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WHEN a cement floor begins to 
"dust" and crumble, it's time to 

take notice. Before long, soft spots will 
appear-then come cracks, ruts and 
holes-and soon the floor is useless. 

Trus-Con Agatex, if usedin time, will 
save your cement floors. It is a liquid 
preparation, which by a chemical reac­
tion binds the loose particles of sand 
and cement together, and forms a wear­
rt!sisting, per rn a n e n t I y hard floor. 
Apply Agatex at night and use the floor the 
next day-no interruption to business. Easily 

applied with a long-handled brush. 
Floors treated with Agatex become 
dustless, oil proof and greaseproof­
t:asily kept clean and sanitary. 

Write now for our booklet 
fully explaining Agatex. 

THE TRUS-CON LABORATORIES 
soz Trua-Con Bldg., Detroit, Mich. 

Special Paint Product. 
for Special Needs 

We I:lpecializein unusual paint 
requirements. If you need a 
special paint for any kind of 
surface or conditil-n. write 
our free Consulting Service 
Department for Buggestions' 
and advice. 

Trua-Con Wood 
Floor Pre.enative 

protects wood floors from the 
wear of traffic and decay, 
Easily applied with a wide 
brush, fills all pores with a 
tough, rubbery substance. 
Send today for booklet. 

Trill-CoD 
ladllltrial EDamel 

is used by industrial plants 
because of its light·reflecting 
QuaIitie.. Its finish re.embles 
porcelain. will not turn Yellow, 
shows no tendency to poel or flake, easily cleaned. Inf or­
mation on reQ.uest. 

Any 
Scientific or Technical 

Book Published 
can be secured through the 

BOOK DEPARTMENT 
OF THE 

SCIEN11FICAMEmCAN 

A 176 page catalogue and two supplementary 

lists of the latest publications, in which'arc 

listed and described over 4000 of the best 

books covering the various branches of the 

ARTS, SCIENCES AND INDUSTRIES 
Sent free on request 

MUNN & CO., Inc., Publishers 
Woolworth Building New York City 

The Presidential Campaign 
now beginning is certain to be one of the most interesting 
and crucial political battles ever waged in the country. 

New questions have come .before the'people--new issues have arisen. No man can judge these 
issues fairly without a knowledge of the historical ba�kground from which they have developed. 
More than ever before it is the duty of every American to know-and know thoroughly the men 
who have made our country-what they stood for and believed and what crises brought them forth. 

That is what "The American Nation" will tell you better than any other history. 

The American Nation: A History 
In this great work the striking and significa.nt 

personalities in our national history are placed before 
you in the midst of those events which IDlve them 
their opportunity of greatness. They are pictured in vivid words as a part of the produc;,t of their time, 
as centers of power. often as the forces directed 
against some decaying institution. What the man 
was, how he bore himself in great moments'-these 
are the questions which the historian answers-not 
simply what the men did. 

You are interested in the vital questions of the . 

hour that leaders of all parties are discussing. Can 
you formulate your opinions soundly, discuss these 
questions intelligently without a thorough knowledge .�f preceding leaders and events? 

In no work but .. The American Nation" will 
you' find all our great men-all cri8eS-1lll Issues, 
every phase of our national development so interest­
ingly, accurately, and impartially described. By 
helping you to a full knowledge of the problem/! of 
the past it will also help you as no other history will. 
to solve those of the present. 

"The Am�can Natio.n� A fli.tory," is.the greatest work of its kind ever published. And the greatest scholars. 
statesmen, thinkers, men Ill.every walk of life, have bought this work because they agreed with us in this opinion. 
Th. work of 24 -historical authorities, at twenty uaiversitiea, under the editonhip of . ALBERT BUSHNELL HART. Ph.D., LL.D., 

Prof ... aor of History, Harvard 
EDWARD POTTS CImYNEY, A.M., ANDREW CUNNINGHAM McLAUGHLIN,1 A.M.; 

University of Pennsylvania Bureau of Hi.t. Research, ClJI'negie Instit"'''''' 
LIVINGSTON FARRAND, A.M., M.D., Columbia University JOHN SPENCER BASSETT, Ph.D., Smith COlle" 
EDWARD GAYLORD BOURNE, Ph.D .. Yale UnifKrsity EDW.\RD CHANNING. Ph.D., Harvard Uni..,.my 
LYON GARDINER TYLER, LL.D .. William and Mary College KENDRlC, CHARLKS BAIICOCE, Ph.D., 
CHARLES McLEAN ANDREWS. Ph.D. , Bryn Mawr Col/ege Un,..,.sity of ArlSOM 
EVARTS BOUTELL GREENE, Ph.D. , University of Illinois FREDERICK JACKSON TURNER, Ph.D., 
REUBEN GOLD THWAITES, LL.D., Wisconsin Hist. 'Society . UnifIt:Tsity of W;"con.rI" 
GEORGE ELLIOTT HOWARD. Ph.D .. University of Nebraska WILLIAM MACDONALD, LL.D., Br", ... Un/..,.my 
CLAUDE HALSTEAD VAN TYNE, Ph.D., GEORGE PIERCE GARRISON, Ph.D., Uniflersity of TeUl 

Universily of Michigan THEODORE CURKE SMITH, Ph.D., . Willia"", COlle,. 
FRENCH ENSOR CHADWICIt, Rear·Admlral, U. S. N., FREE-During this Presidential Campaign 

A Copper Tablet of 

UNCOLN'S GETTYSBURG SPEECH 
Size 15% J: 19 

We are making a special 
offer during this campaign, 
in order to insure as wide 
a distribution of" The 
American Nation: A 
History_" as possi­
ble. With .each 
set of this work we 
will include, FREE, 
a Copper Tablet of 
"Lincoln's Gettysburg Ad­
dress"-size IS%X 19. We 
value this at $10.00. 
Sead for the Free 32-Pare Booldet­
and particulars about "The American Nation : 
A History." No obligation. You need not buy. 

A 32 Page Booklet giving the scope of .. The 
American Nation: A History," has been prepared. and 
a copy is ready for you. Just ask for it-by mailing the 
coupon. It describes the work which is an absolute neces­sity in each Americao home. Sign tbe coupon NOW .. 

Rece .. t Pres. of the Na.al WlJI' Colle,. JAMES KENDALL HOSMER, Ph.D., LL.D .. -
Rece1ll Librarion of the M 'nneapolis . P"blie Libr� 

WILLI ..... ARCIDBALD DUNNING,- Ph.D., LL.D •• _ 
- Columbia un'"".u, 
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JUST PUBLISHED 

Finger· Print Instructor 
By FREDERICK KUHNE 

Bureau oi CrimbuallclentUicatlon. PoUca Department, CIt)' 01 New YodI; 
Baaed upon th .. Sir E. R. HUfry 
Syat.m 01 Cla .. ilying and Filin, 

A Ten Book for the Guidanca Of. Finger Print EzPerta and Ul 1natNc. 
tor for P_ Intenatecl in the Study of l'l.,... Print. 

THIS volume has been prepared by an expert on finger print., In . response to the demand for an elementary and practical work of 
instruction for those desiring to take. up the study of finger 

prints; a volume that a person of ordinary intelligence could understand 
and from which he could readily learn all of the details of the system. 
In this work, which is based upon the Henry System, the authorrhas 
explained fully and clearly the JJl,ethod of taking, cla!lsifying, comparing 
and filing finger prints. 

The finger print system is without doubt the best: present-day means 
of making immediate and positive identifications and is dally coming 
into more general use. There is no department or business In which it 
is necessary to make identifications, that could not successfully make 
use of the finger print system. The simplicity of the system and the 
small cost at which it can be installed is a strong factor in it. favo,r. 

The finger print system of identification is now in use in many of the police departments in this country and abroad. The United Statel! 
Government has adopted it and requires every private in the United 
States Army to have his finger prints 'taken on erilistment. 

By furnishing the authorities with tludlnger prints of a lO8t cbild or other person 
the Identity of such person can be �tively determined eV8Q, though they 00 found 
dead and disfigured beyond reoogD.ltion. 

The finger print system will no doubt, BOOller or later, be ad!:IptIld by large c0r­
porations employing many hands, for identlfYil?i their employees' by insuranoe 
companies to positively identify the deceased and prevent fraud in the QOllection of 
insurance' by banks to prevent forgery and the withdrawal of funds by unauthorized pef!!O�s; by. institutions, �" departments, etc., in which the identification of 
mdiVlduals 18 one of the reqUl8ltea. 

Finaer prints is a Vfit'Y interesting and fascinating study. Everyone should have 
BOme Knowledge of its uses and advantages. This can be obtained by a study of 
this comprehensive and authoritative volume. 

. 
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The Aeroplane in Arctic Exploration 
By Burt M. McConnell, Canadian Arctic Expedition, . 1913-14 

I N September, 1915, Vilhjalmur Stefansson, Com­
mander of the Canadian Antarctic Expedition, after 

having been " missing " for 18 months and almost uni­
versally given up for dead, surprised the world with a 
telegraphic announcement, from· far within the Arctic 
Circle, that he had discovered land in the western 
Arctic Ocean northwest of Prince Patrick Land, and 
that he was going back to look for more. Those who 
know Stefansson realize that at any moment word may 
come that he has succeeded in this quest, al\d found a 
great Arctic continent. 

It was the writer's good fortune, during the early 
stages of the work leading to last year's results, to be 
one of the supporting party that accompanied Stefans­
soil and his two companions as far out on the sea ice 
as possible, carrying extra provisions and dog rations. 
Of the 65 miles thus covered, we were carried 40 by a 
southwest blizzard. The remaining 25 miles were 
achieved at the expense of 16 days of continuous and 
racking effort on the part of both men and dogs ; and 
on our return over the rough, treacherous, drifting ice 
we encountered even greater difficulties. Ice fields half 
a mile wide consisting of solid masses as large as a 
house, tumbled about in confusion, could be crossed 
only by laboriously hacking trails up and down the 
steep slopes and hoisting and lowering the sleds with 
ropes. In one day of ten hours steady back-breaking 
labor we progressed but 500 yards. 

Such conditions were enough to make the least 
imaginative wonder whether there were not a better 
way to explore the million square miles of unknown 
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The aeroplane vs. the steamer in polar exploration. 

area of the western Arctic. And it was then that the 
potential value of the aeroplane for this work was 
borne in upon me. Here we were, struggling along at 
the mercy of an adverse gale, and covering about as 
much area in a month of ceaseless effort as would an 
aeroplane in an hour! 

The possibilities of the hydroaeroplane in Arctic ex­
ploration are indeed almost unbounded. During the 
winter of negligible daylight it would of course not be 
available. But in one long summer day of from 16 to 
20 hours of brilliant atmospheric transparency. a single 
machine could cover as much territory as the most 
courageous and fortunate sledge driver could hope to 
cover in two months! 

The development in the field of aerial navigation has 
been tremendous within the past three years. In 1913 
there was no slightest possibility of Stefansson using 
the aeroplane to advantage; now all authorities are 
agreed that every objection to its employment has been 
removed. At the rate of exploration thus made pos­
sible, how long would it be before the one remaining 
unexplored area of great extent would be completely 
investigated-that lying north of Alaska and eastern 
Siberia, extending over 90 deg. of longitude from 
Prince Patrick Land to the New Siberian Islands, and 
bounded on the north by the Pole itself? Here it is 
that Stefansson is working ; here it is that the old 
mode of exploration encounters the greatest hardships ; 
here it is that the field of the aeroplane should be 
recognized to lie. 

This field is a broad one. The western Arctic affords 
almost virgin territory for ethnologist and archaeologist, 
and at the same time presents a geographic problem of 
greatest interest. For geographers and students of 

[10 CENTS A COPY $3.00 A YEAR 

tidal phenomena long have contended that within the 
unknown area between Alaska and the Pole there lies 
a land mass of large proportions-either a continent of 
some 500,000 square miles, or an archipelago similar 
to the one lying north of western Canada. Upon the 
hypothesis of a deep and uninterrupted polar basin it is 
difficult to account for the fact that the range of the 
semi-daily tide along the north coast of Alaska is oilly 
about a quarter as great as that at Bennett Island, 
near the New Siberian group. Dr. R. A. Harris, of the 
U. S. Coast and Geodetic Survey, who for years has 
studied the problems connected with the tides of the 
Arctic; has even sketched an bypothetical continent 
within the unknown area. He has also shown that the 
diurnal tides along the north coast of Alaska have less 
than one half the rise and fall which the tidal forces 
acting over an uninterrupted basin would produce, and 
that the daily ebb and flow actually occurs earlier at 
Point Barrow than at Flaxman Island, 275 miles to the 
eastward, whereas with an open polar sea the reverse 
would be the case. On the other band, Dr. Nansen, the 
Norwegian explorer, basing bis belief upon soundings 
obtained during the drift of the " Fram," insists that 
the area in question is a deep open basin. This ship, 
however, in its remarkable drift, barely skirted the 
region under discussion. At any rate, the aeroplane 
stands preeminent as a means for testing the validity 
of these · theories, for it is absolutely impossible for 
ships or dog teams to penetrate far into the interior of 
the Arctic ice pack. 

In 1879 the " Jeanette," under Lieut. De Long, in an 
attempt to reach the Pole by way of Bering Strait 
was forced into the ice pack near Heralg Island and 

(Ooncluded on page 308). 

© 1916 SCIENTIFIC AMERICAN, INC



296 

SCIENTIFIC AMERICAN 
Founded 1845 

Published by Munn &: Co., Inc., 233 Broadway. 

New York. Saturday, 5epteIDber 30, 1916 

Charlell Allen Munn. President, Frederick C. Beach. Secretary. 

Orson D. Munn. Treasurer. all at 233 Broadway 
Entered at the Post Olllce of New York, N. Y •• as Second Class Matter 
Entered &8 Second Class Matter at the Post Olllce Department, Canada 

Trade Mark Registered In the United States Patent Olllce 
Copyright 1916 by Munn &; Co., Inc. 

Great Britain rights reserved 
IIlu8trated articles lUust not be reproduced without permiBBIon 

'i'he object of this joumal is to ,'ecol"(l accurately and 

"acidly the latest scientific, mechanical and indust"ial 

news of the day. A.s a weel.ly joumal, it is in a posi­

tion to announce intel'esting developments bef01'e they 

are published elsewhere. 

The Editor is glad to have submitted to him timely 

articles suitable for these columns, e8pecially when 8uch 

articles are accompanied by photographs. 

Record Gunnery by the " Pennsylvania" 

A
T the opening of the European war, battle prac­
tice with our 12-inch guns was carried on at 
ranges of about 10,000 yards ; and it was be­

lieved generally throughout the fleet that we were 
firing at ranges equal to and generally greater than 
those used by foreign navies. The naval engagements 
of the war quickly dissipated that delusion-the 
cruisers of Craddock's squadron being destroyed at 
12,000 yards ; those of von Spee's squadron at 15,000 
yards, and the engagements on the Dogger Bank and 
off Jutland opening at ranges of from 18,000 to 20,-

000 yards. Our battleships, consequently, are now 
doing their shooting with the main battery at ranges 
equal to these, and under the new conditions our 
1 4-inch guns have been achieving some notable suc­
cesses. The battleship "Pennsylvania " firing at a 
range of 20,000 yards, and using the new director 
system, made five hits on a moving regulation tar­
get ·out of a salvo of twelve 14-inch guns. In the 
following 12-gun salvo she made three hits. Eight 
hits out of 24 sbots must surely be a world's record. 
Moreover, this was done with the new 14-inch gun, 
mounted 'in the new 3-gun turret. 

