a greater quantity of air than that of the 
tubular system which would ordinarily be employed 
to cover the same area, is claimed to bring it many 
advantages over the latter device. 

Briefly, the new fire detector may be considered as 
consisting of two main members: a c.opper cylinder, 
designated as A in the accompanying sectional view, 
1 %' inches long, 1 VB inches outside diameter, and .012·inch 
walls, closed at one end and containing about 1.25 
cubic inches of air; and the contact-making mechanism, 
consisting of elements C, D, E, and F, which is operated 
by the expansion of the air in the copper cylinder. On 
the open or top end of the copper cylinder is soldered a 
threaded brass ring to receive the diaphragm holder­
a die casting made of type metal. Over the 10w03r end 
of the diaphragm holder is fastened a specially-treated 
gold beater's skin diaphragm, C, on which rests the 
button or head of the rod member D, sliding in the hole 
of an insulating block. Over the hole is Ii. silver contact, 
strip, E, which is normally flat; but upon the expansion 
of the imprisoned air in the copper cylinder the skin 
diaphragm bulges upward, raising the' rod member 
which in turn presses the contact strip against the contact 
stop F. The latter, it will be noted, is adjustable and 
carries a silver contact point. Thus an electric current 
can be passed from binding post G to binding post G', 
and any circuit in which the fire detector happens to be 
is closed by the action mentioned. 

The fire detector is only operated by a sudden rise in 
temperature such as would acconipany a conflagration. 
Temperature changes of the natural order, at the most. 
about one degree- per minute, are taken care of by a 

small vent or valve, B, which is soldered in the copper 
cylinder wall .. It consists of a minute copper or phosphor-

bronze tube Y2 inch long which is soldered 
in a brass socket, and whose end terminat­
ing inside the copper cylinder is flattened 
to diminish the flo'w of air and permit only 
a small portion of the otherwise imprisoned 
air to pass out or in, as the temperature 
rises or ·falls·. On the end of the brass 
socket is screwed a small brass screen or 
basket, containing a piece of. cotton which 
acts as a filter in preventing dust from 
being sucked into the minute tube. While 
the vent or valve allows f�r natural 
changes of .temperature, the sudden ex­
pansion of the impri.soned air under a 
sudden rise in temperature must still 
exert itself on the skin diaphragm, since 
the rate of flow through the vent is 
much too slow. Cleaning tanks of this kind can be. in­

stalled in batteries, in order that one set 
of tanks may .be cleaned· while' 9theri! 
are being opera.ted. The' chief disad­
vantage of this system of separation is 
that it removes only magnetic material.. 
On the other hand ita principal advan­
tages are the simpliCIty of the mechanism 
and the quickness of ita operation . 

Two f orms·of a recently Invented fire detector. The insert Is a sectional 
view of the detector mechanism. 

The wiring fo� the new fire detector 
is m\lch the same as that of an annunciator 
circuit, with the detectors taking the 
place of the push buttons. It is claimed 
that the detector will work equally well 
in ice houses, boiler rooms, or other places 
where abnormal temperatures are main­
tained for commercial purposes. 
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LEGAL NOTICES 

INVENTORS are Invited to communicate 
with MUDD '" Co� 233 Broadway.NewYork, 
or 625 F Slreet. WubiaatoD, D.C .• in regard 
to se"uring valid patent protection for their 
ID.eDtioas. Trade.Ma"'" and Copyrisbta 
registered. D.iID Pateata and Fore;ID Pat. 
.. ta secured. 

A Free OpiniOD as to the probable patent. 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch a n d  a brief description of the 
device in Question. All communications are 
strictly confidential. Our HaDd.Book on 
patents will be sent tree on request. 

Ours i s  the Olde.t agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de· 
scribed w ithout cost to patentee in the Scientific Americaa. 

MUNN&CO. 
233 Broadway ....... ..... New York 
B •• ad Office', 6Z$,F 5trftt. W...r.;",r.. ... D. c 

Annual Subacription Rate. for the 

Scientific Amel'iean PublicatioDa 
Subscription one year ... .... ..... . . .. . . .. ... 14 . ()() 

Postage prepaid in United States and possessions. 
Merico. Cuba and Panama. 

Subscriptions for Foreign Countries. one Year, 
postage prepaid.. . . . . . . . . . . . . . . . . . .. $5.50 

Subscriptions for Canada. postage prepaid. . . 4.75 

The Scientific Ameriean Publi_tiona 
Scientific American (established 1845) . . . . . .. $4.00 
Scientific American Supplement (established 

1876) ....................... ,...... 5.00 
The combined subscription rates and rates to foreign 

countries. including Canada. will be furnished 
upo n application. 

Remit by postal or express money order. bank 
draft or check. 

Classified Advertisements 
Advertising in this column is 75 cents a line. No I.... than four nor more than 12 lines accepted. 

Count seven words to the Jine. All orders must be 
accompanied by a remittance. 

AurOMOBIL£ IlEADLlGBTS 
WILSON RAY DIVIDERS for automobile headlights. 

elimInates glare. permittIng drIvIng light. ScIentIfically 
correct. Attaches to lamp bulb. Price one dol lar. 
R. F. W1lson. Foster B uildIng. Denver. Colorado. 

FOR SALE 
U. S. PATENT gnIDted AugustJ5.19J6. Brusbholder. 

adjustable to any paint brusb made to paInt roors. lloors. 
tron structures. etc. The mertts and cheapness of man u­
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Increase Power 
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How Waste Paper is Treated to Make 
New Paper 

(Concluded from parle 676) 
cycle of utilization the fibers must suffer 
to a large extent from over treatment, since 
it is to be inferred that the first treatment 
was calculated to develop their maximum 
paper-making possibilities." This state­
ment is plainly a rational one. So it is 
that papers made from old printed material 
never show up so well as first-hand stock; 
they are more opaque, flabbier to the touch 
and weaker in tearing strength than papers 
formed of new material. But in these days 
of paper scarcity, the supply of book paper 
manufactured out of old material is inade­
quate to the demand even at three times 
the price paid prior to the outbreak of war 
in Europe. 

Evolution of the Rigid Airship Design 
(Continued from parle 578) 

contained in a V-shaped keel protruding 
from the hull has now been placed within 
the latter and is in the form of an inverted 
V with a flat bottom; obviously a 
corresponding sector of the drum-shaped 
gas cells is cut away. Gas leakage is taken 
care of by ventilating shafts leading to the 
roof. The gangway runs through the 
greater length of the bottom and connects 
the cars as well' as a gun emplacement on 
the stern above the elevators; .the frontal 
gun emplacement on the roof is reached 
through a stairway shaft. 

The skin of the hull is, as on all modern 
airships, a specially treated fabric whose 
elasticity coefficient makes it more de­
sirable than the aluminum sheeting the 
late Schwartz used on his vessels. This 
metal skin which Schwartz believed would 
prove more impervious to gas than a fabric 
envelope proved very leaky because the 
torsion of the hull-all airships sag to a 
certain extent-caused the plates to spring. 

CARS AND PROPELLING ApPARATUS.­

The difficulty of connecting the propelling 
apparatus to the hull can be said to increase 
with the airship's size. Generally speak­
ing, the necessity of evenly distributing 
the masses carried makes airship designers 
split up the power plant into several units 
mounted on several cars, an arrangement 
which advantageously limits .the size of 
propellers and also reduces the chance that 
an engine breakdown will put the whole 
power plant out of commission. This 
explains why the characteristic two-car 
side-drive of the Zeppelin has �iven way 
on the latest models to four cars arranged 
crosswise, a system which had previously 
been tried on the Schuette-Lanz airships. 
In this case only the bow and stern cars are 
mounted co-axially, the two other cars 
being hung side by side from the middle 
of the hull. Each car houses one engine 
which drives through a clutch transmission 
a propeller mounted aft of the car; the 
stern car, however, is fitted with two more 
engines driving in the old-fashioned way 
two·side propellers through bevel. gears. 
Thanks to this clever arrangement all the 
propellers work in "pure air" for the only 
two which are co-axial are so far apart that 
no interference can result therefrom. The 
cars are streamlined and, on account of the 
cold met at great altitudes, totally en­
closed; they are built up of lattice girders 
similar to those used in the framework and 
are covered with corrugated sheet metal. 

