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SCORES and scores of White Truck owners have 
driven ·their trucks a hundred thousand miles and 

more. We have letters on file from more than a hundred 
of these owners whose White Trucks now exceed that 
mileage and are still in excellent condition. (Facsimile 
copies of these letters will be mailed to anyone interested.) 

So far mileage has been limited only by time and the 
possibilities of trucking operation. 

No White Truck has ever worn 
out in commercial service 

THE WHITE COMPANY 
CLEVELAND 
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The Jeffery Quad 
Meets normal haulage con­
ditions efficiently and eco­
nomically because built to 
meet conditions that are 
extreme. Chassis, two ton 
capacity. $2850. 

Other Jeffery Trucks 
Rapid Service Wagon, 

maximum capacitl, 
1,500 Ibs.-Chasszs, $965. 

All-Purpose Truck, max­
imum . capacity, 3,000 
lbs.- Chassis. $1465. 

QUAD PERFORMANCE! 
Judge the Jeffery QUAD by its unapproached record 

of performance under all haulage conditions, usual and 
unusual. 

will surely stand up whenever and wherever the supreme 
test comes-as it surely will come. 

Forget, for the moment, the great organization back of 
it, or the assurance of sustained utility implied by the 
n<:!me. 

Because of this reserve power, the QUAD will go 
where no rear-drive truck can go. Will do easily what no 
rear-drive truck dare attempt to do. The QUAD keeps 

itself in service day in and day out because of 

Let the accomplishment of the QUAD 
itself carry its message of efficiency in the 
solution of your haulage problems. 

Consider, first of all, that the QUAD gives 
surpassing service under normal haulage con­
ditions. That compared with the best of 
rear-drive trucks it insures a marked economy, 
convenience and efficiency. 

Now carry the comparison to the field of 
extreme conditions-where mud, sand or snow 
is hub-deep-where the trail must bl- broken­
and where roads are rough, steep and for­
bidding-conditions that come to every truck 
some time. 

Here the QUAD makes its way as surely 
as on the smooth macadam highway-because 
it drives, brakes. and steers on all four wheels. 

Drives on all jour 
wheels. . 

Brakes on all four 
wheels and drive­
shaft. 

Steers on all four 
wheels. 

Carries 2 tons 
evenly distributed 
over the jour 
wheels. 

Goes through mud 
or snow up to its 
hubs. 

Climbs difficult 
grades. 

Turns in a 48-foot 
circle. 

Economizes tires. 

its ability to deliver the goods at all times. 
For these same reasons of efficiency and 

economy nearly 4,000 QUADS are in use 
today. Users include concerns here and abroad 
covering a wide field of commercial activity. 
A list of owners in your own particular line, 
together with what they say about the QUAD, 
is yours for the asking .. 

As a guarantee
-

of sustained QUAD per­
formance, now consider the organization oack 
of the truck. Forty-four years of strict adher­
ence to a high ideal are exemplified in this 
great plant, covering 101 acres and employing 
over 3,000 skilled workmen. 

-Tlius the QUAD brings you more than 
superior truck efficiency and economy- it 
brings with it the greater factor of confi­
dence, the assuring knowledge that the maker 

M. & S. Locking Differentials apply the power of the motor 
to any wheel or wheels that can get traction when the 
others cannot. 

of your truck is here to stay. 

This means a vast reserve of power, increased safety, 
the peace of mind which comes of knowing that the QUAD 

Write today for the complete QUAD story. 
The Nash Mot o rs Company 

Manufacture,.. 01 Jeffery Motor Ca,.. and Track. 
Kenoaha, Wiaconain, U. S. A. 
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Listen! Listen to the clatter 
of the chain-drive truck . 

. . Remember that nOISY 
machinery means power 
wasted· power misapplied. 

. Decide then that your next 
truck shall be the silent, 
chainless Packard effi­
cient, economical, sm.ooth-

• • 
runnIng as a tourIng car 
on pneumatic tires. Let 

• 

our experts SIZe up your · 
problems. Write Detroit. 

Ask the man who owns one 
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.. Suddenly a Httle puti' of black smoke enveloped a machine. The gasoline tank had been punctured" 

Note the mottled upper surfaces of the Nieuport.s designed to blend with the landscape and render them invisible from ab.:.ve 
American Aviators with the French Army 

By Neal Truslow 

S HELTERED by a woods some two miles back of 
the German trenches at Verdun, a 75 m. m. anti­

aircraft gun was active. The men worked rapidly but 
surely. The gun was firing a shell every five seconds, 
and every five seconds a little puff of white smoke ap­
peared in the sky. At first glance I wondered what the 
object of such activity was, but observing more closely 
could distinctly see a German Aviatik apparently en­
veloped in the smoke of the exploding shells, but in 
reality some distance above it. 

Lieutenant Hangarer, in charge of the gun, loaned 
me his glasses for a moment. I then saw not one but 
a number of the large German planes headed toward 
our lines. These were convoyed by several Fokkers, 
which are the fastest Ge'rman aeroplane used for com­
bat and scouting purposes. 

In the distance a French squadron could be seen 
racing to meet the invaders. The purr of their motors 
grew more and more distinct until they throbbed al­
most directly above our heads. There were ten to 
twelve of these French machines ( Nieuport biplanes ) ,  
and they were fiying lower and faster than the 
Germans. 

On they come, the sun behind them, circling, dodg­
ing, maneuvering for position and firing in the direc­
tion of the enemy. This firing while coming into range 
is to get the guns working freely and on the off chance 
of a long shot bringing down an adversary. 

Lieutenant Hangarer spoke to me as the Germans 
fiew out of range of our gun : " You see those little 
Nieuports up there? They are the American SquadriU and a wonderful unit! All American volunteers are 

under a French captain, whose first lieutenant is an 
American, William Thaw, of Pittsburg. They are splen­
did fellows, all of them, of whom we are very proud." 

The combat took on a still greater interest for me 
and my heart leaped with enthusiasm and pride in my 
countrymen. 

The attac;;: had come as no great surprise. For two 
days the French had been bringing in great quantities 
of fresh troops. Heavy artillery had been brought up 
and the li.!�ht artillery shifted. It was quite apparent 
that the )j'rench were planning a concentrated attack 
on the right bank of the Meuse. German air scouts 
had discovered this movement and were trying des­
perately to ascertain its force. Particularly were they 
anxious to locate the position of the artillery that they 
might prepare for a counter attack. 

The French realized their strategic position and were 
equally active in preventing the German observers ac­
quiring information. So far they had been successful. 
Each reconnoitering party sent out by the Germans had 
been repulsed and in1licted with heavy losses. Only 
one machlne had succeeded in getting over the lines 
and he was driven back before he could get anything 
more than a general idea of the plans for the attack. 

All this the lieutenant explained to me as we watched 
the preparations for battle going on above us. The 
Germans, determined to obtain the information so vital 
to them, had sent out a strong reconnoitering party 
in two sections, 15 machines in one direction and 20 
in another, one purposing to draw the attention of the 
French while the other made the necessary obser­
vations. 

The French anticipated the strategem, but not the 
force of the attack, and sent the American section to 

meet them when word was telephoned of their ap­
proach. 

The American squadron now found itself in the 
center of the two German sections, by whom they were 
being encircled. We could hear the faint rat-tat-tat 
of the machine guns, 12,000 feet above us, as the 
Americans, outnumbered three to one, replied to the 
German fire. 

Suddenly a little puff of black smoke enveloped a 
machine. The gasoline tank had been punctured and 
caught fire. The plane darted to earth leaving a thin 
black streak behind it. At that great height we could 
not tell to which side the machine belonged. In a 
few moments the group around the gun began to cheer 
and I heard excited cries of " C'est tombe ! C'est 
tombe ! C'est un bosche!" The Americans had scored. 
It was a German Aviatik that had fallen. 

The Germans dropped back for a moment, then the 
whole force came forward to attack the Americans. 
There was a circular counter formation on the part of 
the Americans and the rapid firing of the guns was 
accelerated. Nearly 2 miles above us the battle waged 
furiously. At times it was impossible to distinguish 
the Germans from the Americans in this most unequal 
fight. We saw Prince and Balsley capsize and fall. III 
the apparent death drop Prince righted his machine 
when near the ground, and returned to the Aviation 
Field uninjured, but with a bullet through his helmet_ 

Balsley was not so fortunate. He owes his life per­
haps to the fact that his feet were strapped to the con­
trols. An explosive bullet struck him in the hip, ren­
dering him helpless for a time, but he was able to re­
gain command of his machinf) sufficiently to make a (Ooncluded on paye 226) 
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The objec� of this journal is to rccord accurately anll 
lucidly tlu� latest scientific, mechanical and inllustrial 

news 01 the day. As a weekly journal, it is in a posi­

tion to announce interesting developments before they 

are published. elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, e8pecially when such 

articles are accompanied by photographs. 

Announcement 

O WING to the marked advance in the cost of 
labor and materials affecting every branch of 
the publishing business, the price of the SCIEN­TIFIC AMERWAN will be raised to $4.00 a year after 

{)ctober 1st,. 1916. 
In making this announcement we wish to explain 

that during the past year the price of print paper has 
increased from 100 to 150 per cent. There has been 
an advance in the cost of inks of all kinds, some of 
which have reached an almost prohibitive price. There 
has been a rise in the cost of printing and binding. 
PhotoengraTing has advanced nearly 100 per cent, and 
electrotyping metal now costs more than ever before. 

The factors which have contributed to the present 
situation are only in part attributable to the war. 
Prices now prevailing are certain to continue with, at 
best, but a slight diminution, even after the struggle in 
Europe comes to an end. 

While enduring these additional and unprecedented 
expenses, we have not permitted the SCIENTIFIC AMER­

ICAN to suffer. In fact, we have improved it in form 
and size. In addition to the colored covers, which we 
are now publishing weekly, we beg to call attention 
to the fact that in '1915 the number of pages of the 
SCIENrIFlC AMERICAN amounted to 1210 as against 981 
pages in 1909. This year we are publishing still larger 
editions, and it is probable that the total number of 
pages for 1916 will be close to 1300. 

'Ve have spared no expense to improve the editorial 
quality of the SCIENTIFIC AMERICAN. During the past 
year we· haTe published many special articles on the 
war, and particularly on industrial conditions as now 
affected by the war and as they probably will exist 
when the European nations lay down their arms and 
return to their productive work. 

Because the SCIENTIFIC AMERICAN is costing much 
more to produce than it ever did before, and because 
we are giving our subscribers a better product than 
ever before in the history of the journal, we are com-· 
pelled to make the change in the price of subscription. 

The Need of the United States for Naval Scouts 
and an Auxiliary Coast-Patrol 

T HB memory of the people of the United States 
is short. The lessons of one war are soon for­
gotten. In 1898, in the Spanish-American War, 

the entire Atlantic seaboard was in a state bordering 
on hysteria over the approach of the Spanish squadron, 
-and the menacing force was not very strong and 
was unaccompanied by any invading force; the fear 
of our people was due, in large part, to the uncertainty 
as to the point at which this force would strike. This 
fear would be infinitely greater were the enemy-force 
made up of powerful vessels of war, with a convoy of 
troop-ships filled with veteran soldiers. Yet, eighteen 
years .afterwards, this country has no adequate or 
effective means of ascertaining at what point of our 
long coast-line a hostile force would strike. We have 
but three scouting-vessels in the Navy,-and no mer­
chant marine from which to draw suitable vessels for 
scouting. We had five of such vessels in the Spanish­
American War,-and these failed to find Admiral Cer­
vera's squadron. While this failure was due in part 
to the circumstance that the five scouts were not em­
ployed in the right way, yet subsequent study has 
shown that with an adequate number of scouts, and 
with more attention before the war to problems of 
scouting, Cervera's squadron could have been located, 
probably destroyed, and the whole costly campaign 
around Santiago, both afloat and ashore, could have 
been avoided. All this has been forgotten,-at least by 
those who have passed through the halls of Congress. 
The sea is wide. Most people believe, as has been 
said: "The best friends of Uncle Sam are the Atlantic 
and Pacific Oceans." 

SCIENTIFIC AMERICAN 

But those who hold so firmly and fondly to this be­
lief ignore the progress that has been made in the 
building of ships, the great increase in the mobility 
of naval forces, the vast extent and trackless nature 
Jf the ocean. The sea has changed from a barrier to 
the most convenient way of passage. As far as war­
like operations are concerned, the sea differs essentially 
from the land. Admiral Mahan thml pointed out this 
difference: "Armies pass through countries more or 
less inhabited by a stationary population, and they 
leave behind them traces of their march. Fleets move 
through a desert over which wanderers flit, but where 
they do not remain ; and, as the waters close behind 
them, an occasional waif from the decks may indim te 
their passage, but tells nothin� of their course. The 
I<ail spoken by the pursuer may know nothing of the 
vursued, which yet passed the point of parley but a 
few days or hours before." A naval force at sea may 
take any one of a large number of routes. The Ger­
mans, to attack France, were forced to go through 
Belgium. l:nder modern conditions an enemy ashore 
('an He found; at sea he cannot, as a rule,-and then 
usually only after considerable time aIld search. 

The " sea-frontier" (as it has been aptly termed by 
Lieut. Commander Cotten) of the United States is of 
very great length; this sea-frontier may be roughly 
outlined by drawing a line 150 to 200 miles distant 
from and generally parallel to the coast-line of the 
United States from the easternmost point of Maine to 
the southernmost point of Florida, then out and around 
Porto Rico, back around Jamaica, and then south to 
Panama,-for the Atlantic side. Similarly, on the 
I'acific side, the line begins at Alaska, carries around 
the Aleutian Islands, south to Midway Island, by 
Guam to and around the Philippines, then eastward 
around Samoa and back to Panama. In the event of 
war in either ocean, the enemy may ('ross this line at 
any point; he may strike immediately at Boston or one 
of the other large coast-cities; he may attempt to seize 
a base of operations in the 'Vest Indies; he. may decide 
to seize or to block the Panama Canal. Our first con­
cern would be to determine where he would cross this 
long sea-frontier. We are practically without means 
of determining this. The best we could do would be to 
hold our fleet concentrated in some strategically een­
tral position, ready to go north, south, east or west as 
the determined movements of the enemy might dictate; 
and until we gained information of the enemy's moye­
ments, the Admiral and the whole country would re­
main in awful and heartbreaking uncertainty. This 
is not the phantom fear of an alarmist brain; it is a 
pitiful fact. A perusal of the newspapers of June, 1:-;{)�, 
will show the painful effect of such uncertainty. 

How can we remedy SUell a sorry condition as this? 
Despite the repeated recommendations of the General 
Board over a period of several years, we yet have but 
three scouts ; and these three are not of the best type. 
Of battle-cruisers,-a type of vessel particularly useful 
in picldng up and holding on to any enemy's force, we 
have none ; for, although a scout may find an enemy's 
force, the scout may be driven off and lose touch; and 
a scout cannot break through the protecting screen 
with which the conv.oy will be surrounded, and there­
fore cannot ascertain the nature and size of either the 
convoy or the main force which accompanies the con­
voy. All this a battle-cruiser can do. In our existing 
state, we should be forced to use our torpedo-vessels 
for scouting ; and they are neither intended nor fitted 
for such work ; their fuel endurance is insuffiCient, and 
they cannot work under adverse weather conditions. 
Should war come on us to-morrow, the hysteria of 18{)8 would be seen agaill,-in ten-fold more exaggerated 
form. But,-the sea is wide, no nation bears us any 
ill-will, war is a remote pOSSibility, we covet the pos­
sessions of no other nation, etc. But again, if war 
should come, we should have to do something at once 
to supply our scouting deficiencies. The chances are 
that we should have to abandon all idea of intercept­
ing the enemy at any distance from our coasts and 
try to devise means of finding him before he actually 
effected a landing. The cheapest and quickest means 
of providing a force wherewith to do this would be to 
establish a large number of coast-stations (100 miles 
apart, say), each equipped with at least six aeroplanes 
and with communication by wireless ; also, to equip 
as many vessels as possible with aeroplanes and launch­
ing devices,-to cover as long an extent of our sea­
frontier as possible. The shore-planes, starting out 
from their respective stations one at a time and at 
intervals, could fly around a triangular course, 100 
miles out, 100 miles up or down, 100 miles back; the 
planes on board the speCial ships could operate sim­
ilarly. Even then, with all the ships and planes we 
could muster, there would be uncovered gaps. The 
services of every seagoing motor boat and of all the 
1.100 alongshore craft on the Atlantic Coast would be 
needed,-as well as the services of every aircraft and 
of every aviator that could be mustered ; and even 
then there would be a good chance that the enemy 
might evade us. 
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It is such considerations as these that make of great 

importance the enlisting by the Gowrnment of the co­
operation of owners of motor-boats and flying-boats,­
the first step towards which will be taken by the par­
ticipation, this month, of motor-boats in the exer­
cises in the last week of the training cruise for ciVil­
ians. There are many sueh vessels which would be of 
the greatest service in time of war,-in offshore patrol 
work, for harbor ya trol, for laying mines, for sweev­
ing for and picking up mines, for guarding mine-fields, 
for carrying dispatches, etc. ; the intimate knowledge 
of loeal conditions and of the local coast possessed by 
the owners of these vessels would be of the greatest 
yalue; lllany of these boats would make valuable 
chasers for submarines. The uses to which they might 
be }lut are manifold. It is believed that this training 
cruise will serve to stimulate interest in the Navy 
and in its needs, and will lead to a well-worked-out 
plan for the cooperation and coordination of the many 
yaluable lUlyal auxiliaries which have been heretofore 
ignored. 

What does Alcohol do to Chickens? 

IN the Proceedings of the American Philosophical 
t30ciety Dr. RaJ'mond Pearl gives an account of It 
series of experiments on alcohol feeding which he 

has been conducting on chickens. The work was started 
with the expectation that offspring of alcoholic chickens 
would be obtained which differed in one or more par­
ticulars from the parent and that these new types of 
birds could lJe used in various breeding experiments 
towards solving the highly complex problems relating 
to heredity. The results ohtained were a surprise. 

The birds used in the experiment received their 
dosage of alcohol by inhalation one hour every day for 
several months. After a year and a half of such de­
bauchery they differed from their sisters and brothers, 
who were kept as controls, in that they were somewhat 
heavier in weight and were less active. Otherwise 
there was no vh;ihle change. The death rate amon'" 
the alcoholic birds 'VItS very low as compared with th� 
non-alcoholics; but in view of the small numbers of 
chit-kens used in the experiment (there were nineteen 
birds specially treated), Dr. Pearl considers it impos­
sible to say that alcohol had anything to do with this. 

'l'he birds receiving the alcohol were first bred in 
the spring of 1915. Contrary to expectation their off­
spring were perfectly normal. Not one of the chick;, 
shmved any deviation from the ordinary type. But 
several interesting facts shown by a statistical study 
of the data collected emphasized the need for extensive 
and critical work on the treatment of animals with al­
cohol and its effect on the offspring, and also suggest 
that possibly there is much to do in a scientific way on 
the effect of alcohol upon the human race. 

In order to obtain as complete a knowledge as pos­
sible concerning what kind of progeny the alcoholized 
chickens produced an elal:orate series of data was col­
lected not only on the growing chicks, but also upon thp 
eggs during the period of incubation. It was found that 
the birds receiving alcohol produced a larger number 
of infertile

' 
eggs than did those which were deprived 

of this luxury. 
On the other hand in hatching quality the eggs of 

the alcoholic birds were superior. As regards the con­
dition of the chicks after they had pecked their way 
into the world, those of alcoholic parentage seem to 
have the advantage over those whose parents received 
plain chicken fare. Although all the young chicks re­
ceived precisely the same treatment as regards food 
and housing conditions, and thus had equal chances 
for life and development, a larger percentage of the 
offspring of alcoholic birds reached maturity than did 
those of the untreated birds. Furthermore, although 
while the chickens were very young there was no dif­
ference in the body weight between the two sets of 
birds, after three or four months the progeny of the 
alcoholic birds began to gain in weight faster than the 
control chicks. 

In explanation of the results obtained Dr. Pearl sug­
gests that "alcohol acts as a selective agent upon the 
germ cells of alcoholized animals." It is a recognized 
fact that there is a considerable variation in the vigor 
of the germinal cells of any one animal. The hypothesis 
is advanced that the effect of the alcohol on the germ 
plasm of the chickens was to render inactive the weaker 
germ cells. Those germ cells which were vigorous 
and had high resisting powers withstood the effect of 
the alcohol. The result was that the germinal cells 
destined to produce weak individuals were eliminated. 
The progeny of the alcoholic. parents, with only the 
strongest individuals developing, thus made a better 
showing than did the offspring of the non-alcoholic 
birds where the weak germ cells as well as the strong 
developed. Dr. Pearl further suggests that in those 
experiments where defective and abnormal types are 
obtained from alcoholized parents, such as Dr. Stockard 
has reported from his work with guinea pigs, these 
defectives were from normal germ cells wbich had a 
low resisting power. 
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Electricity 

Increased Popularity of Electric Cooking among 
Birds is reporteu uy the Erli.wJI Current Topic8, puh­
lished by the Southel'll California Edison Company. It 
is reported that recently two transmission line short 
circuits were caused by birds dropping small snakes 
across the bared cables. In each instance the snakes 
were beautifully toasted! 

A Convenient Flashing Plug.-An American manu­
facturer has recently introduced an automatic flashing 
plug which can be useu without aujustment with tung­
sten lamps ranging in rating from 20 to 60 watts, ana 
for voltages of 50 to 2:W. It is further stated that the 
device is not affected by changes in temperature, and it 
can be adjusted without removal from receptacle. 

Improved X-Ray Tube.- In patent No. 1,192,706, 
recently granted to Prof. Elihu Thompson, there is dis­
closed a novel method of avoiding the overheating and 
melting of the electrode in an X-ray tube by the 
cathode ray bombardment. The target or electrode of 
the cathode rays is made in the form of a wheel, which 
is so mounted that the rays impinge on it tangentially, 
causing it to revolve and thus offer successively a new 
surface to the operation of the tube. 

Electrolytic Production of Zinc.- At Drammen, 
Norway, new zinc works are about to be started for the 
extraction of zinc by an electric wet process invented 
by a Belgian engineer, M. Strubelle, states The Elcc­
trician. Raw materials for the first year, about 10,000 
tons, have been secured, and special attention will be 
paid to ores containing from 8 to 30 per cent zinc, 
which have hitherto been considered as really worth­
less. 

A "Daylight" Lamp.- A New York concern is mar­
keting a new t�'pe of nitrogen-filled blue-glass lamp 
that gives a white light of daylight quality. The day­
light color of the lamp is due to the special glass used. 
However, contrary to expectations, the color of the 
glass only results in cutting down the volume of light 8 per cent. At present the lamps are available in all 
sizes from 100 up to 1,000 watts. The current con­
sumption is about % watt per candle-power. 

Electric Arc Welding.- Machine shops are materially 
auding to their profits by using electric arc welding in 
their work. For electric arc welding eliminates the 
losses of the scrav heap. Metal can be added to faulty 
castings, blowholes filled in, lugs and parts added and 
low spots built up. Further, the.re is perhaps no better, 
quicker, or cheaver method of making up, assembling 
and repairing articles of iron and steel castings or forg­
ings, piping, etc. 

Copper Oxide Electrically Sensitive to Light.­
At the June meeting of the New York Electrical So­
ciety a paper was read by Theodore W. Case, describ­
ing experiments on the action of light on oxidized 
eopper. If two copper wires or plates are oxidizl'd 
and immersed in an electrolyte, a galvanometer con­
nected between them will be deflected when light fails 
Ullon one wire or plate. The voltage observed was 
about 0.1 volt. The current obtainable depends upon 
the area of the plates and approximated 0.2 ampere. 
Many variations of the experiment were described in 
the paper. 

The Australian Metal Industry.- Provided certain 
trials now being carried out in the Dnited States are 
satisfactory, a large zinc concern will shortly establish 
in Tasmania big works for the electrolytic treatment of 
zinc concentrates and the production of zinc. The first 
unit will take at least 10,000 electrical horse-power and 
the directors estimate that if they get in practice the 
results they are fig)lring upon, the extensions of plant 
and the establishment of allied industries to work up the 
raw material will require between 40,000 and 50,000 
horse-power. The power is to be supplied by the State 
(jm"ernment's hydroelectric system at about $10 per 
horsE>-power per annum, with a possible reduction for 

. on�r ]0,000 horse-power. 

A Novel Commutator. - Something new in small 
commutators has recently been introduced. Its con­
struction, in brief, is as follows: Segments are assem­
bled with mica separators as usual,  and bakelite is 
then molded about the commutator's free surface to 
hold the segments together. The operation of molding 
this SUbstance is performed with a die in a hydraulic 
press. Pressure is first applied at 2,000 pounds per 
square inch. Heat is then applied, and as the tem­
perature of the die is raised to 400 deg. F., the pres­
sure is increased to 6,000 pounds per square inch. 
This method of construction is said to eliminate en­
tirely the possibility of' grounds or short circuits, since 
no metal other than copper segments is used. During 
experiments conducted by the writer of this note, these 
commutators showed no signs of fracture when heated 
to 500 deg. F., while subjected to a peripheral speed 
test of 8,000 feet per minute. 
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Science 
Meteors Revolving Around the Earth.- A remark­

allll' swarm of meteors passed across Canada on Febru­
at·y D, 1D13, having been first seen over Saskatchewan, 
whence they traveled in a direction south of east, and 
were seen by several observers in Bermuda. These 
meteors were reported by hundreds of people in Can­
ada, and some detailed discussions of them have been 
published. '.rheir nltitude above the earth when trav­
eling over Canada has been computed at about 42 
miles. Mr. Denning, the English authol"ity on meteors, 
has collected further observations from seafaring men 
through the medium of the Nautical Magazine, and 
has thus been able to extend the known path of the 
meteors to about 5,500 miles. So long a trajectory is 
unprecedented in the history of astronomy. The most 
interesting fact in connection with these meteors, how­
ever, is that, sinee they were at no time more than 
about 100 miles above the earth, they must have fol­
lowed the curvature of the latter ; in other words, they 
were revolving around the earth after the manner of 
satellites. Now comes the suggestion from Mr. Gavin J. Burns that they may have passed several times 
around the earth, before the resistance of the atmo­
sphere diminished their speed to such a degree that 
they fell to the ground, unless previously dissivated. 
He supposes that when "cavtured "  they must have 
been traveling in an orbit very similar to that of the 
earth, and hence had a very small velocity relative to 
the earth. 

Bob Veal .-The belief that immature veal-i. e., the 
meat of calves less than about three weeks old-is unfit 
for human food is quite generally held both in this 
country and abroau, and the sale of such meat has 
even been prohibited by law. Apparently this is one 
of the many cases in which an idea has gained cur­
rency, not only with the public at large, rut also 
among scientific men, by dint of reiteration rather than 
observation. A few years ago Dr. P. A. Fish reI)orted 
the results of dietetic experiments in which seven 
families of 20 persons of various ages were given im­
mature veal as part of their diet, and suffered no dis­
turbance of any of the bodily functions therefrom. 
More recently the same investigator has found that 
beef and immature veal digest with equal speeu in 
pepsin-hydrochloric acid. In 1914, J. C. Sparapani 
studied the alleged toxicity of fetal flesh, and found 
that bovine fetal serum was actually less toxic than 
adult serum. Finally, in the Journal of Agricultural 
Re8earch, W. N. Berg, after reviewing the whole sub­
ject, gives the results of his own experiments with the 
flesh of some 40 calves, each seven days old or less. 
Chemical analyses showed no differences, of physiolog­
ical significance, between such flesh anu mature beef, 
while in a large number of artificial digestion experi­
ments the former digested as fast as the latter. Cats 
fed on a diet in which immature veal was the sole 
source of nitrogen grew normally, the older animals 
becoming fat and brpeding healthy kittens. Apparently 
" bob " veal has been maligned. 

Comfort at High Altitudes.-The Mount Rose Ob­
servatory, University of 1\evada, offers the following 
two suggestions, which are varticularly valuable where 
food must be cached for long intervals of time and 
where varties are exposed to the intense light that pre­
vails on snow-fields. 

Steaks when frozen solid can be restored to their 
original juiciness by the simple expedient of thawing 
them out in cold water. The process can be accelerated 
by working the meat with the fingers. By using this 
method the dryness that usually prevails in frozen 
steaks can be entirely avoided. 

The usual burning of lips and faces while crossing 
snow-fields can be completely prevented by wearing a 
face mask made of the lower half of a cloth flour sack. 
An oval slit should be made opposite the eyes for breath­
ing and seeing. '.rhe sack can be worn over the hat or 
under it as desired. If the all' is calm, the sack should 
bang loosely about the neck to permit ventilation. If 
the wind is blowing, the edges of the sack can be tucked 
within the coat collar, for sufficient air wil l be forced 
through the coarse fabric. The upper half of the sack 
also can be utilized as a mask by closing one of the 
open ends with safety pins. 

This face mask can be adjusted to any face by draw­
ing it to the proper vosition and holding it in place by 
means of the hat. With this protection parties engaged 
in snow-surveying have spent from one to two weeks on 
snow-fields without discomfort. Other preventives and 
remedies that usually failed have now been discarded. 
The flour sack adds no appreciable extra weight to the 
pack and is available at a moment's notice. 

The flour sack mask is also sufficiently warm to afford 
protection for face and ears against the cold winds 
that blow occasionally in spring and summer. 

Though such a mask affords partial protection for the 
eyes against snow glare, it should not be used as a sub­
stitute for amber or other colored goggles. 

205 
Automobile 

Motor Fuels in Germany After the War.- Even 
bpfore tlle wur eonsiderallie attention hau bpen gh'en 
to substitutes for gasoline, but the scarcity of this fuel of late has compelleu the use of other fiuius, with the 
result that at present benzene and alcohol al\C very 
generally used, motors having been altered so that 
they use one, or both, of these fuels successfully. The 
results have been so satisfactory that it is predicteu 
that after the war the use of these fuels will, be very 
generally continued, especially in commercial vehicles. 

Growth of the Automobile Industry.-According 
to a report of the U. S. Department of Agriculture 
there were 2,245,664 motor cars in the United States 
on December 31, 1915, as against 48,000 in 1906. While 
these fignres may be somewhat exaggerated, when com­
pared with a compilation of license statistics of the 
various states, they are near enough to give a vivid 
idea of the growth of the motor industry. The total 
gross motor-vehiele registration and license revenues 
are given as $18,245,713, of which practically 90 per 
cent is available for road improvement, so that it will 
be avpreciated what a benefit to the entire country the 
automobile has been, and is. 