Now in view of the fact that rumors have been 
running around to the effect that the 3-gun-per­
turret mounting is a failure, this feat of, the " Penn­
sylvania" is certainly very timely and should serve 
to set at rest any doubt as to the effic1ency of the 
system. When it was first tried out experimentally, 
the three guns were fired absolutely simultaneously 
by the closing of a switch. It was found however 
that the air waves set up by the projectiles had � 
tendency to throw them out of their true line of 
fiight. The difficulty was overcome by firing the two 
outside guns simultaneouslY, and arranging the elec­
tric firing connections so that the middle projectile left 
the muzzle a small ,fraction of a second after the other 
two, causing it to follow them at a distance at' which 
the " bow wave " and other air disturbances were not 
sufficient to affect the flight of the shell. This very sim­
ple device completely solved the problem, and the 
recent astonishing results obtained on the "Pennsyl­
vania" prove that the difficulty of interference has 
been completely eliminated. 

Another very gratifying feature in this performance 
is the fact that these results were obtained with the 
new 14-inch gun, which fires a 1,400-pound shell with 
a muzzle velocity of 2,600 feet per second and a muzzle 
energy of 65,68O-foot tons. The theoretical penetra­
tion with this gun is 15.9 inches of Krupp armor at 
a distance of 1 0,000 yards. Evidently, the United 
States Navy possesses in this piece one of the most 
accurate and effective naval weapons in existence ; 
and we may be sure that the results obtained by the 
U Pennsylvania" will give a keener edge to, the con­
troversy, which is raging over the question as to 
whether our future ships shall carry a battery of 
twelve 14-inch guns firing a 1,400-pound shell or of 
eight 16-inch guns firing a 2,100-pound shell. With 
gunnery of equal efficiency, the number of hits se­
cured, were the U Pennsylvania " to substitute a bat­
tery of 16-inch for her present battery of 14-inch 
guns, the number of hits secured would be 5.3 instead 
of 8 out of 24 shots. On the other hand, the destruc­
tive power of the 16-inch shell, whose muzzle energy 
is about 100,OOO-foot tons, would be far greater than 
that of the 14-inch shell. 

Another element regarding the" Pennsylvania's "  rec­
ord, which is giving great satisfaction to our Ordnance 
Bureau, is the fact that the firing was done under 
our new director system, which has been developed 
during the past few years after lengthy and careful 
experimentation. In this system, into the details of 
which it is not expedient to go just now, the whole 
of the' battery is controlled and the pointing is done 

SCIENTIFIC AMERICAN 
by a single officer chosen for his skill in holding the 
telescopic Sights of the target. The system is so 
arranged that 'Yhen the cross-hairs of his telescope 
are on the target, this officer knows that every gun 
throughout the battery is also on. It is evident that 
by this system thO'se individual errors which must 
occur, when there is a gun-pointer for each gun, are 
eliminated. 

Sleet - Glaze - Rime 

A
s recently noted in these columns, the United 
States Weather Bureau has been collecting in­
formation as to the various uses of the word 

" sleet " current in thi$ country and elsewhere, with 
a view to formulating an official definition. This in­
quiry has now been completed and the results have 
just been published. 

The history of the word " sleet" furnishes one of 
the most interestiLg examples on record of the fact 
that language (or, at any rate, the English language) 
was given to man to conceal his thoughts. The word 
has been applied to three different forms of atmo­
spheric precipitation-and one ot

' 
these is itself multi­

farious. It may mean either (1) a mixture of rain 
and snow, or (2 ) something more or less like hail but 
without the structure of the true hdlstone, or d�) a 
sheet of ice coating the branches of trees and other 
objects, and due to the freezing of rain. The second 
kind of " sleet" may again be subdivided into ( a )  
frozen raindrops, o r  particles of clear ice, and (b ) little 
white opaque pellets, like miniature snowballs. All 
these uses of the word " sleet" are found in America, 
though the first appears to be commoner' in England 
than in this country. Moreover, various uses of the 
word are found in scientific and official publications, 
and this fact has given rise to much confusion. 

Perhaps the most serious obstacle 1:0. the way of ar­
riving at uniform usage is the practice, now almost 
universal in the United States and Canada among the 
wire-using industries, of applY'ing the term " sleet " to 
the coating of ice formed by rain freezing as it falls, 
which does so much damage every winter to telegraph, 
telephone and electric transmission wires and poles. 
Other names for this ice deposit are known. In Great 
Britain it is 'called popularly, and also officially by the 
Meteorological Office, " glazed frost," but this name is 
quite unfamiliar"In America. It has also been known 
in both continents as " silver thaw," though this name 
is also applied to an ice coating formed by fog, which 
is llulte different in stnicture and appearance from 
that due to rain. The prevalence of the ice coating 
is often referred to as an " ice storm: " A single short 
expression, easily assimilable into American speech, 
for the coating of frozen rain is obviously a desider­
atum. The connotations of the word ,. frost," as used 
in America, seem to make the British term " glazed 
frost�' inappropriate. These considerations have led 
th,e Weather Bureau to coin the' new term " glaze." It 
is hoped that the electrical and other industries which ';. , 
are practicaily interested in the phenomenon in ques­
tion will take kindly to this term, and stop calling the 
formation by the ambiguous name " sleet." 

The Weather Bureau has decided to restrict the term 
" sleet," for official purposes, to the small particles of 
clear ice which frequently fall in winter, with or with�­
out an admixture of rain. These part�cles have not 
the structure of hail-the attendant of summer thun­
derstorms-which consists of concentric layers of ice 
and compact snow. They also differ from those curious 
little balls, looking as though powdered with flour, 
which also sometimes fall in cold weather, and to 
which the technical name " soft hail " has been applied. 
This name is hardly a happy one, and many English­
speaking meteorologists prefer to use the German name 
GraupeJ. 

Lastly, the Weather Bureau has also adopted from 
the ofllc1al vocabulary of the British Meteorological 
Office the term "rime," as the name for a coating of 
rough ice formed on terrestrial objects from fog; when 
the water droplets of the latter are undercooled, so 
that they turn to ice on coming in contact with solid 
bodies. Very striking examples of rime are seen in 
mountainous regions, where long feathery needles of 
ice form on the windward side of objects in a drifting 
fog. Rime is what the Germans cal Rauhreif, and the 
French givre. 

The Physiology of Labor 

N
ATIONAL fortunes, according to the teachings 
of modern economists, comprise not only ac­
tual but potential assets, viz., the working ca­

pacities of citizens. The problem therefore arises 
of utilizing these assets to the best possible advantage, 
so that the whole social mechanism may work at max­
imum efficiency. One side of this has been mainly 
considered by American experts and constitutes what 
is called Scientific Management, viz., the organizing 
and coordinating of component movements so as to 
make the workers' labor as effective as possible. An­
other aspect will be studied in the Emperor William 
Institute for the Physiology of Labor, which has re-
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cently been opened at Dahlem, near Berlin, and which 
makes part of those great laboratories of science 
whose foundation has been from time to time dis� 
cussed in this journal. 

While being mainly intended for the study of pro­
fessional and industrial hygiene, this Institute is likely 
also to assume importance for biological research in a 
wider sense. 

It is well known that the trend of modem civiliza­
tion is towards an increasing substitution of intellectual 
for physical work, the actual energy being supplied by 
machinery, whereas workmen lire intrusted with the 
supervision of the latter and such operations as are 
mainly dependent upon skill, attention, thoroughness 
snd endurance. The center of activity is thus shifted 
from the muscular to the nervous system and the brain, 
and is based on proper working of the senses, percep­
tive powers and will discipline. Only in this wider 
sense should labor be understood in reviewing the task 
of the new Institute. 

It would, of course, be a hopeless task to investigate 
thousands of individual cases. The main prin­
ciple of biological research, in fact, consists of real­
izing and choosing the typical, and thus reducing the 
multiplicity of phenomena to a limited number of 
cases. 

Biological research can only hope to arrive at any 
suitable results by decomposing the complex phenomena 
of life into simple phenomena and gaging separately 
each effective factor. At the new Institute it is thus 
intended to investigate the output of the human or­
ganism, from a physical as well as a mental point of 
view, in connection 'with the various tasks of life, as 
well as according to sex, age, individual constitution 
and race. It will be ascertained bow far this output 
depends on food, on the physical conditions of the sur­
roundings,--air, temperature, atmospheric currents 
moisture, nOise, natural climate and the artificial cli: 
mate of dwellings, factories and mines,-on dress and 
many other factors. In fact, all these infiuences are so 
far little known, and, generally speaking, we are more 
familiar with morbid than with normal circumstances 
in the life of the individual. . However, even with re­
gard to pathological lesions, much remains yet to be 
done. Deviation fro� normal life, as a consequence:Of 
professional accidents, will often take ,a long time -to 
develop actual illness requiring medicltl help. in many 
cases there will even be no illness at all, but a general 
impairing of health, resulting in predispostion for bac­
terial infection or aggravation of an, existing complaittt. 

Inasmuch as rational feeding will improve the glht­
eral condition of any healthy individual, food may be 
considered the most important means of protecting man 
against noxious alterations as produced by overwork. 
On alimen� physiology devolves the task of stating 
the amount and kind of food materials required for 
yielding a given amount of work or improving the gen­
eral condition of the organism.. Much statistical ma­
terial derived froin practical life will, of course, have 
to be examined in this connection, e.g., the rellitive 
distribution of vegetable and animal food, provincial 
peculiarities, 'relations between country and town diets, 
the feeding of small and large families, etc. 

-

Another problem studied at the' PhYSiological De­
partment is that of fatigue, on which much valuable 
material of an empirical character, that is, as yet de­
void of any sound theoretical basis, has been obtained 
by the Taylor system. The circulation of the blood 
affords an objective standard for gaging bodily fatigue. 
In the case of intense physical work, the blood, in fact, 
fiows from the abdominal organs into the body and, 
limbs, thus widening' their blood vessels ; during fa­
tigue the blood moves in an OPPOSite direction, thus 
tightening the veins in the body and limbs and widen­
ing those of the abdominal organs. Observation of 
these phenomena has allowed two means to be devised 
for preventing or compensating fatigue, viz., a proper 
distribution of intervals and the inserting of what are 
called" auxiliary operations," viz., the activity of fresli 
groups of muscles. Actual tests at the Institute have 
resulted in a considerable increase of output. Scien­
tific management is here studied independently of any 
economical or financial factors. 

In a special department is investigated the pathology 
of work. The housing problem and endemic maladies, 
such as tuberculosiS, caused most frequently by inade­
quate accommodation as weil as alcoholism, the prob­
lem of female and infant labor, etc., are some of those 
coming within its province. Professional diseases are 
also considered in this part of the Institute. 

The third department, that of Hygiene of Work, 
will ascertain the most satisfactory conditions for car­
rying out a given operation. This is mainly a question 
of logical deductions from investigations in other de­
partments. 

There will, of course, be close cooperation between the 
Institute and engineering practice, so that the results 
of scientific research may be of value in actual practice 
and contribute to the solution of the social problems 
engendered by our modern industrial system. 
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Naval and Military 

The Gun Supreme in Battle-The naval critic, J. 
B. Gautreau, writing from Paris for the Naval and 
Militat·y Record, says that recent events tend to 
show that the instantaneous destruction of the most 
powerful battle unit can he effected more easily by 
the gun than by the torpedo. As proof of this he 
points to the fact that the British ship " Marlbor­
ough" of the " Queen Elizabeth" type received a tor­
pedo hit without being disabled or disarmed ; whereas 
some of the largest and best-protected units were 
seen to founder with tragic suddenness as the result 
of L'()ncentrated salvos by heavy guns. This striking 
proof of the superiority of the gun, he says, is con­
sidered in the }j'rench navy as being, so far, the most 
important lesson to be derived from the North Sea 
battle. 

F.rench View of the Big-Gun Controversy.-The 
Bame writer gives it as his opinion that the most re­
liable means of victory is provided by the concentra­
tion at the target at long range of the greatest number 
of efficient heavy guns. The best battle squadron 
will be the one having the most heavy guns on the 
shortest length of battle-line, and therefore best able 
to train its whole -armament on a single target. In 
this respect he believes that four of the French Tour­
villes, mounting among them 64 guns, would enjoy an 
uncontested tactical advantage over eight ships of the 
German Ersatz-Woerths type, carrying an armament 
numerically equal though superior in caliber. 

Mobile Coast Defense.- The present war has de­
monstrated the value of mobility and the urgent need 
of changing the position of a battery as soon as it 
is located by the enemy's aerial scouts. Col. C. G. 
Morton, writing in the Army and Navy Journal, states 
that the difficulty of concealing the present big gun 
emplacements of our· coast system and of providing 
additional cover for them has led to the considera­
tion of making these elements mobile, either by the 
use of tractors over ordinary roads, or by the use 
of special railroad cars for the .guns . to be fired· 
directly from the trll'ck. ·He is of the opinion that 
om:. present coast defenses; designed twenty years ago, 
lack concealment, lack ('oyer against high angle and 
shrapIteI fire, and la�k mobility. 

Admiral 'Fletcher on Target Practice.-In his ex­
amination before the House Naval Committee a few 
lllOnths' ago, Admiral Fletcher, · in referring to our 
.practice at the long ranges, which we have adopted 
.as the result of the teachings of the European war, 
·stated that such has been the improvement in target 
11ractice that in recent long-range firing in Cuban wa· 
. tt'rs the percentage of hits was in some Ctlses as high 
.at ranges of from 14,000 to 18,000 yards as at the 
.8horter ranges of from 10,000 to 12,000 yards. This 
.practice is not to be confused with the test of the guns 
of the " Pennsylvania" carried out a week or two ago, 
in. which a record 9f eight hits out of twenty-four 
shots was obtained, as mentioned on our editorial page. 
The spring practice of the :fleet was forty per cent 
better than that of the previous year. 

Battleship Torpedo Nets. - Hitherto, the United 
States Navy has not favored the use of torpedo ncts 
suspE'nded from the boom and. forming a crinoline, as 

·it were, around the ship. An objection to these nets 
·is that if they are to be effective when a ship is in 
'motion its speed must be reduced to a few knots; for 
otherwise the rush of water would carry the nets 
well up toward the water surface, leaving the hull of 
the ship exposed. Used when the ship is at anchor, 

· torpedo nets are an undoubted defense, but torpedo 
attack will· very rarely be practicable under these con­
ditions. The most feasible scheme is the construction 

· of all outer false shell of steel plate which conforms 
· to the model of the ship. The monitors built by the 
British were of this type, which seems to have proved 
an effective defense. 

SUperiority of 16' Guns.- The consideration which 
It'd the Navy Department to adopt the 16-inch gun for 
.. ur future battleships and battle cruisers was the fact 
that thE'Y can pierce the armorplate of foreign battle­
ships at a range of 17,000 yards, as against a penetra-
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Mosquito Nuisance.-The residents of West Had­
donfield were for years pestered and tormented by 
mosquitoes, whieh, it was learned upon investigation, 
were propagated in stagnant pools between the rail­
road and Haddon avenue. It was found practically 
impossible to drain these to the street gutters, hence 
another method had to be employed, and it was de­
cided to

' 
sink the water into the ground. Under the 

supervision of L. Z. Lawrence, a heavy charge of dyna­
mite was sunk and discharged about twenty feet under 
the surface. This caused the pools to dIsappear in 
short order, and no water has accumulated at this 
point up to the end of the year. It might help other 
infested places if the above method was tried. 

Chemistry of Individuals.-The question of the 
chemistry of the species and of the individual is one 
that has a great interest in the field of biology. Be­
tween different individuals of the same species there 
are observed variations in anatomic and histologic 
structure, and in the same way there exist variations 
in chemical composition and reactions. Some note­
worthy researches in this direction were made by M. 
Slovtzoff, of Petrograd, upon insects, and especially 
upon June bugs of a healthy and normal character and 
collected at the same time. He makes a great number 
of analyses and :flnds that taking the amounts of fats, 
chitine and nitrogen as a base, the specimens can be 
divided into several groups. About half the total num­
ber· go to make up the average. class, while the rC" 
mainder show variations on both' sides of the line, and 
he is able to make curves of variation analogous to 
what De Vries and others established for size, weight, 
color, etc., of .dilIerent animals of a given species. 