CONTROL SURFACE8.-!t is remarkable 
how closely the design of airship control 
surfaces has followed the evolution of the 
corresponding organs of aeroplanes. The 
complicated multiplane rudders and eleva­
tors which were an outstanding feature of 
early Zeppelins have now been displaced 
by symmetrical monoplane surfaces ar­
ranged crosswise, the advantage derived 
thereby consisting in that one large control 
surface is not only much more effective, 
but can also be made infinitely stronger than 
several small ones. The symmetry of the 
control organs is of self-evident reason if 
one keeps in mind the symmetrical cross­
section of the hull which is a 2�sided 
polygon, the gangway-keel with its corre­
sponding side resistance having been dis­
carded. No 6wivelling or fixed propellers 
for direct lift appear to be used on the 
latest Zeppelins whieh several reports 

(Concluded on parle 681) 

.An Advertisement by 
THE PULLMAN COMPANY 

A tie e 
t • of those 

, n crpa ron details of 
personal service. or equipment,which 

may add to the passengers' comfort, convenience 
or safety. is a responsibility which the Pullman 
Company for fifty years, has consistendy fulfilled. 

In order that no improvement might be 
neglected. every practical suggestion is actually 
incorporated in a car under construction in our 
shops, and once a month these suggested im­
provements ·are personally· inspected by the 
Committee on Standards composed of the higher 
officials of the Company. 

. The development of the sleeping caJ:. the 
parlor car and the enclosed vestibule are charac­
teristic steps in the constant advance made by 
the Pullman Company in the perfection of its 
equipment. To this end ev� new invention 
practical for Pullman car construction is carefully 
considered. and. if contributing to safety or con­
venience is adapted to car requirements. . 

Many of these improvements are of a highly 
technical nature and contribute chiefly to safety. 
Others result primarily in added comfort. or con­
venience to passengers. All serve to anticipate 
the passengers' requirements and meet the most 
exacting demands of the traveling public. 

Sav' Handline Exp� 
One trucker can do tha work or live 
Jr you supply blm with a BarreU 
Mult.I·TrUCII:-because all be does Is 
truckIng. All material Is plied on 
platforms tHU"e-when received-Bod 
moves 1rom operation to operatJon by 
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does the movIng of hundreds or plat· 
rorms with a 

BARREn MULTI-TRUCK 
He simply backs truck under platronn. 
Elevates load with one stroke or band Ie. 
PuUs truck and load to destination. Presses 
latcb to, set down platform. Pulls truck 
awaY to the ne"t Job. Saves loading and 
unloading-piling and repillng-breakage­
delay. 
30 Days' Free Trjar"'ln your own factory. on 
your own work. 

Write Today 
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Save Power 
Fibre friction tra smissionl ate lighter and 

simpler than toothed 8U". They laYe op­
erating power. Toothed gears afler becoming 
worn operate with a lOll. F.iction lIanlmis. 
sionl remain CtHUIantl g ellicient. 

F .jclion tranamissioDi are eASier on the 
machine. They Itart and ItOp quicker and 
attain greater speed. Firat cost is leal and 
up.keep minimized. . 

Inveati&ate the \I.e of friction tranlmillions. 
We will send you on request our book "F ric­
tion Tranlmillioo," contaioill( valuable data 
and formulae. Write name. firm CODDecboa, 
ud """,poJjoa OR � card and '""" for it tocI.y. 
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THE DESIGN AND CONSTRUcnON OF INDUcnON cons 
By A. Frederick Collins. 6}(J.9}( inches. Cloth. 272 pages. 159 ilIustratio..a. 53.00 

This work Kives in minute details fun practical directions for making eight different si.es of coils varying 
from a small one giving a �-inch spark to a large one giving 12-inch sparks. The dimensions of each 
and every part are given and the. d'e""riptions are ritten in language eaaily comprehended. 
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Dangerous Indigestion , I 
Indigestion. Constipation and the more serious ills to which they lead I are so common and cause 80 l1luch needless pail' aDd suffering that Dr. 
John Harvey Kel10gg has written a book telling how to Prevent a nd I 
.emedf such disorders. The greatest Jiving authority on diet and I digestion here gives you the results of his forty years' eXl>erience 4 

as SUj>trinlendent of the Battle Creek anita ium where he has studied and treated thousands of cases of indigestion and reo I 
sult ios ill$. " Colon Hygiene" is a book 01 facts-.. ot I 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are Inserted by special arrangement wltb 
the inventors. Terms on application to the 
Advertising Department of tbe SCIENTIFIC 
AMERICAN. 

p� to Apparel 
DRESS SHIELD.-CI.ARA D. BENNETr. Cress­

kill. N. J. This Invention pro. Ides a sbleld wltb 
means for concealing or disguising the same; 
provides means. unattached to the body of the 
wearer. for holding tbe arm portion of the sbield 
In service position; facilitates the adjustment of 
the shield In service; and maintains tbe sbleld 
snugly In service position. 

BRASSIER E.-JEANNE LEEMAN, 1771 Sutter 
St .• San FranCisco, Cal. Tbls Invention Is an 
Improvement In brassieres. and the object Is to 
provide a device wblcb wbile affording an eftectlve 
support "ill be easily adjusted. comfortable In use. 

and ea.'lily removed. and will avoid pressure upon 
the vital organs of the body. 

COLLAR FASTENING.-R. M. REID . Box 
505, Colorado Springs, Colo. The present Inven­
tion relates generally to collars of the turned down 
type and Is particularly eftectlve In connection 
with collars close fitting at the front. the fastening 
of wbich Is attended by considerable dlfllculty 
with the use of the collar buttons now generally 
utilized for the purpose. 

£I�etrleal Ikvieea 
KNOCKDOWN ELECTRIU SIGN.-C. H. 

LUBH. East Merrick Kuad. Freeport. L. I .. N. Y. 
This Invention pt'ovides an all-metal double-faced 
retlector sign wblcb is comparatively simple and 
inexpensive construction of dur"ble design and 
oopable of being readily taken apart or knocked 
down for convenience In storing or shipping. and 
In which the panel Is easily removed or inter­
changed. 

01 IDI�reSl 10 F .... �rs 

GRAIN THRESHER ELEVATOR BOOT.­
D. D. CO'l"rRELL, Newkirk, Okla. The improve­
ment Is designed to provide ample room at the 
juncture of tbe discharge and the elevator, 
whereby the grain enters the boot a n d  passes 
freely In front of the cups or buckets'. 80 as to be 
taken up thereby without tendency to bimk or 
choke. 

CALF' MUZZLE.-W. E. BUFFAT. Greenville. 
Tenn. In feeding the calf lowers Its head as In 
picking grass. and the rings having free motion 
among themselves fold up, allowing the calf to 
get Its mouth t o  tbe ground. When the calf 
raises Its head to attempt to suck, the muzzle 
automatically resumes Its extended position about 
and below the mouth of the calf. 

GI iieaerat &teresa 
METHOD OJ! EVAPORATION.-O. SBDER· 

LUND and T. BOBERG, Fairlawn, Clarence Road, 
Clapbam Park, London, S. W., England. The 
Invention relates to evaporating, dlstl11lng and 
similar operations. The process evaporates 
solutions In a plurality of stages In wblcb eacb 
stage of tbe evaporation Is eltected by a sepa· 
rate beating element, said beating elements 
<>perating at progressively Increasing tempera· 
tures Imparted tbereto by vapor wblcb rer eacb 
successive element has been beated to a blgber 
degree of com'presslon. 

MEANS FOR ATTACHING AN ARTIFICIAL 
TOOTH TO A BRIDGE PLATE.-H. D. MOR­
GAN, care of David G. Jenkins, 304 Madison 
Bank Bldg., Youngstown, Oblo. Tbls Improve· 
ment provides a pin bolder mounted to slide 
longitudinally In a receiver wblcb Is rotatably 
disposed In a,n undercut bole I n a bridge. Tbe, 
tapering sides of tbe bole at tbe undercut pre· 
vent tbe removal of tbe receiver under normal 
conditions, wblle permitting tbe adjustment' of 
tbe pin bolder by a movement tbereof longl· 
tudlnally of tbe receiver In connection wltb tbe 
l'otation of the receiver. 

ACCOIDlT BOOK HOLDER.-C. T. FARN· 
ELL, Bayboro, N. C. Tbls Invention provides 
a lever bavlng connections wbereby to move 
tbe' frame forwardly and u'pwardly to an 
Inclined position from Its normal borlzontal 
position, wblcb lever Is movable wltb respect 
to Its connections, under control of a spring 
catcb, wbereby It may be moved to a position 
permitting Its Inclosure wltbln tbe frame by 
tbe blnged portions of tbe cover. 

PIN CARRIER.-C. P. VOGEL, care of Wm. 
Wicke Ribbon Co., Woodbaven Ave., Glendale, 
L. I., N. Y. Tbls Invention provides a pin 
carrier wblcb wl11 present tbe beads of tbe 
pins so .tbat tbe same cao'be, easllY'plcked up. 
It provides a pin carrier comprising a re· 
ceptacle adapted to accommodate a large 
quantity of pins and from wblcb tbe pins 
are fed to tbe bolder proper of tbe carrier. 