An Auxiliary Air Device.-A device which, in view of 
the low grade motor fuel now on the market, appears to 
ha ve some merit has recently been developed. In the 
lower end of the overflow pipe from the radiator of an 
automobile is placed a trap valve that will allow any 
condensation, ?r overflow water, to escape, but retains 
the steam or watery vapors. From a pOint above the 
trap valve a pipe leads to the inlet manifold, where it 
connects with a small spring-controlled mushroom valve 
opening into the manifold. In its course this connecting 
pipe is led along in contact with the exhaust manifold, 
in order to keep bot, and prevent condensation of the 
watery vapor passing throngh it. It will be apprpciated 
that this device operates in the same way as a number 
of other auxiliary attachments, but It admits hot, moist 
air to the manifold instead of the ordinary atmosphere. 
It is claimed that this results in a very satisfactory 
increase in economy, together with increased power. 

Pistons Bindin�.- Complaints are not infrequent by 
owners of ears of the pistons binding, with an accom­
panying sluggish action of the engine and overheating 
of cylinders. Usually this is attributed to a tight-fit­
ting piston, or to improperly fitted rings ; but it is 
l'robable that in many cases this trouble is due to the 
warping of the cylinder when heated. The valve pock­
ets, jackets and lugs, that are cast integral with the 
cylinder, make an unsymmetrical distribution of the 
metal, and consequently, when expansion takes place, 
it is unequal in the different parts of the cylinder, 
which is swelled out of shape. One advantage of over­
head valve engines is the getting rid of the side valve 
pockets, and securing symmetrical distributions of the 
metal. 

A method that was adopted by a German builder for 
overcoming the difficulty was to lap the cylinder, run­
ning the lar)ving machine at such a high speed that 
the cylinder was heateu nearly red hot in the process. 
This insured that the lapping was performed at a tem­
perature fully as high as it would be when heated by 
the exploding gases, and consequently was brought to 
finished form when hot. It is said that the plan was. 
quite successful. 

Motor Fuels.- Among the cheaper motor fuels that 
ba ve been used abroad with considerable satisfaction 
is benzol, a coal tar distillation product, which, before 
the war, could be bought at a lower price than gasoline. 
In this country benzol has never been produced in 
very considerable quantities as there was no great de­
mand for it by dye manufacturers, who are the prin­
cipal consumers. It is to be hoped that the dye manu­
facture will be so 'firmly established in this country, 
and on a sufficiently large seale, to induce gas and coke 
producers to recov�r the benzol resulting from their 
processes, which has been largely wasted heretofore, 
when th

'
ere may be a surplus sufficient to materially 

increase our supplies of motor fuels ; for benzol can 
be used with most carbureters with little or no change, 
by proper adjustment. Another fuel of which we hear 
vpry little is a mixture of kerosene and gasoline. Of 
course the producers of gasoline .have gone as far as 
they dare in such combinations, at the price they exact, 
but something more can be done by the user in this 
direction to reduce his expenses. Little has been heard 
of this matter in the automobile field, but motor­
eyclists abroad have made rather extensive experiments, 
with the result that they find a half and half mixture 
ean be successfully used with their ordinary carbureter. 
no difficulty being experienced in starting with this 
mixture. Special adjustment of the air is necessan', 
and in some carbureters it might be desirable to also 
fit a smaller jet ; but no material change is necessary 
in the average carbureter. A greater percentage of 
kerosene appears to be of no material advantage, and 
starting becomes difficult. 
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A scientific investigation of the laundry bill Dcreasing glass production twenty per cent Better bread for less money 

Blazing a Trail for the Industries 
Contributions of the Mellon Institute of Pittsburgh, Toward Scientific Investigation of Industrial Problems 

By Harry Knowles 

T HE alliance between science and industry is less 
than ten years old in America, though the two 

were united successfully before that by the Germans. 
In this country the plan was inaugurated by Dr. 
Robert Kennedy Duncan, at the time Professor of In­
dustrial Chemistry at the University of Kansas. He 
proposed that industrialists compensate skilled chem­
ists while the latter were conducting investigations, 
under the supervision of a university, for improving 
the methods of manufacture, and that the investigator 
further receive a bonus whenever his solution was put 
into successful operation at the manufacturer's plant. 

The idea spread and in 1911 Dr. Duncan was invited 
to establish his system at the University of Pittsburgh. 
Though opened with limited resources, the scheme 
made good from the start, both with the university 
and with the manufacturers of the " industrial work­
shop of the world." Two years later the alliance be­
tween industry and learning was permanently estab­
lished by a gift of over half a million dollars from 
Andrew W. and Richard B. Mellon, two Pittsburghers 
who had been favorably impressed with the practical 
results already achieved. Of this sum, half was ex­
pended for the erection of a building named, in honor 
of the donors, the Mellon Institute, while the balance 
went into an endowment fund. This fund pays all the 
expenses of the institute save the salaries of the in­
vestigators, so that every cent laid out by the manu­
facturer patrons goes for that one purpose alone. 

From start to finish the investigations at the Mellon 
Institute are preeminently practical. Before being as­
signed a laboratory in which to conduct his researches, 
every chemist must visit his manufacturer's plant for 
Ii sufficient length of time to familiarize himself with 
all the important details of the processes of manu­
facture. He thus becomes thoroughly conversant with 
the application of science to that particular industry, 
learns wherein it may benefit, and comes in intimate 
contact with those who are to make use of his dis­
coveries. Having acquainted himself with the precise 
nature of the problem assigned him for solution, h(' 
enters an institute laboratory to pursue whatever lines 
of investigation he deems advisable. Thereafter the 
measure of success depends altogether upon his initia­
tive, knowledge and creative ability. 

Conditions at the Mellon Institute are ideal for this 
kind of work. Here a chemist never is handicapped 
by inadequate equipment, nor hampered by driving 
executives with demands of results in an unreasonably 
short time. Instead, provided with equipment and sup­
plies that can be duplicated nowhere else, he labors 
in an atmosphere conducive to professional research. 
For weeks, months, sometimes �-ears, he works on, 
unhampered, unfettered, till the day arriYes when he 
announces to the company that pays his salary, and to 
the world in general, that he has found what he 
sought. 

Now comes the application of his knowledge to the 
requirements of the industry in question. Rut not 
immediately is his solution adopted at the fllctory. 
Jj'irst the scientist tries it out in a "unit plant," where 
manufacturing conditions are duplicated on a small 
scale. Here laboratory idealism is replaced by indus­
trial processes. The results must be exactly what are 
to be expected in actual manufacture, or the investigll­
tion is considered impractical. Finally comes the test 
at the factory. The investigator supervises the ap­
plication of his methods to actual manufacturing on a 
commercial scale. When it has 'been demonstrated be­
yond possible doubt that the experiment will sa \-(' 
money in producing a superior product at a lower 
cost, the transaction is considered as finished. 

The industrial fellowships are of two kinds, in­
dividual and multiple, the latter being for several men 
engaged on the same problem under the direction of a 
senior fellow. All investigators are responsible to the 
head of the institute. Each fellow is subject to a 
definite agreement, providing that the manufacturer 
shall pay a certain sum of money monthly, as com­
pensation for his entire time, to the scientist nom­
inated by the director. All discoveries made by the 
fellow during the period of his fellowship are the 
property of the concern paying his salary. Even 
patents, though taken out in the nume of the investi­
gator, are assigned to the manufacturer. The fellow 
is privileged to publish any results of his investiga­
tions that are not injurious to his donor, who, how­
ever, may delay publication for a period of three years. 
After this, the discoveries must be made public. In 
addition to salary, many fellowships provide for pay-

ment of a bonus whenever the results are of com­
mercial value. 

Industrialists are naturally jealous of their trade 
secrets ; whatever they impart to the chemists must 
never be disclosed, lest irreparable injury result. So 
it is a rigid rule at the institute that no fellow shall 
eyer inquire what his associates are doing, though they 
may weigh chemicals on the same balances, work at 
the same table, and even take advantage of one an­
other's specialized knowledge by consultation about 
perplexing matters. Since the institute has been in 
operation there has never been oceasion to question the 
adherence of any member to this standard of honor. 

It is surprising, perhaps, to learn that the supply 
of men capable of working at high efficiency as in­
vestigators is well below the demand. Among the 
qualifications stressed as essential for these workers 
are "active optimism," "creatiYe power" embodying 
inspiration, ingenuity and insight, sound judgment 
coupled with courage of convictions, and of course 
experimental accuracy. That this is a rare combina­
tion is apparent ; that there should be a considerable 
number of manufacturers ready to buy it blindly might 
indicate that corporate, intelligence is slandered in the 
popular estimation. 

Desi�ned specifically for an industrial problem work­
shop, the Mellon Institute building meets every require­
ment. Each of the eighteen individual laboratories 
measures ten and one half by twenty and one half 
feet, while those intended for multiple research are 
about twice this size. In the laboratory for special 
work, containing the instruments of precision, is a 
raised platform supported on reinforced concrete col­
umns that go down to separate rock footings. Thus 
this table comes in contact with no part of the build­
ing construction, and all possibility of jars is elim­
inated. 'Two expert machinists are kept -busy in the 
machine shop supplying the special instruments re­
quired hy investigators, few of which are purchasable 
complete. This alone is a tremendous economy and 
advantage. The ordinary chemist has frequently to 
interrupt his investigations while he makes, or secures 
from a long distance, certain apparatus. Nothing like 
this can happen at the Mellon. (Concluded 011 page 223) 

A study of machinery for grinding, pulverizing and pressing Interior of a "unit plant" where actual manufacturing conditions are reproduced 
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New Types of Artificial Arms for Victims of the War 
Ingenious Devices Which Enable the l\1aimed to Resume Their Places in the Industries 

By Jacques Boyer 

T HE artificial arms llOW being produced for the 
benefit of those mutilated in the war are no longer 

llIt'rely d ei"igned to mask the loss of a member. They 
are ingenious mechanisms, based on sound physiological 
considerations, devised with cunning and put together 
with art. With their aid these ' glorious cripples," as 
the French call them, are able either to resume their 
previoils occupations, or to exercise a new profession 
demanding somewhat less manual dexterity, or at least, 
in the most desperate cases, to execute without dis· 
tress the movements essential for daily existence. 

For those amputCs who have preserved the elbow 
joint, an American firm constructs an artificial arm 
with which are possible a large variety of movements. 
Flexions of the wrist, opening and rotation of the 
.. hand," placing the "fingers " in certain positions and 
holding them firmly there, are all accomplished with 
no intervention of the other hand aside from the en­
gaging and disengaging of a catch. A German firm has 
perfected a system attached rigidly to the shoulder 
whereby movements based upon the humerus, coll�r, 
bone, or shoulder-blade are transmitted to the stump 
of the fore-arm. The hook terminating this artificial 
urlll can be subjected to heavy loads without in the 
least straining the enfeebled muscles of the wounded llUlll. 

l\Iore recently, organized effort has been made by the 
Frellch authorities to place the entire technique of 
artificial limb supply upon a standardized scientific 
basis. At the laboratory of military prosthesis estab­
lished in Paris careful determinations are made of the 
muscular and nervous conditions in and around the 
damaged limb. In accordance with these observations 
individual prescriptions are made and carried out with 
a degree of skill which could not by any possibility be 
approached in times of peace, with the negligible num­
ber of cases which then arises. 

The last word in artifical members 

The ordinary type of arm supplied to laborers and 
mechanics consists of a thin steel bar terminating in 
a sort of crab-foot attachment. The base of this is a 
steel cup with leather backing. The latter is either 
hard and molded to the stump-end, or soft and laced 
about it, according to the length and shape of the 
stump. The steel and leather cup is firmly strapped . 
to the shoulder in such a way as to be governed by a 
band passing about the chest and under the opposite 
arm-pit. There is at the point where the steel bar 
enters this cup a most ingenious joint combining the 
ball and socket and the screw principles, ·while in addi­
tion the bar carries an ordinary hinge joint. Both 
these joints are supplied with stops which can be set 
either to hold them rigid in any desired position or to 
leave them free to operate, checking them at a given 
point. These must be set by the other (natural) hand. 
There is no independent motion of the crab-foot hand; 
it is merely set by the natural hand to grip the tool, 
which is released in the same way when the operation 
is completed. The motive power is of course supplied 
by the muscles of the upper arm, the shoulder and the 
chest ; or in extreme cases by swaying of the body. It 
is most extraordinary how skillful the amputes become 
in the manipulation of this arm. It is interesting to 
note, also, that when he has finished his day's task, the 
workman unscrews his working hand and replaces it 
with a more elegant "hand of parade " for public ex­
hibition on the streets. 

For the clerical or professional worker and the 
skilled artisan there is made a much more elaborate 
hand. It is of nickeled copper, with separate fingers, 
and even simulated finger nails. The metal shell of 
the palm is made in two pieces, front and back, leaving, 
when fitted together, holes from which project the 
fingers. Each of these is in one piece and therefore 
rigid, but gracefully curved. Each is hinged onto a 

" Amputes " but cheerful workers 

common axis inside the shell of the palm, and held in 
closed position by a spring. Levers of steel passing 
over a cog-wheel control these hinges, and at this cog­
wheel terminates a flexible steel cable passing in a 
leather tube under the arms and about the chest. 
These features are all shown in the excellent cut be­
low in the center. 

The motive power for the operations of this hand is 
furnished by expansions and contractions of the chest, 
which affect the flexible cable. The mechanical ar­
rangements of the hand are such that the fingers imi­
tate in their workings the motions of those of a natural 
hand ; the proprietor does not have to concern himself 
with the details at all. He merely generates the power 
and the machinery does the rest. He is able to grasp 
all manner of objects, either in the hand or between two 
fingers ; even the handling of a match or a pin is not 
at all beyond him. 

We present several photographs showing these hands 
in use, which are by all odds the most striking of theIr 
sort that we have seen. 

Steam-Driven Seaplanes 

N AVY Department experiments indicate that steam 
driven seaplanes may solve the motor problem of air 

navigation. Many officers believe that only the question 
of getting the weight of the steam plant down to the 
lowest possible figure remains to be answered before a 
steamer of the air is constructed and tried out. 

Steam eqUipment would guarantee constancy of power 
upon which aeroplanes depend for stability. Most ac­
cidents to aviators, it is pointed out, may be due to 
failure of motors. Steam turbines also would provide 
power far in excess of anything now obtainable with 
gasoline engines, it is said, a factor vital to the Navy, 
since seaplanes are much heavier than aeroplanes for 
service over land. 

Ann with crab-Coot hand for mechanic 

The mechanism of the elaborate "hand" for clerical and proCessional workers 

Steel bar arm for laborer Five artificial hands in this merry gathering Elaborate arm and hand for skilled mechanic 
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The H eavens • 

In September, 1 9 1 6  
Cmnets That Have Been Trapped by the Major Planets 

'THERE is often oct'n�ion in these columns to com-
E!(,llt upon the return of a periodic comet-though, 

with the great exception of HalleJ" s Comet, these memo 
bel's of our system are inconspicuous bodies, of no great 
interest to the casual observer, if indeed they are 
visible at all without powerful telescopes. While there­
fore the individual members of this class often excite 
little interest, a study of the periodic comets as a group 
affords much that is worthy of the' attention of any one 
interested in astronomy. A list of the comets known 
to be periodic, printed in the French Nautical Almanac 
for the year 1915, may well serve as our starting point. 
In this list are given particulars of the orbits of 65 
different comets whose periods of revolution do not ex­
ceed a thousand years. To bring the test (which, as 
the Nautical Alna'1ac must be published and available 
for the use of , mariners a long time in advance, was 
published in 1913 ) up to (tate, we must add three more 
periodic comets discovered in 1913-16, making a total 
of 68. 

Twenty-two of these comets have been observed at 
more than one return to perihelion, and their periods 
are accurately known. The other 46 have 

By Prof. Henry Norris Russell, Ph.D. 

t h e  comct h a s  h a d  several good chances o f  being dis­covered. 
But, during this same interval ,  only one fifth of all 

the comets having periods of about 750 years will have 
returned to perihelion at all-the others being in the 
remote parts of their orbits, out of all possible chance 
of being seen-and many of those which do return will 
have been " unfavorably placed," and likely to escape 
discovery, no matter how vigilant a search might be 
made. And, after the comet has been discovered, 
unless it remains in sight long enough to permit the 
securing of numerous and precise observations, it will 
not be possible to tell whether it is periodic or not, 
unless the departure from a parabola is very pro­
nounced, that is, unless the period is short. Taking 
all this into consideration, we see that, although, in 
our present list, the number of comets with periods 
between five and ten ycars is four times as great aB 
that of those whose periods lie between 500 and 1,000 
years, the disparity is in reality undoubtedly the other 
way, and the whole number of the comets of longer 
periods, including those which have, no chance to be 

which they now move. But how can this be determined 
without going through the exceedingly laborious 
process of calculating back for perhaps dozens of 
revolutions to see whether and when the comet and 
pl anet had an " encounter " ?  A very simple short-cut 
to the goal exists. If a comet has had its orbit changed 
in this manner, the new orbit, like the old, will pass 
ve'ry close to the point where Jupiter was at the time 
of encounter, and hence very near the orbit ot Jupiter. 
The planet will move away, but its orbit remains sub­
stantially in the same position, and the close approach 
between the orbits of the planet and comet will be 
an abiding evidence of the comet's past history. 

When the calculations are made, it is found that 
every one of the orbits of the short-period comets 
passes within 65,000,000 miles of Jupiter's orbit (with 
the exception of Eucke's Comet, which has the shortest 
period of all, and is in many respects anomalous ) ,  and 
that more than half of them pass within 15,000,000 
miles of Jupiter's orbit. This is exactly what one 
might expect If they had in reality been captured. 
Those which had recently been added to the list would 

continue to pass very near the original 
been seen only once-that is during a 
single approach to the sun, though often 
for several months during this visit. In 
such a case it is much more difficult to 
determine the comet's period. '" e can 
observe the comet over such a small por­
tion of the whole circumference of its 
elliptical orbit that it would be quite hope­
less to attempt to estimate accurately the 
extent of the invisible portion from our 
measures of the shape above the observ­
able pact. But fortunately, the velocity 

of motion of a periodic comet, at any 
given distance from the sun, is less than 
that of a comet moving along the same 
track (for the moment ) ,  but in a para­
bolic orbit which extends away to an in­
definite distance ; and by combining the 
information which our observations giv� 
us concerning the comet's track and its 
speed, vie can predict with considerable 
accuracy the nature of the unobservable 
portion of its orbit, provided only that 
the observations at our disposal are suf­
ficiently numerous and precise, and ex­
tend over a long enough interval of time. 
The longer the period, the smaller is the 
difference between the actual velocity of 
th� comet , and the " parabolic velocity " 
which it would have if moving off into 
space, never to return ; and ' hence, while 
the obs,;!ryations of a single apparition 
may ' fix a period of six or eight years' 
length within a few days, observations of 
equal accuracy of a comet of six or eight 
hundred years' period will leave an out-

At 11 o'clock : Sept. 6. 
At 10¥., o'clock : Sept.14. 
At 10 o'clock : Sept. 21. At 9¥., o'clock : September 30. 

At 9 o'clock : Oct. 7. 
At 8¥., o'clock : Oct.  15. 
At l3 o' clork : Oct:  22. 

point of encounter, while those which had 
been longer on their way since capture, 
exposed to the smaller but still quite per­
'ceptible perturbations arising from the 
attraction of the planets, even when not 
very near the comet, would have their 
orbits gradually shifted so that though 
no longer passing close to the original 
point of capture, they still went through 
its general neighborhood, and betrayed in 
this way their origin. Having found this 
satisfactory explanation for the existence 
of so many comets of short period the 
question naturally arises : Have the 
comets of longer period also been cap­
tUl'ed, in a similar fashion, by Jupiter or 
one of the other major planets 'f 
It is a matter of perfectly simple calcula­
tion to apply the same test to these 
comets that has just been described. In 
many cases it is found that the orbit of 
one of the comets of longer period passes 
close to that of one of the larger planets 
-usually Jupiter, sometimes Saturn, and 
rarely Uranus, and it is reasonable to 
suppose that in these cases the comet has 
been captured by the planet in question­
the critical approach not having been as 
close as in the case of the short period 
comets, the influence of the planet's at­
traction less, and consequently the period 
of tJ:1e captured eomet longer. Jupiter, as 
ought to' be expected, on account of his 
great mass and attracting power, is the 

standing uncertainty of from 20 to 50 
yea.rs or more in the time at which it may again be 
expected. ' But, even so, there can be no doubt of the 
general correctness of the conclusion that the comet 
will ret,urn within a period which, viewed from the 
standpoint even of human history, is relatively 
short. 

The known periodic comets, however, are by no 
means uniformly distributed as regards their periodic 
times. Thirty-seven out of the 68 comets-more than 
half of them-have " short periods " of between thrce 
and nine years, and two thirds of these periods fall 
between five and seven years. Of longer periods there 
are three of about 15 years, two of about 35 years, six 
between 60 and 80 years, two of about 120 years, nine 
between 200 and 500, and nine more between 500 and 
1,000 years. 

It is evident that there must be some good and 
especial reason why comets with periods of about six 
years should be so much more numerous than those 
which take longer to complete their reVohltion. One 
reason why there should be more on our lists is obvious 
-they stand a far better chance of getting observed. 
It is only during the past 150 years that comets have 
been observed with suflicient precision to make it pos­
sible to determine from the observations of a single 
apparition what the period is, even roughly. During 
this century and a half a comet of six years' period has 
returned to the vicinity of the sun 25 times and upon 
at least some of these returns the earth is pretty SUl'e 
to have been in a good position from which to see the 
comet-that is, relatively near it, and so situated that 
the comet will be visible , on a dark sky. Consequently 

NIGHT SKY : SEPTEMBER AND OCTOBEU 
seen for some centuries to come, must mount up into 
the hundreds. 

But, even so, some reason must exist for the ex­
orbitant number of comets with periods of about six 
years. The true explanation of this was realized fully 
a century ago. A fairly bright comet was observed in 
1770, which, according to the calculations of Texell ,  
had a period of only five and one half years, and hence 
should have bp.en seen at later returns, but was never 
found. La Place, the great mathematical astronomer, 
showed, however, that in 1779 the comet had come very 
llear Jupiter, and that its orbit had been completely 
changed by the attraction of the planet, so that after­
wards it never came near enough to the sun to be 
visible. Moreover, on calculating backwards, he found 
that in 1767 the comet had also been near Jupiter, and 
undergone a great change in its orbit, and that before 
that date it had also moved in a path so far from the 
sun that it never grew bright enough to be visible. 
The comet had thus been " captured " by Jupiter iu 
1767, and made into a short period comet, because the 
net effeet of , the planet's attraction was to slow its 
motion, which necessarily, by the theory of gravitation 
involved making its orbit smaller-so much so that, in 
spite of the slower motion, it got around in less time 
than before. 

There is good reason to suppose that all the other 
comets of short period have been similarly captured 
by Jupiter-that is that they were moving originally 
in much larger orbits, and, having at some time come 

, very near the planet, and had their motion slowed by 
its attraction, have been diverted into the paths in 

principal a"gent in this process. Saturn 
is apparently much less efficient, and 
Uranus still less so, while no comet so far 

investigated gives evidence of having been captured by 
Neptune. It does not follow, however, that Neptune is 
incapable of capturing a comet. A' more probable ex­
plariation is to be found in this : After capture by a 

planet, a comet's new orbit will approach the sun to 
within a fraction of the planet's own distance, but 
usually not a very small fraction. Only two of the 
37 short-period comets of Jupiter's " family " approach 
the sun nearer , than one tenth of Jupiter's own distance, 
and the nearest approach of all is to 1-15 of Jupiter's 
d istance. Hence, �u't of comets captured by Neptune, 
we would expect very few to approach the sun to 
within one tenth of Neptune�s distance, or three times 
that of the earth, and practically none to come nearer 
to the sun than twice the earth's distance. Now all but 
two of Jupiter's family of 37 come nearer the sun than 
this last limit, and :these two are but little outside. It 
is therefore clear that, if a comet was captured by 
Neptune, the chances would be very much against its 
ever coming near enough to the sun to get within the 
region where alone it would become bright enough to 
be seen. 

The Heavens 

At 10 :30 P.M. in the middle of the month, as our 
map shows, we shall find the great cross of Cygnus 
nearly overhead, but a little to the west. Below it is 
Lyra, with the splendid star Vega, and farther down 
are Hercules and Corona. In the southwest is Aquila, 
high up, and Sagittarius; almost setting. Capricornus 
and Aquarius occupy a dull region in the southern sky. ( Concluded on paye 228) 
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Strategic Moves of the War, August 25th, 1 9 1 6  

T HOSE readers of the SCIENTIFIC AMERICAN who 
have been consistent and gracious enough to follow 

the weekly analyses of the war will recall a certain 
penchant of the writer for assigning a very definite 
importance to the prospective movements of General 
Sarrail's forces on the Saloniki front. Action by these 
armies of the East has been forecast so constantly 
by military writers that the inauguration of the of­
fensive comes rather less as a surprise than as per­
plexity at the beginning of an operation which the 
perspective on the great war, obtainable only in the 
United States, - summarizes as being too long delayed. 

But has it been too long delayed ? Let us look. 
Since the first days of August various small bodies 

of Entente troops have been constantly engaged in 
minor and local actions to feel out the solidity and 
extent of the dispositions for defense which have been 
made by the Central Empires. These general and de­
liberate reconnoissances have gradually become changed 
into major operations, which, beyond a shadow of a 
doubt, mark the beginning of the Balkan offensive. 
First, the Serbians, who hold the left of the Entente 

, line, pushed forward in comparatively weak strength 
-merely the advance elements-and gained a little 
ground which was not desperately contested, then were 
pushed back upon their following main bodies, where 
latest reports indicate the lines are closing in battle. 

In the center the Franco-British forces thrust north­
ward along the Vardar valley. Some days ago the 
Doiran railway station was taken by them, and the 
center has since gained 
some ground of indeter­
minate depth beyond this 
point. 

On the east the troops 
of General Sarrail crossed 
the Struma River and, al­
though the B u l g a r i a n  
forces in increasing num­
bers crossed the Grecian 
frontier, taking several 
unimportant towns and 
old fortified places to meet 
the thrust, his soldiers 
seem to have secured a 
firm footing on the inimi­
cal side of the stream. 

Newspaper reports, em­
anating mailily from Teu­
tonic . sources, allege that 
t l' e m  e n d o  u s individu­
al pressure has been 
brought upon members of 
the Roumanian adminis-
tration to influence imme-
diate declaration against Teutonia, through monu­
mental bribes and the blandishments of fair women. 
Whether these allegations be true or not is somewhat 
beyond the province of things military-except for - fhe 
facts that diplomacy has, to date, dominated the pOl­
icies of the Balkan States-and that diplomacy goes 
hand and hand with war in its more intimate aspect. 
Probably the charges are true, but they would be just 

, as true for one side as the other, and all is counted 
most fair in war. The meat of the item is to be found 
in the question whether or no Entente diplomacy has 
prevailed. 

' 

This Balkan offensive has been expected for so long 
that students of the war have been sorely puzzled as 
to the delay in its inauguration. The most logical 
answer to the query seems to have been found in the 
credible opinion that Entente diplomacy had arrived 
at so thorough an understanding with Bucharest that 
Roumania at last was willing to pay her price in 
treasure and men for the acquisition of greatly de­
sired territory contiguous to the state, allied with it 
in blood, custom and desire of its people. The great, 
vulnerable flank of Austria stretches for more than 
four hundred miles across the Roumanian border ; 
Austria, involved with Italy on the west, tremendously 
weakened on the east by losses in killed, wounded and 
prisoners, amounting to more than eight hundred and 
fifty thousand, inflicted by the Russian offensive, must 
be-is-greatly reduced in reserves. The lines in Vol­
hynia, Galicia and Bukovina are tenuous ; and if it be 
asked that they extend for more than four hundred 
miles additional to the present line of occupation, to 
meet a Roumanian threat, their lot must indeed be 
an uJibappy one. Figuring that if Sarrail's offensive 
start and immediately involve all possible Teutonic 
forces of Bulgars, Germans, Austrians and Turks to 
meet seven hundred thousand men, except the forces 
which have been held inactive to oppose a possible 
threat across the Bulgarian-Roumanian border, there 

By Our Military Expert 

must remain a great ungnarded strip in the Teutonic 
line which is coincident with the Roumanian-Austrian 
frontier. If, then, Roumania can be persuaded to 
strike at this vital point, with its tremendous threat 
to the Kaiser's communications with his Asiatic ally, 
while the principal forces are involved on the Mace­
donian front, the chances for prompt allied success are 
monumental. Or, if Teutonic forces are shifted to 
meet the Roumanian threat, one or more fronts must 
be weakened, the Russian, the French or the Mace­
donian, then the task of the seven hundred thousand 
to win back Serbia and sever Asiatic communication 
becomes easier. The alternative remaining in the Cen­
tral Empires is to throw into the breach the priceless 
reserves which remain within Teutonia proper. The 
time for the stroke seems to have been figured out un­
impeachably-if Roumania comes in. 

The beginning of the allied Balkan offensive there­
fore implies one of two things : 

Roumania has decided to throw in her lot with the 
Entente. In this case a few days will witness develop­
ments of moment and the legions of Roumania will be 
pouring westward and southward, perhaps before these 
lines see print. 

Secondly : Roumania has definitely decided to re­
main neutral. If this be the case, it is so clearly un­
derstood at Entente headquarters that it is realized 
there is no remaining hope of assistance to be had 
from there and, not to lose the advantage of the great 
eastern and western offensive by a possible reverse. 

111e theatre of the war in the Balkans 

t:tlere remains no longer a reason for postponing the 
'�enture against the present holders of all Serbia. The 
answer should be obvious� � It is most unlikely that the 
Entente will permit further wavering on the part of 
Roumania, if she wishes any of her territorial chest­
riuts pulled from the fire ' of the war. Either Rou­
mania must now come in' when the situation is most 
propitious to the enemies of Teutonia; strike her deadly 
blow and win for herself ' the desired lands, or she 
must be content to remain tit statu quo with no hope" 
of emolument later for mere passive indorsement ot 
the Entente. Roumania may gain her price now ; she 
will certainly not be permitted later, when the inex­
orable law of arithmetic as expressed in two-to-one 
manpower has prevailed a year or two years hence, 
to enter the confiict on the obviously winning side and 
smugly demand recompense for services which were 
not needed under the then existing conditions. As it 
now seems, only a stupendous Teutonic diplomatic 
coup can prevent Roumania from entering the war 
within a short time. 