Solar Activity and Terrestrial Magnetism.-Al­
though It has been recognized for years that a close 
relation exists between :fluctuations in solar actiyity 

. and in terrestrial magnetism, no criterion of solar ac­
tivity, hus heretofore b.een . found to synchronize pre- . 
cisely with any quantity used as an index of the earth's 
magnetic acMvity. In a recent paper by Dr. L. A. 
Baut!r t�is fact' is taken as the pOint. of departure in 
an interf!sting development of the subject. Dr. Bauer 
points out that, for example, the maximum magnetic 
activity in .1892 preceded the maximum sunspot activity 
of that. period by a year. Again ) the recent minimum 
terrestrial magnetic activity seems to have occurred in 
1912, while the sunspot minimum did not take place 
.uLtil a year later. Moreover, the amount of magnetic 
Jlctivity is not necessarily commensul'dte with that o.f 
·,solar activity, no. matter. what !Deasure of the latter is 
used. If comparisons be made for shorter periods than 
a year-a month, for example-the lack of synchronism 
and proportionality becomes still more pronounced . 
However, since 1.905 a new index of changes in solar 
activity has been available in the shape· of . solar­
constant values, as determined by Abbot. As is well 
known, these values are subject to marked :fluctuatiQns, 
which. may amount to as much as 10 per cent. Dr. 
Bauer has made a comparison between the annual 
changes in solar-constant values from 1905 t� 1914 with 
the irregularities in the annual changes· of the earth's 
magnetic constant, a·nd the two sets of data are found 
to show generally similar :fluctuations. 

· tive range of 15,000 yards for the 14-inch gun. Our lat­
est battleships carry twelve 14-inch; in place of this 
battery the new ships will mount eight 16-inch. Ad­
miral Straus, Chief of the Ordnance Bureau of the 
Navy, believes that the greater volume of fire of the 
twelve 14-inch more than compensates for the greater 
penE'trath'e range of the smaller number of 16-inch 
guns. However, the fact that the war has' shown a 
continual increase in fighting ranges and that the for­
cign· navies are going in the direction of 15 and 16-inch 
guns has determinl!d the Department to adopt these big 
guns.. It should be noted, furthermore, that the de-· 
structive effect of the burst of a shell weighing 2,100 
pounds will be far greater than that of the 1,400-pound 
shell of the 14-inch guns. 

Sterilizing Grain by Chloride of Lime.- With a view 
of combating plant diseases which are propagated by 
means of the seeds, the necessity of employing antisep­
tics upon the seeds has been .recognized for some time 
past. In the approved methods, the antiseptic is used 
for a long enough time to destroy the bacteria and the 
spores on the surface of the seed, but not sufficient to 
affect the germinative power. This method of proceed­
ing is also used in laboratories of vegetable physiology, 
in which it is often indispensable to employ only such 
seeds as are quite free from micro-organisms. Up to the 
present, there have been employed as germicides only 
mercuric chloride, formic aldehyde, hydroxyl or alcohol; 
but experiments lately made by J. Wilson show that all 
these substances can be replaced to advantage by 
chloride of lime. The best solution for this purpose is 
obtained by using lOO parts chloride of lime (contain­
ing 28 per cent of chlorine) in 1,400 parts water. After 
standing for ten minutes, the clear liquid contains 2 
per cent chlorine, and is ready for use. Seeds are 
dipped into this liquid, and unless in the case of a very 
long immersion, it is not found necessary to wash them 
to remove traces of the solution, for this does not appear 
to affect the germination. Experiments made with vari­
ous seeds show that the time which is required for the 
surface sterilizing effect is always less by several hours 
than the time taken to affect the seed itself. The 

. time of immersion is quite variable according to what 
seeds are used, for instance the surface of buckwheat 
becomes sterilized in six hours, while more than twelve 
hours are required for wheat grains. For this reason 
a large quantity of sel?ds should not be treated without 
making a laboratory test upon a small number. The 
volume of the solution should be at least :flve times that 
of the seeds. 
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Electricity 
Harvard Stadium to Be lliuminated.- In order to 

make the stadium available for late afternoon and 
evening football practice, as well as to make it possible 
to play longer periods in the October games without 
being handicapped by darkness, the Harvard author­
ities are presently considering the installation of a 
lighting system. 

An Electric Truck That Carries Its Own Charging 
Set is in use by the line crew of the Benton Harbor-St. 
Joseph Railway & Light Company of Michigan. The 
electric truck, a one-ton vehicle, carries a motor-gen­
erator set in order that the battery may be recharged 
at any transformer station. Otherwise it would not be 
possible for the truck to be recharged in the country 
districts where no facilities are afforded for the han­
dling of electric vehicle batteries. 

A New Refillable Cartridge Fuse has recently been 
introduced, having for one of its features a sealed fuse 
link. A number of the linKS, protected· in a glass tube, 
are carried in the pocket, and when one of the new 
fuses blows it may be renewed by simply unscrewing 
one end of the cartridge case, removing the glass con­
tainer of the burnt link, and substituting a new fuse 
member. The new cartridge fuse is constructed in 
compliance with the National Electrical Code. 

Copper-Clad Steel Wire is finding its way into tbe 
electrical industries for certain purposes where wire 
cost and wire strength are important considerations_ 
The new wire, consisting of a steel wire core with; a. 
welded copper jacket, costs less per pound than copper­
wire ; is 7 per cent lighter, size for size; is 60 per cent: 
stronger, and therefore can be used in smaller sizes� 
giving better service ; averages 126 per cent greater 
elastic limit, and does not reach a " yield point " under 
extremely heavy snow and ice storms; and, lastly, costs 
less to maintain. These are· the claims set forth by 
manufacturers of such wire. 

Novel Electric Connector.- Simple but efficient is 
the electrical conductor recently patented by Johann 
G. Peterson of Jersey City, N. J., cousisting of two 
spring arms with apertured plates. The normal state 
of the present connector is with the spring arms 
sprung, so that the apertures of the end plates are not 
in alignment. Thus if the two. plates are placed. on a 
binding post of any kind, no matter whether the fas­
tening nut should work loose, a good contact is estab­
lished by the shearmg action of the connector: Ta-plare 
or remove a connector from a binding post, the spring 
arms are pressed together in order to align the aper-

· tures of the plates .. 

Cont�mplated Electrically-Heated Hotel.- A 10cJl 
electric' company of Rupert, Idaho, states the Electrical 
World, is figuring on heating a 50-room hotel t�rough 

· an electric boiler and indirect radiation. Such ·an i�­
'stallation wili. have to be made to coinpete with coal, 
'but owing to the elimination of a fireman, as well as 
·the upkeep of the equipment, it is believed that no 
·trouble will be encountered by the company in securing 
· the contract. A maximum demand of 300 kilowatts I� 
being figured on. The electric heating of the high 

· school of Rupert, Idaho, has attracted wide attentiort. 
.Energy is bought cheaply from the Minidoka reclama­
tion plant. 

; 
Battery Light for Manhole Work.- Weighing b�t 

40 pounds complete, the storage battery lighting equip­
ment recently introduced by the Commonwealth Edt­
son Company of Chicago is proving of great assistanc,e 
to manhole workers in splicing cables and other tasks. 
The main reason for adopting an electric lighti� 
equipment is obviously to eliminate the danger thqt 
would arise if an open :flame were taken into a ma�­
hole containing gas. A black-japanned pressed-st�l 
battery box is used to carry the manhole lightiug outfJt 
about, the eqUipment conSisting of a six-volt, �O all?­
pere-hour storage battery, and two 25-foot lengths of 
cord, with plugs, lamps and shields attached. 

"The International System of Electric and Mag­
netic Units" is the subject of Scientific Paper No . 
292, which has just been published by the United States 
Bureau of Standards. The paper gives full descriV­
tions cif the existing methods of measurement and tho�e 
which have been proposed, and states the advantages 
of the methods already approved. All electrical meas­
usements in the various countries are based on certam 
standards, kept at bureaus of standards. These stand­
ards represent the units, such as the volt and ampere. 
in terms of which measurements are expressed; SeV­
eral different systems of electric and magnetic units 
have been proposed from time to time. These systems 
have been put forward as having noteworthy advan­
tages in a theoretical way over the units which are 
ordinarily used. A careful study, however, has shown 
that the advantages of the proposed systems are not 
such as to. justify a general change of units. In faot, 
too present paper shows that the ordinary units are in 
many ways superior to those proposed. 
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Suspended span, connected up to hoisting links, but with load of span still carried by the scows 

Further Light on the Quebec Bridge Disaster 
A Minute . Examination of the Structure Discloses Internal Evidence of the Cause of the Collapse 

IN our issue of Jast week, containing an account of 
. the-fall of the suspended span of the Quebec Bridge, 
'we gave details as to the size, weight, and method of 
lifting into position of the central suspended span of 
the Quebec Bridge. It will be remembered that the 
span was 640 feet long, 88 feet wide and 110 feet 
deep, and that it weighed over 5,000 tons. It was 
towed to the bridge upon the scows upon which it had 
been erected, and it rested at its four corners upon 
four lifting-girders, between each of which and the 
end of the truss above was interposed a cast-steel 
rocker-bearing, capable of universal movement, placed 
there to prevent any inequality in the speed of the 
lifting, or any movement of the truss due to temper­
ature and wind, from setting up abnormal stresses in 
the span itself or the lifting gear. 

Last week, in the absence of any close professional 
examination at the site, we offered a possible theory 
as to the cause of the span's slipping off its lift\ng 
girders, suggesting that there might have been rota­
tion of the southwest girder ( where the first drop oc­
curred) about the pins, by which the girder was at­
tached to the lifting chains,-the girder thus kicking 
away from under the truss, leaving the span supported 
on only three points and 
setting up stresses in the 
cross - bracing w h i c h 
caused it to collapse and 
allow the whole truss to 
fall from its supports in­
to the river. 

ing analysis of the conditions which led to the disas­
ter is based upon the advance proofs above referred to. 

Briefiy stated, the primary cause of the disaster 

---.. 
-'� 

The rocker bracket which broke and precipitated 
the faU 

was the fracture and breaking down of the cast-steel 
rocker-bearing interposed between the bottom of the 
southwest corner of the span and the lifting girder 

Co111'lely 01 Englneorlnl Ii .... 

upon which it rested. The proof of this was found in 
the condition of the lifting girders after the span had 
disappeared, particularly as regards the crushing down, 
bending, scoring, etc., of certain details of the girders 
themselves, the condition of the lifting chains attached 
to them and of what was left of the rocker-bearings. 
The work of making a minute examination started a 
few hours after the collapse. Engineers of the St. 
Lawrence Bridge Company, outside engineers retained 
by them, as well as members of the Board of Engineers, 
took part in these examinations ; and on invitation, a 
separate survey of the conditions was made by one of 
the editors of Engineering N eW8. Hence we feel justi­
fied in accepting the unanimous conclusions arrived 
at as representing the true cause of the disaster. 

The rocker-bearing so often referred to was built up 
as follows : On the top of the girder was a steel shoe 
casting with a longitudinal pin groove, which carried 
a pin 9% inches in diameter and 46% inches in length, 
which lay parallel to the longitudinal axis of the 
bridge. On this pin rested the steel rocker-casting, 
which is believed by the engineers to have broken, and 
this casting in turn carried a short transverse pin, 8 
inches in diameter by 26%. inches long. The upper 

shoe, which was attached 
to the base of the end 
post of the span, rested 
on this transverse pin. 
To keep the castings in 
proper central bearing 
when the hangers picked 
up the lifting girders, 
four centering p I a t e  s 
were bolted to the bot­
tom casting and fitted 
into the inner corners of 
the cruciform rocker. 

Since that article was 
w r i t t e n, EnginefR"ing 
N eW8, with the assistance 
of the officers of the St. 
Lawrence Bridge Com­
pany, has made on the 
spot a very thorough in­
vestigation of the disas­
ter. The Bridge Company 
asked the editors of that 
journal to extend to the 
other technical journals 
the courtesy of advance 
proofs of its article, with 
a view to securing accu­
racy and thorough detail 
in other technical publi­
cations. Our photographs 
were taken by the Bridge 
Company, and the fo])ow-

. A comer of the span in position on Ufting girder 
during erection 

Photograph showing the shoe or the southwest rocker 
and the hanger after the faD of span 

When a descent was 
made down the southwest 
hanger after the accident, 
the top of the lifting 
girder showed the condi­
tions revealed in the pho­
tograph which accom­
panies this article. It 
was immediately noted 
that of the four center­
ing plates the northwest 
plate was in place, but 
crushed down vertically . 
Beside it was the girder 
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suspension bridle, also 
crushed vertically. The 
southwest centering plate 
was gone, but its bolts 
had been sheared off ver­
tically, which indicated 
the descent of some ver­
tical load upon it. 
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Tricks of the A�to­

mobile Thief 

The presence and con­
dition of these two cen­
tering plates proves that 
conditions remained nor­
mal up to the moment 
when some vertical blow 
was delivered to the west 
centering plates of the 
southwest hanger. These 
plates are the only points 
on any of the hangers 
at the four corners of 
the span where direct 
vertical or shearing ac­
tion is indicated-all else 
shows a combination of 
turning, twisting and 
sliding. The vertical in­
jury to these plates must 

Test or a IS-inch naval sheD against 13-inch armor. 
The child acts as a scale to show the enormous 

dimensions oC the sheD 

This 16-inch sheD passed through 13linches or armor, 
35 Ceet oC sand, covered three-quarters oC a mile, 

and went through this cottage 

T
HERE is perhaps no 
c 1 e v e  r e r class of 

thieves than the automo­
bile thieves. Their activ­
ities are truly startling, 
and in many cases th�ir 
efforts completely baIDe 
the numerous attempts on 
the part of car owners to 
protect their cars from 
theft. It is no uncommon 
thing for a car equipped 
with an ignition lock, a 
fuel lock, or even a pair 
of stout chains, to disap­
pe a r. Even watchmen 
sometimes fail to prevent 
the disappearance ef a 

car. A few of the �ricks 
employed by the organ­
ized 'band of automobile 
thieves are described in 
the following paragraphs, 
and these not only serve 

have preceded all other effects noted elsewhere. The 
two other centering plates of this southwest corner 
showed the bolts sheared downward and forward (that 
is, toward the suspended span, at 45°; the southeast 
centering plate was free and the northeast one was 
mIssmg. These conditions indicate that backward 
movement of the girder occurred on the east side of 
the pin simultaneously with the dropping of the truss 
shoe. The lower pin was in place, but was rotated 1% 
inches and scored spirally, indicating backward move­
ment of the girder and crosswise movement of some 
superimposed burden. 

The fracture which caused all the mischief prob­
ably occurred near the root of the front, lower pin­
bracket of this rocker, which put the bearing on the 
lower pin out of service. Probably the fracture entered 
the upper pin seat and one of the upper brackets also. 

. Concentration of the enormous 1250-ton load on the 
fracture edges must have caused crushing, tipping of 
what was left of the rocker, and some backward move­
ment of the lower shoe and lifting girder. It was inci­
dental to this quickly-passed stage of the catastrophe 
that the. westerly fragment of the rocker bore down on 
the two 'west centering plates, curli�g one of them o�er 
and forcing the other off by downward shear. In the 
same action the fragments of the broken rocker were 
ejected from between the two pins 
liKe a smooth, wet orange seed, and, 
the impulse kicking back the entire 
swinging lifting girder, the corner 
of the suspended span fell free, 
merely grazing the pin and the 
girder cover-plate as it went off. 