PURSE.-W. B. URMSTON, 25 Bucker Bldg., 
EI Paso, Tex. Tbe present Invention bas 
reference to purses of tbe general style sbown 
In Mr. Urmston's application for patent tiled 
January 14th, 1916, Serial "No. 72,061. More 
particularly tbe present Invention relat'es -to. a 
means for strapping tbe pnrse to tbe band 
'Vben, bowever, It Is desired to remove, tbe 
purse from tbe band, tbe strap may tie readily 
detac bed from tbe fastener stud. ' 

PARCEL POST MAP AND ZONE FINDER. 
-,-MARY A. REILLY and N. A. LYBECK. Ad­
dress tbe former 189 Joralemon St., Brooklyn, 
N. Y., N. Y. Tbls Invention provides a map 
wltb pivot members to definitelY bold tbe zone 
finder; designates by said members tbe cbar· 
acterlstic of tbe location; provides means for 
attacblng a map and tinder tberefor wben 
Inactively disposed; provides a finder bavlng 
members and bolders for a zone marker; and 
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prol·fdes a finder bavlng tbe cbaracterlstics 
enumerated, said finder bavlng graduate mark­
Ing denoting miles or units of space. 

MULTIPLE MACHINE TABLE.-RoBERT 
S. ARRANTS, Blult City, Tenn. (lm'entor, C. 
McK. Arrants, deceased). Tbls Invention pro­
vides a means wbereby a job may be Clamped 
In tbe rougb to a table or platform and moyed 
tbereon from one place to anotber, or from 
one macblne to anotber, for tbe operation 
tbereon of various processes, wltbout necessl· 
tating tbe loosening of tbe job and re·attach­
Ing It to anotber suport. 

SMOKING PIPE CLEANER AND AGITA· 
TOR.-E. E. TAYLOR, 1126 S. 4tb St., St. 
Louis, Mo. Tbls Improvement relates particu­
larly to an attacbment for smoking pipes 
wbereby to loosen tbe tobacco to cause tbe 
pipe to draw freely, and to provide for clean· 
Ing tbe Interior of tbe bowl at tbe bottom and 
sides as well as tbe forward end of tbe stem 
wben necessary. 

CIGARETTE HOLDER.-I. WALLENSTEIN, 
care of Presto Cigarette Case Corporation, 
1328 Broadway, New York, N. Y. Tbls Inven· 
tion relates to cigarette bolders sucb as sbown 
and described In tbe Letters Patent of tbe 
United States, No. 1,164,434, granted to Ralpb 
Wallenstein. Tbe purpose of tbe present In· 
vention Is to provide a new and Improved 
cigarette bolder arranged to properly accom· 
modate and securely bold cigarettes wblcb may 
be round or oblong In cross section. 

PROCESS OF MANUFACTURING YEAST. 
-LUCIEN LAVEDAN, 2522 Beclln St., !lie\\' Or· 
leans, La. Tbls process produces a yeast In 
sucb manner tbat tbe blgbest possible yield 
Is eltected from a given amount of clear 
sugared liquid, tbereby greatly decreasing tbe 
cost of manufacture and making use of certain 
portions of tbe raw material formerly wasted. 

PROCESS OF EXTRACTING MILK SUGAR 
FRO� WHEY.-J. G. DIETRICH, Cbeball\s, 
Wasb. Tbls Invention relates to a ,new prod­
uct of manufacture wblcb Is particularly use­
ful as an Ingredient In tbe manufacture of a 
substitute for buman milk. Tbls product Is In· 
ten <led to be used wbere milk sugar Is a neces· 
sary or advantageous Ingredient. 

FLOATING MINE.-P. L. E. DEL FUNGO" 
Glf:nA, Box 1200, New York, N. Y. Tbe In· 
ventlon relates more, particularly to tbe type 
ancbored In a submerged or partially sub­
merged position at tbe entrances to and wltb· 
In barbors and tbe llke. and provides sucb 
mines wblcb may be safely bandied 11 trans· 
portation to tbe points of use and wblcb 
are Immune from accidental exploslori wben 
ancbored 01' If tbey sbould escape from tbelr 
ancborlng 'means for any cause. 

HEARSE 'A4f'rACHMl!!NT._L. -M. �1'dMEN, 
607 S. Elm St., Greensboro, N. C. Tbls Inven· 
tion relates more particularly to casket stops, 
tbe object being to provIde means wbereby to 
automatically set tbe casket stops wben tbe 
bearse doors are closed, In order to obviate all 
danger of sblfting of tbe casket and displace· 
ment tbereof during travel over rough or bl11y 
country. 

PICTURE FRAME.-J. L. MURRAY, 185 WII· 
letts Ave., New London, Conn. Tbls Improve· 
ment provides separable edge'coverlng and 
corner-covering members for bolding a picture 
or similar object wben disposed In service; 
provides a frame. tbe members wbereof are 
dissociated wben tbe picture beld In said frame 
Is removed from Its exposed position; and 
provides means for mounting tbe frame and 
picture contained tbereln In service or viewed 
position. 

AIR PURIFIER.-E. L. GOLDBERG, care of 
Y. M. C. A., Pertb Amboy, N; J. Tbls Improve· 
ment comprises a casing adapted to be carried 
upon a person or In some otber convenient 
position, tbe casing containing air purifying 
devices or cbemlcals, depending upon tbe cbar· 
acter of tbe poisons or dangerous atmospberlc 
conditions, and tubular connections being pro­
villed between tbe casing and tbe man's moutb 
and nostrils. 

GRATING.-A. DARROCH.-368 9tb St., 
Brooklyn, New York, N. Y. Tbls Invention 
provides an Improved grating for use In tbe 
roofs . of subways, pavements, buildings and 
otber structures, and arranged to rea�lIy take, 
care of rain water, debris and tbe like, passing 
Into tbe space below tbe grating and to il­
luminate and ven,tI1ate sucb space. It permits 
of r6lll0ving tbe sections of tbe grating from 
tbe top to gain access to tbe space below In 
case of an accident or for, any otber cause 
requiring opening of tbe grating. 

TRAP.-E. E. KLUIN, 609 Montgomery Ave., 
Ellzabetb, N. J. Tbls Inv.entlon bas reference 
to traps and particularly to an Improved 
sewer trap wblcb Is normally maintained closed 
but wblcb will readily open wben a prede· 
termlned quality of liquid bas been deposited 
tbereln. A valve member Is u"tillzed for c1os· 
Ing tbe trap until a certain quantity of liquid 
bas accumulated. ' 

1Iard_� .Dd Tools 

PRIER.-T. M. FORINOER, 31 Cortland Place. 
Cliftside Park, N. J. 'Tbe 'lnventlon relates to 
repair tools for tires. hOSEI and 'other slmllar arti­
cles, and provides a prier �ed for convenient 
Insertion Into a cut or opemag \tod' fot automatic­
ally forclnllthe latter open and'boldlng It open 
under a del!ii'ed'tenslon to faCilitate tbe process of 
repairfDg., 

' 

MEASURING INSTRUMENT.--J. VERHEY 
and ,n, A, L. JANRZ. Pella, Iowa. Thls lnventlon 
provides for use of carpenterR, cabinet-makers. and 
otber artisans, antnstrument-for'measurlng the 

length and end angle or Jncllnatlon of a base-

I 
atively few parts which can be readily assem­

board, shelf, stair-tread, stair-riser, chair-railing. bled or disassembled and are not liable to easily 
and the like. 80 that the same may be litted get out of order, tbe tlrearm being arranged to 
quickly and ac:cunltely In place. provide simplicity of action, to prevent tiring 

SAFETY RAZOR STROPPER.-B. TRoSKY, In case a cartridge Is not properly seated In 
57 W. Houston St .. New York. N. Y. This tbe breecb of tbe barrel or a sbell Is not 
Invention has for Its general objects to Improve properly ejected. 
tbe construction of devices of this cbaracter so as VALVE FOR GAS AND LIQUID MEASUR­
to be reliable and efllclent In use. and Is 80 designed ING DEVICES.-E. A. ApPELL, 522 W. 148tb 
that the blade Is automatically clamped or lm- St., New York, N. Y. Tbls Invention provides 
clamped In closing or opening the case. a valve to attain. better results over tbe pres· 

WIRE HOLDING STAND.-J. W. PETER, ent reciprocating sliding valves generally used 
241 E. Soutb St., Fostoria, Oblo. In a former In gas and liquid meters. For tbls purpose use 
Invention of tbls type by Mr. Peter tbe rings Is made of a valve seat and a valve body, pro· 
tended to scratcb and mark tbe wh'e and It Is vlded wltb Inlets and outlets for tbe tluld 
to obviate tbls disadvantage tbat tbe present and adapted to be connected to .actuaf1n� and 

WIRE HOLDING STAND 

Improvements ba ve been made, tbe object tbe'rc· 
of being to provide a pan or tray upon wblcb 
tbe wire r!>lIs may In eacb case rest, said trRY 
ba vlng an overturned portion forming a smootb 
edge across wblcb tbe wire may be drawn In 
unr011lng tbe same. 