The military situation shows a Teutonic response tc 
what is apparently the main Entente thrust through 
the center, by synchronized attacks upon General Sal" 
rail's flanks, a hundred and fifty miles apart. Should 
the attack in the center succeed, and the Teutonic at­
tacks upon the flaliks as well, the position of the battle 
lines would resolve itself into the formation of a 
huge salient, with the existence of a threat from either 
side to communications from Salonikl. Were the 
forces anything like equal, this threat would be more 
serious than it is ; for it is to be doubted whether 
more than 200,000 ' Bulgarians, 100,000 Turks and 150,-
000 Austro-Germans, 450,000 in all, can be massed to 
meet the attack of 700,000. 

There are three possible avenues of attack available 
for the Entente : one through Monastir, one along the 
valley of the Vardar, one through the valley of the 
Struma. The last, while offering an inviting line of 

approach directly upon Bulgaria, suffers under the 
handicap of communications, for there is no railway 
up the : Struma valley, and all-important supplies must 
be transported by wheeled transportation over indif-

, ferent roads. The route through Monastir is a little 
more hospitable, for a railway runs through Florina to 
Monastir ; but it finds its terminus at the latter point. 

The third-the remaining-line of attack lies along 
the valley of the Vardar. Here the main line of the 
railroad from Saloniki to Nish, to Belgrade, to Aus­
tria, forms a sure artery of , supply for a northward 
thrust ; and it is here the main ' attack must be made. 
Logically, there is no alternative. 

But the way is difficult, a veritable modern Ther­
mopylre. Towering and forbidding mountains bar the 
passage ; where the valley winds through the grim 
ranges it is only through more or less narrow passes 
where a handful almost may defy a multitude. And 
in the gaining of these passes, if gained they are to 
be, a superior artillery must batter the passageway ; 
guns, and guns alone, may here conquer. 

It may be that the collection of this artillery has 
had great bearing upon the seeming tardiness of the 
attack. Field guns are for defense and open ground 
fighting, but it calls for the big fellows to batter em­
placements. These big guns wear out, and eat shells 
by the ton ; should the supply of either fail at a critical 
moment, the day might easily be lost. It seems as 
though the Entente has been unwilling to move until 
all things are fully provided for. 

Without a doubt, the 
most interesting theatre of 
war in the near future is 
to be found in the Bal­
kans, and it will well re­
pay the observer to de­
vote considerable atten­
tion to the already begun 
campaign in the locality. 

Moving a I,IOO-Ton 
Brick Railway Station 

A s a part of the double­
track system which the 

Southern Railway is now 
proceeding with between 
Washington, D. C., and 
Atlanta, Ga., a distance of 
649 miles through the Pied­
mont section of the South 
and along the eastern slope 
of the Blue Ridge and Alle­
gheny Mountains, the won-
derful concrete double­
track viaduct across the 

Dan River at Danville, Va., stands out with prom­
inence. 

The above inlprovements in and around Danville 
will represent an outlay of about $1,700,000, aecord­
ing to the railroad company, and will provide for a 
modern double-track railroad. The bridge, as well as 
the double-track line running north and south of the 
town of Danville, has been completed and is now in 
successful service. 

A difficult engineering feat in connection with the 
improvements at Danville was the moving of the entire 
Southern Railway station from its former location to 
its permanent new location, a distance of , over 50 feet 
across a street. This passenger station is a brick struc: 
ture weighing 1,100 tons, and it waS obviously a difii­
cult engineering feat to move it intact to its proper 
place alongside the new double-track line. This has 
been accomplished, however, keeping the station in con­
dition ; and a few finishing touches and some fresh 
paint will make the station ready for use again. The 
moving of the station, instead of tearing it down and 
building it over again, was found to be more econom­
ical and also more expeditious. 

Over 65 per cent of the double track of the Southern 
Railway between Washington and Atlanta ' has now 
been completed and is in actual serVice. The entire 
distance from Washington to Charlotte, 380 miles, will 
be completely double-tracked in six months. Tlu�' line 
between Charlotte and Atlanta is, for the 'most part, 
under contract, and some of the double track is already 
in use. 

To double-track this long line, reducing the grades 
and' cutting out many curves, is a big undertaktDg, a s  
the line runs along the foothills of  the 'Blue Ridge 
and the Allegheny Mountains, and at soDie places the 
work is very heavy, particularly in the viCinity ot 
Mount Airy and Toccoa, Ga., which is one of the most 
mountainous sections through which the main line trom 
Washington to Atlanta passes. 
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Artisans ' of the Moti on Pictu re Fi lms 

THE audience is tense with excitement as the hero 
in the film play struggles frantically with the control 

apparatus of a submarine that is fast sinking to the 
ocean bottom, because of the constantly rising water in 
its hold. And as he struggles at his post the water 
IJours in on him through an ugly gash made in the 
conning tower of the craft by an enemy destroyer. Per­
haps it is the climax in a gripping drama ; then again, 
it may be the big scene or " punch " in a hilarious 
comedy. But however that may be, the realism of the 
scene has had the desired effect on the audience. 
What dangers these motion picture folks incur in their 
daily work ! is the general comment of the public. 

Several months ago the scene in question was acted, 
not, as might be supposed, in the interior of a sub­
marine, but in a quiet corner of a motion picture 
studio. The " submarine " was an elaborate structure 
of wood, metal, and plenty of paint, life-sized to be 
sure, but only of a sufficient length or depth to repre­
sent the particular compartment portrayed in the pic­
ture story. 

For weeks the artisans of the studio workshops had 
worked in building this pseudo submarine ; and before 
the camera crank was turned the technical director 
had gone over every detail of its construction to make 
sure that it emulated successfully the interior of a 
modern submarine. Then the stUdio hands built a tank 
around the scenery. The " set," as the scenery for a 
studio scene is called, was now ready for the director. 

The director, being unable to carry out his program 
of photographing certain outdoor or " lo­
cation " scenes on a certain day because 
of rain or poor light, decided to stay at 
the studio and photograph the interior 
scenes called for in the scenario or work­
ing plan of his picture. After rehearsing 
the action of this particular scene several 
times, the lamps flashed up and the cam­
eraman took his place by the side of his 
camera. At the command of the director 
one of the stage hands climbed up on the 
deck of the " submarine," pulling a heavy 
hose after him, which he placed in the 
opening of the conning tower. The water 
was turned on, and it flowed through the 
hose and passed down upon the back of 
the actor playing the part of the hero-

sailor struggling with the control mechanism of an 
underwater craft. The water, bounded on all sides by 
the improvised tank of wood and rubberized canvas, 
slowly arose in the " submarine " interior. The camera, 
which all the while was r�cording the action, was 
naturally so focused as to take in only the desired 
portion of the setting-the sides of the tank did not 
show in the film. The scene was a success. 

Typical of the striving of all American producers for 
realism is the foregoing instance. A half dozen years 
ago the audience of the average picture house was not as 
critical as the audience of to-day. Formerly, a director 
depended solely UIJon a good story and fair acting to 
make a film production a success ; whereas to-day the 
director strives to reinforce these two essentials with 
utmost realism of scenery. It is imperative, claim the 
producers, that the pictures should be replete with 
realism : the audience must not be permitted for a 
single moment to recall the fact that after all the 
scenes are but improvised backgrounds and the neces­
sary pieces of furniture taken from the stock room or 
property room of the stUdio. In brief, the audience 
must be made to forget the mechanical end of picture 
production ; and to this end every effort is made to 
have even the most insignificant details accurate and 
confidence-inspiring. 

Jacka-and Maatera-of All Trades 

No motion picture studio would be complete without 
its carpenter shop and staff of expert workmen. There 

are so many things that must be built especially for 
the pictures that a complete equipment of woodworking 
and metalworking machines and a skilled gathering of 
artisans are an absolute necessity. 

It would be impossible to describe with any pretense 
to thoroughness the range of work turned out by the 
studio workshops. It is only by offering a few ex­
amples of what they do regularly that a general idea 
of the scope of their toil can be gained. One day they 
may be building a safe of light wood or compressed 
paper, accurately made even to the bolt mechanism, 
which may bring forth roars of laughter from an 
audience, months hence, when it is dropped on the 
head of one of the comedians in a film play. They 
may be called upon to build an aeroplane, closely fol­
lowing the lines of a genuine machine that is to be 
used in the scenes of actual flying. The workmen may 
perhaps put in one or two weeks' work in building the 
aeroplane, exercising much ingenuity in its construc­
tion. As likely as not the tires of the landing gear may 
be made from short lengths of rubber hose or canvas 
tube, filled with sawdust. And the same degree of 
ingenuity may be repeated a dozen times or more in 
the construction of the machine ; all this work to 
appear for a few seconds on the screen, and probably 
doomed to be blown to pieces or burned to ashes. The 
men may turn to the construction of a mirth-provoking 
hose-cart or fire-wagon for the fire department of some 
imaginary rural community. Again, historical or 
period plays usually mean much work for the stUdio 

artisans, for it is often necessary to con­
struct all manner of things that cannot 
be purchased in the open market. It is 
no uncommon occurrence, therefore, for 
them to turn out a replica of the first 
steam-boat, an old-time stage coach, or 
even a Roman catapult. All these things 
are in the day's work. 

In the current war play, .. The Pall of 
a Nation," four huge siege guns figure 
conspicuously in the battle scenes between 
defenders and invaders. Each gun is 
a faithful reproduction of the famous 
Krupp 28-millimeter siege howitzers, 
mounted on caterpillar wheels. On the 
screen even a military man would be apt 
to mistake the guns for their counterpart 

The ways and means of preparing the sets in a motion pieture studio : The artisans at work, the furniture room, and their workshop 1. Carpenters, stage hands and electricians at work constructing a set' that is to represent the back room of a saloon. 'rhe walls are built of framework, held in place by props and covered with 
compressed paper board. 2. Part of the furniture or . .  prop " room of a typical studio, showing the variety of material. 3. The woodworking shop of a Western producer. 
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In the land o f  two-dimensiontid structures : Typical examples o f  elaborate outdoor sets 
1. A group of fifteen structures made to represent a small town along the Mexican border. Note the manner of propping up the walls of the houses from within. 2. The same town completed. 
By properly focusing the camera- down the center of the town, not a vestige of props remains in the recorded pictures. 3. How the film artisans produced an artificial thunder shower : a garden 
set was erected on the roof of the studio, a wooden trough with holes was placed over the set, and an aeroplane propeller driven by an electric motor was used to supply the wind. The water, 
poured Into the trough, fell In drops on the set, only to be blown violently by the hurricane created by the propeller. A fiash llght was set off at the propitious moment to simulate lightning. 4. 

A mythical government seat erected by a film producer In the foothills of California. o. Rear view of the same set. 

busily engaged on European battlefields. As a matter 
of fact, however, these " guns " are made of wood and represent perhaps one of the most intricate pieces of 
work yet turned out by the film artisans. They are a 
faithful copy of the actual pieces, even down to the 
recoil cylinders which actually work. It is stated that 
these guns cost the producers of the film some $10,000 
each, and although the amount appears rather high, 
neyertheless it serves to accentuate the great amount 
of preliminary research work and designing that had 
to be carried out before the actual construction began. 
And here again the producers insisted that if the guns 
were to be used at all, they must be accurate enough 

to pass before the most critical . audience without arous­
ing undue suspicions. 

The producer of a submarine story which, in its main 
essentials, closely follows the theme of Jules Verne's 
" Twenty Thousand Leagues Under the Sea," recently 
endeavored to secure the loan of a United States sub­
marine from the Navy without success, so the story 
goes. Whereupon he set out to build a submarine of 
sheet iron, with a length of over 100 feet, a beam of 
15 feet, and a draft of 4 feet. The shell had to be 
of sufficient strength to withstand a submergence of 
40 feet deep. By means of tanks the submarine could 
take on water in order to settle down beneath the 

waves, while compressed air tanks permitted of blow­
ing out the water ballast when the craft was to be 
brought up to the surface again. The submarine was 
fitted with a torpedo tube capable of discharging a 
regulation torpedo. In all, six months' time was ex­
pended in the building of this submarine, which closely 
followed the lines of the Nautilus, the famous craft of 
Capt. Nemo ; indeed, the Navy submarines were hardly . 
suitable to represent the Nautilus, which may be one 
reason ,,-hy the producer decided to construct a special 
submersible, fitted with a lock in its bottom through 
which divers in self-contained suits could pass out to ( Concluded on page 224) 

Typical examples of interior settings erected in the studios of two Eastern producers 

At the left : The living rooru of a country home. Note how the stairs terminate at the extreme left in simply a wooden platform, on which stand the players who, according to the film story, are 
In the upper part of the house at that moment. The suspension of the chandelier on a wooden beam Is also interesting. At the right : An office set, showing the erection of two sides only to 

furnish the necessary background to the picture. 
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Perfecting a Fire-Proofing Solution 
Cloth and Wood Refuse to Burn when Treated with this 

Fluid 
By Ivai McPeak 

A X application is now pending for a patent on a new 
fire-proofing liquid. This addition to a large num­

ber of similar products now on the market is justified 
by the claim of the inventors that the new preparation 
absolutely fire-proofs all kinds of inflammable mate­
rials, that it can be applied cheaply and when once 
applied need not be 
renewed, and that it 
increases the dura­
bility of materials 
and lengthens theu 
life of service. 

SCIENTIFIC AMERICAN 

prevents combustion. The chemical " trick " has been 
to combine fire-proofing salts already known with other 
substances to form an insoluble compound in which, as 
it were, the fire preventive is imprisoned. 

In the demonstration of this fact, one experiment 
consisted of taking a half-inch pine block, saturating 
it with the liquid, drying it thoroughly, then placing it 
under running water for 24 hours. It was dried again 
and held for one hour over the flame of a Bunsen 
burner, which has a temperature of between 700 and 
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fire-proof. Even gun-cotton would not burn or explode. 
The fire-proofing preparation is a little heavier than 

water ; its specific gravity is 1.15. It smells slightly of (Concluded on page 226) 

Safety in Sand-blasting 
Operator in One Room, Blast in Another 

By Joseph Brinker 

PREPARING metal surfaces for a covering of paint 
has given rise to extensive use of the sand-blast, 

especially in the large-production automobile factories. 
VVhen the outfits are 

A pharmacist at 
Badger, Iowa, is the 
originator 0 f t h e  
preparation. He first 
became interested in 
the possibilities of 
fire-prevention when 
some promoters of 
fire - proof p a i n t 
stopped at Badger 
and tried to induce 
him to llurchase a 
stock. It occurred 
to him that if an 
outside application 
of paint could re­
tard combustion tem­
porarily, it should 
be possible to manu­
facture a I i q u i  d 
which, soaking into 

Untreated and treated gun cotton held over 
the flame. The latter refuses to ignite 

Holding a treated cloth over the Bunsen flame to test its 

combustion-resisting powers 

constructed of suffi­
cient size to accom­
modate large sur­
faces such as mud 
guards, hoods . and 
bodies, the problem 
of protecting t h e  
workmen has pre­
sented serious diffi­
culties. V a  r i o  u s 
forms of safety de­
vices for the oper­
ators of the sand­
blast nozzles have 
been tried, including 
the familiar respi­
rator with a sponge 
through which the 
operator b r e a t h es, 
and various forms of 
helmets similar to 
a diver'S dress, in 
which fresh air is 
supplied under pres-
sure. The first ren­
ders it difficult to 

wood or paper, would fire-proof the ma­
terial throughout. He began to experi­
ment immediately and after 17 months 
announced that he had discovered a per­
fect fire�proofing solution. But to make 
sure that his preparation would stand all 
scientific and , practical tests, he came to 
the University of Iowa school of phar­
macy, where he had formerly been a 
student, and enlisted the aid of the dean 
and one of his old professors, The three 
experimented ' upon the liquid in every 
possible way, .subjecting it to the diverse 
conditions under which a fire-proofing 
preparation might fail in practical use, 
and making necessary minor alterations 
in its composition. At length, it was pos­
sible to announce the discovery of a 
preparation entirely practical, sound sci­
entifically, and reasonable in price. 

breathe ; the second type is often so cum­
bersome that it is discarded by the work­
men at their own peril. In fact the his­
tory of the use of safety sand-blast de­
vices has proven conclusively that when 
these may be used or detached at will 
by the workmen, they are usually dis­
carded, even if such neglect constitutes 
positive danger. 

Fire-proofing paints and liquids hereto­
fore on the market have been unsatis-

Untreated and treated cloth after exposure to Bunsen flame. The latter is 
but slightly charred ; its substance is intact 

This difficulty has been overcome in the 
apparatus pictured herewith in which it 
is necessary for the operator to use the 
safety helmet if he is to work at all. 
Each sand-blast room is a small compart­
ment of the double hopper type in which 
the heavy particles of the sand used in 
the cleaning process are drawn out of 
the lower hopper and the lighter particles 
out of the upper by air suction. The ma­
terial to be cleaned is laid on a grating 
between the two hoppers. It is intro­
duced into the compartment through a 

factory chiefly for two reasons : they held 
combustion in check only temporarily, or were too 
costly for everyday use. Certain mercury and zinc 
salts, zinc chloride, for example, will prevent combus­
tion, but mercury salts are expensive and zinc chloride 
absorbs moisture from the air and is easily washed out by rains. " Double-dipped " preparations were usually 
too expensive. 

The new compound has none of these objections. 
When materials are saturated with this liquid, the 
moisture dries out, leaving an insoluble mineral sub­
stance in the cells of the fibre. This mineral cannot be washed out by any amount 

'
of water, and it entirely 

The old style sand-blast 

The operator is free to discard his headgear when he finds it cumbersome 

1,000 deg. Fahr.-a much greater heat than is de­
veloped in a conflagration. The wood was not burned, 
only' charred slightly where the point of the flame had 
struck it directly. A similar block, untreated, was 
consumed to ashes in exactly nine minutes. A rag was 
treated with the liquid and kept under running water 
for eight days, but at the end of that time could not 
be made to burn. An interesting test was to dip half 
of a sheet of paper in the preparation ; the paper was 
ignited and burned freely until it reached the treated 
half ; the flame then died out. All other samples treated 
-wood, Cloth, paper, excelsior-were alike rendered 

New sand-blast (outside) 

The operator must put his head in the protecting mesh to 
see his work 

door at one end. The sand-blast operator's 
head-dress, which is of canvas with a fine-mesh copper 
screen at the front, is securely attached to the inside 
of a curtain which forms the front wall of the com­
partment. This curtain is fastened to sliding metal 
doors which can be moved horizontally from side to 
side. In this way, it is impossible for the operator to 
see into the interior of the compartment until he puts 
his head in the helmet. This being accomplished, he 
stands on the floor outside the compartment, moving 
along as is necessary in the progress of his work bY'I' 
pushing the sliding metal doors to either side witbi 
his elbows, as shown below. 

New sand-blast (inside) 

Operator stands outside the little cage and works inside it 
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A New Method of Refrigeration 
By William H. Easton 

T HE usual present practice in refrig-· 
eration is to employ an easily com­

pressible gas, such as ammonia, carbon 
dioxide, or sulphur dioxide, liquefy it 
under pressure, and after cooling allow it 
to vaporize under reduced pressure. The 
heat for this vaporization is absorbed 
from the surrounding medium, usually 
brine, which becomes very cold and is 
used as the actual refrigerant_ 
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the details. The type of machine shown, 
with a single steam jet, does not reduce 
the temperature of the " brine " ( in this 
case merely pure water ) below 32 deg. 
Fahr., and is used mainly for cooling 
water or air. Where temperatures lower 
than this are required, as for ice making, 
two steam jets in series are used and the 
brine employed is an actual salt solution. 

The air pump, which is shown at X in 
Fig. 1, and is enlarged in Fig. 2, has to 
maintain low pressure throughout the 
whole system against leakage and the 
tendency of the steam jet to raise it. 
Fron;Jt <Fig. 2 it will be seen that this 
pump consists of a rotating impeller, A, 
which runs within a casing similar to 
that of a centrifugal pump. This im­
peller draws water into the chamber B 
through inlet C and forces it out through 
cone D in a series of layers or pistons. 
Between these water pistons layers of air 
are imprisoned from inlet Y, thus repro­
ducing the action of the mercury pump, 
the most effective vacuum pump we 
possess. 

A newly developed system of refrigera­
tion, however, differs radically from this 
by using neither a gas nor high pressures, 
but produces low temperatures solely 
through the evaporation of water. This 
process, though, is far from novel ; it is 
in fact a reversion to ancient principles, 
for the earliest known method of cooling 
water is to place it in a porous vessel 
which is set in a draught of �ir ; small 
portions ooze through the pores and in 
evaporating at the outer surface draw 
heat from the water that is left and re­
duce its temperature. Only one improve­
ment is introduced in the new system : 
the water is evaporated in a partial 
vacuum instead of at atmospheric pres­
sure. At a pressure of 14.7 pounds per 
square inch water boils at 212 deg. Fahr. ; 

Refrigerating machine which depends upon the evaporation of water 

One of the obvious advantages of this 
type of machine is the elimination of a 

dangerous gas carried at. high pressure. 
Explosions of ammonia or carbon dioxide 
tanks take place occasionally and not only 

but it boils at 45 d�g. Fahr. under a pressure of 0.147 
pounds and at 32 deg. Fahr. under a pressure of 
0.0886 pounds_ Thus by reducing the pressure, the rate 
of evaporation and consequently the rate of cooling 
can be greatly increased. A number of attempts have been made in the past 
to apply this well known principle, but they have all 

. failed for want of a suitable air pump that would 
maintain a sufficiently reduced pressure continuously. 
The success of the new system rests on the centrifugal 
air pump invented several years ago by Maurice Le­
blanc and which will be described later . .  

Briefly the operation of this refrigerating machine 
is as follows : Brine is drawn from a reservoir into 
;; large vessel, called the evaporator. At the top of the 
evaporator the brine passes through a perforated plate 
and falls as a fine spray. The pressure 
within the evaporator is maintained at a 
low point so that a large part of the 
spray evaporates at ordinary room tem­
peratures. The heat for this evaporation 
is drawn from that part of the spray re­
maining liquid so that the brine that col­
lects at the bottom of the evaporator is 
very cold. This is pumped out and dis­
tributed to make ice or for other refrig­
erating purposes and is returned finally 
to the brine reservoir to go through the 
cycle again. 

Brine 
Tan k  

y. A i r  pipe .from condens ing zon e 
D 

Fig. 2. Enlarged view of the pump 

cause great damage but make rescue work very diffi­

cult. For vessels, and especially war ships, this point 

is of great importance. If a tank containing gas at 

600 pounds per square inch pressure is struck by a 

projectile the resulting explosion will cause about as. 

much destruction as a shell. Furthermore, if the sup­

ply of gas becomes exhausted for any reason, it might 

be very difficult urider certain circumstances tv renew 

the supply. 

An Effichmt Sewer Cleaner 

WE illustrate herewith something new in the way 
of sewer cleaning apparatus, from Hammond and 

Gary, Ind. It will be seen that the apparatus is set up 
at two adjacent manholes, and consists of an expansion 
bucket, with means for drawing it through the sewer. 

The bucket used is of a very special 
type, closing automatically when th<l 
direction of the pull is changed. Hence it 
is not necessary to pull it through from 
one manhole to the next_ It is drawn into 
the sewer only far enough to be filled with 
the deposit, and then drawn out of the 
same manhole into which it was inserted. 
Further, there is a device attached for 
guiding the bucket up the center of the 
manhole, so that it will not scrape away 
the sewer work or spill out part of its 
contents. 

It is obvious that the water vapor 
formed in the evaporator must be re­
moved or the pressure would rise and 
stop the process. This removal is effected 
by means of a steam jet of high velocity, 
which sweeps the vapors out of the evap­
orator into a condenser (of either the jet 
or surface type ) where everything is con­
densed and removed by a pump. A study 
of the diagram, Fig. 1, will make clear Fig. t. Diagrammatic arrangement 01 the refrigerating machine using Jet condenser 

The buckets are furnished in five size�, 
from 8 inches up, so that the apparatus is 
suitable for use in practically any sewer. 
The City Engineer of Gary states that he 
has cleaned a number of sewers which 
were in very bad condition, being filled 
with sand which he was unable to flush 
out with a fire hose, or remove by any 
means whatever till this machine was 
used. 

An efficient substitute for the long-handled man-power slop-bucket 
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A kelp harvesting machine docking with a full load 

Industrial Preparedness for Peace 

E VER since the outbreak of hostilities in Europe the 

newspapers and magazines of this country have 
been replete with articles bewailing the demoralization 
caused in various American industries by the cutting 
off of the German potash supply, and speculating as 
to the possibilities of producing this commodity in the 
United States. Many lines of business are affected, but 
none to such an extent or with so great publicity as 

that of the growing of crops. The most superficial 
reader must have had his attention drawn to the fact 
that Ka2CO., KaCI and KaOH form the basis of fertiliz­
ing agents which are vital to the pursuit of agricul­
ture on a scale of any magnitude ; that for years the 
American farmer has been dependent upon Germany 
for his supply of these compounds ; that the cutting off 
of this supply by the war has caused serious embarrass­
ment to the consumer, acute famine conditions in the 
chemical trade, and desperate efforts to develop an 
American potash industry. Every conceivable source 
of supply for these invaluable potassium compounds 
has been canvassed, and wherever raw materials are 
available either commercial production or experiment 
looking toward it has sprung up. 

The discussion of this vital question is never COll­
plete without mention of the occurrence of potassium 
salts in seaweed. It is well known that large quanti­
ties of the compounds of this element are present in 
the vast beds of kelp floating on the waves of the 
Pacific, close to our western littoral ; that each year 
the waters of the Pacific coast are producing a crop 
that, could it but he harvested, would run in value 
from one hundred to one hundred and fifty millions 
of dollars, and make us totally independent of all 
external sources of supply. A dozen companies are 
accordingly now engaged in the campaign to wrest from 
Mother Nature her secret of how to extract the potash 
profitably from this oceanic vegetation, and make it 
available for use in agriculture and the arts. 

Although there are several plants in 
operation or under construction in the 
northwest-at Seattle, for instance-the 
greater part of the Pacific coast kelp beds 
lies along the shore of southern Cali­
fornia between San Diego and Santa Bar­
bara, and the percentage of potassium at 
present available in this locality far ex­
ceeds that given . up by the kelp from 
farther up the coast. The thriving city 
of Long Beach is becoming the head­
quarters for the infant industry in this 

region. Los Angeles and San Diego are 

also interested in the work. 

Obtaining Potash from Kelp 

By Monroe Woolley 

Growing kelp afloat in the Pacific 
course, there are government publications on the sub­
ject ; but even these cannot be comprehensive when 
those who are financially interested in the subject 
treated refuse to divulge what they have learned. 

The reason for this attitude is a simple one. The 
companies which have entered this field have been 
obliged to undergo a heavy initial expense for experi­
mental and research work in the development of their 
methods, and are naturally anxious to conserve for 
themselves the benefit of these expenditures. But it 
may be stated without reserve that processes have been 
found for extracting from kelp, on a commercial scale 
and at a good profit, the potassium and incidentally 
the iodine which it contains. The mere fact that in 
certain sections of California the plants are runnin:; 
night and day, that old concerns are enlarging their 
facilities and new ones fast entering the field, clearly 
"demonstrates at least this much. 

The idea of the utilization of the valuable materials 
locked up in kelp did not have its inception with the 
war and the war-famine. Years ago, the pioneers of 
western settlements learned from the natives of Alasya 
and our own Pacific coast how to fertilize their gardens 
with kelp from the sea. How these primitive agricul­
turists discovered that the seaweed is a fertiliz­
ing agent we cannot say. Their methods, though 
crude and uneconomical, were productive of results 
in their simple farming. They merely dragged the 
drift weed up from the beach and left it to rot on 
the spot it was desired to enrich. Western truck 
gardeners have at times adopted this method of 
fertilization. 

Government experts who have looked into the matter 
with care, traveling on specially chartered boats from 
southernmost California waters well into Alaska, have 
made it clear that not all species of kelp are available 
for profitable potash recovery. '.rhe varieties best 
adapted to the work are those known as nereocystis and 
macrocystis. Beds of these aggregating 400 square 
miles in area have been located off the Pacific coast. 
This means something like 60,000,000 tons of raw ma­
terial whieh, according to the government report, would 

work down into no more than 2,500,000 
tons of potassium chloride. Kelp is 90 per 
cent water ; and of the solid residue, it ap­
pears from these figures that something 
less than half is of value to the seeker 
for potash. 

So far as known there is no kelp-work­
ing project under way on our eastern 
coast, although anyone who has ever 
spent a summer on the " outside " shore 
of Cape Cod will easily believe that there 
is no less seaweed in the Atlantic than 
in the Pacific. But for some reason the 
Atlantic species are not so well adapted 
to harvesting and conversion on a .profit­
able scale. It may be said, however, that 
investigation here has not been nearly 
so extensive as in the west, and that in 
due time profitable fields may be located 
somewhere along the Atlantic or Gulf 
coasts. 

Little or no exact information is to be 
had as to the actual processes employed 

and the present status of potash extrac­

tion. Perhaps the secrets of 'no new in­
dustry were ever more carefully guarded . U the Germans have been mute about 
their aniline dye processes, the Americans 
engaged in the manufacture of kelp 
potash have been painfully so. Of Plant for chemical treatment of the kelp, with dump-pile in foreground 

The stalk of the kelp plant has the (Gono/tlded on page 226) 
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The Autoped-A Compromise Be-
tween Skates and Motorcycle 

OF late there has appeared on the 
streets of American cities a queer 

little vehicle which is neither a motor­
cycle nor motor skates. In anything, it 
is perhaps a compromise between skates 
and the motorcycle, and it would seem 
that the idea for this unique vehicle has 
been suggested by the " scooters " mnde by the youngsters from a soap-box, a few 
llieces of board, and a discarded pair of 
roller skates. 

The new means of transportation is 
known as the autoped, and is propelled by a small, single-cylinder gasoline en­
gine. It can attain a speed of 25 miles 
per hour on a level road. The control 
mechanism is centered in the handle, 
which is also used for steering. The auto­ped is distinctly up-to-date, for it is 
equipped with a self-starter for the engine. 
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The Mystery of the Blue Gum and 
Malaria 

By S. Leonard Bastin 
D URING the later decades of the nine­

teenth century it was a common prac­
tice to plant Blue Gum or Eucalyptus 
trees in districts infected by malarial 
fever. It was held that the essential oil 
produced by the leaves combatted the 
harmful vapors rising from the swamps, 
laden with the poison of disease. The 
discovery that the malarial germ is in­
troduced into the blood by a mosquito has 
settled once and for all the origin of the 
disease. 