These events, written in the mark­
ings on the southwest girder, make 
all the other actions subsidiary. 
Indeed, the examination of the 
other three hangers shows the very 
sequence of movements which must 
inevitably have followed from the 
starting of the fall of the span as 
above outlined. 

We are entirely in agreement 
with Engineering News and the 

(Concluded on page 310) 

Sixteen-Inch Naval Gun Penetrates Thirteen-Inch 

Armor Plate 

T
HE new 45-caliber, 16-inch type gun built for the 
Navy has been undergoing a series of very thorough 

tests, and so far with gratifying results. It is 60 
feet in length, weighs about 80 tons, and fires a pro­
jectile weighing 2100 poilnds, with a muzzle energy of 
approximately 100,OOO-foot tons. Up to the present time 
the tests have been of a general character; but last 
week the gun was tried out with an armor-piercing 
shell against a 13-inch Krupp plate. The plate had 
behind it the usual heavy backing of timber and sand, 
there being a mass of sand banked up against the 
backing and extending for some 30 or 40 feet be­
hind it. 

The shell made a clean perforation of the armor, 
timber and sand backing, was deflected, and traveled 
about three quarters of a mile farther, finally passing 
through the cottage of a Government employee at the 
Indian Head proving ground. Fortunately, no one was: 
injured. The shell doing the enormous amount of wor,k 
involved in the perforation of armor, backing and sand­
bank came to rest, it will be noticed, fairly indct; 
although the photograph shows incipient signs of heavy 
llaking near the tip of the nose of the projectile. 

to expose several of the methods actually practiced, 
but they also serve to indicate the great amount of 
ingenuity possessed by these thieves. 

One of the favorite tricks of the automobile thieves 
is to dress as repair men from a garage, drive up to 
a stationary car, fasten a tow line to it and chug 
away, ostensibly to the repair shop. 

. 

Sharp nippers make car thieves superior to steel 
chain locks on the wheels. Too many car owners rely 
on chains to prevent theft, only to find to their loss 
that these offer but scant protection. 

Devices for locking the fuel system of a car do not 
baIDe the automobile thieves. When they find the gaso­
line tank locked, the adepts bring into use their own 
portable fuel tanks, which they mount on the wind­
shield, or some other convenient support, and pipe the 
gasoline tl�rough a rubber hose from bucket to car­
buretor. .A,gain, devices for locking the ignition sys­
tem are of, no avail; by carrying their independent 
ignition system the thieves can soon have the engine 
operating as efficiently as if it were employing its own 
magneto and distributing devices. 

A New Deluge Tablet 

I
T is reported from the Smithsonian Museum that 
there has been found among the museum's large 

stores of uncollated Mesopotamian 
texts a small tablet containing_ 
an account of the Deluge, sn�' 
stantially in accord with other itetl!£l 
of a similar nature already know£' 
The tablet just discovered 1s in � 
extremely early Accadian or Sull1": 
erian tongue, and dates back to at 
least 2250 B. C., being thus notably 
earlier than most of the Deluge in­
scriptions. It appears to be a con­
tinuation of a similar tablet found 
in the museum and translated some 
time ago. The Smithsonian Assyri­
ologists are now employed in a thor­
ough search for some further mem-

.-;::-___ bers of the series. 

A few oC the methods practiced by automobile thieves in the theCt of ears 
Above. using the tow-line; left, using the portable gasoline tank; righ� cutting wheel chains with powerful pliers; below. installing an auxiliary ignition system 

© 1916 SCIENTIFIC AMERICAN, INC



300 

Strategic Moves 

THE general aspect of the European war at the 
present time suggests the lull before the storm. 

There are no spectacular movements to record, from 
any front ; yet there has been inaction nowhere. Each 
battlefront seems to be held in force, Western, Eastern, 
Italian, Southern and Asiatic, while the lines are 
dented and bruised here and there without any achieve­
ments of note resulting therefrom. 

But it is believed by many observers that affairs of 
moment are pending, gigantic movements in course of 
preparation, where, nobody knows. The time which has 
elapsed since the war entered the newest phase, brought 
about by the introduction of Roumania into the fray, 
has scarcely' been sufficient to allow troop concentration 
following the declaration of war, especially as general 
reserves as well as troop bodies from various fronts 
must -be redistributed to back up the movement; and 
the direction in which Roumania would jump was so 
uncertainly indicated that the Entente could not with 
any degree of surety assume alliance on its side and 
make pre-actional disposition for immediate use. 

There seems to be a disposition on the part of public 
and press to give undue prominence to Mackensen's 
operation in the Dobrudja. As a matter of fact 
this movement is but a sort of counterbalance 
to that which took place when Roumania swept 
into Transylvania ; a glance at the map will ' 
show why. 

Roumania's line of defense from the south 
and southeast is formed by the line of the 
Danube. Fifty miles northeast of Rustchuk, 
the Roumanian frontier ceases to be limned 
by this river, which then pursues a north­
easterly course until it reaches the heart of 
the division between Dobrudja and Wallachta, 
the principal province of the Roumanian king­
dom, from whence the Danube thrusts due 
north to the Bessarabian border, thence south­
east to the Black Sea. It is clear, then, that 
all Dobrudja lies without Roumania's line of 
defense, and, in consequence of the long line to 
be defended, there are insufficient troops at 
first available for the defense of the outlying 
position. In Transylvania, the Austrians are 
shortening their lines by slowly giving up por­
tions of this province, falling back toward the 
chord of the Transylvanian peninsula. 

There is a limit, ' however, to the amount of 
Dobrudjan territory which can readily be con­
ceded to invasion. Mackensen's advance must 
proceed on a decreasing front as though his 
men were marching into the mouth of a funnel, 
for the northeasterly trend of the Danube and 
the shore line of the Black Sea combine to 
produce this geographical situation. At the 
narrowest part of the funnel runs the railway 
from Constanza to Cernavoda, the former on 
the Black Sea, the latter on the Danube, and 
this line must be held by the Entente, lest a 
way be opened for a Teutonic advance upon 
the flank. 

It is axiomatic that in modern warfare swift 
movement and ample supply can be accom-
plished- only by the use of railway facilities 
properly placed. Mackensen's northward advance 
through the Dobrudja has possessed an.  artery . of S1,lp­
ply in the railway from Varna. Should the Constanza­
Cernavoda line be gained and held, the Teutonic forces 
would then be . able to turn westward and begin their 
battering at the Cernavoda bridgehead, which, once 
carried, even , at a ,  tremendous cost" would open up an 
entrance into J;to�ania on, the home side of the Dan­
ube defenses. .�'or these reasons it is necessary that 
this east-and-west raiLway:in the Dobrudja be held by 
the Entente ; and the disp�tches indicate that retire­
ment has ceased. It , is by far .  the most logical point 
to defend in the entire province. Here the front is 
most restricted and can be held by the fewest men. 
Only a limited number of men can occupy a given 
space ; therefore, if the Entente holds this line with 
an adequate force, three times their number should not 
be able to dislodge them. And it the combined Rou­
manian-Russian advance into Bulgaria, a movement 
generally forecast, takes place in the vicinity of Rust­
chuk, Mackenson's men will have to come tumbling out 
of the Dobrudja at breakneck speed, or be trapped like 
rats in the Dobrudja and northeastern Bulgaria. 

Meantime, serious preliminary action has developed 
along the southern line. French, English, Serbs, Italians 
and Russians have begun their poundings upon the for­
bidding mountain barriers which hold them from Serbia 
and Bulgaria. Already the local Bulgarian successes 

SCIENTIFIC AMERICAN September 30, 1916 

of the War, September 22nd, 1 9 1 6  

By Our Military Expert 

which marked the opening of the Macedonian offen­
sive have been, to a great measure, overcome, and the 
Entente has advanced its line on the west until, it is 
report-ed, Monastir is threatened with immediate recap­
ture. With ' the fall of Monastir, the line of the Cerna, 
a general line of Teutonic defense, will be turned and 
the way opened for general advance toward the re­
demption of Serbian soil and, indirectly, against Aus­
tria. 

In eastern Macedonia several villages near the 
Struma line have been retaken by the Bulgars, a part 
of their defensive operations which have come to be 
marked by offensive-defensive methods, although these 
successes have so far accomplished nothing toward re­
taking the Struma line behind which the Entente is 
preparing for advance. 

Before leaving the subject of operations in the 
Balkans it may' be well . to consider for a moment the 
conditions now existing in Greece. When the Bul­
garians occupied Kavala, a considerable force of Greek 
troops, esti1J1,ated at something less than an army 
corps, were held technically as armed neutrals, really 
as prisoners of war, and they were sent into, Germany. 

The battle regions of southeastern Europe 

The general situation in Greece has been a disturbed 
one, with the main sentiment of the country distinctly 
hostile to Bulgaria and somewhat in favor of espous­
ing actively the Allied cause. Pro-Teutonic sentiment 
of the Throne has been the principal reason why Greece 
has not ere this become involved. The Greeks and 
Bulgars are natural enemies ; and the action of Bul­
garia in spiriting away an army corps of Greeks, dazed 
and uncertain as to what action to take, due to polit­
ical muddling, has increased the feeling of displeasure. 
Greece has sent an ultimatum of sorts to the Teutonic 
authorities demanding the return of these soldiers. 
There is scarcely 'a chance that the men will be re­
turned-and the chances are exactly equal that if Ger­
many holds the Greek troops, Greece will declare war 
within a very few days. 

Greek entrance into the war would place a force of 
at least 300,000 men available within a reasonable time, 
at the service of the Southern High Command-an 
ample number to take over enough of the general line 
to enable General SarraiJ to detach troops to bridge the 
gap in the line between his left and the Italian forces 
before Avalona, thereby forming one continuous line 
of operations from the Allgean Sea to the Adriatic, and 
render possible a more speedy reclamation of the Al­
banian and Serbian territory. Political developments 
in Greece, within the next few days, should be 
watched with a great deal of interest. Diplomacy is, 

after all, an even more powerfUl weapon than Force. 
In France, the Somme sector still marks the center 

of interest. Gradually the British and French are 
biting away nibbles at point after point in the attempt 
to so undermine supporting positions that the entire 
structure of defense must eventually crumble and fall. 
While the ceaseless hammering continues along the 
general Somme front, the French have begun to turn 
some . of their attention to broadening the section won 
since the begInning of the attack. The old line and 
the new meet to the southward in the vicinity of 
Chaulnes. About three miles north of this point the 
Entente is already in position to cut downward and iso­
late the town. East of Chaulnes are important rail­
way junctions, the main line from Laon to Amiens 
being here, as well as the branch which springs north­
east to Perrone, forming thereby one of the principal 
lateral lines of supply. Possession of this junction by 
the French would seriously handicap the Germans, and 
one of the most sanguinary battles of the war will prob­
ably be registered here, once the operations are under­
taken. There are several indications that such a move­
ment is in; course of preparation, and any day now may 

witness the beginning of the major attack. 
Russia seems merely holding on throughout 

her line ; something is going on behind the 
curtain of inaction, and it will probably be 
raised within a reasonably short time. 

The Current Supplement 

AN exceptionally interesting article in the 
current issue of the SCIENTIFIC AMERIOAN 

SUPPLEMENT, No. 2126, September 30th, is The 
Relation of Muscular Activity to the Mental 
Processes, treating of the energy that directs 
the movements that represent consciousness. 
A New Explanation Of Sound Phenomena 
A.ccompanying Disruptive EZectt"icaZ Dis­
charges in Air suggests a new theory of thun­
der, and is accompanied by a number ot orig­
inal illustrations. Volume Ohanges During the 
Hardening of Steel discusses conditions that 
affect a troublesome technical problem. Aero­
nautics of the G-root War tells of the valuable 
work of the captive balloon in the operations 
on the battle front in Europe, and is accom­
panied by several excellent photographs. The 
Indian Jute Industry speaks of the history, 
cultivation and manufacture of a textile that 
is used throughout the world. A OomparaUve 
Oolor Photometer gives a general description 
of an instrument, and of a new system for 
standardizing and charting colors and also for 
scientific color synthesis. The subject is most 
interesting and valuable in its scope, and is 
illustrated by many diagrams. The Metallurgy 
of the Retrer Metals calls attention to an at­
tractive field of research for the chemist, and 
gives brief summaries of methods of extracting 
a number of little known metals, their quali­
ties, and, as far as known, their practical 
applications. The paper on The Movement8 of 
the Moon is concluded. Other articles in 
this ' issue include The Fan Dynamometer, 

with drawings and formulae for its use and Pro­
peller I�mer8ion treating of a problem in ship 
propulsion. 

Use of Lime and Fertilizers in New Zealand 

THE agricultural interests of New Zealand, backed 
by the New Zealand government, are devoting much 

attention to the study of the treatment of various soils 
in order to get the best possible results. The soils of 
New Zealand vary materially in different parts of the 
country. . Some lack sufficient quantities of lime, con· 
taining too much acid, and must be treated before some 
of the more attractive crops can be grown. For liming 
the soil large limestone-grinding plants are located in 
many sections. The soils demanding it are treated by 
spreading from 500 pounds to 4 tons per acre, according 
to· the quality of the soil. This is done by machine],"y 
with excellent results. 

Fertilizers are extensively used, the imports for the 
year ended March 31st, 1916, amounting to 134,002 tons, 
against 130,599 tons for the year ended March 31st, 
1915. Imports of fertilizers of various sorts during 
these two years, from the chief sources of supply, in 
tons of 2,240 pounds, were : Bone dust, 9,424 in 1914 
and 11,688 in the year ended March 31st, 1916 ; super­
phosphates, 50,743 and 58,088 ; rock phosphate, 23,934 
and 51,510; basic slag, 29,165 and 10,279 ; nitrate of 
soda, 33 and 50 ; iron SUlphate, 21 and 155. 
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Armor.Plating an Aeroplane 
By Ladislas d'Orcy 

A LONGSIDE with the steady development of the 
military aeroplane for scouting and offensive pur­

poses, there has loomed up the problem of providing 
such aircraft with adequate protection against both 
anti-aircraft guns and the newly developed aerial artil­
lery, which the battle aeroplanes carry in form of 
machine guns and small caliber semi-automatic guns. 

The means of protection are varied in form, accord­
ing to the class an aeroplane belongs to. Speed scouts 
-to use the term employed by the United States Army 
-generally rely upon their speed, both translational 
and aSl!ensional, to escape the fire of the enemy ; and 
�hereas this class of aircraft must be particularly 
fast and possessed with great excess of power, these 
requisites can be attained only in a " light weight " 
machine, which almost precludes the employment ot 
armor-pIa ting. 

It is by no means easy to foretell whether the prac­
tice of relying solely upCin speed for the protection of 
the speed scout is going to prevail in the near future ; 
in fact, one can already record several attempts, made 
chiefly in France, at producing armored high-speed 
scouts, but this development has been far from becom­
ing general. 

In the spring of 1914 the Nieuport Company of Paris . 
France, built an armored scout which has achieved 
brilliant results. This machine, a monoplane of 24 
square meters surface and fitted with a 100 horse-power 
Gnome engine, has flown at the rate of 145 kilometers 
per hour, risen at the rate of 500 meters in 3 minutes, 
45 seconds, and made its get-away and landing within 
an enclosure of 150 square meters. The armor con­
sisted of a 3.5 milimeter nickel steel belt covering the 
cockpit of the two occupants and the engine hood. The 
machine weighed complete, with its pilot, gunner, ma­
chine gun and three and one half hours' fuel supply, 
1,000 kg. 

Other French concerns have turned out experimental 
machines whose performances have more or less 
equalled the ones just mentioned. 