B�.tlDg .Dd LlgbtlDg 

THERMOSTATIC HEAT REGULATOR.­
H. W. SOUDER and R. H. SOUDER, Tamaqua. Pa. 
Among the objects of the invention Is to provide a 
heat regulating system In which Is employed a 
plurality of tbermostats adapted respectively to 

provide for dlfteren t standard temperatures at 
different hours of the day or night, and time con­
trolled mechanism to bring the several tbermo. 
stats selectively Into operative relation to the 
system automatically. 

MOVABLE CHARGING DEVICE FOR A 
FURNACE.-J. M. WETCKE, 14 KOlnerstrasse. 
Dulsburg, Germany. This Invention places 
articles or materials, sucb as bar Iron. pipes. 
sheet metal, Ingots. and the like to be heated and 
roasted Into the furpace or oven and allows 
removal of the charging device from the Interior 
of the furnace during the roasting of the material 
so that the charging device Is not unduly sub· 
jected to the hea t and hence a long life Is assured, 

HEAT RADIATING UNIT.-J. Mc E .  
BOWMAN, Hotel Biltmore. New York, N. Y .  The 
Improvement prevents the freezing of water 
employed as the heating medium in the radiator; 
provides means for maintaining continuously a 
cIreulatlon of the heating medium In the vicinity 
.of the radiator for maintaining the temperature 
of the air surrounding the radiator above the 
freezing point; and continuously maintains a 
limited c!rcu1ation of the heating medium In the 
supply and delivery radials Immediately connected 
with the radiators In the heating sYstem. 

B�ld UUlltlee 
DOUGH PRESS.--J. J. CAVAGNARO. Harrison .  

N. J. This Invention relates t o  a press for operat­
Ing on dough and other plastiC material. and has to 
deal more particularly with a chang'e speed driving 
gear for the rotary knife which severs the material 
Intermittently as It is forced out of the die of the 
press. whereby products of dlfterent lengtb can 

be obtained at wID. 
HEATING AND COOKING APPARATUS. 

-W. W. ROBERTS. This Invention pertains to 
apparatus on the tireless cooking prlnc)ple. and 
provides a device arranged to permit of c.arrylng 
on a number of cooking operations at the same 
time and with the use of but a single heating 
element. or to carry on sucb operations at the time 
the heating element Is not In \UIe. 

M.eblDtt •• Dd MeebaDle.l Devlee. 
SAUSAGE CANNING MACHINE.-A. M. 

AUGENSEN, 515 N. 4tb Ave., Maywood, III. 
Tbls Invention relates to macblnes for placing 
sausage and tbe like In cans, bottles, jars or 
otber receptacles and bas for an object to pro. 
vide an Improved macblne of tbls cbaracter 
wblcb wl11 place tbe correct amount In recep­
tacles In"comparatively quick succession and 
automatically. 

ICE CUTTING MACHIN E.-H. A. MASON, 
183 Weir St., Taunton, Mass. Tbls Invention 
bas for Its object tbe provision of an Ice cut· 
tlng macblne wblcb Is adapted to cut a pack 
or brick of Ice cream as may be desired, tbe 
tblckness of tbe cut portions of Ice cream 
being uniform and being regulated by means 
provided. 

FIRE ARM.-W. E� ROSEBUSH, Appleton, 
Wis. Tbls band firearm Is formed of com par· 

measuring devices. 
DREDGE.-J. A. MILLER. Address Cbas. S. 

Wallace, P. O. Box 129, Be11lngbam, Wasb. 
Tbls device Is adapted to be lowered from a 
barlill or tbe like, above tbe surface of tbe 
water, tbe device sinking atomatically to tbe 
bottom of tbe body of water and wben tbe bot· 
tom Is reacbed, tbe material at tbe bottom on 
wblcb tbe device comes to rest wl11 be alto­
matically drawn Into tbe receptacle, means 
furtbermore being provided to prevent tbe 
escape of sucb dredged material from tbe reo 
ceptacle. 

WATER CLOSET SEAT.-C. W. BAIRD, 160 
Left'erts Ave., Brooklyn, N. Y. Tbe object 
bere Is to provide a new and Improved water 
closet seat arranged to enable tbe user to 
render tbe seat sanitary by providing sbeets 
of paper or similar material for cleaning tbe 
seat. Use Is made of a seat forming a maga. 
?Ine for containing a pile of sbeets of paper or 
similar material. 

STI<JNOTYPE MACHINE.-J. EuEIZEGUI, 6 
Apodaca St., Havana, Cuba. Tbls Inventor 
provides an Inexpensive macblne wblcb Is rib· 
bon less and substantially noiseless. He pro· 
\' Ides a macblne tbe Impression of wblcb can 
be undcrstood by any one bavlng tbe key or 
a knowledge of tbe relative combinations of 
tbe Impressions. 

MOWER.-G. P. HELFRICH, 976 Fox St., 
Bronx, N. Y. Tbe Invention reiates particu· 
larly to a mower In wblcb tbe cutting member 
Is given a circular motion togetber wltb a 
forward motion. It provides a construction 
wbereln tbere are provided a plurality of trac· 
tion members a,nd a single centrally arranged 
driving gear for operating tbe cutting member. 

WATER METER ADJUSTER.-A. S. FLEN' 
NER. Address F. B. Reynolds, 201 State Bank 
Block, Bl11lngs, Mont. Tbls Invention relates ' 
to tbe resetting of water meters back to zero , 
wben tbls'ls desired for any reason, particu· 
larly wben tbe meter Is undergoing repair, and 
tbe main object Is to provide means for accom· 
pllsblng tbls result to supplant tbe present 
time consuming manual metbod. 

ADJUSTABLE TAPE FRAME.-M. B. 
DISKIN, 149 Wooster St., New York, N. Y 
Tbe Invention pertains to adjustable tape 
frames for winding tapes, particularly tbose 
wblcb are used In connection wltb tbe manu· 
facture of paper boxes. An object Is to pro· 
vide an adjustable frame wbereby tape sections 
of any predetermined lengtb may be obtained. 

HEMP BREAKING MACHINE,-W. P. 
ELKIN. care of Elkin Power Hemp Br(,ak Co., 
Wlncbester, Ky. Tbe present Inventi�n relates 
generally to bemp breaking macblnes, and more 
particularly to a portable macblne of tbls cbar· 
acter, Including a simple, compact and durable 
arrangement, as well as one requiring but mini· 
mum attention and skl1l during action. I t  
comprises a series o f  spaced alternatln'g knives, 
movable toward and away from, one anotber, 
eacb knife bavlng a bearing adjacent Its upper 
end, and a conectlng member extending tbrougb 
tbe bearings of eacb series and rigidly con· 
necting tbe knives. 

ADDING MACHINE.-A. W. LAWRENCE, 
Times Bldg., New York, N. Y. Tbls Improve· 
ment relates more particularly to macblne� of 
a simple Inexpensive nature and of tbat type 
operated by band tbrougb tbe us� of a stylus 
of suitable nature, tbe object being to provide 
Improvements In connection wltb devices of tbl, 
nature wbereby to facilitate tbelr operation In 
use, prevent undesirable and accidental dl�· 
placement of tbe parts, and otberwlse IncrcDse 
efficiency. 

FILTER. - R. L. Y. GUIJARRO, care of 
Tbeodore Brooks, R. 2167, Hotel MacAlpln, 
Broadway and 33rd St., New York, N. Y. Tbls 
Invention provides a filter of tbe rotary type 
wblcb Is cbaracterlzed by tbe provision of a 
filtering drum. wltb wblcb a vacuum pump Is 
associated to draw tbe tlltered liquid to tbe 
axial part of tbe drum, wblle tbe solid par. 
ticles are driven oft' tbe tllterlng drum by tbe 
centrifugal force tbereof and scraped and dls­
cbarged by a suitable conveyer cooperating 
wltb tbe tllterlng drum. 

MACHINE FOR AFFIXING AND CANCEl,. 
ING STAMPS.-F. SMITH, Box 702, Douglas, 
Ariz. Tbe Invention provides a macblne com· 
prlslng a series of units separably operable to 
affix stamps of a particular denomination and 
cancel tbe same after ba vlng been affixed; pro· 
vldes for automatically feeding tbe stamps. 
from a roll and severing tbe same as tbe stamp 
Is applied and canceled; and provides a mao 
cblne In wblcb tbe units are adjustable In 
unison, to various belgbts, to suit packages 
of varying sizes. 