Because of the small diameter of the 
wheels fitted to the autoped, it is obvi­
ously a vehicle for city streets and smooth 
highways. Its moderate first cost and 
low operating expenses should bring it 
within the reach of practically everyone. 

Yet it is only witbin the last few 
months that a somewhat mysterious point 
has been fully settled. The theory that 
the Eucalyptus trees neutralized the 
poison vapors is nonsense, yet the fact 
remains that where Blue Gums were 
freely planted, there was always a notable 
decline in the amount of malaria. For 
instance, in a certain district near Algiers 
the placing out of thousands of Eucalyp­
tus trees completely transformed the con-

The autoped, a gasoline-driven vehicle which is a compromise between motor 
skates and motorcycle 

ditions. }Ialarial fever ' of
' 

a peculiarly 
virulent type had formerly been a constant fea­
ture, but, within 12 months of the planting of the 
Blue Gums the disease entirely disappeared, and is 
now unknown. 

A New American Aeroplane in which Exposed 
Wires are Entirely Eliminated 

M UCH attention attaches itself at the present mo­
ment to the speedy scout machine that has been de­

signed by Glenn H. Curtiss, and recently tried out at 
the Curtis� Aviation Field at Buffalo, N: Y. Piloted by 
Yictor Carlstrom, the machine attained a speed of 119 
miles per hour over a surveyed mile 
course, which is claimed to be the fastest 
yet made with a motor of 100 horse­
power, therefore establishing a new 
world's record for such a power plant. 

Some sUght " cleaning-up " cbanges are planned in 
the design of the new machine, which will undoubtedly 
give it a speed of not less than 125 miles per bour. 
It is reported that the machine is handled excellently 
and is of remarkable · stability. It is not purely a speed 
type, but bas a sufficient supporting area to make it 

. useful in general, fast military work, and because of 
its ample wing spread it possesses exceptional climbing 

What is the explanation of this circumstance ? It 
has been demonstrated that, of neariy all trees, the 
Eucalyptus absorbs the greatest amount of water. Two 
seedlings-a Blue Gum and a Plum-are shown in the 

The new aeroplane has many refine­
ments and several novel features, but the 
llrincipal innovation is to be found in the 
elimination of exposed wires. Aeronaut­
ical constructors bave long appreciated 
the detrimental effect of a mass of ex­
posed guy wires on the speed of an aero­
plane. In their efforts to eliminate guy 
wires they have substituted wooden posts, 
1mt the gain in speed has failed to meet 
expectations. Oval or " stream-line " 
,vires bave also been used in place of 
round wires, but still the speed of the 
machines bas been greatly retarded by 
the network of wires. Hence the only 
ideal solution of the problem has been 
to eliminate the wires entirely without 

Aeroplane designed by Glenn H. Curtiss, in which exposed guy wires have been 
entirely eliminated 

accompanying illustrations. These were 
placed with their roots in water and 
the height of the water was care­
fully marked. The plants were kept in a 
warm atmosphere and examined at the 
end of 24 hours. The little Eucalyptus 
had disposed of four times the water that 
the Plum had been able to take up. See­
ing that Blue Gums increase in height 
with great rapidity, often growing maI1Y 
inches a day in a hot position, the amount 
of moisture taken up increases on a 
greatly progressive scale. And this is 
just what brings about the downfall of 
the malarial mosquito. To complete itg 
life cycle it is necessary that this insect 
should pass its larval stage in pools of 
water. .With the coming of the Eucalypti 
these pools and indeed all marshy places 
disappear ; the breeding spots of the 
mosquitos are gone and in time the in-

substituting a large number of wooden posts, which is 
precisely what Mr. Curtiss has done. His latest ma­
chine has only two posts, one on each side, and not a 
single wire is used in the trussing. The machine is a 
biplane with a 20-foot spread, and is equipped with a 
JOO-horse-power, eight-cylinder engine driving a tractor 
/lcrew. 

:Blue Gw» (Jift) and Plum (right) seedIiIIgs. White 

Jine marks water level 

ability. Tbe machine 1s said to be the first in wbich 
the head resistance as a whole has been reduced to 
such a great extent. 

To tho!<e who have followed tbe progress of aviation 
it would appear that history is repeating itself. Several 
years ago the Nieuport machine established a new era 
in aeronautical construction-the streamline. 

Eucalyptus tree thirty years old. (Note man at 
right.) 

sects vanish altogether. The district is 
then free from malarial trouble simply because 
the carriers of the disease are not able to keep 
going. 

The suggestion carried in the foregoing paragraphs 
might well be used in districts infested with malarial 
mosquitos, provided the climate is suited to the Blue 
Gums or Eucalyptus trees. 

Twenty-four hours later. Blue Gum has absorbed 

several times as much water 
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Specifications in Brief 

ENGINE-Eight cylinder V-type, High-speed, Hia;h 
efficiency. HORSE POWER�. A. E. ratina; 31 .25 ; 
actual, more than 60. COOLING-Water. RADI­
ATOR-Cadi1lac tubular and plate type. IGNITION, 
STARTING, LIGHTING-Cadi1lac-Delco, improv­
ed system. LUBRICATION-Automatic pressure 
feed. C A R B U R E T O R-Cadi1lac. CLUTCH­
Multiple disc, dry plate type. TRANSMISSION­
Selective type sliding gear, three speeds forward and 
reverse. A X L E S-Rear, Cadillac Timken, full ftoatina;: Timken bearina;a; Spiral type bevel drivina; 
gears. Front axle, drop fora;ed, I beam. DRlVE­
Tubular abaft. BRAK�e internal and one 
enemal brake direct on wheels, 17 inch x 2 � inch drums. S T E E R I N G  G E A R-Cadi1lac patented 
worm and worm gear sector type; 18-inch steerina; 
wheel, hina;ed to facilitate entrance. FRAME­
Channel section. WHEELs-Wood, artiIIe"1 type, 
Timken bearinp, fitted with demountable nma for 
straia;ht aide tires; TIRE8-36' x 4�·. WHEEL­
BASE-125 and 132 inches. TREAD-56 inches. 
(Option 61 inches). SPRINGS-Front, aemi-elliptic; 
rear, three-quarter platform. CONTROL-Center 

. control. GASOLINE SYSTEM-Twenty gallon tank with gaUlle at rear. STANDARD EQUIP­
MENT-Cadillac "one-man" top; windshield ; full 
lamp equipment; Gabriel Snubbers: Clock; Warner 
Autometer; Electric horn; Power tire pump; Foot 
rail ;  Robe rail; License taa; holden; Tire carrier ; tool box with locka; Set of tools; Tire repair kit; Handy 
lamp. Univeraal k"f fittina: tool box, ia;nition and liahtina; switch and tire lock. 
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The Coming of The 

THERE is one thought in connection with the coming of this new Cadillac 
which we would like you to grasp at once: 

With the advent of this car, the Cadillac "Eight" enters upon its third successive 
season, with no radical change in the basic principles of its design. 

This is perhaps the first time such a thing has happened in motor car develop­
ment, and you will quickly see its significance as applied to the Cadillac. 

Quite properly, we believe, the World has always looked to the Cadillac Company 
for advanced ideas, improved practice and progressive principles. 

The fact, therefore, that the Cadillac car has proven itself beyond the . need of 
radical change, is, in itself, too impressive and too illuminating to call for 
comment. 

It does not by any manner of means, imply that the Cadillac process of refinement 
had come to a conclusion. 

In a multitude of ways, this is a better, finer C�dillac than any which has 
preceded it-the subject of unremitting research and scientific bettennent in 
scores of details. 

What the absence of radical change really means, is that the underlying principles 
of Cadillac V-type eight-cylinder construction have been proven fundamentally 
sound by the perfonnance of 3 1 ,000 cars. 

C A D I L L A C  M O T O R C A R  C O .  
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New Cadillac 
It means that the Cadillac Company, with resources at its command probably 

superior to those possessed by any other motor car plant in the world, has 
arrived at the deliberate judgment that the kind of a motor car which it is now 
building, represents a higher degree of efficiency than any other in existence. 

It means that this is the joint judgment of every expert mind associated with this 
Company. It expresses the judgment of 3 1 ,000 owners who cannot conceive 
of any respect in which Cadillac principles could be changed to their advantage. 

The new Cadillac conforms to the finest Cadillac traditions, down to the least and 
last of details-and it advances them still more closely toward perfection. 

It is a beautiful car to look upon. 

The superior riding qualities, with which you are familiar, are enhanced and 
intensified. 

The driving ease of last year and the year before, accentuated by the longer wheel 
base of the new car, is more marked than ever. 

It is doubtful if motoring can give rise to a situation which can successfully 
challenge Cadillac powers. 

The old feeling that it is · folly to seek further-the old sense of security that the 
Cadillac represents the uttermost in a motor car-will come over you more 
strongly than ever. 

We are serenely confident of the exhilaration and enthusiasm which you will 
experience on the occasion of your first ride in this unusual car. 

D E T R O I T  M I C H I G A N  

/ 
I 

Body Styles and Prices 

The Type-55 Cadillac will be available 
with a complete variety of body styles, as 
follows: -

Open cars, 125 inch wheelbase ; Seven 
Passenger with disappearing auxiliary seats 
$2080. Four Passenger Phaeton $2080. Two 
Passenger Roadster with two passenger dis­
appearing rumble seat $2080. Four _Passenger 
Close Coupled Roadster $2080. 

Convertible styles, 125 inch wheelbase; 
Seven Passenger with Cadillac body (Spring­
field type) $2675. Four Passenger Victoria 
(convertible) $2550. 

Enclosed cars, 125 inch wheelbase; Four 
Passenger Coupe $2800. Five Passenger 
Brougham $2950. 

Enclosed cars, 132 inch wheelbase; Seven 
Passenger Limousine $3600. Seven Passenger 
Landaulet $3750. Seven Passenger Imperial $3750. Prices include standard eq�pment, 
F. o. B. Detroit. Prices are subject to ad­
vance without notice. 
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Inventions New and Interesting 
Simple Patent Law ; Patent Office News ; Notes on .TradeUlarks 

Tackle for Deep Sea Fishing 
'SALT water fishennen will be interested 
, in an ingenious rigging that has been 
,devised by Dr. George W. Weld, of New 
York. The fundamental point is the flat 
:sinker with square edges, of about 12 
. ounces, which is coupled to the line by a 
. swivel through which the line can run 
. freely. The line is attached to a short 
length of wire that carries a light disk 
·of metal about an inch in diameter, 
termed a " tide pusher." To the other 
.end of this wire any desired arrangement 
·of hooks and leaders are attached by 
: swivels. The operation of the outfit, as described by 
·the designer, is as follows : When fishing from the 
:shore with an out-going tide a cast of say 50 feet may 
,be made, and the sinker, on account of its shape, will 
lie stationary on the bottom. The current, however, 
will take hold of the " tide pusher," and will carry 
the hooks far beyond, 500 to 1,000 feet, to the deep 
holes outside the surf where the big fish lie, which 

·could be reached in no other way. Another feature 
of the pusher is that it acts as a drag after the fish 

'has been hooked, and this is an advantage in case of 
the larger varieties of fish" and those that take the 
hook with a rush. The sketches clearly illustrate the idea. 

Tire-Mile Cost Found Rapidly by Novel 
Chart 

DESIGNED to enable automobile users to calculate 
the cost per mile of their tires without the neces .. 

. sity of any mathematical calculations, the accompany­
ing chart just issued by one of the large tire companies 
enables this to be done in a few seconds. The chart 
consists of three vertical scales, the one at the left 
representing the original cost of the tire, that at the 
right the mileage covered and th!J.t in the center, the 
·cost per mile traveled. 

By placing a straightedge on the point of tl).e left 
scale corresponding to the cost of the tire and the 
point of the right scale according to the mileage run, 
the cost per mile is read directly at the point where 
the line thus laid down crosses the center scale. For 
instance, if your tire cost $75 and ran 7,000 miles, the 
line would be as shown at XX, giving the cost per mile 
run of 1.1 cents. Or if the tire cost $9.50 and ran for 
1,950 miles, the line would take the position of YY, 
showing a cost per mile of 0.48 cents. 

A Hose Clamp with an Unshakable and Non-
leakable Grip 

A HOSE clamp recently perfected by Charles Elkin 
of New York appears to have solved in a simple 

yet effective manner the problem' of securely 
attaching rubber hose to faucets or other pipe fittings. 

The accompanying illustration, showing 
the three stages in attaching a rubber hose 
to the new clamp, tell their own story. It 
will be noticed that the hose clamp consists 
()f a main member, which is provided with 
three hinged arms, and a sliding sleeve which 
can be moved down over the arms. In 
()peration, the hose is first pushed onto the 
nozzle, which has ridges securely to hold 
the hose in place in conjunction with the 
arms which are turned down on it. The 
next step is to turn the cap so that it wil l 
screw in place over the arms, holding thew 
firmly in place. Since the rubber hose is 
held in a vise-like grip between the nozzle 
and the arms, it cannot be pulled off with­
out tearing the rubber, which obviously re­
quires much for-ce and far more than that 
ever encountered in regular service. It is 
well to add that a spiral groove cut inside 
the cap or sleeve engages with a guide pin 
()n the clamping arm frame, so that the cap 
must go up or down according to the direc- . 
tion in which it is turned. 

A .. tide pusher " to carry the hooks beyond the surf 

then raised gradually, when the tubing burst at 500 
pounds at a point far remote from the clamps. The 
test was repeated several times and each time the 
tubing burst before any signs of leakage or slipping 

x 

Chart for rapid determination of tire cost per mUe 

were noted at the newly - invented hose clamps. 
The new clamp is made in a variety of different sizes 

and styles, for use wherever a hose clamp is necessary 
or desirable. It is comparatively inexpensive. 

An Electro-Magnetic Clock that Runs 
Two Years Without Attention 

THERE has lately appeared a time­
keeper of an entirely new type, util�­

ing electricity and magnetism in its op-
eration. The designer of the clock, H. E. 
Warren of Ashland, Mass., claims that its 
mechanism is absolutely noiseless in opera­
tion and that the timekeeper is excep­
tionally accurate. It is said to embody 
improvements in the mechanism and espe­
cially the escapement, which are more 
radical than any other made during the 
previous century. 

The various components of the new time piece are 
clearly shown in the two illustrations on page 219. 
From the base of the clock, B, there · arises a column 
A which forms a support for the pendulum and also 
serves as the container for the battery G. The pen­
dulum consists of a permanent magnet a riveted firmly 
to a rod D of a special metal that is practically un­
affected by changes in temperature. Mounted upon the 
column and located within the gap or opening of the 
magnet a is a coil of extremely fine insulated wire E, 

the ends of which are soldered to two brass rods at 
the back of the column. One of the brass rods is shown 
at F. Within the column there is room for a special 
battery G of the same diameter but someWhat longer 
than the cells that are commonly used in flashlights. 
This battery rests upon a strong spring and is held 
down by the pointed end of the brass rod W, which 
may be swung a way from the battery in order to re­
place it . 

Mounted upon the pendulum rod is a brass case H, 
within which is located what the deSigner chooses to 
call an electric pulsator, but which is in reality a form 
of switch that is actuated by the swing of the pen­
dulum. The pulsator consists of a sealed glass tube 
from which the air has been exhausted. Inside the 
glass tube, in an inner' steel tube, protected from all 
atmospheric influences such as dust, moisture, or oxida­
tion, is a device which sends electric impulses through 
the electromagnet E at every complete swing of the 
pendulum. These impulses are of such a nature as to 
maintain the swing of the pendulum in practically the 
same width of are whether the battery be new or old. 
If the swing of the pendulum be increased or decreased 
by external means, the electric pulsator will quickly 
restore it to its normal value. Thus we have the basis 
of a timekeeper, consisting of a pendulum swinging 
over a uniform arc and consequently at a uniform rate. 

In the case of the thousand-day model of the new 
clock the method of supplying power to the pendululIl 
results in an extremely high effiCiency. With the usual 

method of driving electric clocks, such a bat­
tery as is here provided would last from 
three to possibly six months ; but with the 
new electromagnetic clock the battery will 
last two years in service. 

The next step in the development of the 
clock is to transmit motion ' from the elec- " 
trically-driven pendulum to the movement. 
This is accomplished as follows : A case K, 
which is practically air-tight, is screwed to 
the back of a heavy brass plate carrying the 
movement. Within the case K, mounted in 
sapphire jewels so as to revolve with the 
utmost freedom is a vertical shaft L made 
of hardened magnet steel. Upon this shaft 
is cut a <;oarse screw thread M, with which 
meshes a gear mounted upon a horizontal 
pivot. The lower end of the shaft L carries 
a curved extension prOjecting downward into 
a cup or depression at the bottom of the 
case K. This cup is nearly filled with a fine 
quality of light mineral oil. Neither air nor 
dust can enter the case K and the oil which 
it contains cannot escape. Mounted upon the 
pendulum rod D is a little platform or 
bracket N, and concealed upon the platform N are two small horseshoe permanent mag­
nets. The poles of the magnets on N strongly 
attract the curved extension of the lower 
end of the shaft L, across two thicknesses of 
metal and an air space. 

Recently, one of the new hose clamps of 
a size taking % inch inside diameter tubing 
was submitted to hydrostatic tests which 
convincingly demonstrate the holding power 
()f the device. One clamp was secured to 
each end of tubing and, with one end 
plugged, hydrostatic pressure was applied to 
the other end. Ordinary ( cloth inserted ) 
tubing held pressure of 300 pounds to the 
square inch for five minutes. Pressure was 

Three stages in fastening a rubber hose to a pipe system, using the newly­
invented clamp 

According to a "  new principle broadl), 
patented in the United States and foreign 
countries, the reciprocating or swinging mo­
tion of the pendulum which moves the 
bracket N to and fro across the axis of the 
magnetic shaft L, Causes the latter to revolve 
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once for every complete swing of the pendulum. The 
action is extremely simple, but the explanation is rather 
complicated and will be omitted here. 

It will be observed that by the means just mentioned 
the oscillating motion of the pendulum has been con­
verted into a continuous motion of rotation of the shaft L ,.  and the shaft, by means of the screw thread M, 
transmits motion at a greatly reduced rate to the first 
gear of the clock train. The remainder of the clock 
train is more or less conventional, although the bear­
ings are so designed as to run without lubrication. 
The entire works of the clock are protected by a dust­
proof cover I. 

In order to make the clock complete, means must 
be provided to regulate the rate of the pendulum. In 
other clocks this is accomplished by moving the pen­
uulum bob up or down on the rod or by changing the 
point of flexure of the pendulum rod suspension. In 
this clock a much simpler and, it is claimed, more 
accurate means of accomplishing the same result is 
used. This consists of a small permanent magnet 0 
mounted beneath the hollow base of the clock so as to be 
moved against the resistance of the spring P by means 
of an adjusting screw Q. A perfectly definite force of 
attraction will be maintained between the end of the 
regulating magnet 0 and the bottom of the pendulum 
magnet a, but the amount of this force of attraction 
can be varied by adjusting the screw Q ,.  the force will 
diminish as the magnet 0 is moved farther away from a and vice versa. It is a fact that the rate of the 
pendulum, that is, the number of swings per minute, 
will depend upon the force of attraction between 0 and a, and consequently the rate of the clock can be easily 
adjusted by means of the screw Q. A very 
important advantage of this method of 
regulating is that the clock need not be 
stopped nor the pendulum disturbed in 
any way for regulation. The accuracy of 
the results obtained is such that a clock 
can be regulated without difficulty to run 
within one minute per month. 

For the purpose of setting up the clock 
correctly on a mantel or other surface, 
three leveling screws R are provided be­
neath the base, and a pointer S and in­
dicator T are on the column and pen­
dulum rod, respectively. 

Elevator for Ashes 

SCIENTIFIC AMERICAN 

Loading an ash cart with an elevator 

on the story below. The device works somewhat 
like the blood vessels in the human body, in which 
little valves compel the blood to flow only in one 
direction. 

The rat is not injured by slipping through the doors, 
and soon becomes used to it. After trotting by easy 
stages, perhaps several hundred feet, the rodent winds 
up his tour in the engine room. Here it is warm and 
comfortable. As the rat passes the last door, a strange 

click is heard, and a gate and trap door slam. The 
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because it has the appearance of a safe hiding-place. 
The trap is excellent for use in hotels, office buildings, 
apartment houses, big ships, cafes, restaurants, or in 
fact any buildings larger than a residence. 

This trap was recommended by Dr. Rupert Blue, 
Naval Health Surgeon, and in the first few months 
of its operation at the Los Angeles Athletic Club, it 
caught, registered, and executed more than 4,500 
rats. 

The Current Supplement 

AN article in the current issue of the SCIENTIFIC AMERICAN SUPPLEMENT, No. 2122, for September 
2nd that will be of value and interest to many classes 
of scientists is The Extension of the Spectrum Beyond 

the Schumann Regwn, which describes the methods 
and apparatus employed, and the difficulties encoun­
tered. Another article of special interest to the 
astronomer is Monochl'omatic Ph otography of Jupiter 

and Saturn describing experiments with various ray­
filters and results attained. It is accompanied by a 
number of photographic illustrations. Bridge Building 

in New Zealand descrtbes and illustrates several struc­
tures recently erected, two of which lay claim to con­
siderable Originality and have the merit of being very 
economical to build. There are a number of excellent 
photographs accompanying the article that make the 
methods of construction clear. Spinning and Weaving 

in Early Times gives a very readable account of primi­
tive methods, some of which are still in use. Fluxes 

for OiIJy-Acetylene Welding describes methods em­
ployed for welding various metals in a process of 
great value in the mechanical arts. The Giant Sala­

mander of Japan gives a short account of 
an amphibian of which little is known in 
this country. Goldsmith's Work in the 
Dark Ages is an interesting account of an 
ancient handicraft, the beautiful products 
of which serve as models for modern de­
signers. The PhotogeniC Substance of the 
Firefly discusses the problem of how the 
insect produces light. A number of other 
articles of value are also included in this 
issue. 

A New Vegetable Dye 

THE hard work of loading ashes into 
a dump cart has been eliminated by 

an elevator that extends from the base­
ment of a building, where the furnace is 
located, to a point about 8 feet above the 
level of the sidewalk. It is so designed 
that when not in use the elevator sinks 
flush with the pavement and is covered by 
a lid, the device being raised and lowered 
by a gear that engages cogs .on both sides 

Front and side views of an electromagnetic clock of novel design 

V IJAO is the local name of a plant 
which, according to a recent CUlU­

merce Report of the Burcnu of Foreign 
and Domestic Commerce, the natives of 
Porto Rico are using as a source of dye. 
It is claimed that an ink of exceptional 
fastness is made from the !<eeds of this 
plant, which has teen identified botan­
ically as Renealmia eiIJaltata. It is a 
member of the ginger family ( Zingi­
beraceae ) ,  which includes a long list of 
valuable food and drug plants. Ginger, 
turmeric and cardamon are among the 

of the metal shaft. The interior of the shaft contains 
a series of buckets that convey the ashes to a chute 
about 2 feet above the level of the wagon, so that the 
driver has nothing to do except level the load as it is 
deposited in the body. The elevator is located about a 
foot from the curb so that it is convenient for a wagon 
to drive up alongside of it, and the operation of empty­
ing a large bin of ashes into the vehicle is the work of 
a few minutes. One man in the cellar shovels the ashes 
into the elevator, and the man in the wagon spreads them. 

The old method for loading ashes has 
been to hoist the cans to the sidewalk, 
and then empty them into the cart by 
man-power. This elevator replaces the 
several operations of that method by a 
single one, and eliminates much noise and 
flying dust. 

A Humane Rat Trap THE Los Angeles Athletic Club pos­
sesses a rat trap that reminds one of 

the mystic maze that adds to the delight 
of visitors at a county fair or amusement 
resort. 

The principle of the invention is this : 
Entrances are placed at every corner and 
part of a building that a rat would be 
likely to visit ; for example, in the kit­
chen, butcher shop, pantry, and store 
room. These entrances are baited to coax 
the rat inside. When the rat comes far 
enough into the hole, he steps on an auto­
matic trap door which drops from under 
him, letting him gently down into · a wire 
tunnel or passage. The door automat­
ically closes over his head, leaving only 
one way open to travel, and that is 
straight ahead. In a large building th!:;; 
tunnel slopes gradually down. The rat is 
naturally led by the incline to the next 
door and slips through to the lower tunnel 

queer little click means that Mr. Rat has been counted 
by an automatic register. He now enters the death 
chamber, a sheet-iron, tank-like affair, containing food 
and water for the victims. 

·When the tank contains a dozen or more rats, 
the operator closes the air vents and turns on the 
gas. The rodents are thus surely but humanely 
executed. 

This trap is probably the only one in existence that 
not only does not scare the rats, but attracts them 

A rat trap that disposes of mice in a humane way 

drugs that 
plants. 

are produced by this important group of 

Vijao is as yet but little known in most parts of the 
West Indies. In general appearance and manner of 
growth the plant is not unlike that of cultivated gin­
ger, the chief difference lying in the arrangement of 
the flowers. In the case of vijao these are arranged in 
a panicle, while those of the ginger plant are more 
or less in the form of a cone-shaped spike. 

It appears from various well-authenticated reports 
that this plant and some very closely re­
lated forms are distri.buted over a vet·,. 
extensive territory. Vijao grows on a 
number of the West Indian Islands and 
is found also in the Guianas and in 
Brazil. The Brazilians call this plant 
" papatinga," which has relation to its 
tinctorial properties. In some parts of 
Brazil it is popularly known as pacova, 
and the seeds, which are called " fructos 
de pacova," are said to be collected for 
the. purpose of making a bright red dye 
of common local use. 

While the principal value of this plant 
is for its seeds in making dye, it is 
worthy of notice also because of its use 
as an article of food and as a drug. Vijao 
is an herb with a creeping rhizome or 
underground rootstock similar to that of 
the ginger pla�t, and in some parts of the 
West Indies these rhizomes are collected 
from the wild plants and used �or the 
same purposes as the true ginger. Both 
the seeds and rhizomes are employed 
medicinally as an aromatic tonic. ThP 
seeds serve also as an anthelminthic. The 
leaves are used locally as a cure for a 
number of ordinary ailments. It will thus 
be observed that every part of the plant 
is of some use, and the collection of this 
wild growth should be encouraged. 
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Four Institutions 
In One 

In reality we are more than our cor­
porate name implies, because A. Executor or Adndnistrator 
We can carry out the provisions 
of a will acting alone or jointly. A. Trustee or Cuardian 
We can receive money in trust. Act as guardians of a minor's estate 
or as trustee of permanent char­
itable, educational or religious 
trusts. 

A. a Bank 
We can receive deposits. Buy 
and sell exchange. Loan money 
on good security. A. Agent 
'we can invest money for corpora­
tions. Manage estates. Collect 
rents. 

n. oJli<.,. 0/ tIoio comfJdny will 6e 
,lad IJJ confer with you. o, .uul you 
info,mtJ!.ion. in ,.,0,,1 IJJ ony of tIo. aIIoee 6on�i'" 0' I,wl •• rOI .... 

Union Trust Company 
of New York 

80 Broadway, New York Czpital lUI" Surplu. 786iikA� " ,5OO,OfI(J 425'Fti1'_ 

Old Man Curry is 
racing his string 
of prophet-named 
horses again. In 
" T h e  M o d e r n  
J udgment of Solo ­

mon" , Charles E. Van 

Loan tells another of 

the old man's amus­

ing experiences. Read 

it in the September 

9th issue of 

Colli�ri 
TNII NATIONAL ..... ELY 1-16 Wesl 13" '- St. New York CitJ 

Just Published 
Motorcycles, 

Side Can and 
Cyclecan ColIItnIditm, M __ t. 

Repoir • I IIJ ¥lCI'OR W. PAIi. I.E. 6 J("7 � Inches. OJOth. 1 660 pages. 339 lIIuBtr&- 1 tlons. 6 folding plates. Price. $1.110 patpaid 
A complete. comprehensive and non-technical 

treatise describing rully all leadlrur t)'JIes of 
lighter self-pro pelled ve1l1c1es. their aeslgn. con­
struction, main tenance. operation and repair. 

This work traces the motorcycle from · its 
earliest forms to the approved models of 
the present day. It outlines fully the oper· 
atlon of two and four cycle power plants 
and all ignition, carburetlon and lubrlca· 
tlon systems in detail. Describes all rep­
resentative types of free engine clutches, 
variable speed gears and power transmis­
sion systems. Gives complete instructions 
for operating and repairing all types. Con- i 
siders fully electric self-starting and light- i 
Ing systems, all types of spring frames and 11-
spring forks and shows leading control 
methods. i 

TM f/r08jleoUVe f/urchaser ana novice I rider wm IIna the ae8criptions of varioU8 
engine8 ana aUIDiliary 8Y8tem8 easy . to un­
aerstana ; the ref/air hint8; 8uggestions for 
locattng troubl68 ana of/erating instructwns· 
'nvaluable. 

The Dealer, Mechanic, ana ElDjert Rlder 
1Dill flna this treatise a work 0 reference 
1ctthout an equal. 

The chapters on cyclecars give all the in­
formation needed to understand the con­
struction and operation of this latest devel­
opment In the lI.e1d of self-propelled vehicle�. 

MUNN .. CO., I ..... , Pa6IiaMn J 233 Broadwq New Yorll. N. Y. 
IIl1l1mlllSlllllll .... llmu ........... IIItIII ... lllmllltlllmll .. lllUllllnlllallinn ... 11 ........... 11 ..... 11111 .... 1001111111 .... 
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RECENTLY PATENTED INVENTIONS 
These columns are open to all patentees. 

The notices are inserted by speclal arrange­
ment with the inventors. Terms on appllea· 
tion to the Advertising Department of the 
SCIENTIFIC AMERICAN. 

PertalnlDg to Apparel 

SHOE ATTACHMENT.-A. L. LU S SIER, P. 
O. Box 622, Sprlngll.eld, Mass. This invention 
relates to a n  attachment for laced shoes and 
other laced articles, to afford means for re­
ceiving and securely holding the lace at each 
E:nd of the opening In the shoe or other article. 
and of a character to p ermit of the Ins tant 
and simultaneous release of the lace from the 
several lace-receiving holes. 