It is generally agreed to-day that the military air­
craft which mostly need armor protection, are the 
battIe aeroplane and the bombing aeroplane, but more 
so the latter. Both types of machines have the task of 
carrying out long distance raids into enemy territory ; 
but while the battle aeroplane may rely upon its supe­
rior artillery to fight off enemy aircraft, the case of 
the bombing aeroplane is entirely different. While the. 
battIe aeroplane may be soaring at a height of 2,000 
meters, watching the skies for the aerial enemy un­
molested, except for high-angle guns, the bombing aero­
plane cannot remain at such a height if it is to fulfill 
its mission. 

For instance, the pllots of the Royal (British ) Naval 
Air Service have strict orders to come down within 300 
feet of the target to be bombed ; and the results of the 
daring raids upon Friedrichshafen, Diiesseldorf, Cux­
haven, Evere, etc., constitute a forceful justification of 
this seemingly draconic measure. 

In the French Aeronautic Service the rules regarding 
the .. bombing altitude " are, chiefly · on account of a 
superior equipment, less stringent ; but while a maxi­
mum height of · about 600 meters is considered suffi­
cient for such attacks, the individual bravery of French 
airmen is apt to reduce greatly this range, such as was 
the case at Carlsruhe, Colmar, Ludwigshafen, etc. 

Assuming 600 meters to be the maximum height at 
which bombing operations can successfully be conducted 
from an aeroplane, the adoption of armor-piating be­
comes imperative if the lives of · the airmen are to be 
safeguarded to some extent. 

Unfortmiately the present status of aerodynamics 
limits, on account of the weight involved, the use of 
armor-plating to the protection of the vital organs of 
the aeroplane and only against small arms fire. Pro­

. tection against high-angle guns, which throw projectiles 
weighing from 8 to 40 pounds to an average altitude 
of 20,000 feet, is beyond the possibilities of the present 
moment. 

Exhaustive tests show that a nickel-steel belt of 3 to 4 
mm. thickness effectually stops the most powerful 
modern rifle bullet, the Mauser Spitzgeschoss, at a range 
of 600 meters. By armoring the aeroplane's most vital 
part, the cod,pit, with plates of said thickness, the 
constructor insures the safety of its occupants and of 
the navigating instruments-in short, the aeroplane's 
.. brains." But the protection of the " nerves " of the 
aeroplane, i. e., of the cables controlling the warp, the 
elevator and the rubber constitutes a far more difficult 

. problem to resolve. 
It is true, absolute protection could be obtained by 

leading the control cables to the steering organs through 
armored beams carrying the same amount of protection 
as the cockpit ; but the weight of such armor-plating 
seems almost prohibitive, and, in fact, this solution 
has not thus far been put into practice. 

In case the constructor chooses not to armor the 
leads of the control cables-which is the habitual pro-
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cedure-the only actual protection consists in duplicat­
ing said organs. 

But the problem of providing an aeroplane with 
adequate protection against small arms fire does not 
stop at the protection of its vital parts. The remaining 
parts also require a careful study ; and whereas these 
cannot be armored, they should be " so designed that 
bullets will pass through without doing more than local 
injury and without serious effect on the strength or 
flying power of the machine as a whole ; in certain 
cases components will require to be duplicated. It is 
important to understand clearly that any intermediate 
course is fatal. Either the bullet must be definitely re­
sisted and stopped, or it must be let through with the 
least possible resistance." ( Lanchester. ) 

In tbis respect attention must also be paid to the 
structural features of the aeroplane that is to be 
armored. From a purely military standpoint the pusher 
type is far superior to the tractor type on account of 
the former's greater range of vision ; but if the question 
of aerodynamic efficiency and structural strength is 
raised, the judgment must unhesitatingly be reversed. 

Most pushers carry the steering organs on " out­
riggers," generally composed of four wide-spaced spars 
which are interconnected so as to constitute a box­
girder. . The fuselage of a tractor is in most cases of 
identical construction except for the less wide spacing 
of the spars, which are covered in with cloth so as to 
produce a good stream-line effect. 

Opinions vary considerably in regard to the relative 
merits of the fuselage and the outrigger systems. 

Advocates of the former claim greater compactness 
and strength for the fuselage, which is due to the 
small spacing of the spars. Those defending the out­
rigger system contend that the fuselage presents too 
easy a target for the gunner, whereas the outriggers 
are hardly discernible in flight even at a small range. 
While this academic discussion is going on it may be of 
interest to note that there is a third system of fuselage 
construction, called the monocoque ( one-piece-shell ) 
system, which curiously enough has found so far little 
favor with mllltary authorities. In the monocoque there 
are no spars at all ; the fuselage is built up of several 
thin layers of light wood, which are glued and com­
pressed over a spindle shaped form. The result is a 
perfectly stream-lined body; possessed of great strength 
and lightness, which on account of its great pa8sive 
resistance to rifle fire. should prove particularly desir­
able for the construction of military aircraft. 

This assumption is borne out by the fact that a dozen 
rille bullets landing in a TOW on a monocoque fuselage­
a common occurrence with machine gun . fire-will 
simply perforate this .. shell " without impairing in 

. the least the fuselage's constitutional strength ; whereas 
the same broadside delivered against a box-girder 
fuselage is very liable to cut a spar or a strut 
right in two and spell thereby disaster to the aircraft 
concerned. 

Maple Wood, a Substitute for French Briar 
THE constantly increasing difficulty of obtaining the 

necessary amount of so-called French briar from 
southern Europe for the manufacture of smoke pipes 
is caused not so much by the restrictions placed on the 
export of this wood as it is by the growing scarcity in 
the region of its growth. The value of briar wood 
shipped to the United States increased over 150 per 
cent in 1914, which may be attributed to the fact that 
the sources of supply are very limited. French briar 
is the root and not the trunk of a plant that is not 
only small but grows very slowly, and, in consequence, 
large tracts of land are necessary for obtaining the 
needed supplies. The endeavors to overcome the present 
scarcity of this European product, by using quick-grow­
ing woods with nearly similar properties, have at least 
been partly successful through the utilization of domes­
tic woods which are not only cheaper but also more 
plentiful. The native woods first used for making pipes 
successfully on a large scale were the mountain laurel 
and the rhododendron. Both of these plants have very 
large roots considering the size of the stems and crowns. 

There seems likely, however, to be a demand in the 
near future for other woods for making smoke pipes. 
Apple wood and to a lesser extent black or wild cherry 
wood are used, but they burn out more rapidly than 
the mountain laurel and rhododendron. Recent experi­
ments have been conducted with wild cherry and hard 
maple, and it is claimed that the latter wood stands up 
successfully as a substitute for French briar. In this 
connection the Hardwood Record for August 10th states 
that the maple pipe wlll color like the best meerschaum, 
and, being a sweet, absorbent wood, absorbs all the 
juices as well as a clay pipe would do, but it is without 
the unpleasant taste of a clay pipe. As it is free from 
oils, it is never bitter, and is not as liable to burn or 
check ·as th� briar. It may. however, burn it smoked in 
a gale. Another thing in favor of maple is that no 
putty has to be placed in it to stop holes, because there 
are no holes to stop. The wood, of course, must be dry 
before it is worked, or it will warp. 
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in th e correspondence column. Anonymous communi­
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spondents will be withheld when so desired.] 

Discussion of High. Velocity Photography 
To the Editor of the SCIENTIFIC AMERICAN : 

The splendid reproduction, in your issue of August 
26th, of the wonderful photograph showing a bullet 
traveling through the air at a speed of 2,700 feet per 
second is worthy of careful consideration. This prob­
ably is the first picture ever ·published of thunder-I 
say it depicts thunder, because it shows the actual 
commotion of the air and the sound waves sent off as 
it rushes in to fill a vacuum-just such a phenomenon 
as occasions thunder. We may then ask, how long will 
it be before we have a photograph where the lightning 
itself is utilized fpr the flash to imprint its own follow­
ing peal of thunder upon the plate ? 

It has been shown that any object traveling through 
the air at a velocity greater than that of sound will 
set up a sound wave. Thus, the point of a bullet from 
our Army rifle, with a muzzle speed of 2,700 feet per 
second, throws off a sound wave at an angle of 60 deg. 
when atmospheric conditions are such that sound 
velocity is 1,085 feet per second. Since these bow 
waves jump off the very point of the bullet, it is readily 
understood why bullets of all sizes will crack the same, 
so long as the tapering nose remains under 60 deg. A 
very large projectile with the. same sharp point, and 
head tapering anywhere under 60 deg., should not, 
under the same conditions of atmosphere and velocity, 
set up a greater head noise than a very small bullet. 

The next sound wave, set up by the bullet . itself. 
seems to be caused by the piling or skin friction of the 
air on the bullet's straight wall. This wave is plainly 
shown in all the photographs you have published, with 
one exception. But in that case, the photograph was 
taken just beyond the muzzle of the gun, where the 
noise of the barrel explosion itself seemed to eclipse all 
other sounds near the rear of the bullet ; and, indeed, 
this wave could hardly have been generated at all so 
soon, as the bullet probably was not yet clear of the 
gases from the barrel. The effect in question is shown 
most clearly in Dr. Hyde's picture, which is of extraor­
dinary effectiveness, owing no doubt to the refractive 
method used, and to the fact that the bullet had 
traveled sufficiently far from the barrel to give the air 
opportunity to get in its action. 

Again, this is the first photograph I have seen which 
shows the pinch or quick closing of the air behind the 
bullet, thereby verifying the theoretic correctness of 
the streamline body for eliminating the vacuum follow­
ing the projectile. This streamline angle, or flow of air, 
is shown in the picture to be about 20 deg. Then it is 
necessary to shape the tail of the streamline bullet to 
an angle of 20 deg. or more, in order to overcome the 
vacuum and give the bullet stability of flight and do 
away with all flight noises except the whiplash crack. 

So this picture indicates completely how bullets 
should be shaped, giving the maximum angle for the 
head, the minimum for the tail, and showing that there 
should be no straight walls, but a long-drawn-out grace­
fully curving streamline contour, pointed at both ends. 

ELI E. GREGORY. 

A Correction 

To the Editor of the SCIENTIFIC AMERICAN : 

Please refer to the article in your issue of September 
2, 1916, " Blazing a Trail for the Industries," by Mr. 
Harry Knowles. We respectfully call your attention 
to a misleading statement in the first paragraph on 
page 224, relating to the smoke nuisance in Pittsburgh. 

The misleading part of the statement in the said 
paragraph is that relating to the electric precipitator. 
While it is true that there has been at least a 25 per 
cent reduction in the amount of smoke and an annual 
saving of more than $2,000,000 to the people of Pitts­
burgh, this was not brought about in any instance by 
electric preCipitation. In fact, there is not, nor has 
there been in successful operation, an electric precipi­
tator for the purpose of doing away with the smoke 
from stacks. There is, however, one such installation 
recovering by-products from a metallurgical furnace 
and another one now being tried out and perfected in 
connection with a railroad roundhouse stack connected 
with forty-two smoke jacks. 
. It is to be noted in this connection that the Mellon 

Institute did devise one type of electric preCipitator 
shown in an experimental way at the Institute. It is 
also a fact that the smoke can be prevented from be­
ing emitted from stacks by the use of the electric pre­
cipitator. 

Respectfully yours, 
PITTSBURGH BUREAU OF S MOKE REGULATION, 

J. W. HENDERSON, 

Bureau Chief. 
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Rec nt Crui e of Patrol quadron No. I 

P ATROL SQUADRON NO. 1, or, as it was originally 
designated, The Patrol Squadron, has recently com­

pleted its third official cruise under the auspices of the 
Navy Department, and has thus finished its practice 
and training for the present season. 

Patrol Squadron No. .1, after the completion of a 
week of work in June, ' in waters adjacent to Block 
Island and Newport, was formally enrolled in the 
Second Naval' District as part of the reserve forcee of 
the United States Navy. The Second District is one 
of the most important of the naval districts of the 
country, and embraces the coast line and islands from 
Chatham on Cape Cod to New London, Connecticut, and 
Sag Harbor, Long Island. It is of particular importance 
as it includes the " back door " to New York City, that . 
is, the eastern entrance to Long Island Sound and the 
shoreline involved. 

On the afternoon of August 28th last, Patrol 
Squadron No. 1, consisting of patrol boats Nos. 1, 2; 4, 
5, 7, and the mother ship " Daraga " left Sag Harbor 
under command of Lieut. W. D. Puleston, 
U. S. N., aide to Admiral Knight, who is 
in command of the Second Naval District. 
Boat No. 3 was unfortunately not able to 
take part in the cruise owing to the fact 
that just prior to the start she was dis­
abled by an accident. The commander of 
Patrol Squadron No. 1 is Mr. Steuart 
Davis of Southampton, Long Island. The 
skippers of the patrol boats are : A. Lor­
ing Swasey, No. 1 ;  Orson D. Munn, No. 2 ;  
Frederick Humphries, No. 3 ;  Charles A. 
Painter, Jr., No. 4 ;  Roland Nickerson, No. 
5, and J. Philip Hart, No. 7. 

ork f Part of th Mosquito 
r 'on D. � u n n  

for the night inside o f  the breakwater. O n  the morn­
ing of the 30th the fleet left for Edgartown, near the 
eastern end of the Second District, passing through 
Wood's Hole en route. The following day the cruise 
was continued from Edgartown to Chatham, and from 
Chatham to Wood's Hole, where they tied up to the Gov­
ernment dock for the night. Between Chatham and 
Wood's Hole a rough and choppy sea was encountered, 
which constituted a splendid test of the boats' sea­
worthiness and their staying qualities under unfavor­
able weather conditions. 

On Saturday, the 2nd of September, the fleet left 
Wood's Hole and arrived at New Bedford at 11 in the 
morning. During the afternoon of that day the flotilla 
was exercised at some length in Buzzards Bay, execut­
ing tactical maneuvers and carrying out various sub­
marine search problems which had been previously 
planned. The following morning the squadron advanced 
to Newport, where it was moored in one of the slips at 
the torpedo station. On Monday, the 4th of September, 

and the power yawl " Dawn." At this time, too, the 
squadron was joined by No. 8, which had arrived from 
Boston. No. 6, unforunately, was not able to take part 
in these maneuvers as she was not completed in time. 
The succeeding two or three days were spent in opera­
tions and maneuvers, with Block Island as a base, in 
conjunction with the battleship " Virginia," the tor­
pedo-boat destroyers " Worden " and " Winslow," and 
the submarines Dl and DB, and Et, together with the 
submarine mother ship, the " Fulton." 

The work of the squadron at Block Island was more 
or less affected by the fact that the weather was some­
what unfavorable, in that frequent fogs were encoun­
tered. However, the following maneuvers and prob­
lems were successfully carried out : 

The first problem consisted of an effort to locate a 
submarine after she had submerged, the point of sub­
mergence being known to the patrol squadron. This 
problem consisted in the boats traveling on predeter­
mined compass courses radially, and in effect spirally, 

in order to cover as much area of water 
as possible so that the submarine could 
be detected as soon as she projected her 
periscope above the surface. In this 
maneuver, which took place between 
Block Island and the Connecticut shore, 
patrol boat No. 5 detected the submarine 
after 22 minutes of search. A similar 
problem was later worked out by the 
second division, and the second submarine 
involved was detected by the " Romany." 

These boats are of a standardized type 
and are 40 feet in length. Boats Nos. 6 
and 8, which have recently been added to 
the squadron, are respectively owned and 
captained by Herman Oelrichs and Harold 
A. Vanderbilt. No. 6 is 62 feet long and 

The yacht "Daraga," the mother-ship of Patrol Squadron No. 1 

The next problem 'consisted hi the form­
ing of a screen about the battleship " Vir­
ginia " to protect her from submarine at­
tack while traveling on a predetermined 
course in Long Island Sound. The two 
submarines, which had been sent out be­
fore the " Virginia " and her screen had 
started, attempted to get within torpedo 

is driven by two 4OO-horse-power, 12-cylinder en­
gines. When tuned up she is expected to make 33 
miles an hour or better. No. 8 is about 70 feet 
long and is also heavily engined for her size, and 
will probably make over 28 miles an hour. The 
engine power of the forty-footers is from 150 to 200, 
and they will make between 25 and 27 miles per 
hour. All these boats are designed for heavy weather, 
and have shown themselves to be remarkably good 
sea boats. 