LIQUID DISPENSING APPARATUS.-R. C. 
BRADLEY, 709 Louisiana St., Houston, Tex. 
Tbls apparatus Is for use In connection wltb 
delivery wagons for dispensing oils or otber 

(Concluded on P6IIe 582) 
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ADVERTISING 
CLASSIFIED 

Evolution of the Rigid Airship Design 
(Concluded from page 579) 

credited them with; still this feature which 
is no novelty since it has successfully been 
used on various French and British air­
ships seems well worth closer investigation. 

ACCOMMODATIONS AND ARMAMEN'L-
LATHES AND SMALL TOOLS The "brains" of a modern Zeppelin are 

"ST AR" ' ....... P_n centered in the bow-car. This has three 
Serew c..... compartments, the foremost one being 

�=-;: LA TUES fitted as the navigation room and com­

F Of Fine. Accurate Worlt 

695 W .... SIred 
s... ... F .... N. Y. U. S. A. 

ForCunsmiths, Tool Makers, Ex· 
perimental & Repair Wo�k, etc. 

From 9-in. to IS_in. 
-wins. Arranged lor 
Steam or Foot Power. 
V docipede or Stand. 
up Tleadle. 

W. F. Ir: J. a-. Co. 
Establwln�d 181', 

1999 Rub,. Sinal 
Roc:kford. m. 

SOUTH BEND LATHES 
_Ih ....... 1_ .ubf Jalu. ror 10 1 .... 

F., the MadWae 
ad Repair Shop 

LOW IN PRICE 
11 lB. t. 18 III •• ,..I.� 
lIu·III.�' or 9.p 110<1 •• 

� Are th" standard of. eseellence In 
meso and have heen ror ovp.r 100 
yen..... We send p08tl>ald as nn In­
troducer 48 OIes especially adapted 

. for tool makel'8 aoll machlnlste on receipt or 15.00 This Is a chance to get a set d 
files yon'lI aporeclat<; sod we'U get ruture onbl ..... 

MO:NT(�OI\IER:Y &. CO. 
109 Fulton New York 

WELLD�WELL 
OWn a macl1lne or your own. Oash· or easy tanw:. Many stylllll and sizes rOC" aU PlU'PDSea 

Write for CIn:nlar. 
WILIJAMS BROs.. 434 W. State St., w-.. IlY. 

Um�.dil" Handbook 
describing 47 threadin« tools­

hand die-stocks. geared .tocks 
and combination power-driven 

pipe, bolt ud nipple machines. Also pipe cuttiog-off machines 
aDd ocre"-pla tes. 

The o.ter Mf&. Co. 19&7£.'10.51.. • (ley ..... ow. if NEVER USE NAILS 
• � busy busIness or prt:fessioDa,l maD should wnte(or 

.. ourM�;;"'h;b:Pb;;OS. d'Jaty 

Push· less Hangers aDd MaPhcks for hanging � pictures. charts. eb: •• without dd'a.cing' waUs. 
Used whrr� tacks are Prohibitrd. 

;::::::r.,.. ... =�e�;!�POlDb·}E�::�. 
TlJeHtlftrer'lllUhIAeT'ltIist.fotheavyplctutes O!'by mall. 

MOORE PUSH.PJN CO •• Dept. 37. PhibocleJphi-

IiCit;;;;;t:�Z.l 
STANLEY ADJUSTABLE TRY 

8DCl MITRE SQUARE, No. 21 
One fl the handiest tools in a Car. 

penter's Kit. Especially useful for do- . 
ing.short work about windows, doors. 
etc., or in putting on butts or locks. 

The BlaJe is adjustable and as it 
can be reversed. provides any size of 
try or mitre square within the capac· 
ityof the tool. In reversing, it is not 
necessary to remove the blade from 
the handle, consequently the tool is 
always assembled and ready for use. 

The locking device is such as to 
insure the blade being finnly and ac­
curately secured at any point desired. 

The ediea of the Blade are machined. grad­
uated in 8tha. 16ths and 32nds of inches. and 
the tool is square inside and out. 

It is allO &II excellent depth and marking 
gauge. Both Handle and Blade are nickel 
plated. Made in three sizes. 

Special circular upon request. 

STAN LEV RULE & LEVEL Ca. 
N&w BAITAIN, CONN. U.S.A. 

mander's cabin, next to which comes a 
small wireless room, the rear compartment 
being the engine-room. The commander's 
cabin is fitted, in addition to the customary 
navigation instruments, gas pressure gages, 
engine revolution counters and engine 
room telegraphs, with a switchboard 
which controls the electro-magnetic bomb 
release devices. The bombs are carried 
amidships, so as not to upset the longi­
tudinal equilibrium when they are released, 
and are hooked to two parallel girders, each 
of �hich carries 30 bombs, on either side of 
the gangway. The release of the bombs 
is effected by a series of levers which are 
set working by an electric current but can 
also be operated by hand. 

The defensive armament of the Super­
Zeppelins consist of nine machine guns, 
some of which are said to be of larger 
caliber than the ordinary small arms 
ammunition. Three of these are mounted 
on the roof, two near the bow, side by side 
and one on the stern; the remainder are 
distributed among the cars, firing broad­
sides. 

DIMENSIONS.-It has been variously 
reported that the latest Zeppelins are from 
230 to 240 meters (755 to 787 feet) long and 
are fitted with seven or even eight engines 
developing a total of 1,500 to 2,000 horse­
power. If true, this must be a very recent 
type, for the largest Zeppelin that was 
shot down in England, last October, 
measured only 207 meters (679 feet) in 
length and 22 meters (72 feet) in width.1 

OBSERVATION CAR.-The existence of an 
observation car which could be lowered 
from the airship. by means <II a winch has 
now definitely been ascertained, for one 
such car has been found in East Anglia 
after a Zeppelin raid. The car is of 
streamline shape, about 14 feet long and 5 
feet high and is fitted with a cruciform tail 

serves to keep it head-on to the 
relative wind. Owing to its very small 
size the car could be lowered a few thousand 
feet without fear of detection from the 
ground while the airship remains hidden 
in the clouds; the observer is thus given 
excellent opportunity for reconnoitering 
things below and transmitting the result 
by telephone to the chart room. 

ISee also SCIENnFIC ANEmcAN. July 8tb. 1916. 
page 39. 

Diamond Cutting Industry in England 

ONE effect of the war, apparently, has 
been to establish the diamond-cutting 

industry on a permanent footing in Bir­
mingham, England. Attempts made from 
time to time to start the industry there 
were, in the main, failures because of a lack 
of the necessary skilled labor; but now the 
war has driven to England as refu�ees 
practically all the Belgian diamond workers. 

Birmingham is probably the leading 
center of the jewelry industry in Great 
Britain. Diamond cutting is a most im­
portant essential of the industry, and the 
advent of the Belgian workers was at once 
seized on by the jewelry manufacturers to 
establish the business in Birmingham. 
Six months ago a start was made with 
about fifty skilled Belgian workers. It was 
a success from the beginning. The staff 
and plant were soon increased, and there 
are now over eighty employed. In the 
meantime British boys are being trained, 
and it has been demonstrated that they 
are quite capable of acquiring the neces­
sary skill. It is said that in London half a 
dozen diamond cutting factories have been 
made possible by the presence of refugee 
Belgian SKilled workers. 

Experienced jewelry men believe the 
industry in Birmingham is there to stay, 
and that while many of the Belgian crafts­
men· after the. war may return to their 
native land they will have remained long 
enough to establish the business per­
manently in England. 

Production Manager 
Wanted 

By a large automobile manu­
facturer in Detroit. 

A man who will justify a 

ye a rly compe n s a tion o f  

$25,000 o r  more. For ob­

VIOUS reasons we do not 

care to mention name of 

manufacturer m this ad. 

Replies w i l l  be tre a t ed 

strictly confidential. Address 

Manaler, Box 773, New York 

VEEDER 
Counters 
regi s t e r reciprocating 
movements or revolu-

���ac�i����es:.f:;'s.!� 
eVe!'y line of business. 
Probably there Is one just suited to your needs. 
Booklet Cree. 

��==:;, O�:'u":." . Veeder Mfg. Co. 
�nd }t'i.ne Ca,tlft!1i. 18 Su .. eam.t St. Hartford • • Com>. 

ValuaLle Boob of Instroctionud Reference 
SelenUfic American CfelopMt� of Form\;Jlu-C�oct'tt.to Pnttery 
and GaTden YumlLuTe--Sd-tntiftc American R..feNnce 8ook­
Eqp.,�:m"D.&a1 Stleoce-Hanrly Man'l Worbhop .. ud Laboratory 

Help 
us remove 

this• , 
mgn. 