E1ectrleal Devices 

ELECTRIC DI SPLAY DEVICE.--C. TREGON­
I NG, care of Hotel Walllck, 43rd St: and Broad­
way, New York, N. Y. In this case the Inven- · 
tion refers to display devices and particularly 
to a n  electric display device wherein an 111u-
010n Is proc}ucul by rotating in different ways 
IJghted lamps so as to givu the appearance of 
grl?atly ag itating and shaki ng the lamps. 01 Interest to Farmers 

CORN PLANTER.-J. T. MCCLAIN,  Green­
town, Ind. This Invention relates more es­
pecially to check row planters, and provides 
means for controlling and actuating the seed 
dropping mechanisms thereof, without the ne-

CORN PLANTER 

cessity for wire attachments, markers, or other 
cumbersome devices for this . purpose now in 
use. It provides means for measuring and 
marking off the land and spacing and aIlnlng 
the seed hills, Irrespective of the shape or lay 
of the land to be planted, without necessitating 
alighting of the operator from the planter in 
the course of the work. 01 General Interest 

BOTTLE PROTECTOR.-J. E. COSGRIFF, 
201 W. 109th St., New York, N. Y. This in­
vention relates particularly to a meaDS for pro-

BOTTLE PBOTECTOB 

tectlng a child's nursing bottle. It provides a 
cage-like protector to prevent breakage of the 
bottle due to Impinging against the 1I.00r, crib, 
chair, or other device. It provides a conveni­
ent mefin8 for attaching the bottle to a lI.exi­
ble strap or the like, whereby it is impossible 
for a chlld to throw the bottle beyond its 
reach. The device may be made in any sub­
stantial manner, and sold at a low cost, and 
thorough sterillzatlon of the parts Is easily ac­
compllshed. 

COIN HOLDER--H. G. KITTRELL, Mount­
pleasant, Tenn. This coin holder is for use 

COIN HOLDER. 

in handllng coins in banking houses and other 
II.nancial institutions. It may be quickly 
opened and closed, and when opened may be 
disposed upon a table or countertop to be In 
position for the ready reception of coins. The 
holder is in the nature of a pair of semi· 
tubular body sections hlngedly connected to­
gether along one longitudinal edge and being 
each provided at its ends with a semi-circular 
closure or end wall, the body sections having 
means whereby they may be readlly detachably 
connected together. 

EXPOSURE ATTACHMENT FOR CAM­
ERAS.-R. TROXELL, 1006 Pine St., San Fran­
cisco, Cal. One of the principal objects of this 
invention is the provision flf an Improved ap-

EXPOSURE ATTACHMENT FOR CAMERAS 

paratus whereby the shutter of the camera 
may be conveniently manipulated from a dis­
tance, in order that the operator may him­
SE-lf appear in the picture. PICTURE FRAME.-J. G. ROBERTS , Holly 
Springs, Miss. This invention provides a frame 
constructed of a member which may be glass 

PICTURE FRAME. 

and Ileart shaped, around which there is dis­
posed a ladder chain, the Ilnks of which en­
gage both sides of the member at the member's 
edge, the ladder chain being held In place In 
the recess at the top of the h eart by a wire 
which is secured to the chain at the bottom 
of the heart. 

TWIN CONNECTION FOR FIRE HY­
DRANTS.-W. H. B. HALAHAN, 35 Purchass St., 
Rye, N. Y. The improvement relates to the 
hose connection between a hydrant and a II.re 
engine, and provides a new and improved twin 
connection arranged to supply practically 
double the Rmount of water from an ordinary 
hydrant to the pumps of the II.re engine. Bardware _d Tools 

PIPE CLAMP.-M. M. M IDDAUGH, 208 North 
Amelia Ave., Tampa, Fla. An object of this 
Invention Is the provision of a clamp, the size 
of which can be varied and the pressure of 
which on the object it  clamps can be evenly 
adjusted, as the taking-up on the clamp can 
be made within predetermined points of the 
circumference of the clamp. 

CALIPERS.-L. KAPLAN, care of Stepanek 
" Kaplan, 506 E. 19th St., New Yorl!:, N. Y. 
Among the principal objects which the present 
Invention has In view are : to provide a scale 
for recording the space separating the ends of 
the callper arms ; to provide simple and eftl-

CALIPERS 

cient means for magnifying the reading of the 
scale ; to provide means for facilitating the 
operation of the calipers ; and to provide 
means for setting the callpers fo� an estab­
llshed measurement. 

WINDOW LOCK.--C. W. STEIN, 2316 N. 
Clark St., Chicago, Ill. This

' 
inventor pro';'ldes 

a novel form of lock to be attached either to 
a window frame or one of the sashes, whereby. 
in the first instance, the lower sash may be 
locked in closing position and whereby, in the 
second instance, the upper sash may be partly 
lowered and opened, to permit of proper ven­
tllation and then locked against further open­
ing. 
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BEARD SOFTENER.-T. G. MORGAN, Mor­
gan Sales Co. , Inc., Shamokin, Pa. The Inven­
tion provides . means whereby a rubber brush 
may be readily associated and permanently 
held in connection with a supporting cap, and 
in connection with a handle for the manipu­
lation of the complete implement, and in such 
manner that the handle may be secured in 
connection with the cap by the same means 
employed for holding the brush. 

PIPE REAMER.-D. H. HOSEA and F. G. 
SCHULZE, Portage, Wis. This invention re­
lates to reaming devices for pipes, and has for 
an object the provision of an Improved con­
struction and arrangement adapted to be ap­
plied to a die stock so as to ream the pipe 
simultaneously with the cutting of the thread. 

WRENCH ATTACHMENT.-D. J. PUGH, 

437 Washington St., Pottsvllle, Pa. The in­
vention has particular reference to an at­
tachment for rendering the tool convertible 
to different uses. It provides a removable 
jaw adapted for connection with an ordinary 
nut wrench whereby the same may be readily 
and quickly converted into a pipe wrench. 

Heating _d Ughtlng 
LIQUID FUEL BURNER-F. W. EVELAND, 

Hot Springs, Ark. This invention relates to 
burners which utilize liquld fuel as the heat· 
ing medium and which liquid fuel is volatilized 
or converted into gas by passage through a 
retort In a heated state prior to ignition. It 

LIQUID FUEL BURNER 

provides a construction wherein substantially 
complete combustion wlll take place to the- end, 
but a very Inappreciable carbon or soot deposit 
will take place in the retort and burner, avoid. 
Ing the necessity of frequent cleaning of the 
parts. 

SCREEN FOR HEADLIGHTS.-E. B. PH IP­
PEN, 555 E. 9th South St., Salt Lake City, 
Utah. This Invention relates to improvements 
In screens for headlights, especially those of 
automobiles, street cars, and the llke. It pro­
vides a device which may be attached to any 

SCREEN FOR HEADLIGHTS 
ordinary headlight with very little trouble, and 
which, when so attached, will eliminate the 
glare which is so apt to cause accidents by 
bllnding the person3 upon whom the Ilght falls. 
It  provides a screen which may be adjusted 
to headlights of various sizes. 

PORTABLE FURNACE.-A. E. BBOWN, 
407-408 MUls Building, El Paso, Texas. This 
invention Is an Improvement In that class of 
portable furnaces which are constructed of 
sheet metal and adapted for supporting and 
heating metal wash tubs or bollers, also camp 
stoves or ovens and sad Irons, etc. It is for 
use with coal or wood for fuel, and can also 
be used with 011 or gasollne burn�rs. 

BURNER.-F. W. EVELAND, Hot Springs. 
Ark. The inventor provides an 011 burner so 
constructed that the retort wlll be automatical­
ly cleaned during Its operation. He provides 
means whereby any residue collected in the 
burner when heating up and cooling off Is 
automatically eIlmlnated therefrom. The 
bUIlner tip provided Is self-cleaning. 

Household Vlllilies 
FLUSH TANK SIPHON.-J. S. KATZIN , 45 

South Orange St., Newark, N. J. A mong the 
objects of this Invention Is to provide a lI.ush­
ing device for toIlet tanks or the like adapted 

FL l' S H  TANK SIPHON. 

to be readily II.tted to either high or low down 
tanks and appllcable also to tanks now in use 
without the necessity for disconnecting the 
tank from the . outlet pipe. 

( Oontinuea on page 222 ) 
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IIF you tipped up a town and looked at its roofs, 
you'd  see here and there cosy houses protected from fire, and 
kept d ry and weather-tight in spite of time and the elements by soft 

tinted shingles of a remarkable material. The factory yonder and the 
tall office building that graces downtown are topped with roofs that are 
basically of the same materia1. The barn at the edge of town is roofed 
from ridge pole to eaves with it in another form. H ere a garage, there a 
marble bank, a church, a school. a steel m i l l  - a l l  s ta n d i n � u n d e r  

JOHNS-­
ASBESTO 

It is the response to a growing tendency for 
more roofing economy, better roofing ser­
vice and greatest roofing safety. The 
answer to a just demand for a lasting roof 
that is as logical an improvement as con­
crete and steel are over wood-and as in­evitable in its general acceptance. 
And yet a roofing offered at about the 
price of ordinary types - a price made 
possible only by the efficient production 
resulting from Johns-Manville's 50 years 
leadership in Asbestos manufacture. 

Its Remarkable Properties 
J-M Asbestos, the base of all J-M Asbestos 
Roofing, is a mineral, highly resistant to 
fire. It is not harmed by water, oils, or 
ordinary acids or alkalis. It is inert to all 
atmospheric conditions, strong mechani­
cally, light in weight, fibrous in structure. 
In short, it inherently possesses every 
property that an ideal roofing should. 
Johns-Manville Asbestos, in combination 
with Trinidad Lake Asphalt, a mineral 
waterproofing, is felted into sheets and 
prepared in various forms for every roof­
ing purpose. 

J-M Asbestos Built- Up Roofing for factory and 
industrial buildings of all descriptions, office 
buildings, hotels and apartment houses, churches. 
power stations, etc. 
J-M Asbestos Ready Roofing for farm buildings, 
bungalows, car barns and train sheds, office and 
factory buildings, armories, warehouses, lum·her 
yards, etc. 
J-M Corrugated Asbestos Roofing for skeleton 
frame structures of all descriptions. 

Serve. More People in 
More Way. than Any 
other In.titution of it. 

kind in the world 

Johns-Manville Roof. 
ing Responsibility 

Whereby we assume the 
entire responsibility for 
seeing to it that you receive 
the full service from your J -M Roofing that was 
promised you. As a further 
assurance, you may regis­
ter your roofing with us by 
means of a special regis­
tration blank furnished 
every purchaser of J-M . 
Roofing . . We are the only 
roofing manufacturers who 
take this broad method of 
keeping in close contact 
with every customer. 

H. W. JOHNS-MANVILLE CO. 
EXECUTIVE OFFICES 296 Madiaon Ave., New York City 

Akron GaJ .... ton Philadelphia 
Albany Havana Pitbburllh 
Atlanta Houllhton Portland 
Baltimore Houston Rocheater 
Birminllham IndianaJ)OIia St. Louis 
B ... ton K...... City St. Paul Buffalo ..... ADlel.. Sacramento 
Chic...... LouWrille Salt Lake City 
Cincinnati Memphis San Diello 
Cle .. elancl Milwaukee San Francisco 
Colum..... Minnear:1ia Seattle 
Dan.. N ....... i1 e Syrac ..... 
Dayton Newark · Toledo 
Den .. er New Orle.... Tulaa 
Detroit New York WaohinlltoD 
Duluth Omaha WiIk .. barre 
EI Puo Younllotown 

THE CANADIAN .. H. W. JOHNS.MANVILLE CO •• UMITED 
Toronto Montreal Wimaipell Vancouver 

1 0  FACTORIES H .�. J O H N S  - MANVI 

f• g for the 
A bestos Roo In 

J-M s Gabled HOlDe 
d . all comfort an f that 1S . A safe A shingle �hout the 1"iS��s toughe� 

econotnY f that actually g h tile is lasting rOO Costs less t. ahn than 't ages. d ltg tel' as 1 r than slate, an carpenter, stronge Easily laid by anY . of sev­
either. later frotn a cho1C: in tWO 
roOfe1" 01" s , eral sizes an es 
eral colors, sev u h 01" �tnooth edg • 

thicknesses, ro g • 

J-M Tt1Ulstte 
Asbe� ��l�

nd 
. OT staining 

• 0 paintlng . OT cuding They TequlTe
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Passing through (rright cars, trailers 
tracking porf« t !y aft.r Edi8on�uipped 
tractor. 

In Kansas City, Mo� Edison-equipped 
tractor operatin� night and day, except for short intermittent chargins periods. 

In a Chicago railroad terminal, pulling 
trailers through six and eight freight 
cars to reach loading platform. 

The Most Economical Method 
of Transporting Material 

�pj� �.S tbe mod�!n way to transport material in and about 
Industrial Plants, Factories, Terminals, Warehouses, etc. 
Tremendous savings in time and money have heen made. 

Six times as much freight 'J.?le scientifi.c�ly correct �rin. 
h . h h dl d h Ed' clple' on whIch the Edison 

as een an e y lson· Battery is desipIed-that of 
equipped trucks in one· using nickel and iron active 
quarter the time required materials in a non-Ilcid, non· 
for hand trucking. corrosive solution-permits an 

all . steel construction - steel 
plates, steel poles, steel con· 
tainer - and eliminates all 
breakage, repairll', and disin. 
tegration of plates. No plate 
renewals are necessary'. 

S a v i n g s in w a g  e 8 and 
operating costs alone have 
easily exceeded 50%. 
This service requires 
a battery with eapac­
lIy lor unusual abuse­
and this Is wbere the 
Edison Battery Is pre­
emlnenUy superior. 

E d i s o n B a t t e r i e s  
placed in service six 
and seven years ago 
are still giving their 
rated capacity. 

Write (or Bulletin 6235 
Edison Storage Battery Co. 
Factory and Main Office Orange, N. J. 

DIstrlbutors In 
NEW yollK BOSTON CHICAGO, 

DETROIT WASHINGTON 

SAN FRANCISCO LCS ANGELES 

SEATTLE NEW ORLEANS 

At the New York doeks, hauling a very heavy load 
under extremely adverse conditions. 

SANITARY CLOSET SEAT.-L. ROMINE, 
1118 I St., care of St. Regis Hotel, Fresno, Cal. This Invention Is an Improvement In 
sanitary closet seats, and has for its object to 
provide a seat wherein a supporting ring is 

SANITARY cr,OSET SEAT 
provided of arched form for supporting a 
series of superposed sheets of toUet paper, 
which are adapted to be removed after use, and 
wherein a protecting cover Is provided for pro· 
tectlng the sheets w h en not in use. 

COOKING UTENSIL.-MARY C. BROWN, 
Annex Hotel, Fargo, N. D. This invention re-

<# ,. - - .- ,",:, . -
COOKING UTENSIL 

lates to the double boiler type of utensils, 
and provides the inner member of such form 
as to be readily removed from the outer 
member without danger of scalding the hands, 
wherein the material cooked cannot be burned, 
and from which the cooked material may be 
removed to a suitable receptacle, such as a 
plate or platter, without the necessity for 
inverting the said inner member, and also 
wherefrom th e  water may be drained without 
distributing the materia). contained in the 
utensil. 

Maehlnes _4 Meehanleal Devlees 
SEWING MACHINE.-E. 1. MOSES and W. E. KELLAR, Luling, Tex. This invention has 

to deal more particularly with a sewing ma­
chine having an embroidering or darning 
spring presser foot attachment. Heretofore 
these attachments have been applied to ordi­
nary sewing machines, in w hich the needle 
bar reciprocates at too high a speed for en· 
abUng embroidering or darning to be satis­
factorily accomplished. Tbls objection is over­
come In the present invention. 

WINDMILL.-G. W. TARK, 90 Haight St., 
San Francisco, Cal. In this case the invention 

WI NDMILL 

Is an improvement in wind mms, and has for 
its object the provision of a mill of this char­
acter, wherein simple and easily operated 
mechanism is provided in connection with the 
mm for permitting the speed of tbe mill and 
the power exerted by the mm to be varied in 
accordance with conditions. 

ADDING MACHINE.-J. H. MASON. Ad­
dress A. W. Lawrence, Times Building, New 
York, N. Y. This Invention relates to adding 
machines, and has more particular reference to 
the kind In which two toothed counting rings 
are rotatably and concentrically mounted In a 

ADDING MACHINE 

casing, one of the said rings being adapted to 
be rotated by a pencil or stylus engaging with 
the teeth on the ring, while the other ring is 
automatically moved or rotated to the extent 
of one tooth for every complete revolution of 
the counting ring which is rotated by the pen­
cil. 

September 2, 1916 

IIallWlQ'll 884 Tbelr Aeeessorles RAILWAY SWITCH.-R. S. Bm-rs, and P. 
H. HAMILTON, 274 West Iowa Ave., Memphis, 
1'enn. This invention has reference to an im­
provement in so·called split switches as dis­
tinguished from stub switches, the object o f  
the Invention being to prevent t h e  fianges ot 
car or locomotive wheels from striking and 
thus wearing and blunting the switch point. 

BLOCK SIGNAL SYSTEM.-W. V. RYDER, 
175 Nwbury St., Boston, Mass. The more par­
ticular purpose In this case is to maintain 
signal lamps In condition to show danger when 
a block is occupied and at no other time, the 
signaling to be a s  nearly as practicable inde­
pendent of the number of trains which may 
occupy the block, and ·controllable by the 
direction in which these trains are traveling. 

STAYBOLT.-P. DIMAGGIO, 33 Trinity 
Place, Albany, N. Y. This invention relates 
to fiexible stay bolts for connecting the inner 
and outer sheets of steam boilers. An object 
thereof is to provide a simple, strong and in­
expensive bolt adapted to be used in boilers 
having straight or curved surfaces and sub­
jected to high pressure of !team. 

Pertalulug to Reereatlon 
CHALK HOLDER.-C. 1>. MOORE, 9666 51st 

Ave., South Seattle, Wash. This holder is of 
the character used for holding blocks of chalk 
for blII1ard cues and the I1ke, wherein a holder 
Is provided for receiving the chalk, and hav­
ing means for securing the chalk in place In 

CHALK HOLDER 

the holder, and means for permitting the 
holder to be secured to a billiard or pool table 
In such manner that while one face of the chalk 
will be exposed to permit the chalking of the 
cue, the holder and the chalk will be held in a 
position such that it will not interfere with 
the use of the table. Pertalulng to Vehleles 

RESILIENT VEHICLE WHEEL. - .\. 
FREUND, Box 1435, St. LOUis, Mo. In this in· 
vention the object Is to provide a new anrl 
improved resil1ent vehicle wheel of the solid 

RES ILIENT VEHICLE WHEEL 

tread type, which is very simple and durable 
in construction and arranged to permit of 
readily assembling and disassembling the parts 
and .to provide the desired reslllency without 
danger of punctures or blow-outs. 

AUTOMOBILE LAMP.-A. G. SMITH, 37 
Railroad Ave., Freeport, Long bland, N. Y. 
This invention provides a construction ot 
headlight whereby the glare therefrom may 

AUTOMOBILE LAMP 

be reliably controlled without minimizing the 
effectiveness of the I1ght for driving purposes. 
It provides a refi(!cting structure adapted to 
concentrate the light upon the roadway down­
wardly and forwardly in front of the vehicle, 
but adapted to prevent all 1I1are from the lamp, 
especially from its upper portion, that would 
tend to be objectionable to parties approach­
ing the vehicle carrying the lamp. 

NOTE.-Coples of any of these patents will 
be furnished by the SCIENTIFIC AMERICAN tor 
ten cents each. Please state the name ot the 
patentee, title of the invention, and date of 
this paper. 
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L E G A L  N O T I C E S  

INVENTORS are invited to communicate 
with MUDD & Co •• 233 Broadway, New York, or 625 F Street. W .... ington. D. C •• in regard 
to securing valid patent protection for their 
In"entio .... Trade-Marks and Copyrights 
registered. D""ign Patents and Foreign Pat. 
ents secured. 

A Free Opinion as to the probable patent­
ability of an invention will be readily given to any inventor furnishing us with a model 
or sket c h  and a brief description of the 
device in Question. All communications are 
strictly confidential; Our H a n d - B o o k  on 
Patents will be sent free on request. 

Ours is the 0 I d e .  t agency for securing 
patents ; it was established over seventy 
years ago. 

All patents secured through us are de­
scribed without cost to paten tee  in the 
Scientific American.. MUNN & CO. 
233 Broadw.y Waolwtodo BoiWiq New Yorlr: Brancla Office: 625 F Stred, W...m...ton. D. C. 
Annual Subscription Rates for the 
Scientific American Publications 

Subacription one year • • • • • • • • • • • • • • • • . • • • • • • • •  I:i.oo 
Post&/i:e prepaid in United States and Jl()I!8e8I!ions. 

Menco, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 

postage prepaid . . , . , . • . • • •  . . • • • • • • • • • • 14.50 
Subscriptions for Canada, postage prepaid • • • •  3.75 

The Scientific American Publications 
Scientific American (established 1845) . . • .  . . • • •  13.00 
Scientific American Supplement (established 1876) . . . . . . . .  . . • . . . . . . . . . . . . . . . . . . . . .  5.00 
The combined Bubscription rates and rates to foreign 

countries. including Canada. will be furnished 
upon application. 

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

Classified Advertisements 
Advertising in this column is 75 cents a line. No less 

than four nor more than 12 lines accepted. Count 
... ven words to the lin e. AU orders must be accompanied 
by a remittance. 

BUSINESS OPPORTUNITIES 
BEE RECIPE. VEGETABLE BUTTER RECIPE. 

101' home use. For fUrther" particulars, addre88 
vegetarIaD Foods Co •• 8t. Louis, Mo . The SOurce " ... Health-Reform. MANUFAcrUREItS,. MECHANICS. INVENTORS 

WILL SOLVE TECHNICAL PROBLEMS. work out and design Ideas. For lurtber particulars and Inlorm&­
tlon. write _ Eger, Mecbanteal Engtneer, 644 Concord 
Avenue, Detroit. Mleb. . 

MECHANICAL DESIGNER WANTED 
WANTED-A. RESOURCEFUL mecbanlcal designer 

�!�:;�e.Ut::r:mf.:,�rem�t. OO�ctI:o�!J!· ':�� 
Batary and contln«ent tee. Answer by mall only. 
Theo. 11, Prioo, 15 Wall 8t.. New York. WANTED 

A MACHINE OR DEVICE to manulacture ; patented 
artteles constdered on a royalty basts or wI\l lInance It 
terms are mutually satisfactory. Wrtte L. R. S .• 48 Loring 
Ave .• Salem, MII8II .• U. B. A. 

The Model T Ford Car 
,,. CoIUtractillfl, 0p0ati0ll """ RqGir By VICTOR w. PAG1!:, M.E. 5 )4x7 )4 inches. Cloth. 288 Pages, 94 Illustrations. 2 Foiding Pla.tes. Price $1 .00 Postpaid. 

A new. complete book for every Ford owner. dealer. aalesman 
and repair man. All parts or tbe Model T Car are described 
and illustrated in a comprehensive manner-nothing is left for 
the reader to peas at. The eonstruetion is fully treated and 
=:::. �gT:g

m::3 :!=ri� e::ery;i�n. ��e�i 
I. treated in a non·tecbnieal, yet tboroup, manner. MUNN & COo. Inc. 
233 1boadwa:r W""'-rth Baildiq New York 

Experimental 
Science 

Elementary, Practical and Ex­
perimental Physics. By George M. 
Hopkins. 2 volumes. 6�x9� inches. 
Ooth. 1,105 pages. 918 illustrations. 
$5.00. 

This work treats on the various 
topics of physics in a popular and 
practical way and contains a fund of 
trustworthy scientific information, 
presented in a clear and simple style. 
In the latest edition, the scope of the 
work has been broadened. presenting 
the more recent developments in 
modem science, which will assist 
the reader in comprehending the 
great scientific questions of the day. 

MUNN & CO., INc., Publishe1'S Woolworth Bldg. New York City 
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Blazing a Trail for the Industries 
( Continued from page 206 ) 

Industrialists all over the country have 
brought their problems to the institute. 
}<'rom mines in the west have come re­
quests to improve processes of refining 
metals ; in the east various manufacturers 
have sought better ways to make candy, 
tt'xtiles, and a variety of other things. 
Southerners have asked how to extract 
and preserve the juice of the citrus fruits. 
Millers in the northwest have called for 
practical methods of utilizing waste prod­
ucts of the manufacture of flour. Such 
diverse subjects as the technology of soap 
and soap fats, the corrosion of steel, the 
bleaching of oils, the development of 
steam power accessories and pharma­
ceutical preparations, the solution of 
hydro-metal!urgical problems, give an 
idea of the scope of the institute's work. 

One of the first ·problems presented the 
institute, and one still under inv:estiga­
tion, was the improvement of laundry 
processes. Chemically speaking. this is a 
preuy large contract. An expert chemist 
receives $1,800 per year for washing small 
samples of various materials in all the 
different compounds

' that his ingenuity 
suggests. He is seeking cleansers that 
will not injure the clothes, as well as 
better and cheaper ones, which will even­
tually mean lower laundry bills. To a 
certain extent he is also standardizing 
methods of washing for all laundries. 
Already he has found a perfect sterilizing 
agent. 

It would be difficult to find a subject of 
investigation of greater interest to the 
nation at large than this, unless perhaps 
it were that of the three fellows who 
knead and bake bread all day, and cut 
open the newly baked loaves to count and 
measure the holes left by the yeast. They 
aim to reduce both number and size of 
these, thus producing a bread of firm even 
texture throughout. Already they have 
discovered how to make better bread with 
half as much yeast, saving $300,000 per 
year for one bakery alone. This sum 
would pay their salaries for a good many 
more· years than ' one. These men, in­
cidentally. have rediscovered the secret 
of the salt-rising bread of our grand­
mothers. 

Glass manufacture has come in for a 
considerable share .of the attention of the 
institute fellows. Glass globes have been 
made of such elasticity that on being ac­
cidentally dropped they will not break. 
Three new glasses for specific purposes 
have been developed, and an improved 
process of making glass pots has been 
found which more than doubles their life 
and is valued at $10,000 per year by the 
manufacturer. An increased production 
of 20 per cent in bottle glass has resulted 
from investigations in its composition, 
and the gas used in firing glass tanks has 
been changed for the better. 

In the museum room at the Mellon, in 
which the discoveries of the members are 
on exhibition, are to be seen two test 
tubes filled with a bleached cotton seed 
oil that is as clear as water, and can 
therefore be used as base for any manner 
of oil. There is shown a composition 
flooring far more resilient than cement, 
warp-proof, crack-proof, and water-proof. 
Two years were spent by one chemist 
finding a new silicate cement for filling 
teeth that is superior to any other on 
the market. It has the appearance of 
porcelain and the durability of gold, while 
it is within the reach of every pocket­
book. 

Other problems on which the scentists 
are now engaged are equally interesting 
and important. One is searching for an 
acceptable butter substitute. He mixes 
various oils, fresh cream and pure butter, 
churns them in a miniature churn, and 
tests the mixture on his own palate. A 
manufacturer of collars and shirts has 
established a fellowship for the purpose 
of finding an ink that will not fade when 
used for stamping his trade-mark on his 
goods, and also a way to remove oil stains 
from shirts soiled during manufacture. He estimates that the chemist's success will save him $30,000 annually. A large 

( Concluded on page 224) 

Snap! Spurt! Splash! 
H e r e ' s  a Grin n e l l  in  Acti o n ! 

1. The Grinnell spinkler head. 
on the pipes near the ceiling are 

<m dutll. like .entine18 waiting 

for a jire-waiting peroops lor 
thirty yeaTd. 

B. Here comes the fire at mid­

night. 'I he column of heat ris.. and at 156D the lusible 
.trut in the n/lllr .. t Grinnell 
head .oflens and melt •• S. Snap - spurt - .plash . A drenching downvour right <m 

the heart of the fire. Alarm beU clanging in the dis­tance. 
FIRE can't start under 

a Grinnell Automatic 
Sprinkler S y s t e m 

without starting the 
sprinkler overhead. Just 
as sure as fire means as­
cending heat, the fusible 
strut in a Grinnell Sprink­
ler head will melt at 1550 
and release a drenching 
downpour of spray and 
ring the fire alarm. 

And just as sure as water kilis fire, a Grinnell 
System will extinguish or 
control a blaze before it 
gets half way started. 
U!<ually the fire is out 
before the watchman can 
get there in answer to the alarm. No wonder you 
can get insured for almost 
nothing if you have -a 
Grinnell System overhead ! 

+ Fire out before watchman aTri.... Water turned oJ!. No damage fIJOrlh reporting. Next morning-busi"" •• a • .... ual. 

It Pays for Itself - ��and Then Some" 
Here is the way it figures out in the case of a large city building cited by 

Allen Robinson, a well known real estate man in New York at a public ban­
quet recently : 

Without Grinnell Protection With Grinnell Protection Insurance on building t2OO,OOO at .32 • WI per year Insurance on building $200,000 at .1S 1 3OO per ,... 
5,850 per ,... 16.150 Insurance 00 contents Il00.000 at L37 12,330 per year Inauran08 00 contents Il00,000 at .110 Total insurance premium � GrioDelIs 112.970 Total iuauran08 premium !ill! GrinneIla 

,-Saving annually $6820, by Grinnell protection. Cost to in­
stall Grinnell System $14,500. Thus the system pays for itself . 
in 272 years and pays 40 per cent on 'the investment ever after ! 

OBVIOUS as the economy is 
when you get the figures, 
there are thousands of prop­

erty owners, large and small, who 
overlook the waste of not having 
Grinnell protection. 

Through companies that specialize 
in such matters you can arrange to 
let the Grinnell System be paid for 
in annual installments out of its own 
savings, if desired. It usually takes 
from three to seven years. 

Accordingly, if you don't have 
Sprinklers you are paying for them 
anyway and not getting the pro­
tection. 

There are several sprinkler systems 
on the market but the Grinnell is the 
oldest, the best, and the best-known, 
protecting, as it does, more property 
than all other systems put together. 

The Grinnell price is a shade higher 
but it gets its price right along. 

The Grinnell standard is higher 
than the fire underwriters require. 
We don't try to see how close we can 

skate to the line. We are not content 
with satisfying minimum regulations. 
We dare to undertake to approximate 
infallible fire protection. 