On leaving Sag Harbor the squadron went to Fisher's 
Island, and, after a brief halt for the evening meal, 
performed night maneuvers until about ten o'clock, at 
which time the boats were moored for the night. In the 
morning the flotilla went to the Government dock at 
Fort Wright and the officers of the squadron were 
shown through the various forts and mortar batteries, 
through the courtesy of the commanding officer in 
charge. 

On the afternoon of the 29th the squadron left 
Fisher'S Island and proceded to Point Judith, mooring 

the boats went to Melville, where gasoline was obtained 
from the Government oil station. 

From the foregoing itinerary it will be seen that the 
objects of the first week's cruise were to cover as much 
as possible of the Second Naval District and to famil­
iarize the personnel of the fleet with the waters and 
coastlines in and about which the squadron would 
operate when in actual service. 

On Tuesday, September 5th, the squadron proceeded 
to Block Island to carry out the second part of the 
program, which consisted in virtual service problems 
with submarines, torpedo-boat destroyers, and other 
war vessels. At this time the squadron had been joined 
by the second division, consisting of fast motor boats 
which had been mobilized by the Citizens Committee of 
the Second and Third Districts, and which constituted 
a squadron similar to the civilian mosquito fleets put 
in service for the week's work at Boston, New York and 
Philadelphia. The second division consisted of the flag 
ship " Chingachgook," the " Maunola," the " Romany," 
the " Flyaway III,'" the " Mystery," the " Edamena," 

range, but both were captured, technically, 
or forced to submerge and retreat before they were 
able to pierce the protecting screen. 

The third exercise consisted in the use of the patrol 
boats in protecting the battleship against night attack 
on the part of torpedo-boat destroyers. The first divi­
sion of the patrol squadron formed a line between Block 
Island and Montauk Point ; and the second division, one 
between Point Judith and Block Island. All the boats, 
as well as the destroyers, of course ran without lights. 
Night signals were given through the agency of the 
Very pistol, by means of which red and green rockets 
can be fired into the air, the rockets being visible at a 
considerable distance. The destroyer " Worden " at­
tempted to pierce the line between Block Island and 
MontaUk Point, but was immediately sighted by patrol 
boat No. 2. The signal of detection, consisting of the 
firing of a red rocket, was at once given, and this was 
repeated at brief intervals, not only by this patrol boat 
but by the others which on receiving the signal then 
sighted the destroyer. In this way the " Virginia " was 
warned and was able to pick up the destroyer with 

The " Chingachgook," llagship of the second division No. 8, a recent addition to the squadron 
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Tactical maneuvers in Buzzards Bay 

her searchlights before the attacker could come within 
effective range. Another destroyer, attempting to pass 
through by way of Point Judith, was also 'caught by one 
of the boats of the second division. In this instance 
the battleship, too, duly received the signals and the 
destroyer was, technically, sunk before she could make 
an effective attack. 

The next exercise called for the protec-

SCIENTIFIC AMERICAN 
with the Colt rapid fire gun and the three-pounder on 
the " Chingachgook," took place in Buzzards Bay. On 
Monday, after tactical maneuvers and exercises, the 
squadron together with the destroyers returned to New­
port. On Tuesday, the 12th of September, both divisions, 
which was joined by No. 6, were reviewed by Admiral 
Knight, after which, the squadron disbanded. 

It may be safely said that in the main, the result of 
the maneuvers and exercises conducted by the squadron 
were eminently satisfactory. While the performances 
of the boats were excellent, many of the officers of the 
squadron, and of the naval officers, who had an oppor­
tunity to familiarize themselves with the work which 
has been done, are reaching the conclusion that for 
patrol and scouting duty in heavy weather, and par­
ticularly during the winter months, boats of a different 
type would probably have to be used, or at least in­
cluded in the present squadron. It would appear that 
more adequate protection against cold and inclemency 
of weather must be given the navigating officers and 
crews of the boats. While they are very fast and 
seldom take green water over the bow, spray is con­
stantly coming inboard, if any sea at all is running. It 
would seem imperative in constructing new boats, that 
a conning tower or an effective shield should be pro­
vided, to protect the officer in eharge and the man at 
the wheel. While speed, and more speed is of 
course a requisite, there is a tendency on the part of 
certain members of the Patrol Squadron who have had 
considerable experience during the past summer, to 
consider the steam engine as a better means of pro­
pulsion for work of this kind, than the gas-- imgine, 
owing to its far higher degree of reliability, and further­
more, owing to the fact that the boats can be heated 
and rendered far more habitable, if provIded with a 
steam power plant. The use of fuel oil for this purpose 
presents an obvious "advantage. 

Too much credIt cannot be given the officers of the 
Navy who have been in charge of this work and have 
devoted so much of their time and effort to making the 
cruises successful. The aid and cooperation of Admiral 
KnIght have been most valuable. Much credIt lind 
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Correct deportment for a commander of a captured 
submarine 

The Last Word in Steam Yachts 

THE tendency of the age is a craving for speed, and 
this is not confined to the practical and business 

affairs of men, but extends to their pleasures as well. 
The automobile has displaced the horse, and the 

power yacht is doing the same with 
the sail craft. In some few cases, how­
ever, there is a very good reason for 
desiring high speed, for a fast conveyance 
enables a busy man of business to estab­
lish his residence at some quiet and 
healthful place, far from the noise, dust 
and heat of the eity, and to make the 
daily journeys to arid from his office in a 
reasonable time, and with comfort and 
enjoyment. 

An instance of this kind is that of a New 
York business man whose summer resi­
dence is on Long Island Sound, about 30 
miles from the city. For a number of 
years Mr. Peter W. Rouss has been ex-

tion of the " Virginia " while at anchor 
against night attack by the destroyers. 
The patrol boats were stationed about 2 
miles apart in two large semi-circles in 
the Sound around the anchorage of the 
battleship. Two of the destroyers at­
tempted. to -break .tbr{)ugh , the . screen, but " 
were located immediately by the patrol 
boats and their successive positions in· 
dicated by signals from the Very pistol. 
This maneuver was particularly success­
ful in view of the fact that tne weather 
conditions were rather unfavorable to the 
patrol boats, as a very severe thunder­
storm took place during the attack by the 
destroyers. Steam turbine yacht that makes thirty-seven miles an hour perimenting with high speed " ferry 

boats " for use in his daily trips to the On Saturday, September 9th, the 
squadron again traveled eastward in the company of 
tIle destroyers " Winslow " and " Benham." Search 
problems with two submarines were carried out on the 
journey, by both the first and second division. Weather 
conditions were extremely favorable and both sub­
marines were easily detected by the boats of the first 
division which formed the first line in the advance from 
Block Island. On the afternoon of the 9th the squadron 
entered New Bedford Harbor and tied up at the Gov­
ernment wharf. On the following day, target practice 

The 7,500 horse-power motors 

thanks are due to Lieut. W. D. Puleston, who was in 
immediate charge of the last two cruises, and to Lieut.­
Com. V. A. Kimberley, who participated in the cruise 
in June. Lieut. Puleston has been indefatigable in 
planning the operations of the squadron, in instructing 
the officers and members in their work, and in closely 
supervising all that has been done. All the members 
of the squadron thproughly appreciate, from profes­
sional as well as personal reasons, their debt to Lieut. 
Puleston. 

city, and for brief outings along the coast, and his craft. 
of which he has built several, have always been of the 
torpedo boat destroyer type, long and narrow, and 
provided with tremendous power, but incorporating 
every device that could contribute to seaworthiness and 
comfort. 

The latest " Winchester," for that i� the name borne by 
all of the fast boats built by this owner, which made its 
appearance this summer, is 225 feet long with a beam of 

( Concluded on page 309 ) 

Luxuriously furnished main saloon 
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The Heavens 
• 

October In 
Nebulae of Dimensions that Stagger the Imagination 

By Prof. Henry Norris Russell, Ph. D .  

AMONG the rapid advances which are now being made 
in astronomy, none is more remarkable than those in 

our knowledge of the nebu.1ae----especially the spiral nebu­
lae, whose real nature was so long a matter of uncertainty. 

Between twenty and thirty years ago, the applica­
tion of photography to the study of the nebulae showed 
that the spiral form, not often shown by direct tele­
scopic observations, was really very common-the outer 
extensions being often too' faint to see with the un­
aided eye. These spirals were evidently fiat affairs, 
each nebula lying nearly in one plane, which was in 
some cases turned also edgewise toward the' observer, 
and in others seen nearly at right angles showing the 
spiral curves in their , fille form. 

For a good many years our knowledge stopped at 
this point. Five or six years ago, however, Fath, at 
Mount WilSO�_ Jlhotographed the spectra of a number 
df these bodies� and found it such as 'W9mt! be given 
by a cluster of stars too remote to be seen separately, 
even with larger telescopes. 

Later Stephen, at Flagstaff, determined the radial 
velocities of several spirals, and found them amazingly . 
large, averaging about 400 kilometers per 
second-fully 20 times as great as for 
the stars-with some values exceeding 
1,000 kilometers per second. These ex-
traordinary results have been fully con-
firmed by other observers. Curtis, at the 
Leeds Observatory, by comparing pairs of 
photographs of the same objects taken at 
15 or 20 years' interval, found that these 
nebulae have small but perceptible proper 
motions in the heavens, averaging two or 
three seconds of arc per century. On the 
assumption that the real velocities of 
these motions at right angles to our l ine 
of sight are the magnitude indicated by 
the spectroscopic observations, it follows 
that the distances of the special nebulae 
must average 10,000 light years or more, 
that is fully 600,000,000 times the Earth's 
distance from the sun. As these nebulae 
cover considerable areas of the sky ( views 
oirer a considerable fraction of a degree' 
in diameter ) tbeir real dimensions must 
be exceedingly . great, so vast that it " 
would take light many years-perhaps 
20, 50 or even more-to trav.el from the 
center to the edge. 

within the confines of a single nebula, should exist ? '. 
The spectrographic results already mentioned suggest 
an affirmative answer, and a still more definite support 
is given by works of Pease at Mount Wilson-just 
reported to the American Astronomical Society-who, 
from a spectrograph of the nebula in Virgo, with 80 
hours: exposure, finds that the velocity of the cente� 
is almost 1,200 kilomete�s a 's�ond ( receding from us ) ;  
while the opposite edges are mo�ing, relatl�e to the 
center, at 330 kilometers per second in opposite direc­
tions-the whole mass being a rotation. 

The conception of the spiral nebulae, which is opened 
to us by these discoveries, is almost overwhelming in 
its magnitude. These stupendous objects are so hug� 
that if the center of one was placed near the sun; 
its outskirts would extend far beyond the nearer stars, 
all around the heavens. The whole amount of light 
which one of these nebulae sends out must be thou-. 
sands-probably hundreds of thousands--of times as. 
great as that emitted by the sun. It seems probable, 
that the quantity of matter contained in such a nebula 
-the total mass-is correspondingly great ; indeed, : 

to be in rotation, like the nebulae described above. 
'I'he next star in our original line, Gamma Andro­

medae, is a fine double for a small telescope ; then, 
after a little greater interval, we come upon Alpha 
Persei-a star whose spectrum is not very different 
from that of the sun though indicating probably a 
l ittle higher temperature, . but whose light probably 
exceds that of the sun a thousand-fold or more 'Below Perseus, in the northeast, is 'Auriga, �nd 
Gemini is rising. In the east Taurus is well up and 
Orion rising below. Eridanus and Cetus occupy ' the 
dull southeastern sky. Aquarius and Capricornus, in 
the southwest" are almost equally dull, and the only 
conspicuous stars in all this region are Beta Ceti and 
Fomalhaut, in the Southern ' Fish. 

Jupiter, which is in Aries, high in the east, far out­
shines any of the fixed stars. 

Cygnus, Lyra and Aquila are sinking in the west 
and northwest. Cassiopeia and Cepheus are high 
above the Pole. Ursa Minor and Draco are below them, 
and the Great Bear is low on the northern horizon, 
as . if attempting to hide from our vision. 

The Planets 

Mercury is invisible early in the month, 
being almost between us and the sun. 
On the 5th he passes through inferior 
conjunction apd becomes a morning star, 
moving rapidly out to elongation, on the 
20th, when he is 18 degrees west of the 
sun, and 8 degrees north of him. This 
affords a favorable opportunity for early 
risers to see the planet, which appears on 
the horizon at about 4 :50 A.M. He is 
near perihelion, and appears brighter than 
Arcturus, and, as he is in Virgo, remote 
from any bright star, he cannot be mis­
taken. 

Venus is a morning star in Leo, rising 
about 2 :15 A.M. on the 1st, and a little 
before 3 A.M. on the 31st. She is still 
seven times brighter than Sirius, and 
easily visible by daylight without tele­
scopic aid. 

Mars is still an evening star, but is 
getting pretty near the sun, and is hard 
to see. At the beginning of the month 
he is close to Alpha Librae, while at its 
close he is about 5 degrees north of 
Antares. Being so far south, he sets be­
fore 7 P.M. and is almost lost in the twi­
light. 

The question whether the various por­
tions of these enormous bodies are in 
motion relative to one another is of great 
interest. The first evidence bearing on It 
came from the Lowell Observatory, where 
Stephen's photograph's showed that a re­
markable nebula in Virgo, apparently a 
spiral seen edgewise, was in rotation, at 

At 11 o'clock : Oct. 7. 
At 1011.> o'clock : Oct. 14.  

At 1 0  o'clock : Oct. 22. 
At 9 o'clock : Nov. 7.  
A t  811.> o'clock : Nov. 16.  
A t  8 o'clock : Nov. 23.  

Jupiter comes to opposition on the 26th, 
and is visible all night long. He is a 
splendid telescopic object and a long 
series of interesting eclipses and transits 
of his satellites are visible. The first and 

a very high linear speed, of 100 kilo-
meters per second or more. 

Wolf, at Heidelberg, made the same 
discovery in the case of certain other 

The most recent contributions come again 
nebulae. 

from the 
Pacific Coast observatories, where most of the work on 
this subject has been done. Van Maanen, at Mount 
'Wilson, has recently compared pairs of plates of the 
spiral nebula known as Messier 101 (from its number 
in Messier's catalogne) ,  which 'were taken at Mount 
Wilson in 1910 and 1916, and at the Leeds Observatory 
in 1899, 1008 and 1914. This nebula is one of the 
Spirals which is evidently seen neatly in plane, one 
line of sight being at right angles to its own plane, 
and is noteworthy for the large number of definite 
and almost star-like knots and condensations which 
are found all along its spiral arms. 

Dr. Van Maanen's measures show that the nebulous 
material ( compared with 32 faint stars in the sur­
rounding sky as points of ' reference ) is in motion, 
the main motion being one of rotation about the 
center in a vast whirl, with a small tendency out­
ward along the spiral lines. The average rate of mo­
tion 2" to 3" per century, is fairly large, from the 
standpoint of the astronomer, though ·it · corresponds 
only to one rotation about the center in some 85,000 
years. ( For a point about half way , out to the edge. ) 

. '.rhe real rate of moti�n must be very rapid. If the 
distance of the nebula is 1,000 light years (probably 
tar too Iow an estimate) ,  the average velocity of the 
moving matter would te 35 kilometers per second. 
If the distance is 10,000 light years, which now-a-days 
seems more reasonable, the velocity would be about 
3r>O kilometers, or more than 200 miles, per second. 