Tbe OfI'-the-Street 
Club. where c h i l d r e n 
livillJ I n the congested distncts of Chicago can 
co n gre ga t e . is over­
croWded. The three-<rtory 
boiklillJ· with ita play 
roolll8, Ita reading rooDlB 
aod warm ftresides are 
clo8ed to n e wcom e rs. 
MOle room Is oeed.ed. Will yoo help, 

Our Record-
Fifty·two Years Successful 
Administration of Trusts 
While our existence is perpetual, we 

cannot continue without the good-will and 
confidence of the community. Our record 
proves this. The cost of our· service is 
moderate and fi.xed by law. The 

UNION TRUST COMPANY 

OF NEW YORK 
is authorized to act as Executor, Administra­
tor. Guardian. Receiver or Trustee, and 
is a legal Depository for f unds of every 
description. 

Attends specially to the management of 
Personal Property and Real Estate and to 
the collection and remittance of rents, 
interest, dividends. etc. 

AfI'ords customers all possible assistance 
in preparing certificates required by the gov­
ernment in connection with the Income Tax. 

Write us or call for detailed information. 
Booklet SOlo" req".sl 

UNION TRUST COMPANY 
OF NEW ¥ORK 

80 BROADWAY 
Branch Brancb 786 Fifth Avenue 425 Fifth Avenue 

NEW YORK CITY 
Capitol and suiplru, $8,500,000.00 

LEARN TO BE A WA 
Bradl.,. PolJ'tecbDic IDatilut..-HortIocical o.ut-

iomurf Pa,.. Peoria. nUlIol • .  
I01U ll�tal ."IT"' .. d It." \V atfoa 9�"ool 

IUd,," In .... erlN 
(ni. -*'rt hUd,,., II.ttl t%cl .. � 

,i •• l, lor ,4i. NHWi) 
We '!&aCh Watch Worl. Jewetry, 
Enrt:u,luv:, Clock WOf., OpLl�. 
TniUou n:L80tI:lble. Bo:l.td !lnd 
TOOllla lIenr 1M:hool At moder:ste rutdJ. 
Sen,1 for CritalO2' of lilformMion. 

Those Outside 
have no yard to play in, sel­
domabome forcoml'ort. Thedirty. 
noiay. crowded street i. their yard 
and almost their home. Many a 
ftoemiodand Inaoy astordy cha .... 
acter has been ruiDed 10 the8e sur­
roundiogs. 

2Sc pay. die apeIIIa 
� da, ... nl!lliq 
few_clailtlfar ZZtla,. 

The Off tbe Street 
Club In Chicago Is I"DIIer­Iog.soch a an ..... service 
that everybody loterested 

Tlaose Inside 
are given a place b) playdur� 
iog the day and eveninll' . ilnding 
mentally, morallyao<l physically, . lIcalthycompanionB. The childreo are not objecta oC a charity, bot 

�u: '��h&ft'h�nltr�t"&'b lIa8 thus developed a ftne woman DOtof many a girl whoee futUre 
wu doubtful, aod has built the mnClbood of hu ndreds aod h un­dreda of boys. . It Is heart-reodiDg to ex.clode 
newcomers. But it is better to do 
this than lurtber to ·overcrowd 
thoee witbin. 

$1.00 t.... can of 
3 ddltInD .. . ..-L 
$2.00 takea can of 
6 dillha far • ..-L 
$5.00 bkes c.e .. 
15 diI4ht far • ..-L 
$10.00 bk .. c.e .. 
30 dila- few • ..-L 
$25.00 bk .. can .. 
75 cIJiL1hD far • ..-L 
$100.00 ..... C81I .. 
3OOdil ... f ... ..-da 

. 10 oocial problems sboo1d 
lovestigate. The plan will 
aPJlfSI e.peclally to self­
made meoand towomeo at 
strength-for this Is ootan 
ordInary "charity"-it is a 
movement for the mak.ing olClP()OrtDnities. 

Tbe Off the Street 
Clubi. incOrPOrated In illi­
nois. without profit. ()pen to aU. No creed, no race 
distioctioDl!. Practically 
nooverhead. (The superin­
tendent gets Do alary.) 

Themen back of this 
arganbation are the poll­
liBbing andadvert ising in­
f:enl&tI oC the coootry. 
J"racticany every maga­:rine and oew� In the 
Uoited States baa a � ..... tative who cootribotea 
eithe r in timeorcasb-1ren­
emily bMh-to the wr the Street Qub. 

Stories :t. OH-the-Streetelub 
By Edwin Balmer, tlte NQteJ Magcuine Writer 

We wisb to send you free a little booklet called "Stories of the Off� 
� Clob." 1'beIIe stories. with Jll8ny Iide lighbl and interestiDg tales flum tbe 
con(I""'te.J diatrlcta ofa metropolis have been writte� � Edwin Bahner. The biles are 
full or the deePest hUJll8n interetit. And they will open youreyee !o the �I"s of 
the child wh� bome Is the street. This booklet wUl beeent wlthooltObliga..tion. 
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(Cooduded from page 580) 
liquids or at service stations, and In which a 
locking device Is provided which must be 
manipulated with a key to obtain access to the 
liquids, means being provided for recording the 
number of the key, thereby Indicating the pcr­
son who bas drawn 01'1' the liquid. 

DISPENSING APPARATUS.-R. C. BRAD' 
LEY, 709 Louisiana St., Houston, Tex. The 
Invention pertains to Impl'ovements In devices 
for dispensing articles both of a liquid and a 
solid nature. It provides a device which may 
be stationed at any convenient place as for In­

stance at a prominent corner or at the Inter­
section of cross roads for dispensing liquids and 
containers for the same. 

APPARATUS FOR RAISING SUBMERGED 
OBJECTS.-R. O'NEAL, 908 Cleveland St., 
Tampa, Fla. In carrying out this Invention, a 
pontoon Is provided adapted to revolve on Its 
axis. Means Is provided' at the periphery of 
the pontoon, whereby the mass may be varied 
a t predetermined places at the periphery to 
create a torque for turnIng the pontoon on Its 
axis, together with means controlled by the 
turning of the pontoon for raising the sub· 
merged object when connected with the latter. 
Means provide for varying the mass. 

MACHINE FOR CASTING AND COMPOS­
ING SEPARATE TYPE. - F. SCHDIMEL, 4 
Rue Messler, Nancy, Meurthe et Moselle, 
France. ThIs machine Is for use In casting 
and composing movable characters, I n ,  which 
the keyboard acts directly on the casting 
mechanism without the Interposition of a 
perforated paper band, which permits the dis­
pensing of one assistant. By a novel and 
particular construction of the melting pot, 
composing mechanism and other parts, a ma­
chine Is provided all parts of which are reade 
lly accessible and which permits of the em­
ployment of a large number of dlll'erent char­
acters In one line without It being necessary 
to make modifications In the construction of 
the machIne. 

REFRIGERATING MACHINE.-J. D. Ross, 
Supt .. of Lighting, Seattle, Wash. An object 
here Is to provide an extremely simple, dura­
ble and eftlcient refrigerating system which 
automatically maintains a substantially uni­
form temperature and which does not require 
the care of an attendant except only occa­
sionally for the purpose of Inspection to see 
that the apparatus Is operating at Its best 
eftlclency. 

FABRIC FRAME FOR EMBROIDERY MA­
CHINES.-125-l27 Rector St., Union Course, 
L. I., N. Y. This Invention provides a frame 
for holding the goods on embroidery machines 
In position to be worked, the construction, ,be­
Ing such that the frame may be conveniently 
attached to the machine, and pieces of the 
goods to be embroidered may be quickly at­
tached to the frame, and after the embroidery 
has been finished may be quickly removed 
therefrom. As the frame Is constructed, a 
number of pieces may be worked at the same 
tIme. 

ADDING MACHINE.-J. F. KEY, care of 
Key Adding Machine Co., 942 Santee St., Los 
Angeles, Cal. An object here Is to provide a 
device which Is simple In operation, and which 
can be manufactured at small cost for pe�mlt­
ting operations that are ordinarily accom­
plished by machines of much greater complex­
Ity, and which are comparatively expensive. 

FLUID VENDING MACHINE.-J. MeG. 
CHANDLER, Mexia, Tex. This machine may be 
regulated to dispense more or less gasoline or 
other IIqnlds as desired upon the Insertion In a 
coin slot of a coin of a predetermined denomi­
nation. In thIs way, the quantity of gasolIne 
dispensed on the operation of the machine may 
be changed to agree with the current price of 
gaSOline. 