Every detail of construction and 
method is as perfect as a $6,000,000 
organization can make it. Our sys­
tems are strictly shop assembled­
field work is not good enough for 
Grinnell systems. We maintain the 
only research laboratories in the 
trade and our engineers have been 
always the major developers of the 
subtle art and technique of sprinkler 
engineering. Our thirty-four years 
of experience in this field is some­
thing which the buyer of sprinkler 
systems cannot afford to be without. 

W rite-today-to the General Fire 
Extinguisher Company, 291 West 
Exchange Street, Providence, R. I., 
and get a copy of the questionaire 
covering the facts which are needed 
in order to determine how soon a 
Grinnell System will pay for · itself 
in your particular case. Don't 
theorize. Get the figures! 
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Light Tops Lessen Upkeep 

Du Pont F abrikoid 
Rayntite will dupli­
cate the remarkable 
success of Du Pont 
Fabrikoid Motor 
Quality-The Stand­
ardized Automobile 
Upholstery-used on 
60% of 1 9 1 6's en­
tire output. 

WHY put an added tax 
upon your pocketbook 

and car ? The hea vier the 
top the greater  the  vibra­
tion. Side sway multiplies 
as the height of the weight 
above the axle increases . 
Therefore, every additional 
ounce of unnecessary top 
weight means greater straIn 
on springs and bearings, and 
you pay the bills. 

Multi-ply top construction does not 
signify top efficiency. Extra layers 
of cloth and combiners d iminish 
flexibility, increase the possibility 
of cracking in folding and through 
separation of the various textures 
tend toward early disintegration 
of materials. 

Theoretically the most efficient top 
should be waterproof, light and 
strong, hardy enough to give full 
service-yet flexible enough to fold 
without cracking. 

E DU PDNf n 

J:]AVNrITf 
SINGLE TEXTURE TOP MATERIAL 

puts this theory into actual practice. 
It is made of a single thickness of 
light, strong cloth coated with a 
flexible, waterproof compound that 
sheds water like a duck' s back. It 
can be easily washed, always looks 
well, and because it is chemically 
inert will not oxidize, disintegrate, 
nor stiffen in cold weather-ideal 
f o r t he modern one-man top . 
Guaranteed one year against leak­
ing, but built to last the life of 
your car. Any top maker can re­
place your old, dusty or leaky top 
with Rayntite. 

Write lor samples and booklets 

and latest list of cars eq uipped 

with this modern top material 

DU PONT FABRIKOID COMPANY 
WILMINGTON, DELAWARE 

Works at Newburgh, N. Y. 
Canadian Office and Factory, Toronto 

candy maker has endowed a fellowship to the total up to $4,000. The concern em-
learn what he can about possible improve- ploys regularly over 75 carpenters. 
ment of his products. 

Naturally the smoke nuisance in Pitts­
burgh readily attracted the attention of 
these investigators. For three years they 
tried various methods of lessening the 
dense smoke clouds that hang over the 
city before discovering that the carbon 
particles can be precipitated in the 1Iue 
by passing a high potential electric cur­
rent of low amperage through small wires 
suspended vertically over the mouth of 
the chimney. The beneficial results of 
this method are shown by a reduction of 
smoke in Pittsburgh by at least 35 per 
cent, with an annual saving of some 
$2,000,000. 

It will be seen from these examples 
that the ' Mellon Institute has passed the 
experimental stage. Seven out of every 
ten of the problems submitted have been 
brought to a successful termination, while 
in most of the others incidental discov­
eries have been made of sufficient value 
to warrant the expense involved. During 
the past five years 47 different concerns 
have paid more than $600,000 for salaries 
of investigators and construction of ex­
perimental plants at the institute. To 
duplicate independently what the insti­
tute has done for them some fellowship 
donors have said would require an an­
nual expenditure of $50,000 or more. 

As the industries profit by the work of 
the institute, so does the public profit im­
measurably more. Beside adding to the 
sum total of human knowledge, these 
workers are getting together information 
that indirectly will benefit everybody, 
however remotely connected with our in­
dustrial life. Even the discoveries are 
not indefinitely the property of the donor ; 
in time he, too, must assume the spirit 
of the investigator in pure science and 
give free to the world what a fellow in 
his employ has discovered. While the re­
searchers are acquiring individual knowl­
edge<; they are promoting. intellectual ' CUl­
ture that will contribute to greater in­
dustrial success, to the lasting benefit of 
every one of us. 

Artisans of the Motion Picture Films 
( Continued from page 21 1 )  

any desired level o f  the ocean bottom. 
In a certain production, " The World 

and the Woman," there was to be Ii gar­
den scene during a thunder storm. Oue 
of the features of the scene was a driving 
rain, while another was a 1Iash of light­
ning. Whereupon the studio workmen set 
about to produce the effect desired on the 
roof of the studio. 

An aeroplane propeller was mounted on 
a substantial base, and to it was 311pl lcd 
the power of an electric motor through 
belting. An artificial garden set was 
soon arranged and housed in a suitable 
shelter to make it dark-the photograph­
ing took place on a perfect day. Above 
the set was arranged a trough, perforated 
with many holes to allow water to drop 
below. When everything was ready; the 
electric motor was started, causing the 
aeroplane propeller to blow up a veritable 
hurricane through the set. Stage hands, 

Building Interiors to Fit the Story 
The interior settings of a film play re­

quire the closest attention on the part 
of the producers. For here again the 
constant demand for accuracy and realism 
is paramount. The smallest details must 
be watched. If the director calls for a 
tenement house scene, the stage carpenters 
must build him a dilapidated hali and 
stairs, and small, squalid rooms. The 
scene must appear much . the worse from 
wear-the steps must look worn, the walls 
must be marred with here and there a 
hole in the plaster, and there must be dirt 
aplenty. Again, if the director calls for 
the home of a rich man, it is necessary 
that he state what kind of a rich man 
the film author had in mind. Is he a 
wealthy man from a family of long stand­
ing, or a nouveau riche! If he belong to 
the former class, the furnishings are to 
be of a quiet, harmonious design, with 
the paintings and other ornamentation 
typifying good taste ; while if he belong 
to the latter, the furnishings must be of 
a garish design. In that way does the 
motion picture producer endeavor to 
amplify the type of man whose home is 
represented. 

Obviously, it would not do to leave the 
selection of furnishings and their proper 
arrangement to stage hands and carpen­
ters ; and accordingly the demand for ac­
curacy and realism has brought into ex­
istence a new type of executive in the 
film industry-the technical director, or 
art director as he is sometimes called. 
To him falls the task of reading through 
the synopsis or scenario of a story that 
is to be produced, and the supervision of 
the erection of sets. He is responsiblp 
for the arrangement of all sets, even to 
the smallest details, as well as for the 
costuming of the players, and other de­
tails. However, he is not responsible for 
the action part of a scene ; that remains, 
as ever, the work of the director. 

The technical director must be a veri­
table human encyclopredia-a man of re­
markably broad experience. He must be 
well read ; and what he does not know he 
must be able to " dig up " at short notice. 
Here is how his knowledge is applied : 
If a scene is laid in a certain country 
and the time is of a different century, he 
must know what garments the players are 
to wear, the accoutrements of the soldiers, 
the etiquette of the period and country, 
the furnishings for the interiors, the head 
dress of the women, and a ·  thousand-and­
one other details. 

Perhaps actual incidents are most con­
vincing in illustrating how the directors 
strive for accuracy, and how the absence 
of technical direction may be fatal to an 
otherwise perfect production. The story 
is told of how Irvin Cobb, the noted 
writer, was visiting a prominent Los 
Angeles stUdio. A director was rehears­
ing a scene of a war play in which a regi­
ment of German soldiers were marching 
through a Belgian village. To add a 
touch of comfort and naturalness, the 
director had the men leave their coats un-

with watering cans, then poured water buttoned. Mr. Cobb, only recently arrived 
into the trough, which fell down in the from the war zone, was horrified at this 
form of rain only to be driven at an angle gross misrepresentation of facts. He did 
across the setting. At the propitious mo- not hesitate to tell the director that at no 
ment another stage hand set off a 1Iash- time do the Germans have their coats un­
light, giving the desired 1Iash of lightning buttoned while actually on duty. The 
effect. director was grateful for the tip, for he 

All of which bespeaks well of the skill realized the humiliation that might have 
of the artisans of the films. Most of their been his if the otherwise perfect scene 
work is done in wood, although occasion- were held up to ridicule by the better-in­
ally they resort to metal, as witness the formed of the millions who would ulti­
submarine already mentioned. Papier mately view the picture. At the same 
mache, plaster of paris, compressed fiber, time the author also commented on the 
and clay are also used in profusion, espe- wearing of the Iron Cross decoration, 
cially in the making of statues, ornate which the director had insisted the men 
panels, and other work of a similar na- should wear conspicuously, whereas it is 
ture, forming part of elaborate sets. usually tucked away with only its ribbon 

The equipment of most motion picture showing. Can there be any doubt of the 
studios is usually such as would do jus- necessity of the technical director ? 
tice to a thriving woodworking shop and To return to interior settings : These 
machine shop combined. A typical com- represent one of the big items of expense 
edy-producing studio in southern Cali- in the production of a film. One reason 
fornia, for instance, has over $2,000 worth is that the average set can only be used 
of woodworking equipment for its car- in one production, after which it must be 

, .penter .. shop, . while - the lumber constantly destroyed. In the _ earlier _ days " the--audi­�===================================m at hand and other items are said to bring ence might not have commented on seeing 
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the same furniture used several times ; their curbings, mea::;ured some 1,200 feet. 
but to-day they will soon detect any at- and :!() mpn w('re l'lllilloyed for three 
tempt to use the same lalllp, settee, or months la)·ing thelll out and arranging 
other furnishings repeatedly. Repeti- the parkings between them. Trees, shrub­
tion has got to be avoided by the pro- bery, and lamps were among the orna­
ducers. And as in the case of the gar- ments placed within the boundaries of 
ments worn by the players, the furniture the set. Covering an area of over six and 
must be in keeping with the last word in one half acres, the set still stands atop 
interior furnishings. Every studio main- one of the hills in southern California, 
tains a large room or several rooms in enduring the elements successfully as 
which an almost endless variety of fur- though it were intended as a perlllanent 
nishings is stored. structure. At this very moment the films 

The walls of an interior set are gen- for which it has served its purpose, the 
erally built of compressed paper or board, j)hotoplay " Civilization," is being shown 
backed up by framework and props, to to audiences throughout the country. 
facilitate the work of erection and de- It is principally in portraying foreign 
struction. Tremendous quantities of the scenes that the film artisans are called 
necessary materials are employed an­
nually, as witness some 50,000 feet or 
more of compressed paper board used by 
a leading comedy producer, together with 
over 500,000 feet of lumber. The same 
concern spends over $1,800 for some 15,-
000 rolls of wall paper each year, with 
which to decorate the walls of the sets. 

The cost of even the most modest set 
runs up into the hundreds of dollars, for 
it must be remembered that practically 
each set must be built and decorated to 
order, and filled with the necessary furni­
ture which may not be used again tor a 
long time to come_ Elaborate scenes run 
up into the thousands of dollars ; for in­
stance, a good restaurant or cabaret scene 
may cost from $2,000 to $5,000, depend­
ing on its elaborateness and size. It is 
said that the caf� set in the comedy 
" His Pride and Shame," with the come­
dian Ford Sterling, cost $4,000. In the 
recent production of " Macbeth," starring 
Sir Herbert Beerbohm Tree, the witches' 
scene alone cost upward of $10,000, owing 
to the intricate electric lighting equip­
ment for producing the weird fire elIects. 

In the Land of Two-Dimensioned 
Structures 

The film artisan finds his biggest field 
of endeavor in the outdoor sets, for under 
the open skies the undertakings are not 
hindered by space limitations and can 
therefore assume the most gigantic pro­
portions. Here again, the striving for 
realism is the first consideration ; here 
the technical director must exercise his 
knowledge of architectural design cover­
ing every period of history and every 
part of the world. 

Perhaps the greatest set that has 
ever been constructed appears as the 
heading illustration of this article. On 
the front of this huge setting-the side 
that faced the camera-are gigantic walls 
painted to simUlate stone, 100 feet high 
and adorned with reliefs of strange 
winged creatures and elephants, sugges­
tive of the architecture of ancient Baby­
lon_ The towers of the set stand 135 feet 
high, and the various structures cover a 
ten-acre tract of land in Hollywood, Cali­
fornia, just outside Los Angeles. For 
more than six months the carpenters, ma­
sons, concrete workers, and painters were 
busied with the set, and the cost of the 
work is reported to have been in excess 
of $50,000. The setting has been used for 
a production entitled " Intolerance," pro­
duced under the direction of D. W. Grif­
fith. In the number of people employed 
the film is said to outrival the American 
classic production " The Birth of a Na­
tion," which was produced by the same 
master director. 

But slightly less pretentious was the 
set erected at an approximate cost of 
$35,000 by Director Thomas H. Ince, who 
is a leading advocate of elaborate, real­
istic settings. This set represents. the 
palace, house of parliament, prison, royal 
court, and adjacent buildings in a myth­
ical country. The first spadeful of earth 
in preparation for the erection of the set 
was turned in May, 1915. The completed 
set was ready for use in November of the 
same year. Into its construction went 
30 carloads, or approximately 600,000 
feet, of lumber. Glass valued at a total 
of $4,000 was necessary for the several 
hundred windows, while tons upon tons 
of cement and plaster were used as the 
other principal materials. For the steps 
of the largest building alone ten tons of 
cement were used. The sidewalks, with 

upon to build elaborate sets. Years ago, 
before the industry had reached its pres­
ent high state of <1ey('lopment, companies 
traveled abroad in order to produce the 
plays at the actual locations called for in 
the scenarios. To-day, in marked COll­
trast, the producers find it easier to bring 
the foreign or distant spots to the studio, 
literally speaking. Accuracy enables 
them to conyince the audience that the 
scenes are laid in the country called for 
by the story. All parts of the world have 
been brought to the foothills of Califor­
nia, the shores of Florida, and the edge 
of the Palisades of New Jersey, where 
the producers have better laboratory fa­
cilities, understand the light better, can 
secure experienced players-and save 
time. 

Typical instances of foreign sets are 
the barracks of Delhi, India, and a street 
in a village of a mythical country, re­
cently erected and used by a Western pro­
ducer. The former consisted of seven 
individual structures and entailed an ex­
penditure of $3,000 ; the latter represent­
ed a street scene, lined with houses of 
solid construction, being made of plaster­
covered timbers, while the stone walls 
and trees were handled _ .with great care 
to obtain correctness of detail. The en­
tire set required about six weeks to 
build and involved an outlay of perhaps 
$5,000-

There is practically no end to the elab­
orate outdoor sets erect('d hy moving pic­
ture producers. In the production of 
" Ramona " it is claimed that over 1,800 
sets were especially built for the play. 
The picturesque Spanish monastery for 
one of the sets is said to have cost $10,-000. 

A commendable piece of work is the 
set representing the telllJlle of an 
Aztec monarch in the sixteenth century, 
which was used in the production " The 
Captive God." Its framework was built 
of timbers, but the body was of plaster 
plaques. About 7,000 of these plaques 
were required, and the total cost of the 
set is said to have been $3,000. 

A set representing a border town 
on the line separating Mexico from the 
United States, for use in a typical West-
ern drama, was recently constructed at a 
cost of $1,500. It consisted of about 15 
buildings, each entirely of frame con­
struction. While the cost of the village 
was not great, it is regarded by film men 
as one of the most remarkably realistic 
sets ever built for the screen. 

All of which means that the production 
of motion llictures is a ·  costly enterprise 
if realism is to he had. Also, there is to 
be found no more skilled and ingenious 
artisan than the artisan of the screen, 
whose work plays so conspicuous a part 
in the remarkable productions of to-day. 

Shadowless Mirror 

WHEN a mirror is used with artificial 
light, it usually happens that OIle 

side of the face is left in shadow, or in 
any case it is not easy to have the entire 
face well lighted. The present mirror is 
designed to provide uniform lighting all 
over the face of the person. A funnel­
shaped holder of good size is mounted so 
as to swing on pivots as well as to raise 
and lower, so as to have a good adjust­
ment. It has an inner reflecting surface, 
either polished or a dead metal or white 
surface. An electric lamp projects into 
the back part, and the mirror is suspend­
ed within the holder by meaus of wires. 

Prince Alb.rt i. to 6. "oJ e.,.ry­",here tobacco i. aold. In toppy r.J 
ba, •• 5c ; tidy reJ tina, JOc; hand­
.om .. poun d a n J  h a lf- po u n d  t in 
humidor. Gnd in tltot c/.".r pounJ cryatal.,la •• humidor with .pon •• • 
moi.tener top tAat It .. p. til. tobacco in auch fin. conditio�olU1<1J1. 1 

P. A . . quality -

wins men who 
smoke for real 
satisfaction! 

Slip a few Prince Albert 
pipe or makin's cigarette 
smokes into your system, 
then, you'll uncork news 
that'll change your notions 
as to how good tobacco 
can be when your money 

pays for quality I 
Prince Albert has never 

oHered coupons or prezni­
urn s as an induce ment to 
smoke it I We have always 
preferred to give quality I 

Hence, national or. state restrictions on coupons or pre­
miums can have no effect on Prince Albert's sale I 

And, me-o-my, how multitudes of men all over the 
world have appreciated that quality and have swung to 
P. A. and stuck to P. A. because it is quality-right. 
That guarantees that delightful flavor, and coolness and 
fragrance in every puff of 

PRINEE ALBERT 
the national joy smoke 

Add to this bunch of smoke-satisfaction that Prince 
Albert can Jt bite or parch ! Bite and parch are cut 
out by the exclusive patented process by which Prince 
Albert is made I 

Get the facts fast and straight as we bat-'em-out, 
then lay in a stock of P. A_ and get going ! You can't 
any more keep a smoking man off the Prince Albert 

. firing line than you can make a kiddie believe candy 
isn't good ! 

Sure as you're a foot high, you'll cheer for P. A. quick 
as you swing-in a few loads ! Then, you too, will be 
singing that happy ditty:-"The only match fOf Prince 
Albert is the one you fire-up with I " 
R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 

CoPyrillht 181. by R. J. Reynolds Tobacco Company 
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UNot the name of a thing. but the mark of a setVice" 

Instead of one manu­
facturer's spasmodic 
development of his 
product, MAZDA Ser­
vice substitutes a sys-

. all ' I '  I tematic, -me USlve, 
study of incandescent 
electric lamps for 
several manufacturers' 

. The Meaning of MAZDA 
KAZDA u the bad_Ii; of a world-wiele 
..-rice to -" lamp manWacturen. Ito parpooe u to collect and oe1ect acieutific and practical bdOrmation conCBI'IIiDg progreoe and deYelopoumta in the ut of inCaDd_t lamp manUfacturing and to m.tribute thio 
iDIoImation to the compam .. eatided to _ eeive thio Service. MAZDA Service u eeu­tered in the R"""""}' Laboratori .. of the Genera1 Elec:mc Company at �dy. 
The mark MAZDA ean appNr cmly OIl lampa which_theatandardo ofMAZJ)ASenice. 
It isthuaan .............. of quality. Tbia tnde-
mark is the poope<ty of tLe Genera1 Electric 
Company_ 

� RESEARCH LABORATORIES OF � GENERAL ELECI"RIC COMPANY 

The original cell type 
radiator was designed in 
1 9 1 3� I f  there was a 
more efficient type we 
would make it. 

HA R R I SON 
Original Hexagon 

Cellular Radiator 
The horizontal arrange­
ment of cells and the coh­
struction that goes with 
it mean more efficiency 
for weight and greater 
strength. 

Watch its performance this year on the 
CHANDLER- HUDSON - HUPMOBILE 

MITCHELL-LEWIS 

Also GRAMM and FEDERAL TRUCKS 

Boo� on RmlllIitw HI.tJwg tI1III EjJici01l</l for Aut""""tl. 
&.,1_, •• &1 .. Monel'" oru/ 0 .. 1.,. on Requul. 
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American Aviators with the French 
Army 

( Ooncluded from page 203) 

landing though the machine was com­
pletely wrecked. Balsley explains that his 
machine gun jammed during the second 
rush of the Germans. He is now in the 
American Ambulance Hospital in Paris. 
His wound is not believed to be danger­
ous, but the doctors say he will never fly again. 

Just after these two men had fallen, 
when things - looked bad for the Amer­
ican squadron, reinforcements of French 
machines came up. The Germans were 
soon driven back across the lines and the 
engagement was over_ One German ma­
chine was destroyed and its two occu­
pants killed and others injured. The 
French sufl'ered no casualties except the 
wounding of Balsley and the loss of his 
machine. 

The American aviators are not reckless 
or foolhardy, but brilliant flyers who use 
their heads. They continue to be very 
active despite unfavorable circumstances 
such as repeated bombardments of their 
camps and hangars by German aviators. 
The Germans try constantly to draw out 
the Americans. At Beltort they sought 
to get them at a disadvantage, and again 
just recently in a raid on Bar-Ie-Duc. 

In this latter engagement the Amer­
icans ascended as the invading squadron's 
approach was telephoned from the firing 
line. They met and opened fire directly 
over the French hangars at Bar-Ie-Duc. 
The Germans again outnumbered them 
two to one. Both the French captain 
and Prince were forced to come down, 
one with a punctured gasoline tank and 
the other with his ammunition box blown 01'1' by explosive bullets. Soon after Cow­
din's machine gun choked and he too 
descended, leaving Hall and Chapman to 
flght 01'1' the Germans alone until rein­
forced by a French squadron from TouI. 
They were then able to force the Germans 
back into German territory and inflict 
heavy losses though no injuries were 
sufl'ered on the French side. Several 
buildings were struck in Bar-Ie-Duc, anti 
an American ambulance section was kept 
busy picking up the wounded, most of 
whom were civilians. 

The Americans are equipped with small 
Nieuport biplanes, called " the Hunter " 
or · ,i Aeroplane de chasse," which is the 
fastest machine in the French army and 
is so small that it is very difficult to 
handle both in getting away and landing. 
It is most flexible, however, when in 
flight, with turning, twisting, dodging and 
climbing ability far superior to that of 
the German Fokker used for the same 
purpose. 

The Nleuport is a one-man biplane. 
The pilot is seated just back of the motor 
Ilnd the planes, with his stationery ma­
chine gun on the top plane just in front 
of him. He operated the gun by means 
of a release at his side. The gun being 
stationary, aiming is accomplished by 
maneuvering the machine into position. 
The preferred attack is from behind and 
below the adversary. 

Operating these machines is the most 
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has recovered and is again with the 
Corps. 

Sergeant Kiffin Rockwell destroyed Il 
German plane on May 18th, and attacked 
several on May 26th, when he was badly 
wounded in the face. He brought down 
two German machines during a battle at 
Verdun. 

Sergeant Bert Hall, after a long, hard 
fight on May 22nd, brought down a Ger­
man from a height of thirteen thousand 
feet. He followed it down three thousand 
feet and saw it crash to the ground just 
within the German lines. 

Perfecting a Fire-Proofing Solution 
( Ooncluded . from page 212) 

ammonia, and when made with pure 
chemicals is colorless. Otherwise it has 
a yellowish tinge. The exact chemical 
composition will not be revealed until the 
patent has been granted and the prepara­
tion has been put on the market . 

Materials, of course, are not entirely 
unafl'ected by fire. They are charred 
someWhat, but the text¥re remains. The 
value of the . preparation lies in the fact 
that treated materials cannot be made to 
burst into a flame ; hence they cannot 
carry combustion. Even when soaked in 
alcohol, ether, or gasoline, the combus­
tion ends when these highly infiammable 
liquids have burned out of the wood or 
paper. 

The substance is also a preservative . 
The insoluble mineral residue renders 
materials more durable, and in many 
cases doubles their wearing power. There 
are approximately 900,000,000 railroad 
ties in use in the United States. They 
have to be renewed once in every nine 
years-about 100,000,000 being replaced 
every year. If treated with this liquid, 
say ' the inventors, it is reasonable to sup­
pose they may be made to last twice as 
long. 

The commercial possibilities of this dis­
covery are far reaching and unmeasured. 
All kinds of building materials can be 
protected ; pine shingles will be as safe 
as slate_ It is estimated that 90 per 
cent of the fires in ordinary dwelling 
houses start in the roof, and men inter­
ested in the manufacture of shingles have 
written many letters to the inventors. 
The manager of one of the largest circus 
companies in the country ofl'ered the in­
�entor $10,000 for the treating of his 
tents alone_ Manufacturers, lumber men, 
circus and theatrical managers and pro­
moters have deluged the three Iowa men 
with ofl'ers. An important use will be 
the protection of fibre shipping boxes, to 
judge from the ofl'ers received from the 
manufacturers of this commodity. Cur-
tains, carpets, rugs and wall-paper can no 
longer spread a blaze started with the 
lighted cigarette in the waste-paper 
basket or the overturned lamp. Public 
buildings-theaters, hotels, hospitals, 
schools arid factories-may be practically 
rendered immune from the ravages of fire. 

And all this at a nominal cost. It is 
safe to assert that the price of the prepar­
ation will be negligible, compared to the 
saving of life and property that will 
result. 

difficult phase of aviation. All the re- Industrial Preparedness for Peace 
Ii:TIOllsibility falls on one man, who, to be ( Oontinued from page 214) 
successful, must possess the greatest skill shape and appearance of an overgrown 
and courage. blacksnake whip, and from the bulbous 

The color of the machine is a mottled end long streamer-like leaves fioat idly 
h'l'Pen and brown irregularly striped with in the water. The roots cling to rocks 
black. From above these colors blend on the sea bottom, anchoring the plant 
into the landscape and are practically un- against wind and wave. A fully matured 
discernible. kelp plant is about 300 feet in length, and 

The Americans say their duties are requires about 70 days to attain this state. 
comparatively simple. They are to keep Not only ' is the growth very rapid, as this 
the German airmen from crossing the would indicate, but the plant is hardy to 
French line. Whenever and wherever the point of indestructibility. An investi­
they meet a Fokker or an Aviatik they gator at the Puget Sound Marine Station, 
are to bring him down or force him to after noting that mutilation of the blades 
turn back. If they can do this without interfered in no wise with their growth, 
sacrificing their own lives or machines so went on to ascertain just what could be 
much the better. But it must be done. done to the plant without fatal results. 

Among those who have been most sue- She found that small pieces of the blade 
cessful is Lieutenant Thaw. He has continUed to grow when tacked to a sub­
fought sixteen · battles and - brought· down . merged raft, ,and ·that -, pieces _little more 
five adversaries. His machine received than one millimeter square, when sub­
several bullets while over the German merged in canvas bags, more than doubled 
lines at Verdun, one of which hit him in their lengths in ten days. She also made 
the elbow, breaking a small bone. He it clear that the plant grows twice as 
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Rameses. 
A very peculiar 
cigarette . You 
may not like it. 
But··be very sure . 

that you will  
form a strong and 
definite opinion one 
way or the other. 
The reason for the 
constant changing in brand s a m o n g 
cigarette smokers is 
a certain soft neu­
t r a l i t y  o f  fl a v o r  
c h arac t e ri s ti c o f  
most varieties. The 
only variation in placid 
mediocrity is on the box. 
I f  al m o st any decent 
brand satisfies you, you 
probably will not care 
f o r R a m e s e s ,  " T h e  
Aristocra t of Ci�arettes." 

But if you are seeking a 
very definite and dis­
tinctive cigarette, unlike 
others-unforgettable ­
the o ne cigarette for 
your personal and indi­
vidual taste - then you 
are coming to Rameses. 

Soon. 

Remember,Nobody ever 
changes from Rameses. 

REASON 2-. SHOOTI NG QUALITI ES 1 wARRANTED 
. Shot tra.vel throllgh II- gun barrel 

t)llcr 800 feet per secljod.  
Shot flatten when d ri ..... en nt this 

high SI\ced i n to  nn imprtwcr choke. 
Flat shot fty \vild and make a poor 

pattern. 
Our taper clloke gives a close. hard 

hitting pottern , 
Ask your father. grandfather or 

any m a n  who u!les one. 

Shootinlt qUl1lities gua.rl1nteed. 
Catalog FREE-douhle guns, $17. 75 

UP;&lwgle trap SUDS. $85 up. 

LEARN TO BE A WATCHMAKER Bradt." Pob-techaic .... titute-HonIocbI 0.-
-'0f'ffUf'1 h... Peoria. I1Uno18 

IOtII B�e.l ...,..., _d B_' "aull Be .... 1 
n..u.. .. ••• rlea 

(ftU .i,., hildi_g UNd ,zel .. 
".," for ,4i, 1fOf" )  w. t.eaeh Watch W01'il� Jewelry, 

Boer-Yinr, Clock Work, Optics. 
Tuition reuonable. Board and 
roonw near IIChool at mOd.Die r:lt9. 
Send for CataJo., of Information. 

THE BRIDGEPORT CHA III  CO. 
Specialists in Small Wire Shapes & FlalSlamplngs 

Bridgeport, Conn. 

MASON'S NEW PAT. WHIP HOIST 
��uFr��er=. 8!:..terb�"Jli��ev:t�:s a� 
Manufactured .." VOLNEY W. MASON &: CO •• IDe. 

ProYid.Dce. R. I .• U. S. A. 
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last in the daytime as it does at night. 
In spite of this rapid and persistent 

·growth, the Federal government has 
deemed it wise to take control of the kelp 
beds to insure that the plant is merely 
cut, - and not removed bodily from the 
water. The weed is harvested frequently, 
and usually to a depth of from one to 
three fathoms (6 to 18 feet ) .  This op­
eration is accomplished from scows by 
big steam-driven harvesters which work 
much like a reaper in a field or a steam 
shovel in a ditch. One such harvester is 
now in operation possessing a capacity of 
a hundred tons per hour. Gathered in 
this way, the kelp costs from 20 to 40 
cents per ton, delivered at the dock. 

The expense of converting the raw wet 
kelp into potash varies with the characteI 
of the plant and its equipment. At the 
present moment this item is a matter of 
complete indifference to those engaged in 
the industry ; with potash selling at $600 
a ton as against a normal time-of-peace 
quotation of $35, the manufacturer need 
not be at all concerned about his cost 
of production, or the complete utilization 
of his raw material. A Freshman in a 
decently equipped college laboratory 
could produce potash at a profit under 
such conditions. 