Is it credible that such enormous internal velocities, 

At 911.> o'clock : October 30. 
NIGHT SKY: OCTOBER AND NOVEMBER 

Van Maanen calculates, in the case of Messier 101, 
that it may be great enough to make millions of bodies 
like the sun. And the number of these spiral nebulae 
runs up into the thousands ! 

No astronomical discovery since the first measure­
ment of the distances of the fixed stars has so greatly 
widened, at a single bound, the limits of distance 
within which our investigations may operate ; and in 
the collection of . further observational evidence, and 
the attempts to interpret the causes of these extra-

. ordiIiarily rapid motions, there will be material for 
many years of prOfitable work . .  

The. Heavens 

At the selected hour of observation-which varies 
from a little after 11 P.M. at the beginning of the 
month to 9 :30 at its close-the heavens present the ap­
pearance shown by our map. 

Very high up in the south-so high as to seem 
almost overhead-we find the Great Square of Pegasus 
-a very . conspicuous figure, which may well serve as 
our starting point. From its :upper left hand corner 
a line of bright stars run toward the northeast, at 

' intervals nearly equal to one of' the sides of the square. 
The first of these ' stars, Beta Andromedae, serves as 
a pointer to the Great Nebula of Andromeda, which 
lies about five degrees to the JIorthward, as our map 
shows. This nebula, though conspicuous to the naked 
eye on a dark night, does not . show its spiral charac­
ter except to the photographic plate-the outer ex­
tensions being too faint to be detected visually, 
even with telescopic aid. It has recently been found 

secQad satellites may be seen simultane­
ously in transit across the planet's disk, 
together with their shadows, on the 2d 

(about 2 A.M. ) ,  the 9th (3 A.M. ) ,  the 20th (8 P.M. ) ,  
and the 27th ( 9  P.M. ) ; while on the 4th, from 7 :56 to 
8 :57 P.M., and again on the 11th, from 11 :07 to 11 :47 
P.M. The second and third satellites are behind the 
planet, or in its shadow, and the. first in front of it, 
leaving only the fourth visible. All things considered, 
it would be difficult to imagine a more brilliant display 
by the giant of the solar system and his attendants. 

Saturn is in quadrature with the sun on the 23d. 
At this time he is in Cancer and rises at about ! 1 
P.M. He appears about as bright as Procyon-being 
farther from us than at the last opposition, and with 
his rings less widely displayed. Uranus is in Capri­
cornus, observable in the early evening, and Neptune 
in Cancer, about 5 degrees east of Saturn, so that he 
is also in quadrature with the sun, on the 28th, and is 
observable in the morning hours. 

The Moon is in her first quarter at 6 �.M. on the 
4th, full at 2 A.M. on the 11th, in her last quarter 
at 8 P.M. on the 18th, and new at 5 P.M. on the 26th. 
She is nearest the earth on .the 6th, farthest away on 
the 19th,. and nearest again on the 31st. 

As she circles about the heavens she passes near 
Uranus on the 6th, Jupiter on the 12th, Saturn on the 
19th, Neptune on the same day, Venus on the 23d, 
Mercury on the 25th, and Mars on the 28th. 

The coiljUnctions with Saturn and Neptune are close, 
and occultations are visible from some parts of the 
earth's surface. For observers in the . United States 
the conjunction is pretty close, but there is no occul­
tation. 

Southport, Connecticut, September 18th , 1916. 
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Walking, Hopping, Creeping and Crawling Mechanical Beasts 
Various Traction Mechanisms that Might Be Employed for Armored Battlecars 

S
TRANGE tales are coming to us from the battle-. even ground and enables the machine to crawl out of 
fields of northern France. We would almost believe hollows and up steep banks. 

that our old friend Baron Miinchausen had come to The mechanism shown in Fig. 1 is decidedly dif­
life had not the extraordinary developments of the ferent in principle. It has been employed in exca­
present war prepared us to accept the wildest yarns vators adapted for use in marshy ground, so as to give 
as possible. War correspondents have been telling us a very broad footing. Only part of the walking mech­
of a huge British machine that hurdles trenches and anism is shown in the illustration. The part that is 
�hell-holes, that prefers to smash through a tree rather left out so as to avoid complicating the drawing is a 

than pass around it, that delights to crush into the broad turntable on which the excavator normally 
brick walls of a house and wallow about inside, tramp- " sits" while performing its work. When the ma­
ing upon the enemy. Of course, these stories have chine is being moved into a new position a camshaft 

. been colored by the highly-stimulated imagination of is operated to which are hung a pair of broad shoes 
the writers, but, after making due allowances, the fab- or beams, as indicated in the drawing. As the cam­
ulous antics of these new juggernauts come within the shaft revolves, these shoes are moved forward and 
limits of possibility. planted upon the ground in advance of the turntable. 

It is probable that the machine is an armored tractor Further rotation of the camshaft then brings the toothed 
which travels over' the ground witti the "caterpillar" peripheries of the cams into contact with the upper 
type of propulsion, which has belm llighly developed in surface of the shoes, . thus bodily lifting the entire 
this country within the past few years. Indeed, we are machine, dragging it forward on the shoes as a fulcrum 
informed by an American officer- that he saw under con- and setting the turntable, down a step in advance of 
struction in England huge tractors of the caterpillar its previous position. Thus the machine proceeds for­
type, greatly exceeding in width and length any previ- ward with a 'sort of hopping llI,otion,' sitting down on 

ous model. .The caterpillar belt is of unusual length the turntable between hops. Curious as this motion 
so as to provide sufficient adhesive traction to utilize may seem to be, it has proved very practical for the 
the several hundred horse-power of the gasoline engines . special conditions under which these excavators have 
by which they are driven. The tractors used in this to work. 
country are able to cross a ditch five or six feet wide, The mechanism shown in Fig. 3 consists of a walk­
and it is conceivable that by extending the tractor belt ing apparatus which imitates the motion of a man on 
enormously, machines could be built which would pass skees, or snowshoes. As shown in the cross-sectional 
over shell-holes of considerable size and any of the view, there are two long shoes or runners, which are 
trenches constructed by.the enemy. alternately lifted by the action of springs and slid for-

Caterpillar tractors have been employed in this coun- wa,rd, while mutilated gear-wheels travel upon the 
try for uprooting trees and stumps, and hence it should racks which form the upper faces of these shoes. Lack 
not be a difficult matter for a much larger model of of space prevents us from describing this in detail, but 
such a machine to bowl over a tree of moderate dimen- a brief study of the drawing should make the prin­
sions. The momentum of the huge mass would enable ciple of the mechanism quite clear. 
the tractor to ride over barbed-wire fences, and even to A very novel walking mechanism is shown in Fig. 4. 

crush in brick walls. The wheels of this vehicle run on a vertical shaft, 
While it is probable that the" tankS," as these new and on the lower face of each wheel is a cam surface 

machines are called, use the caterpillar type of trac- which engages the upper ends of a series of feet. As 

tion, it is barely possible that some other form of walk- the wheels revolve, the feet also revolve on the same 
ing mechanism may be utilized. We have made a axis, but are brought into contact with the ground 
search of the Patent Office's files to see what has been successively, one at a time, so that there is a steady 
done in this field of invention. A surprisingly large forward movement. 

number of patents on this subject have been issued, The' fifth lllechanism shown in our engraving is quite 
from which we have selected the six shown in 
the accompanying engraving as typical and of 
particular interest. The caterpillar form of 
traction is shown in Fig. 2. It is so familiar to 
our readers that it scarcely needs any explana· 
tion. The machine travels on a tractor chain or 
belt, driven by a rear sprocket wheel, which 
passes over a smaller idler at the forward end. 
IntE'rmediate between these wheels are rollers, 
which bear against the inner surface of a chain. 
This is in effect an endless road built for the 
machine to travel upon. It adapts itself to un-

ingenious. . It furnishes a series of toothed tracks for 
the driving-wheels to travel upon. Each unit consists 
of three toothed driving-wheels, each wheel engaging 
an endless rack. The racks are set one in advance of 
the other. When a wheel reaches the end of its track, 
further rotation of the wheel results in swinging the 
entire rack over, as indicated by the dotted lines in 
the drawing, to a new position in advance of the 
other two racks. The machine can thus proceed, al­
ways traveling on a good toothed-track and layin� 
the track ahead of itself. 

The sixth walking mechanism is somewhat similar 
to the one shown in Fig. 2, except that in this case 
the machine travels on feet which are carried by 
an endless chain, and which support rollers that 
bear against rails on the, machine. The feet are 
planted upon the ground and the chain drags the 
machine forward while the feet stand still.

' 
At the 

rear end of the belt mechanism the feet are picked 
up off the ground and carried forward, only to be 
planted upon, the ground at the forward end of the 
machine. 

Valnable Clay Discovered 

T
HE United States Bureau of Standards is proving 
an efficient help to business men and manufacturers 

throughout the country. Examples of this are coming 
to light every day. Just recently a Florida man cone 
ceived the idea that a clay cup for getting turpentine 
from the trees might prove better than those used at 
present, especially since the present ones, made from 
another material, are causing much trouble. 

He sent a sample of the clay on his property to the 
Bureau to see if turpentine cups could be made from 
it. Not only were some very fine cups made and sent 
to him, but experts at the Bureau of Standards dis­
covered that the clay was of an excellent quality for 
the making of vitrified paving brick. As a result of 
this the Florida man is going to sell his land at a good 
figure to a brick concern located in his State. 

American Methods for Australian Industries 

T
HE Federal Government of Australia is sending a 
commission to study 1!Idustrial conditions and meth­

ods of production in the United States, and to bring 
back ideas for putting Australian manufactures and 

industry generally on a more up-to-date basis; 
The commission will make special inquiries into 
the piecework and premiums and bonus systems 
in force in many American industries to see if 
they offer a cure for the industrial unrest and 
the slowing-down policy so prevalent in Austra-. 
lian industries. The commission is to consist 
of 12 members, 6 employers and 6 employees, 
representing the leading industries of the vari­
ous Australian States. The government is .send" 
ing with the party a journalist who will supply 
press matter about the trip, free of charge. 

, . 

A variety of curious mechanisms designed to overcome the disadvantages of wheel traction 
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Inventions New and Interesting 
Simple Patent Law; Patent Office News ; Notes on Tradeluarks 

Screening Water for Power Plant Service 
By w. F. Schaphorst 

EVERYONE is familiar with the necessity of filter­
ing drinking water if it is at all impure, but only 

engineers know that the stomach of a power plant will 
get out of order unless it is fed clean water. To please 
these fastidious stomachs, the boilers, the water must 
be filtered or treated in some other way 
to remove foreign matter. 

Water is used in even larger amounts 
for cooling the steam-condensing it. in 
other words-and even here it must be 
filtered in some manner in order that 
nothing in it may clog the condenser 
tubes. Wire screens are therefore often 
placed at the entrance to the intake tunnel 
so that all water destined for the con­
densers must pass through them. 

When this method of cleaning was first 
tried, stationary screens were used. 
These, however, rapidly clogged. The 
next step in development was the revolv­
ing screen. These have been bnproved to 
a high point. The view shows an in­
stallation of these water screens in 
one of the generating stations of the 
Commonwealth Edison Company of 
Chicago. 

The Gold Street generating station of 
the Brooklyn Edison Company has its in­
take tunnel almost at the entrance of a 
big trunk sewer. As may readily be 
imagined, if the water here were not 
screened a large amount of sewage, even 
of solids, would find its way into the con­
denser tubes. A screen was installed in 
this intake and many and various objects 
have been brought to the surface by iL 
On one occasion in particular the body of 
a child was lifted by this slow-moving 
screen. It is such occurrences as this 
which make plain' the absolute necessity 
of screening the water before introducing 
it into the delicate internal mechanisms 
of expensive machinery. 

A Machine That Records the Volume 
of Coal Used by Looomotive 

Firemen 

ONE of the largest items in the opera­
tion of a steam road is the fuel ; and 

yet it is the exception rather than the rule 
for a railroad to maintain a system of 
some sort that will indicate at all times 
how much coal each fireman is using. The 
consequence is that the firemen are apt to 
waste fuel, with the result that the rail­
road loses a sum running into five figures 
by the end of each year, and which could 
easily be saved. 

With the object of preventing the wast­
age of fuel by keeping a record of the 
amount of coal taken by every fireman 
of a railroad, there has been invented a 
novel loader that may be readily installed 
in existing coaling stations. Briefly, 
what the machine accomplishes is, flrst, 
to deliver coal to a railroad tender in 
one-ton lots, and secondly, to keep a 
record of the number of tons passing 
through it. 

The sagging of a coal pocket, shrinkage of timber, 
settling of foundations, or other such defects do not 
detract from the accuracy of the loader, claim the in­
ventors, although such conditions might affect the ac­
curacy of a scale weight hopper. 

In operation, the tender is brought into position under 
the sway hooded apron in the usual manner. The apron, 

Revolving intake screen for water power plant 

flow into the tender. By the hand chain the apron is 
then lifted out of the clearance in the usual manner. 
The operation of the gates of the load is such that it is 
impossible for the bin gate and delivery gate to be 
opened at one .time. When one gate is opened, the 
other is closed, so that the flooding of tenders with 
coal, causing serious delays of trains, is absolutely 

prevented. 
There is a small, compact, revolution 

counter placed on the post of the coal 
bin, the figures of which are easily read­
able from the- engine. When the train 
arrives to take coal, this counter will 
read, for instance, 400. . The fireman will 
take from the bin, for example, 7 tons. 
Each time a ton is taken the counter 
automatically registers. The fireman at 
first writes on his ticket " 400 " ;  and upon 
leaving he writes the figures " 407." This 
ticket is turned in to the auditor, showing 
that engine No. 120 took the difference in 
the figures, or seven tons. When the next 
locomotive arrives, the fireman necessarily 
writes on his ticket the number left by the 
preceding fireman, " 407." Suppose he 
takes five tons. When he leaves the coun­
ter shows figures " 412," which he writes 
on his ticket, indicating to the auditor 
that the locomotive has taken on the dif­
ference between the two figures, or five 
tons. Since each fireman has to show on 
his ticket at the start the same number 
left by the preceding engine, it is impos­
sible for a locomotive crew to steal coal 
without altering the figures. In such an 
event the figures would not be consecutive, 
resulting in the immediate discovery of 
the theft. 

The main point in favor of the present 
loader is that it can be installed in exist­
ing coaling plants without alteration of 
the structures. 

Proposed Introduction of Silkworm. 
Industry in Germany 

M UCH discussion is going on with re­
gard to the growing of raw silk in 

Germany, thus making the silk industry 
in that country independent of outside 
supplies. However, attention is called to 
the fact that at various times attempts 
have been made to introduce silk-worm 
culture, but none has been successful. 
The physical obstacles appear less serious 
than the technical. 

It has been shown that the silkworms 
and the mulberry tree both thrive in Ger­
many, and it is now proposed to feed the 
worms on the leaves of the " Schwarz­
wurzel " (comfrey, 811mphytum otficinaZe) , 

which grows readily in the Empire. It 
is said that four or five crops of cocoons 
could be secured during one year instead 
of one, as with mulberry leaves. A com­
pany has been organized, experiments are 
being continually made, and good results 
are reported ; the worms seem to thrive 
on the leaves and the silk to be of ex­
cellent quality. 