PRINTING DEVICE.-A. G. OGDEN, 109 
S. Charles St., Baltimore, Md. This Invention 
relates to printing devices for reproducing a 
multiplicity of prints arranged In symmetri­
cal relation from a single negative. It pro­
vides a means for more accurately adjusting 
the step by step device by means of which 
a sensitized plate Is shifted from one position 
to another, with respect to a stationary 
negative. 

MACHINE FOR SPLITTING CANE OR 
OTHER LONGITUDINALLY FIBROUS SUB­
STANCES.-.T. KING, 139 Sprlngbailk road, 
Hither Green, London, S. E., England. This 
Invention comprises the combination with a 
splitting knife of a centralizing device formed 
or arranged In conjunction with levers, each 
lever being pivoted at one end at a fixed 
point and at the other end to a rotatable plate, 
and a controlling spring acting on the plat�. 

POCKET INDEX.-W. B. URUSroN, 25 
Bucker Bldg., EI Paso, Tex. The Invention 
provides a pocket Index having generally the 
form of a card·case or booklet and provided 
with means whel'eby the various parts of the 
device though movable relatively toward one 
another, are quickly and accurately restored to 
their respective normal positIons by mechanism 
which Is practically automatic. 

MOLDING MACHINE.-E. STICHELBAULT, 
822 E. 56th St., Chicago, 1lI. The machine Is 
used for rock over molding, stripping plate and 
plain pattern plate molding, and comprises a 
supporting frame having an adjustable swing­
Ing tube mounted on the opposite sides of 
which are pattern plates to permit the plates 
to be used alternately as the table Is swung 
from side to side of the frame, the table, the 
pattern plates and the mold being counter-
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balanced by an adjustable counterweight to and gearing COnnecting the valve sleeves with the the proper manner and without undue strain 
swing the table. spindles to rotate the adjacent valve sleeves. on either car. 

CURREXT MOTOR.-G. M. SHEFFER, Em­
lenton. Pa. The device Is mounted on a float 
and raised or lowered with respect to the float 
to provide for variation In water conditions. 
and wherein the support for the motor Is pro­
vided with mechanism for operating the motor 
In a dlrectlon to propel the boat or scow, the 
mechanism being releasable from the current 

Ct:RRE:<T MOTOn 

motor, and wherein a speeding up connection 
Is provided between the current motor and tbe 
mechanism to be driven, the mechanism being 
arranged to be connected to and disconnected 
from the current motor. and wherein guiding 
m�chanlsm Is provided for the motor support 
to guide the same during Its movement from 
place to place. 

FLEXIBLE SHAFT.-A. M ONAR, 9039 Snede· 
ker Ave., V:oodhaven. Brooklyn, N. Y., N. Y. 

The Invention has reference to flexible shafts 
consisting of a plurality of Interconnecting 
links, and the object thereof Is to provide a 
simple and efficient shaft of comparatively light 
weight and great flexibility and In which the 
connections between the links are In the shape 
of spherical joints. 

PUMP.-W. M. FRASER, Sewaren, N. J. This 
Invention relates to a combination pump and 
tank adapt�d to contain and dispense liquids, 
and Is more, particularly adapted for containing 
and dispensing viscous liquids at ,h igh tem­
perature. It provides Improvements In the 
manner of handling liquids contained In the 
tank and overcomes some of the dlftlcultles now 
experienced, more especially when viscous 
liquids are to be pumped. 

DEVICE FOR MAKING PUBLIC AN­
NOUNCEMENTS AND EXHIBITING ADVER­
TISEMENTS.-H. K. HARRIS, 96 Victoria 
street, Westminster, London, England. This 
InvE"tlon relates to devices for making public 
announcements, exhibiting advertisements and 
for other purposes of a like nature, and refers 
to an Improved device of this class In question 
by means of whleh any required letters, signs, 
numerals or the like can be formed In a sim­
ple and e!(ective manner for the purpose of 
producing the desired announcement or the 
like. 

PUMP.-L. J. COOI.EY, 227 Ave. 60, West Los 
Angeles, Cal. This Invention provides a pump 
having means for raising the water and 
adapted to be operated by power or In any 
other suitable manner and having means In 
connection with the water raising means, for 
aerating the water, that Is, for thoroughly Im­
pregnat,lng the water with air to assist In rais­
Ing the water. 

ELEVATOR-DOOR HANGER.-C. O. MARX, 
Care of Elevator Efficiency Appliance Co., 51 
Malden Lane, New York, N. Y. This Inven­
tion , provides an anti-friction door hanger In­
cluding a casing, a sectional anti-frictional 
member within the casing, and' a smooth sup­
porting member, said member constituting not 
only a support, but also a spindle around which 
any or all of the bearing parts may turn. 

PROPELLER.-F. C. GOETTERT, Care of 
Seville Hotel, Westwood, Cal. This device Is 
for use In water craft o f  every character, and 
wherein the propelling mechanism Is arranged 
to bore Into the water, Instead of pounding 
against the water, thus reducing slippage and 
Increasing the speed In accordance with power, 
saving fuel and 'reducing vibration of the hoat 
and slippage of the propeller, and facilltatlng 
reversing, and eliminating swell and dead 
water. 

TREE BOARD.-.T. SAMUELSON, care of J. 
Turner, Eureka, Utah. The prime objects bere 
are to produce a tree-felling board that may 
be quickly applied to the tree without the 
necessity of cutting notches In the latter; and 
to provide for the quick adjustment of the 
board to move the same to au angle to dif­
ferently posltl08 the board for cutting at dif-
ferent sides of' the tree. 

' 

PrlJDe Movers and '!'IIelr Ace_Ia 

COOLING MEANS FOR INTERNAL COM­
BUSTION ENGINES.-H. C. MAGNE, Garces, 
ArIz. The Improvement provides a hollow piston 
wblch Is provided with ports In the periphery of 
the annular head, and In tbe piston wblcb Is open 
at Its ends are deflect�rs. which cause currents 
of air to be directed against the Internal surface 
of the cylinder while the piston reCiprocates, 
whereby air cools the piston and cylinder, which 
latter may. If desired, be externally air- or water­
cooled. 

ENGINE CRANK MOVEMENT. -G. P. B. 
Horr. 1 Clinton Place, Jamaica. L .I., N. Y. The 
inventor provides a crank movement more especi­
ally designed for use on Internal combustion 
engines of the two-or four-cycle type. and arranged 
to � a proper transmladon of the developed 
power without jar or vibration to balance the 
engine and thus provide an e88y running thereof. 

FLOW METER.-F .. H. ROBENCRANTB. Care 
of Oregon Agricultural College, Corvallis, Ore. 
The Invention Is primarily Intended for use In 
Indicating the rate of flow of oil to burners of 011 

burning boilers. although It may be used In a 
variety of places. such as In the feed-water lines of 
Individual boilers. in the COOling water lines to 
transformers. gas engines, and almost any place 

, where a small rate of flow Is to be Indicated. 
RaUwva and Tbelr Acee.sorles 

AUTOMATIC AIR COUPLING.-R. A. 
MCCURRY. General Delivery. Portland, Ore. 
This Invention has relation to train pipe couplings. 
which are automatic In action. both In coupling 
and uncoupling without requiring any attention 
on the part of a brakeman or other traIn attendant. 
or necessitating such attendant going between the 
cai-s to couple or to loosen the coupllng. 

DIRGIBLE HEADLIGHT FOR LOCOMO­
TIVES.-H. E. BEASLEY and W. BYRD. 943 St. 
Charles St.. Victoria, B. C.. Canada. This 
Improvement has reference to headlights for 
locomotives and relates more particularly to 
means for automatically focusing the headlight 
upon the track at all times, whereby curves as 
well as straight portions of the track will be 
effectively illuminated. 

Perlalnlng to ReereatioD 

TOY SHIP.-C. A. LEWis. 6214 Penn Ave .• E .  
Liberty, P. O ..  Pittsburgh, Pa. The general obiect 
here Is to provide a toy ship having a weight 
therein, adapted to be shifted to tilt the sblp to a 
partially submerged condition In simulation of the 
sinking of a ship. Weight-restraining means. 
movable to positions to present movement of the 
weight or to permit movement ther eofls provided. 

Pertaining to Vebleles 
TIRE RIM TOOL.-J. B. STROUD, Pass 

Christian, Miss. The Invention relates to Im­
provements In tools designed for use In break­
Ing the joint of demountable rims previous to 
removing the tire therefrom, and holding the 

TIRE RIM TOOL. 
same In position while the tire Is removed and 
replaced, In removing a clencher tire from 
the rim It Is often difficult to part the rim at 
the joint, and after the same has been parted 
It Is equally as difficult to lock the same to­
gether. The device overcomes this dllllclfity. 