But these conditions, while they may 
endure for an indefinite period, will not 
be permanent. In spite of all appear­
ances, the war will end. In spite of all 
talk about blacklists and trade rings, Ger­
many's natural resources will once more 
be at the world's disposal. 

And what then ? We have the raw ma­
terial. The problem confronting our man­
ufacturers, the problem which, under 
penalty of dismantling their plants and 
going out of business, they must solve 
before the end of the war, is that of get­
ting manufacturing costs down to a point 
at which the American product can com­
pete with the foreign. In the potash busi­
ness as in few others, the American 
manufacturer has a golden opportunity to 
use the present halcyon days in anticipa­
tion of the keen competition and era of 
profit-shaving and· cost-shaving to come. 

There will probably be found a solution 
of the problem-there may have been 
found a solution already, in fact. Per­
haps the plant that will best meet the 
demands of low-cost production will be a 
portable, floating one--one which can 
seek the richest kelp beds, harvest and 
work up the crop on the spot, eliminate 
waste by converting the stalks into some 
form of marketable fiber, and carry the 
finished products to the nearest market. 
If we can have floating salmon canneries, 
why not floating potash factories ? In­
deed, a plant of this character is reported 
to be in operation from Seattle now, but 
the alleged owners refuse to comment 
upon the rumor, and no photographic evi­
dence is forthcoming. 

It is of more than passing interest to 
note that kelp is the fundamental source 
of the potash we have been importing. 
The German potash flelds were once seas. 
Drained by volcanic activity, they were 
converted into vast stretches of dry land 
covered deep with stranded sea weed, 
which presumably was in the same ratio 
of size to the present-day kelp as all 
vegetation of the early periods to that of 
t<Hlay. The earth's heat reduced this to 
ash, and left Germany this rich natural 
resource. 

American Trade Marks and Patents 
in Peru 

ACCORDING to a report made by the 
Ministerio de Fomento to the Peru­

vian Congress in August, 1915, the num­
ber of trade-marks registered for the 
year 1914-15 was 286, as against 406 for 
the year 1913-14. 

NotwItbstanding this decrease, the 
number of marks emanating from the 
United States increased not less than 50 
per cent. 

The number of patents granted during 
the year was 95, a record number, as 
against 51 for the preceding year. More 
than 40 ' per cent of these were for im­
provements invented in the United States. 
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G O ODRI C H  
DE LUXE ��i� 

(Made in S.in .• 6·in. and 7·in. widths) 

WAVE L I N E  CONTACT BETWEEN HARD AND SOFT RU B B E R  

DE 'LUXE 
The tire of extra volume, du­

rable, resilient tread rubber. Ex­
periences of truck operators in all 
parts of the country prove it the 
biggest mileage giver in all forms 
of exacting truck service. 

Write for catalog 

The B. F. Goodrich Company 
AKRON, OHIO 

Makers of the Celebrated Goodrich Automobile Tires­. .  Best in t he Long Run ..  
Service Stations and Branche. in All Important Trucking Centers 
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Erected in Three Days-A Per­
manent All-Steel Building 

These subs tant ia l  fi reproof  bu i l d ; !] !?, a r c  �reat 
savers of t ime and mon e\'. Quickh' erec l ed and 
easy to take down and OlOye fron{ one loc:l t ion 
to �nother. The o/ J/v 1001 r" !j ll irrd i-, (/ IWl/l m<'f. 
H eld absolutely ri!!id 'br means of a s imple lock­ing de\·· ice. 1 lore econom ical than  wood-never 
w�ar out and can be used O\' e r  and over again. 

n IYthn Steel �"Buila:in8s 
:-'Iade from intcrchan�eable pressed stee l panel -strong and permanent .  Provided with stee l s a sh  s tee l doors and  stee l-tile roof. Fireproof­

al;p;oved 
. 

by 6ty bt� i l� ing . dep� rtmen�s. \\· eather-tlght, samtary, ngld. I'.speclally S U I t­able for garages , store-houses ,  fact�ries, offices, scbools,  hosp itals ,  cot ta�es,  electIon booths, boat houses,  e tc. Widely used by manufac­
o reI'S, ra il roads ,  con t r a c tors , etc.  Send fOI" This Free Book Wri te for this free hook ; learn all about Kahn 
S t eel Bui ld ings  a Ile! the i r  many u ses . Shows the various styles and  sizes and rhe  simple  m�lh ()d of erec-t ion.  Address Dl'pt .  P-2. 

Trussed 
Concrete Stee l Co. 

Dept.  P-2 

ENUS PENCILS 17 different degrees for every known purpose. Also two copying. 

N OV E l T I E S  & PAT E N T E D  A R T I CLES IEORUIOAL 
8UPPLIES UD KATERIAL 

of aU tl.d, 
EXPERIKENT AL UD 

LI G H T  K .. O R IlI II  W ORI{ 
to order 

'li A � u f A C T U R E D  BT C O � T R A C  F U � C H I � G  D I E S  

l i G H T  i " T O M O B l l E  S T A M P I N G S  E K O � I G S l OW  STA � P ! N G  & TOO L  W O R KS. C L E V E lA N D  0 In KILl[ 8TBEIIT. BOSTOI! 

ouTakeNoRisk Thla Razor "  GUARANTEED FOR LIFE This Shumate "Barber" razor is 80 good that we dare guarantee it to you 
for life. Here', the reason--the blade is made from Tungsten Alloy Steel, which takes a keener 
edge' than any ordinary steel c�d it holds it. You can use it for years without honins- The 
secret of this wonderful ateel is OUTS alone, and we guard it jealously. 

Here's our unquall/ietl guarani«: Buy a Shumate "Barber" razor and use it�ot once, but as Ions 
as you like. If you say after an exacting trial that you don't like it, we'll exchange it W,itMul lJ IIiOrti. 

. $200 In remittins. mention Y'!"" �er'o nllJDe.. and a cbamoio Sent poatpoic!. _ lined. ruot-proof cue WIll be mcluded WIth your nzor. State whether ,.,.. want Jisht. medium or heavy blade. . Heavy blade for Yer7 otrons beardo. 
Shumate Razor Co., 619 I.ocut St., St. Lom. U.S.A. E.taJ.li.hed 188t 

C_cil7 6.000 .... 0 .. � 

SAVAGE ·  ARMS COMPANV 
Manufacturers of 

LEWIS AUTOMATIC MACHINE GUNS 

MILITARY, HICH-POWER 

ana 
SMALL CALIBER SPORTING RIFLES 

AUTOMATIC PISTOLS 

ana 
AMMUNITION 

Factories : UTICA. NEW YORK, U. S. A. Executive Offices: 50 CHURCH STREET. NEW YORK CITY 

The Heavens in September, 1916 ( Ooncluded from page 208) 

Lower down is the isolated first-magni­
tude star Fomalhaut, and still lower, and 
only well visible from the southern part 
of the United States, is Grus, the Crane. 
The great square of Pegasus is high in 
the southeast, and below are Pisces and 
the huge expanse of Cetus. Andromeda 
and Aries-the latter containing ut 
present the planet Jupiter, which is much 
brighter than any star in sight. Still 
lower on the eastern horizon, Taurus is 
rIsmg. Perseus and Auriga are conspicu­
ous in the northeast. Cassiopeia and 
Cepheus are above the Pole. Draco on 
the left and below them, and the Great 
Bear lower still, almost on the horizon. 

The Planets 
Mercury is an evening star all through 

September, but is poorly placed for ob­
servation in northern latitudes, being 
south of the sun, so that, even when at 
his greatest elongation, on the 9th, he 
sets but a few minutes after 7 P.M., and 
is hard to see. Venus is a morning star, 
and at her greatest elongation 46 deg. 
from the sun, on the 12th. She rises at 
1 :55 A.M. on the 1st, and 2 :15 on the 
30th, and is the great ornament of the 
morning sky. 

Mars is an evening star in Virgo, and 
at the beginning of the month, is a little 
to the east of the bright star Spica. Dur­
ing the month he moves about 18 deg. 
farther to the eastward and is still visible 
at its close, setting about 7 :15 P.M. 
Jupiter is in Aries rising at about 8 P.M. 
during the middle of the month, and is 
the brightest object in the evening skies. 
Saturn is a morning star in Gemini, ris­
ing at about 1 A.M. in the middle of the 
month. On the 5th he is in conjunction 
with Venus, the planets being 3 deg. 
apart. Uranus is in Capricornus, and, as 
described last month, is well observable 
in the evening. On the 1st he is about 
42' north and 2' east of the 4th magnitude 
star Iota Capricorni, and on the 30th 27' 
north and 13' west of the same star. Nep­
tune is in Cancer, and rises about 1 :30 
A.M. 

The Moon is in the first quarter at 
11 P.M. on the 4th, full at 4 P.M. on the 
10th, in her last quarter at 1 A.M. on the 
19th, and new at 3 A.M. on the 27th. She 
is nearest the earth on the 9th, and 
farthest away on the 21st. As she sweeps 
around the ecliptic, she passes by Mars 
on the 1st, Uranus on the 9th, Jupiter on 
the 15th, Saturn on the 21st, Neptune on 
the 22nd, Venus on the 23rd, Mercury 011 
the 28th, and Mars once more on the 30th. 

At 4 :14 A.M. on September 23rd, the 
sun crosses the celestial equator, going 
south, and enters the " sign " of Libra, 
and, as the old almanacs put it, " Autumn 
commences." 
Minnewaska, New York, July 18th, 1916. 

New Quarters for the Patent Office 

THE new building for the use of the 
Department of the Interior, now be­

ing erected in the square formed by F, 
G, Eighteenth and Nineteenth streets, 
Washington, D. C., in all probability will 
soon be ready for occupancy. The re­
moval of the offices of the Secretary of 
the Interior from the Patent Office build­
ing, and of the General Land Office from 
the building now occupied by it, to the 
new building will enable the Patent Of­
fice to expand and thus have relief from 
the congested conditions which in some 
parts of the office have become almost un­
endurable. 

" The crowded condition existing in the 
Patent Office," said Commissioner Ewing, 
" which has frequently been called to the 
attention of Congress, is steadily grow­
ing worse. The patent copies kept for 
sale, to the number of about 47,000,000, 
are scattered all over the office. This 
fact increases enormously the difficulty of 
, pulling ' them. Moreover, as they are 
stacked upon wooden shelves and are ex­
posed, the danger of fire is very serious. 

In 1836 the Patent Office was burned, 
with most of its records, after which the 
present system was inaugurated, which 
was found necessary to carry on the im­
mense volume of business. 
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BDOIIBBKG II:O�B DEVICES 00., 
Dept. 8, M E. 20th St., Olllcago 

I EncloOed 'find $18 for .. bleh l!end me on your .. oney I aaok Gu .... nt •• Now SUombelll Carburetor for 
I my Ford. I 
I 

Name._._ .. _ ............. ______ .................. 
I st. Add.or R.F .D ................. _._._ ... __ ................ _. 

L�!f�·����i=�.:·:::�: J 
IT COSTS YOU NOTHING 

TO TRY 
MY CIGARS 

I don't want you to trust 
my taste . I want you to 

be sure that the J .  R. W. is your cigar before you pay for a box. I wan t 
YOtL to p r o v e  them . Smoke five at my ex-

pense . All you have to do is to send me 
your name and address 

011 your busi ness card 

THE 
J. R. W. 

or letter-head and 1 0C 
to partially c o  v e r 

packing, p o s t a g e  
and rCVE"Il U C  and I 

IS 
A 

R A R E  
C I G A R  
The leaf r use in my 
J .  R.  W. clg"r Is full  
Havana., long filler.  
imported for me direct 
from the Vue! la cHstrict 
in Cuba . In my 40 yeurs 
88 n smoker I have never 
fouud a cigar t hat has 
the mild and mellow yet 
snt lsfylng t as t e ot my 
J. R. W .  clgnr. 
I e l iminate all salesmen'S 
sala ries, st ore upkeep and 
dealers' profits. You buy the 
J. R. W. cigar dire ct from me. 
Thnt Is why I am able to sell my 
clgn r al the price I do. 

will forward you 
these J. R. W .  cigars for you t o  

try. If )'ou like 
them send me $2 .60 for the 

full fifty, or $5·00 for a 
hundred . If  you don't, 

they have 
cost you 
nothing. 

And J. R. W. cigars nre always 
fresh. They come straight tram 
t he fnc t o r y  10 you. Weeks Of 
sta nding on shelvE.s or In cases unt il  
their frcsb t a s t e and dellglu tul 
aroma are 105$, is eliminated. \\'rite 
to-day lor tbe dellgbtful Cigar and be convinced. 

J. ROGERS WARNER 
1 74 Lockwood Bldg. 

Buffalo, N.  Y. 

Why Hold Down Production 
r Noisy, inefficient toothed gears hold down pro­
duction of an entire plant. Fibre friction trans­
missions provide the remedy. They are con­
stantly efficient. 

You secure extreme simplicity, higher speeds, 
easier accelerations, lower first costs, less up-keep, 
and absolute quiet with Rockwood fihre friction 
transmissions. 

. 
It is a case of dollars and cents-you increase 

production in your plant or secure greater desir­
ability in your product. 

4·Friction Trannni .. ion'· Sent Free YoUI' n� �a"::ion and 6rm CODnectioo on a polt .. card oecurell this 91-Patl. iIIuotrated book. Contains 
accurate data and formu1 ae valuable in design and tranamillion probl.-. Send today. THE ROCKWOOD MFG. CO. 
1904 EncU.h Ave •• Indianapolis, Ind., U. S. A. 
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"Hurwood" Screw Drivers 
Unsurpassed for Strength and Durability 

Blade. Shank and Head--one piece of special steel. 
finely tempered. The Blade cannot turn in the 
Handle. 

The A880r_ent illustrated abqve is well worth 
your attention .. 

For instance--No. 21 shown at the extreme right of 
the picture-blade only 1 72  inches Ion!!. just fit. the 
veat pocket, a strong little Driver and very handy. AI.., No. 6O-shown at the left-only 1 % inch 
blade but with a big. sure grip handle. For heavy 
work into cloee corners it  cannot be beaten. Used 
by Plumber •• Machinists. Millwrights. etc. Nos. 5 1 .  52 and 53-C a l l e d  MACHINISTS' 
DRIVERS-big. broad tip. for large screws and 
extra large shanks for heavy work. 

Nos. 5 1 72 . 52Y. and 5372 - aloo Machinists' 
Drivers. have hexagon nut aD shank for use with a 
wrench. 

No. 54-Note the DOUBLE-GRIP. also the hex­
agon feature for wrench. With this latter Driver 
one can turn anything. 

We make many other drivers. See Catalog No. 34. 
STAN LEV RULE &. LEVEL CO. 

NEW ElRITAIN. CONN. U.S.A. 

you can absolutely de-
pend upon the acciuracf of 

any Starrett Instrument. It IS this 
accuracy that made them the stand. ard of the world 

: Starrett Tools 
Include 2.100 styles and sizes of fine tools and instruments. To know the complete line is = to make manll .valuable additiollS _to your tool kit. Send for free eatalO& No. 20-8 . ' . THE L. S. STARRE'lT Co. 

"TM World'. Great .. C TooI M..,..,..,.. Athol. M..... , 
__ New York Lcmdcm ChleaAo 

V d . SMALL SETBACK 
ee er £!UO�R!V�!O� RESET TO ZERO BY A SINGLE TURN 

These counters are just 88 high grade 88 our 
large counters. but are lower in price. Price 
It will pay you to Veederiae your machinery 
and know just what is going on. Baoklet Free 
Any mechanical engineer will tell 
you that the word Veeder stands 
for the best constructed and 
most accurate counting devices 
In the world. 
Cyclometers, O d o m e t e r s. 
Tachometers. FIne Die Cast­
Ings. and all kinds of counters. 

VEEDER MFG. CO. 
18 Saraeant St •• Hartford. Conn. 

TRU M P  J ACKS $S for a Set .. Fow � FOLDING TIllE SAYERS RELIEVE the strain on your tire casings and 
save many inconvenient blowouts. The cot­ton fabric in your tires will not stretch and 

the strain of standing still is the most severe 
strain on the fabric. LJFI' the weiaht of r.0ur car off your tires. Y _'U !fet more mi ..... out of them if .you atand your· car on TRUMP JACKS 
every Dieht. It·. 
_ to d. and only takea thirty aeconcla. 
Raise your tires off the 
1100r and prevent the ou. 
water or dampness from 
aoftening your tire shoes. 
AU: a. bow Trump J""ka can 
be used when r.emoving tires. 
Trump Jaek. will .tand _ 
uaeage for _ years and are adjustable to any bub. S .... I /or cr /r_ dreg­tar and loolc into tAi •• A .pedal money bereA. ..,arant.e lIIitA .. t. TH! TRUMP PRODUCTS COMPANY Garlad Bide. CWc.p. 10. 
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THE MARINE STEAM TURBINE. A Practical 
Description of the Parsons and Curtis 
Marine Steam Turbines as Presently 
Constructed, Fitted, and Run. By J. 
W. M. Sothern. New York : D. Van Nos­
trand Compan�', 1916. 8vo. ; 561 pp. ; 
illustrated. Price, $6 net. 
Since the first edition of this work improve­

ments have been steadily made in marine steam 
turbine design. Th ese improvements are very 
thoroughly taken up and described in this 
latest edition. noticeable among them being the 
use of gearing between the propeller shaft and 
the turbine with the object of attaining a max· 
imum eIDciency of both turbine and propeller, 
and the combined impulse and reaction turbine. 
which has given excellent results in marine 
tests. The entirely new material of the vol­
ume relates mainly to impulse turbines and 
geared-down turbines, with a brief discussion 
of entropy. The author admits that he has 
laid himself open to the charge of repetition 
and overelaboratlon, but for this the reader 
whose knowledge of the subject is scanty will 
be duly thankful. The volume Is intended for 
the use of students. draughtdmen. works' man­
agers, and naval and mercantile marine engi· 
neers, and these may turn to the volume with 
assurance that the mass of data It contains is 
not only extensive. but accurate and well ar· 
ranged. It constitutes a complete manual of 
practice, and its profuse diagrams. photo­
graphic reproductions. and detail drawiL';s 
will prove of the greatest help to the reader in 
reaching an intelligent understanding of prin· 
clples and design. The data and the conclu­
sions of the volume are drawn from actual 
working results, and the effort toward reliabil­
Ity of statement is everywhere marked. As 
the author points out. it has taken the turbine 
but a dozen years to arrive at a degree of eID· 
clency similar to that which the reciprocating 
engine took a century to achieve. henl.e fur­
ther successful progress may confidently be 
looked for. 

TWENTY-NINTH ANNUAL REPORT OF THE BUREAU OF AMERICAN ETHNOLOGY. 1907-
1908. 4to. ; 636 pp . ; illustrated. Wash­
ington : Government Printing Office, 
1916. 

THIRTIETH ANNUAL REPORT OF THE Bu­
REAU OF AMERICAN ETHNOLOGY. 1908-
1909. 4to. ; 453 pp. ; illustrated. Wash­
ington : Government Printing Office. 
1915. 
The first of these volumes is taken uP. aside 

from the administrative report. by a long pa­
per on the ethnogeography of the Tewa Indians 
of the Upper Rio Grande Valley. New Mexico. 
The Tewa are a secretive tribe, an� it was 
not without diIDculty that they could be in­
duced to bare their cosmographical and re­
ligious ideas. The rich array of Information 
speaks eloquently for Mr. Harrlngton's earnest­
ness and patience. The Tewa univers<', meteor· 
ology. periods of time, and geogra phical ter­
minology are all set forth at length. their 
language sounds are explained, and a rather 
extensive bibliography Is appended. In the 
Thirtieth Report. two extremely interesting 
papers are published. These are . .  Ethnobot­
any of the Zuili Indians." by Matilda Coxe 
Stevenson, and . .  An Inquiry Into the Animism 
and Folk·Lore of  the Guiana Indians." by Wai­
ter E. Roth. The first explains the use of 
plants in medicine. Industry, the toilet. and 
folk-lore ; the second presents an Intensely in­
teresting series of myths and folk· tales. in 
some of which we notice close parallels to those 
of the .. Metamorphoses " and .. The Arabian 
Nights." All the papers are distinct contribu­
tions that cannot but promote a better under­
standing of the Indian mentality, and of the 
environment that, infiuencing his mental proc­
esses, has in turn been so Interpreted by them 
as to give rise to the �haracterlstlc tribal hab­
its and customs. 

HOPWOOD'S J�lVING PICTURES. Their His­
tory, Photo-Production. and Practical 
Working, with Classified Lists of British 
Patents and Bibliography. By R. B. 
Foster, B. Sc. New York : Munn & Co. , 
Inc. 8vo. ; 377 pp. ; illustrated. 
The progress of the moving picture has been 

nothing short of a triumphal march. The 
subjoct is of such intense interest. whether 
we regard it from a technical or a popular 
point of view; that a little retrospect is not 
only pardonable, but welcome. The work in 
hand traces the origin of the moving picture 
back to the first toy to utilize the principle 
of persistemce of vision. and the author has 
subjected every statement, from heginning to 
end of the book, to painstaking verification. 
The reviser has carried on this critical scrutiny 
with commendable results. and it is not neces­
sary for the reader to be technically informed 
In order to appreciate the mechanisms and 
methods set forth. The historical portion of 
the work very thoroughly covers film machines 
and intermlttance devices. the production and 
treatment of the film Itself Is clearly described. 
and the section on el<hiblting deals with the 
projector. the optical system, i1Juminants, 
screens. safety devices. and all the modern re­
finements that have brought the art to its 
present state of perfection. There is a fas­
cinating discussion of color cinematography ; 
living and speaking pictures are dealt with 
in such fashion as to make intelligible to the 
reader the diIDcnlties of synchronism and the 
efforts which have been made to overcome 

A few years ago in the neighborhood of &very oold mine 
was a. hill of worked-over or6 or "tailings . "  Mine operators knew that these "tailings" still contained 
some gold, but they knew also that it would cost m OTe tha.n the 
gold was worth to tr·y and reclaim it with the methods (,nd 
equipment then at their command. With the aid 0' impro .. d methods and equipment. 
mine owners have found that the CONSER V A TION 0/ the 
apparently small percentage 0/ waste gold which used 
to go into the "ta ilings, "  adds tn illions to thel:r total 
output every year. * * * 

Approximately one week per year of the time of every 
telephone user in your organization is slipping through 
as "tailings" which can easily and profitably be conserved with the aid of the AUTOMATIC TELEPHONE. 

Over eighty per cent of the traffic through the average 
private switchboard is composed of calls between members 
of the same organization. The time consumed in getting the operator's attention, 
giving the desired name or number. its repetition by the 
operator I the making of the connection by cords and plugs, 
and finally ringing the called party's phone-has been 
found to average 25 seconds per call. The Automatic Tel ephone requires no operator. Simply 
lift the receiver-turn the dial at the base of the instru­
ment (see illustration above) for the desired number­
and the bell of the called phone rings instantly. automat­
ically and intermittently until the phone is answered or you 
disconnect by hanging up the receiver . 

No operators. 
No push-buttons. 
Absolutely secret .. 
Single pair of wires 

each instrument. 
24-hour-a-day service. A few Automatic Users 

Remington Arms Co. 
Bridgeport. Conn. 

A. M. Byers & Co. 
Pittsburgh. Pa. 

United States Post Omee 
Washiugton. D. C. 

Phoenix Insurance Co.  
Hartford, Conn. 

WlIllam Hengerer Co. 
Bullalo. N .  Y. 

U. S. Industrial Alcobol 
CurtiS Bay. Md.  

Morgan & Wright 
Detroit, M ich. 

Montgomery 'Yard & Co. 
Chicago . III. 

Bald win Locomotive Works 
Philadelphia. Pa. 

Wlllys-Overland Co. 
Toledo, Ohio 

Loulsville& Nashv llle R.R.  Co. 
LOuisville, Ky. The maximum time will not exceed seven seconds- a 

clear saving of at least 18 seconds on every call . Multiply 
by 30t the average number of intercommunicating calls per instrument .per day-then by 
the number of telephone users-then by the average wage-and the huge dollars· and­
cents value of AUTOMATIC intercommunicating service begins to become apparent. In addition- * * * The Automatic insure'S absolute secrecy-no one can possibly Hlisten in"-�o one 
need even know the number you are calling. The service is perfect-no wrong number-no broken connections while you arc still 
talking-no delays. A private conference may be held over thc Automatic between any number of persons. The Automatic is in service 24 hours a day-365 days a year. The subject warrants your further investigation. A request over your signature will 
bring you a manual, "Your Telephone-Asset or Liability," which has been carefully pre· 
pared for thc consideration of aecutives. Instruct your secretary to send for a copy today. 

Autotndtic Electric Co. 
�of 600.000 Autcnn4tic: Telephones ' in 11se the World Ova:: 

Dep. 94 Horgan and Van Buren Streets, Chicago. !iew Yorll Toledo Buffalo P lttlburih Detroit PhlladelJl.bia BOlton St. Loul. LondoD Pari. BerliD Sydney. Australia WlnDipei. Canada 

LARGE STOCK ALWAYS ON HAND F1FI'Y PER CENT W. 03 OR BETTER 

ATOLIA MINING 00. 
OFFICE. 1 404  HUMBOLDT BANK BUILDING 

SAN FRANCISCO 
+ � 

""

WAREHOUSE. prrr::�. PENNSYLV AN1A �,. 
"'., ATO L I A .  CALIFORNIA �\1 AND 

LOVELOCK. NEVADA 
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The Protected Trade Name of a 
Notable Saver of Human Life 

Coupled always with the dramatic it is only natural that 
the name PULMOTOR should have burned itself deep 
into puhlic consciousness in its eight golden years of ser­
vice to humanity. 

Once the only device of its kind, PULMOTOR has been 
followed by other resuscitation devices similar in name 
while different in principle and operation. 

In order, therefore, for users of resuscitation apparatus to be 
sure of those proven features of PULMOTOR construction to 
which must go the credit for saving thoueands of human lives, it 
is necessary to call attention to the fact that-

There is only one genuine PULMOTOR -
the genuine always bears the name DRAEGER 

THE DRAEGER OXYGEN APPARATUS COMPANY 
418 First Avenue Pittsburgh, Pa. 

New Type ��B " Pulmotor 
RecentIy in-.Iuced .. an ideal outfit for ..... in emergency CUM. 
Weighe only 12 lbo., eomplete with earrying ""'"  lIDd may readily 
be ditpatched lIDywhere. E..entially the """'" in principle .. the original PULMOTOR, only it is hand.operated and doee not .... quirean oxygen cylinder. Type ftB" PnImotor is the onlr bcd. 

operated resuecitauon machine which completely compliee lrith 
the eotab\iahed physiological principle of accurately 
measured m preooureo. CompaniN eonoidering 

the purchue of _1Uci. 
talion apparatue ahould 
inveetipte t h i e D e w  
PULMOTOR at once. 

LIFE O F  JAMES J. HILL 
The World's Work announces that it will publish serially, beginning 
in October, the authorized biography of the last and greatest of the 
Empire Builders. 
This graphic and absorbing life of the most constructive and far-sighted 
American of his time was written with Mr. Hill's approval and from 
his personal papers and letters by his friend-Joseph Gilpin Pyle, 

Begins in the October 

WORLD'S WORK 
$3.00 the year 25 cents a copy 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A Suggestz·on New readers may have an intr<>4uctory subscription of six 
months for one dollar. Just WrIte your name and address 

on the margin-pin a dollar to it and mail this at our risk to DOUBLEDAY, PAGE & 
CoMPANY, GARDEN CITY, N. Y. . . Sci. Am. 9-2.r6 

these difficulties. The classified list of British patents should be of distinct value to inven· 
tors and manufacturers, and the substantial 
bibliography provides a key to the literature 
of the motion picture. 

THE BmTH-TllIfE OF THE WORLD. And 
Other Scientific Essays. By J. Joly, 
M.A., Sc.D., F.R.S. New York : E. P. 
Dutton and Company. 8vo. ; .  307 pp. ; 
illustrated. Price, $3.50 net. 
In each of these essays there appears 

enough of the speculative to excite wonder 
and maintain interest, but beneath the specu­
lation is ever a solid foundation of attained 
fact. The subject of the age of our world 
is of importance from Its connection with the 
10ngeJVity of planetary systems. Here the most 
recent additions to our knowledge are taken 
into account. This paper is followed by a 
general survey of .. Denndation," with a 
popnlar account of the method of finding the 
age of the ocean by Its accumulatioD of 
sodium. In " Other Minds Than Ours ? "  we 
find an attempt to explain the canals of Mars 
by the gravitational stresses exerted by the 
actioD of near satellites upon the Martian 
crust. A large insert lays out these calculated 
stresses, superimposing their linoo upon the 
courses of the canals, and the close approxima· 
tion of the two charts is somewhat startling. 
In .. Skating," the author raises the question 
as to wby we can skate upon ice, and upon DO 
other substance, and shows that the popular 
answer, .. Because ice Is so smooth," is not 
borne out by the facts. He concludes that we 
really skate upon water, and not upon ice, and 
his experimental methods of reaching this 
conclusion are most interesting. All the papers 
are wedl worth reading, and most of them 
have an element of popular appeal. 

PRINCIPLES OF ACCOUNTING. By Stephen 
Gilman, B.S. Chicago : La Balle Ex­
tension University, 1016. 8vo. ; 415 pp. ; 
illustrated. 
Seldom does the stUdent find a textbook on 

accounting which presents the basic principles 
so that he may grasp them effectively and 
apply them efficiently. Obediently, he makes 
given entrioo under a given set of circum· 
stances, only to find that the slightest varia­
tion in conditions befogs him as to the ap· 
plication of the rules. It is not enough that 
an instructor know how himself ; it is quite 
as important that he know how to express 
his knowledge in terms that the student can 
understand. It  is here that Mr. Gilman's COD­
tribution to the La Salle conrse in businesl!l 
administration shows its worth. The why and 
wherefore of the double entry is graphically 
explained in unforgettable symbols, so that no 
careful reader need dread the problems it pre­
sents. The stUdent is soon led beyond the 
mere bookkeeping of former days to the , 
analytical study and terse expression de· 
manded by the accounting of to-day, which 

has lately taken such a commanding position 
In Indnstrial and financial circles. Mr. Gilman 
continues the use of charts and diagrams in 
showing the relation of various accounts to 
each other, until by the time we draw near to 
the end of the book, we are being Initiated 
int.o tbe mysteries of holding companies, their 
organization, and the methods of stock transfer 
and control. 

these directories allows of various conven­
iences, snch as the prompt location of manu­
facturers from a trade or brand name, and all 
article known by more than one name may 
readily be found by referring to the cross 
index. 