TIRE PROTECTOR -W. J. HARMbN. 1422 
N. Garrison Ave .. St. Louis. Mo. This Invention 
relates to tire protectors In wblch an armor in the 
form of an annular band Is disPosed. about the 
tire. The object Is to provide a protector and 
retaining means therefor, of simple form and 
adapted to be retainlned in Its. position by the 
expansion 01 the tire. 

ENGINE STARTER.-E. IBACH. Address 
SAMUEL E. MURRAY, care of Matthews, 116 
W. Washington Place, New York, N. Y. This 
Inventor Improves and simplifies the construc­
tion and operation of mechanisms especially 
designed for use on automobiles, whereby the 
engine can be started from the driver's s�at, 
and so designed as to be automatically discon­
nected from the engine shaft as soon as the 
engine Is started, or In case of back fire. 

DEVICE FOR CONTROLLING SHOCK.­
C. B. BILLINGHURST, 303 Dakota Ave., Pierre, 
S. D. The Invention provides mechanism for 
use In motor vehicles of every character for 
absorbing the shock and jar resulting from the 
inovement of tbe vehicle over the road, wherein 
pneuma tic cushions are arranged between the 
body and the frame of the vehicle In such 
manner that they will absorb and cushion the 
movement of the body and the frame with 
respect to each other. 

ROUTE INDICATOR FOR AUTOMOBILES. 
-C. M. STODDARD, Phoenix, Arl�. This Inven­
tion relates to means whereby the driver of an 
automobile may have the benefit of a complete 
log of a particnlar route, the readings of which 
will be changed as the route Is traversed to 
show the road and, certain directions In con­

nection therewith for some distance In advance, 
say approximately 50 yards. 

AUTOMOBILE SP·RING.-T. A. TOMASINI, 
Cayucos, Cal. The Invention relates particu­
larly to a spring for automobiles In the nature 
of a shock absorber, and provides a construction 
capable of resisting and modifying the shocks 
usually followhig relative movements of the 
frame aud axle of an automobile when a rock 
or ot'her obstruction In the roadway Is encoun­
tered. 

VALVE OPERATING MECHANISM FOR 
INTERNAL COMBUSTION ENGINES.-H. 
C. WELL. 1175 Wyatt St .• Bronx, N. Y. This 
eoglne ba>.two or more cylinders with a valve 
sleeve In each cylinder, spindles being joumaled 
between the cylinders In bearings disposed at 
right angles to the axes of the cylinders. so that 
one sleeve win serve In connect.!on with a spindle 

STORM SHIELD.-C. DILLING, 93 Mena­
han St., Brooklyn, N. Y., N. Y. The Invention 
relates to a storm shield for baby carriages, 
which shield Is In the shape of a supplement­
ary, foldable hood which can be easily attached 
or detached from the permanent hood and 
which, when folded against the permanent hood, 
<lccuples little space and In no way Intcrferes 
with the ' permanent hood. 

COUPLING FOR AUTOMOBILES.-E. L 
COLQUITT and H. P. SPENCER, Shelbyville, 
Tenn. The object of this Invention Is to pro­
vide a coupling for permitting a relief auto­
mobile to be coupled to a dead car for Instance, 
In such manner that the dead car will follow 
the relief car, and will be turned or guided In 
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CARRIAGE CURTAIN WINDOW.-C. G. 
FISHER, 217 N. Main St., ,Piqua, Ohio. This 
Inventor provides a curtain frame that will per­
mit the pane to be readily slid Into or out of 
place In the frame; p,'ovldes an Inner glass, 
receiving frame member at the Inside of the 
curtain and an outer frame member bavlng 
fastenhig tongues which penetrate the curtain 
and extend at the Inner side thereof, the 
tongues being flexible and adapted to be bent 
over the Inner frame. 

CAPSTAN.-C. M. HARN and A. B. GREEX, 
Care of the latter, Valentine, Neb. This Im­
provement provides a portable device which 
may be readily set up In operative position In 
front of a vehicle, and attached thereto by u 

flexible connection whereby, upon the operation 
of said device, said connection will be wound 
upon a drum or sleeve, thus drawing the vehicle 
forward. 

FENDER FOR .-I.UTOMOBILES.-J. P. 
GmRAGBTY, care of Pennsylvania R. R.o 5th 
and Hudson Sts., Jersey City, N. J. This In· 
vention arranges to normally hold the fender 
a considerable distance above the roadway to 
allow the fender to pass over ordinary ob­
stacles, and to automatically dro'P, on a per­
son or similar obstacle being struck by the 
fender, to safely pick up such obstacles and 
prevent the same from being run over and 
Injured by the vehicle. 

ROBE HOLDER.-D. C. RUSSELL, 703 E. 
2nd St., The Dalles, Ore. This Invention reo 
lates to the robe "all of an automobile or 
other, vehicle, which In practice Is secured to 
the dash-board or to the back of a seat to re­
ceive the robe, when the latter Is not In use. 
It relates particularly to a robe rail In "on­
nectlon with which clamping means Is em­
ployed, to prevent the accidental dlsplacemC'nt 
of tbe robe or the removal thereof by unauthol'­
Ized persons. 

VEHICLE SEARCHLIGHT.-E. VON SZUl'­

PINY, 287 Pennsylvania Ave., Paterson, N • .T. 
This Improvement relates to headlights or' 
searchlights adapted especially for automoblle� 
or· other vehicles where It Is desirable to vary 
the ell'ect of the light with respect to distance 
ahead. It provides a searchlight having mov­
able or adjustable lens devices. 

MOTOR VEHICLE.-Z. L. BEDI"ORD, M. F. 
HIGGINS, JII., and C. C. HIGGINS. Address 
Henderson & Durbin, Suite 607, Savings Bldg .. 
Lima, Ohio. An object of the Invention Is to 
dispense with the use of gasoline and substi­
tute natural or artificial gas ther<'for, and to 
this end there Is provided a supply tank or 
tanks mounted upon the vehicle and connected 
to the Intake manifold of the engine by a suit­
able supply pipe. 

MOTORCYCLE CAR. - G. MORROW amI 
MAR IE .T. R. MORROW, 16 South Hazell St .• Dan­
ville, Ill. This Invention pertains to motorcycle 
cars-that Is, to light vehicles to be connected 
with a motorcycle and disposed alongside there­
of, and adapted, to carry one or more persons. 
It comprehends various parts used for con­
necting the motorcycle In such manner as to 
secure safety and promote flexibility as be­
tween the various parts. 

FOLDING ROOF AND REMOVABLE 
PANELS FOR MOTORS �ND OTHER 
VBlIICLE BODIES.-H. MOZEYKO, No. 17 Ru� 
de Cormellles, Levallols, Seine, France. This 
Invention relates to a folding roof combined 
with a device for filling glazed sides appllcahle 
to motor or other vehicles. Tbe glazed frames 
forming the sides Inclosing the body are jointed 
on each side relatively to each other In such 
manner that they are able to open with th� 
doors, and also, after having been folded one 
upon the other, they are able to enter bouslngs 
or wells provided for this purpose In the In­
terior of the vehicle body. 

DOUBLE OR SINGLE HITCH TRUCK.-.r. 
A. DAt:GH'l'ERY, Goldsboro, N. C. Axles are pro­
vided at the ends connected to the body to 
swing on vertical axes with respect to the body, 
'each axle having an outwardly eJ<tendlng draft 
bar provided with a hook for engagement by 
draft apparatus, and wherein mechanism Is 
provided In connection with each draft bar for 
preventing disengagement of the draft ap­
paratus from the adjacent hook when the latch 
Is In one position, and for engaging the body 
to prevent swinging movement of the adjacent 
axle when the latch Is In another position. 

De8UJDaj 
DESIGN FOR A CAN E.-E. C. Rnl;sEL, 550 

W. '172d '�t., New York, N., Y. The skeleton 
handle-oltha 'Cane bas an oval form. the broader 
portion being uppermost, and the sides curving 
therefrom Inward toward each other, thus forming 
the symmetrical crotch. whence the straight, 
smooth. and tapered stock of the body extends 
downward. 

DESIGN FOR A CABINET.-J. VIRZI. 622 
Cortlandt St .• Bronx, N. Y. The cabinet body Is 
square with a �v!lled top and bottom placed on a 
stand with four curved legs. The ornamental 
and line features are charming In their gt"aOe and 
simplicity. 

DESIGN FOR A HAM MOLD.-H. ADEL­
MANN. 530 Westchester Ave., Bronx, N. Y. This 
design for a ham mold Is In two parts, the upper 
nestled snugly on the lower. The form Is oblong 
and the whole mold Is designed In round corru­
gated circles of comparatively broad effect. 

NOTE.-Copies of any of these patents will be 
turnlshed by the SCIENTIFIC AMEJUCAN for teo 
cents each. Please state the name of the {.a.tentee: 
title of the invention. and date of this paper. 
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