TABLES OF PROPERTIES OF OVEB FIFTEEN 
HUNDRED COMMON INORGANIC SUB­
STANCES. By Wilhelm Segerblom, A.B. 
Exeter, N. H. : Exeter Book Publishing 
Co., 1916. 8vo. ; 144 pp. 
Any student of qualitative analysis who has 

spent precious time in searching througb . ref­
erence volumes for information corroborative 
of his tests will be ploosed to find a single 
handy book that answers this purpose. The 
tables compiled by the autbor give the chief 
properties of the more common inorganic sub­
stances, and inclnde the metals of six groups 
with their oxidoo, hydroxides, etc., and also 
cover the acids, non-metals, and rare metals. 
The properties given include state, color, 

luster. crystalline form, deliquescence, effio­
rescence, stability in air, action on test paper, 

melting point, behavior when heated, solubility 
in water, aleohol and acids, and any othel· 
characteristic properties ; the formulre, chem­
ical Dames and commOD names are in each 
case given. In this second edition, atomic 
weights are revised to correspond with the 
Report of the International Committee for 
1916. THE MANUAL OF STATISTICS. Stock Ex­

change Handbook, 1916. New York : 
The Manual of Statistics Company. 
8vo. ; 1,106 pp. Price, $5. 
All who are interested in fInance, securities, 

and the Stock Exchange, from Whatever angle, 
find in this Manual an indispensable desk book. 
All the essential facts and figures of railroad, 
industrial, and government securities are con· 
clsely given. In the case of corporations, their 
origin, the date of their formation, the nature 
of their property holdings, their authorized 
capital stock, the amount issued, and the par 
value, profits and dividends, and the officers 
and directors, may all be found. American 
and Canadian securities are quoted at

' 
high 

and low for the three years 1913-1915, and 
there is much tabulated information relating 
to mining stocks, cotton, and the produce 
markets. Other important statistics are those 
dealing with money markets and the banks and 
trust companies. The work ofl'ers a most com­
plete and reliable presentation of financial, 
railroad, and industrial interests for the bene­
fit of the investor, and is recognized as the 
leading c.ompilation of its kind. 

OZONE. Its Manufacture, Properties and 
Uses. By A. Vosmaer, Ph.D. New 
York : D. Van Nostrand Company, 1916. 
8vo. ; 197 pp. ; 75 illustrations. Price, 
$2.50 net. 
The author points out that the subject of 

ozone touches at various points chemistry. 
physics, bacteriology, hygiene, manufacturing 
processes, and electrical and mechanical engi· 
neering. His treatise gives the results of 
fifteen years' experience and research, and fre­
quently expresses opinions at variance with 
accepted views. The constitution and prop­
erties of the substance are discussed in a most 
interesting introductory sectiOD ; the second 
dIvision of the volume deals with its manufac-

POLYGLOT RUBBER TRADE DIRECTORY. ture, by both electrical and :'lcn-electrical 

United States and Canada. 1916. Xew methods ; here the brush discharge is described 

York : The India Rubber World. �vo. ; l'.t some leugth, and as nis discloses phenom-

421 pp. Price, $8.00. ) ena and ofl'ers possibilities that have hereto· 

A most commeDdabie innovation is embodied 
fore been Jomewhat neglected, both text and 

iD this, the thIrd Issue of the Rubber 'l'rade 
illustration will �e followe" attentively by the 

DIrectory ; fOrh'eL editions, printed entirely in 
rea�er. The thIrd section deals with the 

English present.:d difficulti<:,s to foreigners un-
variOuS uses of ,)zone, as a purifier, sterilizer, 

familia; with our language ; now, not on:ty 
I and medicament, and with its industrial ap­

are the preface and plan of the. book l!�t forth
' ,plications. The work concludes with a list of 

i F h S 
. 

h G P t ·  
d 

American patents bearing on ozone, and a 
n rene , panlS , erman, or u�ue�t an 

bibl' 
Italian, but equivalent . .  key letters . .  ' trans. 

Iography. 

lated into terms of the above. langua,es, MAKING TYPE WORK. By Benjamin Sher­
clearly show the nature of the goods Iisl(d.

· bow. New York : The Oentury Co., 
Another noteworthy feature of the work is the 1916. 12 mo. ; 129 pp. Price, $1.25 net. 
compilation of trade-marks, and trade names No advertising can · be entirely successful 

and desigDations adopted by rubber goods' that does not embody the essentials of good 

manufacturers. The lists aim at covering the '; practice in the employment and arrangement 

entire trade of this country and of Canada, I of type. Mr. Sherbow's body of doctrine is 

and to include corrections and trade changes d thoroughly sound and wholesome, and never 
to within a week or two of publication. There loses sight of the primary aim of the adver­
is a list of the concerns incorporated since tisement-to draw the eye to it, and the eye 
January 1st, 1915, which have in their charter and the mind into it. He teaches us to avoid 
any reference to rubber or the rubber trade. the faults that spoil what might otherwise be 

All importers, buyers and sellers of rubber, excellent material ; to eliminate the confusion 

and all manufacturers into whose output rub- and strain cansed by ill-assorted types, un­

ber enters even in slight degree, will find the evenness of color, close-lining, the over-use of 
directory a most used'ul and reliable guide in capitals and itaUcs; and the UDder-use of 

any question concerning the location of firms blank space. Widely-known advertisements 

or materials. are freely reproduced, and are skilfully dis­

ENGINEERING DIRECTORY. 1916. Chicago ; 
The Crawford Publishing Co. 2 vol. 
Vol. I, 16mo. ; 896 pp. Vol. II, 8vo. ; 
490 pp. Price, $6. . 
Part I of this publication is known as the 

Seller·s Guide, to be used by manufacturers 

as a calling or mailing list ; it presents a very 

complete and accurate Ust of jObbers and 

dealers in mill, steam, mine and machinery 

supplies ; a new feature is a compilation of 

plumbiDg and steamfittlng contractors, classi­

fied by states and cities, and there are further 

lists of wholesale dealers in hardware and of 

manufacturers' agents. Part II is knowD as 

the Buyer's Guide, and is a compreheDsive 

directory of manufacturers in the lines in· 

dicated above, the products of 7,000 of them 

b�lng classified under 4,000 headings. The 

arrangement of the information ofl'ered by 

sected, criticized, and amended. Throughout 

the work is stressed the principle that the 

sense should determine the form, not the form 

the sense. 
. 

THE SWISS ARMY SYSTEM. By Captain 
Remy Faesch, 22nd Infantry Regiment 
of the Swiss Army. New York : G. E. 
Stechert & Co., 1916. 12 mo. ; 24 pp. ; 
illustrated. Price, 25 cents. 
This concise explanatioD of the compulsory 

system of the Swiss Federal army is a timely 

response to the interest now being manifested 

in the system. The military duties of the 

citizen and of the community are brielly 

sketched, and the cost per capita is given ; 

the school drill and the work of the Cadet 

Corps is mentioDed, the mode in which officers 

are procured is indicated, and the peace duties 

of the citizen are defined. 
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Why Not In Your Power Plant? 
Bessemer Engine. are running in 16,000 power 
plants, saving and making money for their 
owners. In many instances these engines 
replaced motors and steam engines and in all 
instances have greatly reduced the cost of 
power. 

Bessemer Oil Engines 
(AUlarded Gold Medal Panama-Pacific Expo.ition) 

Furnish steady, depen.table power by burning 
the fuel and crude oils, so abundant and cheap. 
Write us your power requirements and learn 
what a Bessemer installation will save for you. 

Why Not In Your Power Plant ?  

No tes 
and uerzes. 

Kindly keep your queries on separate sheets I 
of paper when corresponding about such mat- I 
ters as patents, subscriptions, books, etc. Thlsl 
will greatly facilitate answering your ques­
tions, as in many cases they have to be re­
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 

( 14143 ) E. P. du P. writes : 
an inquiry as to boring holes in glass in your i 
issue of June 24th, 1916, the inquiry number 
being 14111. Permit me to tell of a method 
I have used which is free from certain ob­
jections and limitations which govern that 
given · by your paper. My method, which I 
got from some source now forgotten, permits 
of making any sized hole and ot eliminating 

Our complete line : Fuel Oil Engines from 
15 all danger of breaking when " coming through." 

to 185 H.P. Gas Engines 5 to 350 H P K Take a brass tube of the size of the desired 

sene Engines 2 to 8 H p ' - . . ero- hole and have the end turned true, smooth 

a vertical position so that the end rests upon 

, . . I and square. Arrange it in wooden bearings in 

THE BESSEMER GAS ENGINE COMPANY the glass. Place on the tube a small wooden 14 York Street G C· P I pulley, say 3 inches diameter for a l)8-inch 
rove Ity, a. hole and drive it from some source of light ------------------- , continuous power such as a small water motor. 

A string helt if given considerable length, 
works well. The speed should be from 150 to 
300 R. P. M. for the size given above. This 
is allowed to run, resting with its own weight 
( the size above being about 12 inches long of 
medium weight tubing) and the interior of 
the tube is kept filled with No. 100 emery or 
carborundum powder mixed with machine oil 
so that it will fiow freely. This will gradually 
work out over the glass and maintain a cut- I 
ting action. The drilling progresses very 
slowly, 24 hours being required to drill a ]4 -inch plate, but the resulting hole is smooth 
and round and entirely free from chipping on 
either slde_ The process requires attention 
only at long interevals as the emery and oil 
works out very slowly. Any sized hole can 
be drilled in this manner, but the hole will 
be found to be just a little .. full " of the size 
of the tubing used. I think E. A. V. will find 
the method very satisfactory. 

llun�nyinstallations, it is impossible to prejudge the exact power required. 
In others there are times when an over­loa� capacity is required for short pe��. Rothmotor. fit these 
condi!lons by reason of their overload 
tapaCity. 

The unusual cool running perform­
!'OCe of Rothmotor. is due to low 
mternal l?sses and design of the frame and beanng brackeh which does not 
retard ventilation set up by armature. 1here are Rothmotor _ for every purpose. each one capable of the same splendid 
ilel'Vacc all Rothmotor. have gi ven for years. 

Write today for fact. about moto : .  
01' any dec­tri c: a l  rn a,.. chinery 

Roth Bros. 
& Co. 

Founded by Max Jagerhuber in 1899 
Recognized by the foremost 

wholesale and retail merchants as the standard authority on 
textile fabrics, their fashions, 
colors and distri bution. It pro­
jects and ill uminates all import­
ant subjects pertaining to the 
trade, and contains more inter­
esting and cleverly written 
sketches and articles than any 
other publication in this line. 
It is the medium through which 
the brainy men of the trade 
prefer to speak. 

Subaaiptionoprice, $3.00 • year. Foreign, $4.50 
DRY GOODS PUBLISHING CO. 116-120 WEST 32d STREET, NEW YORK 

HANDY MAN'S WORKSHOP 
' AND LABORATORY 

Oompiled and edited by A. Russell Bond. 

6x8 U Inch.... Cloth. '67 pag.... 370 illus­

trations_ $2.00 
A compilation of hundreds of valuable BUg­

g ... tlons and Ingenious Ideas for the mechanic 
and those mechanically Inclined. The sug­
g ... tlons are practical and the solutions to which they refer are of frequent occurrence. . 
It may be regarded as the best collection of 
Ideas ot r ... ourceful m .. n published. 

MUNN &. 00., Inc .. Publish". 
Woolworth Building New Yorll: OIU 

( 14144 ) N. B. writes : In the July 1st 
issue of the SCIENTIFIC AMERICAN, C. E. asks 
in query No_ 14128 for an explanation of the 
fact that differently colored letters projected 
upon a screen at the same time appear to lie 
In different planes. I believe that the follow­
ing explanation accounts for the phenomenon. 
The difference of the focal planes for red and 
violet rays in the eye a mounts to 0.5 mm. 
Consequently, if a red and violet letter are 
shown simultaneously on a screen, more effort 
Is required on the part of the ciliary muscle 
of the eyeball to bring the red letter in focus 
upon the retina than is required to bring the 
violet letter in focus. Since we judge the dis­
tance of objects to a great extent by effort re­
quired to bring them in focus, it is evident 
that in the above illustration that the red 
letter will appear to be closer to the observer 
than the violet letter. Any two differently 
colored images projected simultaneously and 
situated closely together upon a screen will 
give this illusion. The degree of the illusion 
will depend upon the dill'erences of the focal 
planes of the colors. A careful reading of 
the chapter on " The Dioptric Mechanisms of 
the Eyeball " in Starling's " Human Physi­
ology," Ed. of 1912 will make the above ex­
planation more clear. The first paragraph on page 58 deals with the answer to C. E.'s 
query. 

( 14145 ) A correspondent who resides 
370 miles from New York City reports being 
awakened by tile sound of the explosion in 
New York Harbor, on Sunday morning, July 
30th, and tIlat he felt his house shake with 
the shock. He states that a neighbor also 
felt the same shock, and was awakened by the 
noise. He inquires if others at a greater dis­
tance had a similar experience ? A. This 
sound and shock and destruction, awful as it 
was, has been greatly surpassed by volcanic 
explosions, in recent years. In 1883 an erup­
tion on the Island of Krakatoa, blew three 
Islands to pieces, covering them with from 6 to 200 feet of scorlre. Every living tiling on 
the Islands was killed, including tIlousands 
of human beings_ The shock of tIlis explo­
sion was recorded on instruments entirely 
around the world. It culminated orposlte 
Krakatoa In 18 hours, moving with a velocity 
of about 700 miles per hour, and then spread 
out and culminated several times afterward. 
The restoration of vegetable and animal life 
to these islands is described in the SCIENTIFIC AMERICAN, Vol. 115,  No. 6. 

( 14146 ) E. J. A. asks : I read that 
water cannot be h eated beyond tile boiling 
point, but would simply pass into steam ae 
the heat applied was increased. Is  this so ? 
A. Neither water, nor any other liquid, can 
be heated above its boiling point in the open 
air and remain a liquid. When water reaches 
Its boiling point all the heat which goes Into 
the watec is spent in changing the water to 
steam, and no rise of temperature can take 
place. To heat water ab.ve its boiling point ia the open air It must be Inclosed in It 

Once Too Often 
Two pairs of Tire Chains were in the tool box, 

but he did not stop to put them on. 
An evil impulse tempted him to continue over the wet pave­
ments with bare tires_ He ventured on for a few blocks, and then. 
In a flash, came the frightful skid leaving death in its wake. 

How strange it is that some motorists are sometimes tempted to lake a 
chance. They carry Tire Chains in their tool boxes, but they do 
not put them on at the first indication of slippery going. They wait 
too long once too often and disastrous skidding accidents result. 

� �  Put on Tire Chains at the First Indication of Wet· 
and Slippery Streets " 

is a Safety First Commandment of vital importance. It should always 
be obeyed by all motorists for the protection of all road users. 

-If You Have 
a Concrete Floor 

You should know that thousands of floors have been ha rdened, 
dust-proofed a nd waterp roofed by Lapidolith. 

In every sta te, in the leading cities of Canada and in foreign 
countries, there a re now thousands of Lapidolized floors . 

No longer are merchandise and machinery on these floors in­
jured by the hard, sharp concrete dust silicate. Let us refer 
you to a Lapidolized floor in your own city or town. 
Concrete floors will be more widely used because of Lapidolith. 
The many advantages of concrete floors are well-known and now 

IAPI DO I I T H 
TRADE MARK � 

has done away with concrete floor disadvantages. 
Investigate the merits of Lapidolith for your floors, whether 

they are new or old . Efficiency and economy point straight to 

Lapidolith for you . 

Your concrete floors should be as hard as  granite-at a negligible 

cost. 

Lapidolith is the original liquid chemical hardener-easily flushed 

on without delay to work. 

Write for sample flask, treated concrete block, large booklet of 

testimonials and literature-today. 

L. SON N E BORN SON S, I nc. Dept. 1 .  
264 PEA R L  STR E ET N EW YO R K  C ITY 
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The great, kindly, powerful 

personality of- ·Jacob Schiff 
speaks through the intimate story 

of his career as told by B. C. 
Forbes in this week' s LESLIE' S. 

The story of Jacob Schiff I S  the 

sixth of Mr . Forbes � series , "The 

M e n W h o  A r e  M a k i n g  

America" appearIng 

In Leslie's. The.se 

each week 

articles In 

their entirety -there will be fifty 

of them -will make up the great­
est history of modern American 
enter.prise e v e r  w ritten .  The 

men described were selected by 

a poll of thousands of America' s 

greatest businessmen. 

Leslie; s for 

ing the five 

a year, includ­
articles which 

already appeared, will be 

do lla rs  s e n t fo r Fiv e  
attached to the 'coupon in 

B. C. FORBES the corner, 

Send it in today' 

L e s l i e�s Illustrated Wtehly Newspaper 
� in .8)) 

/ 
, 

/ 
, 

, 
, 

, 

� , , 

// / 
S. A. 

8·�·16 

" Leali_ , " Judge Co. 
, " ZZS Fiftia AftJlae / New York City 

E n c l o s e d  find $5.00. 
, , 

, , Pie";'" send me Lealie's for 
one year including the entire 

aeries of . . Men WhO Are Mak­
ing America " besinning with 

the first article. 

225 FIFlH AVENUE 
NEW YORK " 

" / N�e . . . . . . . . . . . . . . . . . . . . > • • � • • • • • • • • • • •  

/ 
/ 

./ 
Add,es • . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  , • • •  , ' • •  

strong hoiler, and then its temperature can be 
raised above 212, deg., since its boiling point 
is rai"cd by placing the w a ter under pres· 
sure. In a steam engine boiler the water may 
be much hotter than the boiling point in the 
open air. When the gauge preRsure is 3% at· 
mospheres the temperature of the water will 
be 300 deg. rnder IH'cssure wa tel' can be 
heated to a very high temperature, but in the 
open air it cannot be. By the term . .  boiling 
point " is meant the temperature at which a 
liquid boils in the open air or at normal pres· 
sure. 

( 14147 ) M. C. M. W, asks : Please give 
a full description of what is the cause of the 
waves in the Gorge of Niagara. Have the 
rocks at the bottom anything to do with the I waves at the top, or is it because of the I water being crowded into the narrow gorge ? � Would th e  effect of a rock on the bottom be 

, lost on the surface because ' of the great depth 
of water ? A. Tarr's Collcge Physiograpby, 
page 153, has this statement : . .  Above the 
whirlpool are the most notable rapids in the 
river, the Whirlpool Rapids, the exact origin 
of which is not yet determined , though there 
is some reason for belieying them to be due 
to the presence of large limestone boulders, 
which dropped into their present place from 
a waterfall which exiRted here before the last 
advance of the ice when the buried gorge was 
being formed." We send the book for $3.75 
postpaid. If the river hall a smooth bottom 
It is certain that the watl'r would rush swiftly 
down the gorge without tnmbling in great 
stationary waves as It does at certain points. 
The rough bottom causes the disturba nce on 
the surface. 

( 14148 ) G, A. S. asks :  I would like to 
know it there are any metals. or other sub· 
stances, which are either attracted or repelled 
by light, in which light acts in the same form 
as a magnet, and if there are. what books 
there are on the subject ? I have read that 
moths gather around lights at nigh t  owing to 
some substance in their bodies being drawn or 
attracted by t h e  ligh t. A. We know of n o  
metals or other SUbstances which are attract. 
ed by light as iron is by a magnet. From the 
nature of light it does not seem possible that 
this should be the effect of light upon any. 
thing. The pressure of radiation from the 
sun. which becomes light when it enters an eye, 
is believed to be sufficient to push very light 
particles away from the sun. . In this way 
the driving of the tails of comets back from 
the head of th e  cotnet is accounted for. Many 
animals seek a light in the night, in fact nearly 
all animals, birds and insects do so. It does 
not seem necessary to call in any mysterious 
force to account for tbis, 

( 14149 ) E. J. H. asks : Kindly give me 
a simple formula for making good soap bub. 
bles. A. For a soap solution which will fur. 
nlsh a strong and durable film use palm oil 
soap, 1 part ; glycerine, 8 parts ; water, 8 
parts, Or dry castile soap, 1 part ; glycerine, 
15 parts ; water 20 pa rts. The soap is put 
into a quart jar or bottle with the water and 
shaken repeatedly till the soap is dissolved, 
If the solntlon when it settles is not ci<'al', pour 
it oft and add another portion of water. Re. 
peat the sbaking. The second solution will 
probably be all right. Then add the glycerine 
and shake well together. These formulre are 
from our Cyclopedia of Receipts, price $5.00. 

The book by C. V. Boys, " Soap BUbbles," 
which we send for $1 .20, treats the subject of 
making and experimenting with soap bubbles 
very fUlly. It is fully illustrated. 

(14150 ) C. A. L. asks : Please tell me, 
what amount of heat and light is given off 
by Jupiter ? A. The planet Jupiter reflects 
62 per cent of the light of the sun which falls 
upon it. This is a very large per cent since 
white paper reflects 78 per cent of the light which falls upon it, Some have thought 
that Jupiter is self·luminous but, according 
to Young th�re Is no proof, and little prob· 
ability. that this is the case. According to 
the best measurements Jupiter sends us as 
much heat as 4.7 standa rd candles would send 

at a distance of 8.7 miles . You will find these 
data in . .  Young's Manual of Astronomy." pages 
384 and 5 1 4. We send the book for $2.50 
postpaid. 

( 14151 ) A. T. H. asks : Will you 
kindly advise me in the enclosed stamped enve­
lope why a bariJer lathers the face ; in other 
words, Is the lather put on the face to soften 
the beard or to stiffen it ? This point I am 
very anxious to know to settle numerous argu. 
ments. as I have contended the lather is put 
on the face to stiffen the beard and not to 
soften it, as most people, including experienced 
barbers, contend. .\. Soap, in the form of a 
semi·liquid foam. performs two offices in shav­
ing. As a very strong alkali it acts upon the 
hair to soften it. 'L'his effect is heightened by 
the rubbing which the barber gives to bring 
the soap into all the spaces around the hair 
of the ' beard. 'L'he other office of the lather is 
to hold the hair frotn yielding when the razor 
cuts it 011'. We suppose th is holding of the 
beard from bending iJefol'e the ra�or blalle Is 
what you mean by " SUf!CII ." The lather does 
not stiffen the beard in the sense of making it 
harder to iJend. for the softening of the hair 
by the alkaline action of the soap Is unavoid­
able. A sufficiently strong alkali, such as con­
centrated potassic hydrate. would actually diR­
solve the skin and hair after a time. ProiJably 
the more important action of the lather is to 
soften the beard so that the razor will not be 
dulled so rapidly in cutting it, 
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ADVERTISING 
CLASSIFIED 

LA THES AND SMALL TOOLS 

"STAR" Larr. Lin.of 
AttacblDeob For Foot LATHES or Power 

Surtable for hoe accurate work 
in the repair shop, garalle. tool 
room and, machine .hop. Send for Cstal"""e B SENECA FALLS MFG. CO .,  ..... _.. 695 Water Street 
Seneca Falls. N. Y .. U.S.A. 

The " BARNES " Positive Feed 
Upright Drills 
1 0 to 50-inch Swing Send (or Drill Catalogue 

W. F. & Jno. Barnes Co. utabUohed 1872 
1999 Ruby Street Rockford. Illinois 

IMPROVED 
Combination Lathe 

for mechanics" model mak­
ers. experimenters and ama-

¥hu:��r�!�i:,:1:�f
S
t��1;;: 

proved grasshopper t y p e. 

f!r�yl:r .,:ree�� ��:; 
Guide and slide move to and 
fro readily. and are always 
true to the saw. Slide may 
be set at an angle. $45, $50, $66 and $60. 

j��������' A. J. WILKINSON I: CO. 
..:. 

. 
Machinery. etc. 

184-188 WashIngton St. 
BOSTON. M ASS. 

SOUTH BEND LATHES 
Establlsbed In 1906 aver 8000 S. B. Lathes In ... e For the Machine and Repair Shop LOW IN I'RICE 

\I In. to 18 In. awIng 
Straisht. or Gap Beels. 
SeDd for free eatalosr giv­
Ina prices OD entire liae. SOUTH BEND LATHE WORXS 

I South Bend,lnd 

GROBET SWISS FILES � Are the standard of f!X('ellence In 
Oles, and h .. ve been for over 100 
years, We sen<l postp .. ld as an In-• ���f �s..��: .:::rc.!. .. 

.!!!t.I���� 
"ecelpt of '5.00 This Is .. chance to get a set 01 
Illes you'lI .. porecl .. te and we'll get tuture or<le .... MONTGOMERY & CO. 
109 Fulton Street New York City 

You May Crowd a CRESCENT JOINER 
to the limit of Cl\pllcity 
aDd the machine will do 
work just U 8moothly 
lUI thoulth you had not 
erowded It  at all. Bum 

III 81z sizes. Send for catalDII' telling 
all about them :md delcrlbtn� our line 
of n •• ,1 Sa"" Saw • ... bl •• , I'lanen, 
PlaltfOr. and lIat4!her., ShnIU·..., 

:.;: l\F,t:.�.�;' \��:::;;\;�rtl::..Url lul. rHE CRESCENT MACHINE CO . •  Z30 Maia St . •  Leetoma, Ohio 

Own a machine of your own. Oash or easy 
terms. M .. ny styles .. nd sizes for all purposes 

Wrlte for Circular. 
WILLIAMS BROS., 434 W. State St •• Ithaca, N.Y. 

INVENTORS' ATTENTION ! 
The Oswego Machine Tool & Die Works wishes to an­
nounce that they are equipped with finest machinery and 
employ hest tool and model makers in the country to take 
care of developing and building models for inventors. 
Will quote on the work at reasonable flat hour basis or 
contract. If interested, write us for particulars. OSWEGO MACHINE TOOL & DIE WORKS. PHOENIX. N. Y. 

G E A R S All Klnds-S_all 
The most accurate made and prices 
reasonable. We carry a complete 
line of gears in stock for immedi� 
ate shipment. Can also quote on 
special gears of all kinde. Send 
U8 your inquiries. 

WRITE FOR CATALOGUE . CmCAGO STOCI GW WORKS 20 So. F.m. A.... : a.icap 
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Where greate.rt �ulling p-ower 
is' needed CiJK.C TrucllS' [xcel 
Out in the busy lumbet': �t#,� of 
the great Northwest-far removed 
from the traffic of cities, you will 
find GMC trucks daily pulling 
through the roughest going and 
out of holes considered impossible 
for two wheel driven trucks, for 
experience has proved 
-where greatest pulling power 

is needed GMC trucks excel. 

Go to the undeveloped mountain coun­
try - where construction engineers 
with their crews are slowly cuttin� 
thrQ� .. U. gh th� new ro�db�d or extending .. 
tele raph I\:ommumcatlon - and you 
wil . find · GMC trucks, for test has 
shown 
-where greatest pulling power 

is needed GMC trucks excel. 

Go to the great munition factories 
throughout the land and you will find 
GMC trucks operating 24 hours each 
day, carrying enormous loads great dis­
tances over rough country roads, for 
many munition manufacturers, grow­
ing impatient at the railroad's inability 
to move material immediately, due to 
unprecedented traffic, have long since 

�!:i��:���r�fe;�����:�O:r;���;i!� 
the open has demonstrated that 
-where greatest pulling power 

;s needed GMC trucks excel. 
Go to the modern farm-to the great 
mills and factories-to the wharfs and 
depots in cities and towns throughout 
the land-wherever trucks with great­
est pulling power are needed, and there 
you will hear the throb of GMC motors. 

And rightly so, for into every GMC 
truck is built that abundance of reserve 
power which has made GMC trucks 
famous-greater power by far than is 
needed under normal conditions. But 
it is there for two reasons-in case of 
emergency to enable a GMC to accom­
plish while others may fail-second, to 
protect the truck, for when it is not 
necessary to press a truck to the ut­
most in ordinary work, the operative 
cost is less per ton mile-the deprecia­
tion less over a given period-and the 
cost of upkeep remarkably low. 

See the nearest GMC dealer or com­
municate with "Truck Headquarters" 
for any truck information you may 
wish to have. 

GENERAL MOTORS TRUC K COMPANY 
One of the Unit. of General Motor. Compo,ny 

PONTIAC, MICHIGAN Direct F.cto� BrUlchea : New York. Bo.ton. Chit:a.o. Philadelphia. St. Loui. 
(101) 
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The Instant Y ou Need Protection 
Your Touring Car is a Closed Sedan 

Two cars in one! 
Convertible on the in­

stant! 
The extreme of luxury 

either way! 
Actually open to every 

friendly breeze that 
blows. 

Absolutely closed, how­
ever, when you want 
protection from dust, 
wind, rain or cold,-as 
tight as·- any perma­
nently closed sedan. 

And no trouble to open 
wide or close tight,­
simply lower the win-

o dows or raise them, as 
the case may be. 

lt is perfected converti­
bility at last. 

* * * 

It has the wonderful 
Knight type sleeve­
valve motor which is 
far better adapted for 
closed cars than any 
other type. 

In closed cars with ordi­
nary motors and gears 
you shut yourself up 
with tapping, .popping, 
c l�sh i n g ,  g rinding 
nOlses. 

F. O. B. Toledo 

But here is a car which you can To match its almost silent motor 
shut as tight as a drum and it has spiral bevel drive gears 
yet have peace and quiet. 

0 
which �irtually eliminate all 0 

The sound of its silent sliding gear nOlses. 

sJeeve-valve motor is scarcely Nothing else approaches  the 
more audible t h a n  your luxury, of this noise destroy-
quietly ticking watch. ing combinatio�. 

The Willys-Overland Company, Toledo, Ohio 
··M.de in U. S. A. ... 

And the convenience of 
its convertibility-the 
luxury of its quietness 
-are matched b y  a 
new high standard of 
riding comfort. 

Cantilev:.er rear springs 
absorb all o r dinary 
road inequalities. 

But the riding comfort is 
made even more lux­
ur i ous by new im­
proved seat - springs­
smaller springs-more 
of them-each encased 
in a separate air cham­
ber and checked against 
rebound. 

I t is a good long 0 car� 
121 inch wheelbase­
and it has 

0 
big tires, 

34x4,72'-inch-two more 
features -which contrib­
ute to 0 make this the 
easiest riding car you 
ever dreamed of. 

*
0 * * 

See the Overland dealer 
and place your order 
promptly t o  assure 
early delivery. 

© 1916 SCIENTIFIC AMERICAN, INC