In the insert of the accompanying illus­
tration appears a side view of the new 
loader, while the general view depicts the 
method of installing the apparatus in an 
existing coaling station, as well as the 
method of using it. The loader is prefer­
ably operated with a three quarter horse­
power electric motor, but when current is 
not available a crane chain, operated by 
hand from the platform, controls the A newly-invented loader for coaling stations, and how it is installed and operated 

The technical difficulties are not so 
easily overcome. Advocates of the move­
ment think that the culture of the silk­
worm might give employment to many of 
the invalids and cripples made by the 
war . .  The spinning of the silk of the 
cocoons, however, requires much experi­
ence and skill. In 1913, Germany 
used 4,300,000 kilos ( 9,479,875 American 
pounds) of raw silk, valued at 160,000,000 
marks ( $38,080,000 ) .  To produce the 
necessary cocoon for this quantity would 
require the labor of 400,000 people, and movement of gates and issues coal as de-

sired. An ingenious rotary motion in one direction 
controls the movement of the inlet and heavy discharge 
gates of the measuring . receptacle. _ The· rotating shaft 
makes four revolutions per minute, and with each 
revolution an exact measured quantity of coal equal to 
40 cubic feet or one ton is delivered to the tender. The 
capacity of the loader is four tons per minute, and ac­
cordingly the rate of charging a tender is very high. 

which is operated from a platform between the coaling 
plant columns, is drawn down by the fireman. Attached 
to the post of the structure is a hand·operated electric 
controller which controls the operation of the motor. 
Each 15 seconds that the' motor operates, one ton of 
coal is delivered to the tender. When the fireman has 
taken all the coal desired, he again pushes the lever, 
immediately stopping the motor, and the coal ceases to 

the spinning of the cocoons would call for 20,000 to 
25,000 more. It seems quite impossible that within a 
reasonable length of time a sufficient number of ' people 
could be trained for this work, and it would probably 
be inexpedient, with the shortage of labor sure to result 
from the war, to divert so many workers from estab­
lished fields. Besides, it is feared the product would 
cost more than the imported raw silk. 
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Realize right off the 
trigger that P. A. is 
sold on its quality. 
Coupons or premiums have never been permitted to butt 
into Prince Albert's business ! We prefer to put their 
cost in to quality !  And smokers have set their ,hand and 
seal of approval in a mighty hearty way ! National or 
state restrictions on premiums or coupons can in no way 
affect Prince Albert's sales ! 

Nail tha t  fac t  down tigh t !  Then, beat it hard for a flock 
of the national joy smoke and do your worst testing out 
every word we, or any tobacco enthusiast, hands you about 
Prince Albert, jimmy pipe or makin's cigarettes ! 

Take Prince Albert's flavor and fragrance and coolness 
one- two- three or play the combination ! Breeze 'em all 
into your system, righ t !  Note how they listen to your 
smokeappetite, then blaze away like a blast furnace to 
prove out the world's verdict on Prince Albert's freedom 
from bite and parch 1 
And, you'll realize that Prince Albert's bitelessness is due 
to a patented process owned exclusively by us which cuts 
out bite and . parch and lets you land on a P. A. smoke 
every time the idea hits you-without any come-back but 
the keenest desire to go-to-it-quick, again I 

Copyright IDI6 by R • .1. Reynolds Tobacco CO. 

\ 
\ 

RINGE ALBERT 
the national joy smoke 

certainly cuts loose tobacco cheeriness I It shinnies up to 
your smokespirit because it is righ t in every big and little 
way a smoker ever can demand 1 And you 'll prove that 
first-water information first-crack-out-of-the-box 1 

Want anything better in the smokes line than to hammer 
away on a joy'us old jimmy pipe, or makin's cigarettes with­
out a sore tongue or parched throa t ?  We tell you Prince 
Albert puts the little old blue sky as the limit because it is 
made to give smokers and non-smokers a chance to get reset 
or ge t-going ! 

Anchor on your own peaceful piazza some of this tobacco 
joy smokers all over the world are cashing-in on ! Hop the 
old fence that keeps you out of the pipe and makin's pleasure­
pasture 1 Come-on-for there's a pew-for-you right on the 
front row of the P. A. jimmy pipe chorus ! 

On the reverse .ide of this tidy red tin, in fact, on the reveroe 
aide of every Prince Albert package. you will read. U Process 
Patented July 30th, 1907," which means that the U. S. has 
granted a patent on the proce" by which Prince-Albert to­
bacco is manufactured. It means also. that Prince Albert 
haa made three men smoke pipes where one smoked before! 

Your supply of Prince Albert isn't any farther away than the nearest shop 
that sells tobacco. Buy the toppy red bag for Sc or the tidy red tin for IOc. 
Then, there are handsome pound and half-pound tin humidorll--t;Jftd-that 
clever, practical pound crystal- glass humidor with sponge-mou.tener top 
that keeps your Prince Albert in such perfect condition all the time. 

R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C. 
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I Behind us 

I Our depositors are assured of the I strongest security. 

II; 1 .  By capital and surplus of 
$8,500 ,000. 

2 .  By the exceptional character 
and integrity 0 f the Board 
of Directors. 

3 .  

4 .  

By the well-known reputa­
tion of the management for 
conservatism. 

By sound business methods 
which have stood the test of 
52 years. 

If you will write or call, we will 
be glad to a s s i s t  you in your 
banking or trust problems. Let 
us act as your Executor, Ad­
ministrator, T r u s te e , Banker 
and - Agent. 

Union Trust Company 
of New York 

80 Broadway. New Y or� 
c.."ital and Surplu. 786 t�A� $8,500,000 42lr"A� 

" Mr. -Wilson is a poor 
salesman of himself ! 
In an age swayed by 
advertising, he is a 
poor advertiser! "  so 
sa ys Ray S tannard Baker 
in his interesting analysis 
o f  t h e m o t i v e s  a n d  
methods of the President. 
Just now this article has 
a particularly timely ap­
peal - r e a  d i t i n the 
October 7th issue of 

Colli�r-s 
THB NATIONAL WBBItI.Y 

416 West 13th Street, New York 

STANlEY RABBET PLANE 
No. 2 78 

The sides and bottom being square 
with each other, the plane will lie per­
fectly flat on either side. 

As both the fence and the depth gauge 
can be attached to either side, the plane 
is suitable for either right or left hand 
work. 

The front part of the plane can be 
easily detached, thus providing a bull 
nose plane for working close up into 
corners or other difficult places. 

The cutter is adj ustable endwise. 
Length over all 6� incheS--1 inch 

Cutter-Weight 2 lbs. 

List Price $ 1 .75 
If  you cannot procure same from your 

hardware dealer, we will be pleased to 
forward you one, postage prepaid, upon 
receipt of price. 

_____________ Addhu __ ------____ _ 

STAN LEV RuLE & LEVEL CO. NEW BRITAIN. CONN, U.S.A. 

SCIENTI FIC AMERICAN 
The Aeroplane in Arctic Exploration 

( Concluded from page 295 ) 

allowed to drift. For two years she held a 
northwest course, and was then crushed 
in the ice and sunk near Bennett Island. 
The drift of the " Fram," in command of 
Nansen, began approximately 15 deg. west 
of Bennett Island and ended in the 
vicinity of Spitsbergen. If the courses of 
these two vessels are laid down upon a 
chart, an abrupt angle is at once notice­
able. This would indicate the proximity 
of a corner of a large land mass to the 
northeast, around which the " Jeanette " 
possibly would have drifted had she not 
been crushed. Stefansson's discoveries 
of 1915 have confirmed this to a certain 
degree, although he was able to cover 
only a limited area with dog teams, and 
that area lay far to the eastward. 

Further, migration of birds directly 
northward from the Arctic coast of 
Alaska has been reported by whaling cap­
tains ; and there is no good ground for 
rejecting these statements, and others 
that the birds return from the north a 
few months later with their young. This 
would hardly be susceptible of any ex­
planation other than that afforded by the 
existence of a considerable land mass in 
the direction taken. Again, it is asserted 
by the whalers that the bowhead whales, 
entering the Arctic from the Pacific 
through Bering Strait each Spring, pro­
ceed past Wrangel Island and disappear 
into the north, to be next seen in the 
vicinity of Banks Land, going southeast 
along the coast. Twelve hundred miles 
is a long deep-water cruise, even for a 
bowhead whale ; and the alternative 
naturally occurs, that the whales may 
follow the shore line of an unknown con­
tinent, feeding in the shallows en route. 

Assuming, then, from the various in­
dications, that an extensive land mass 
does exist between Alaska and the Pole, 
is it worth finding? The question cim 
be answered in the affirmative, even by 
the utilitarian. The Arctic regions of 
Canada, and even Spitsbergen, were 
worth finding, though the latter lies in 
approximately the same latitude as Dr. 
Harris's hypothetical continent-about 
77 ° north. Valuable coal deposits have 
been found there within the past few 
years, although it had been freely char­
acterized as a " region fit only for polar 
bears."- Just what - would be found on 
any land that might be discovered be­
tween Alaska and the Pole cannot of 
course ' be forecasted. But some material 
advantage would surely accrue ; and to 
know whether or not land doe8 exist in 
this area would be of considerable benefit 
to science. 

For the work of exploring this vast un­
known area the aeroplane would seem to 
offer the best, if not the only, means. 
Little difficulty would be experienced in 
summer flights over the Arctic Ocean. As 
in land flights, it would be necessary for 
the pilot to know the engine speed of his 
machine, its actual speed relative to the 
earth, his altitude, and his geographical 
position at stated intervals. The speed 
and course could be found by astronom­
ical means familiar to the marine navi­
gator, who can with watch and sextant 
determine his position to within two min­
utes of arc--i. e., to within 2 miles. With 
the recently invented Sperry drift in­
dicator, it is not to be anticipated that 
wind velocity would complicate the issue 
to any great extent in flights of less than 
400 miles. In this connection it should 
be borne in mind tbat the prevailing 

the cOllsequent difficulty in using the ordi­
llary compass, some better guide to direc­
tions would be of value. Were it not for 
their almost prohibitive weight, two 
gyroscopic compasses might well be em­
ployed, one set parallel to the earth's axis, 
indicating true north, the other perpen­
dicular thereto, indicating the longitude. 

A wide range of speed would be neces­
sary for accurate observations coupled 
with ability to cover the ground ; and the 
hull would have to be covered - with 
walrus hide, as the Eskimos cover their 
kayaks and umiaks, to prevent puncture 
by floating bits of ice. Only in excep­
tional seasons would it be possible to 
aUght upon the water without contact 
with these. The equipment should also 
include _ sled runners, although there 
might never be occasion to use them, a s  
the propOrtion o f  floating ice t o  water is 
about one to nine in the summer time. 
Still, a situation might arise where the 
runners would save tbe aeroplane from 
destruction. 

A scientific expedition, using a ship as 
a base for five aeroplanes, could, in the 
course of a favorable summer, explore 
the entire area between the Asia-America 
boundary, near Wrangel Island, and the 
Alaska-Canada line at 141 deg. west longi­
tude. 'Vith one machine the continental 
shelf, from the longitude of Point Bar­
row to Banks Land, could be located, 
sounded and charted. An aeroplane could 
obtain a series of soundings in an ice­
infested sea by rising above the ice in 
moving from place to place, where a ship 
would be in constant danger. 

One of the most valuable of the things 
definitely known about the geography of 
the western Arctic is that there is a cur­
rent through the Polar sea from America 
to Europe. The existence of this current 
has been established by a long, laborious, 
and fragmentary process of launching and 
recovering drift-casks. The placing of 
such casks at points well off-shore, where 
the drift will catch them readily, could 
best be accomplished by aeroplanes, which 
could drop them with absolute certainty 
at any desired point ; and if this were 
done on an extended scale it could only 
result in the discovery of much valuable 
oceanographic data. Then, too, the en­
tire region in question is a virgin field 
for the motiQn picture camera. Alto­
gether it appears that the possibilities 
for doing useful scientific work by aero­
plane in the hitherto neglected western 
Arctic are almost unbounded, and it is to 
be expected that Stefansson, who has 
blocked out work for another dozen 
years, will avail himself of this resource. 

Lipo-Vaccines 

T HE bacterial vaccines employed for 
prophylactic or therapeutic purposes 

are commonly prepared by placing in sus­
pension in aqueous solutions of suitable 
salts bodies of microbes modified by ap­
propriate treatment. A new method of 
preparation is advocated by two French 
savants, Mm. Moignic and Pinoy. They 
obtain the desired bacterial emulsion by 
a mixture of lanoline and vasoline, in­
stead of the usual aqueous solution of a 
salt. They have established the fact that 
living microbes, placed in such a medium, 
to which one per cent of camphor has 
been added, lose their powers of reproduc­
tion at the end of a variable period, and 
can then be injected into healthy animals 
without fear of infection. The vaccines 
thus obtained they term lIpo-vaccines. 

In a report to the Biological Society 
made last March they stated that they 

northeasterly winds, having blown over had proved by careful experiment : 
the sea for hundreds of miles, would be 1. That _ autolysis is, if not entirely 
constant, and no more dangerous to the avoided, at least negligible. 
aviator than dead calm ; whereas strong 2. That re-absorption takes place more 
air currents over land, broken up by hills, slowly. 
rivers, buildings and trees, are most 3. That consequently reactions in sen-
erratic and troublesome. sltive individuals tend to be reduced to 

In view of the hazardous nature of the minimum. 
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INVENTORS are Invited to communicate with MUDD a: Co •• 233 Broadwa,.. New York, 
or 625 F Street, W .. hinlllon. D. C�, in regard 
to securing valid patent protection for their 
Inventio .... Trade,Marka and Cop,.ri .. hto 
registered. DesillD Patents and ForeiIID 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 sketch 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 O l d e at agency for securing 
patents ; it was established over seventy 
years ago. 

A \I patents secured through us are de­
scribed without cost to p a t e n  t e e  in the 
Scientific American. 

MUNN &: CO. 
233 Broadwa,. WoohnrtI! BoiWioc New York 
Brancla Office: 6ZS F Strut, Wcu1lin&ton, D. C 
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for home use_ For _ further particUlars. _ address 
Vegetarian Foods Co.. St. LoUIs. Mo. The Source 
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Save Power 
Fibre friction transmissions are lighter and 

simpler than toothed gears. They save op­
erating power. Toothed gears after becoming 
worn operate with a loss. Friction transmis­
sions remain constantly efficient. 

Friction transmissions are easier on the 
machine. They start and stop quicker and 
attain greater speed. First cost is less and 
up-keep minimized. 

Investigate the use of friction transmissions. 
We will send you on request our book "F ric­
tion Transmission," containing valuable data 
and formulae. Write name, firm connection, 
and occupation 00 P<>It card and ...,d for it today. 

THE- ROCKWOOD MFG. CO. 
1904 Englioh Ave., lndianapolis,lnd •• U.S.A. 

1 9 17 Acousticon 
W. C. Upham, M. D., of Washington. D. C� 

writes us- "Where I could not pOSBibly hear a 
word of conversation. with the ACOUSTICON I heardistinctly. No personwho is hardofbearingshouid 
fail to get thi. Instrument if possible to obtain it. " 

Tbe uDstinted praise of 260.000 satisfied customel'8 
and many letters like the above from eminent phy­
sicians lead UB to urge you and every deaf person. 
:f;�:� �:lfXcrstST��O�t aat���f�io� own home, abooluteiy and entirely 

DE�SIT FR E E EXP�c:.SE 
de:'l!l�nrety \'l,�l�Jt�{i�oW.i��:t';;!J;'''N1 �� 
cost yOIl one cent, for we even pay delivery charges. 
WARN I N G !  r,::��::.� �c:,�d ���:':.:'lrb��:7� trll'll1 offer 8S we do sO do not send monelt.,'or .ny Instrument for the deal until ¥ou have 
trl"the ACOUSTICON haa improvements and pat­
ented features which cannot be duphcated. ,so no 
matter what you have tried in the past. send for 
your iree trial of the ACOUSTICON today BIld con· 
vince yourself-you alone to decide. Address 
GeneralAcousticCo. 1308 Candler Bldg. Hew York 

Toronto. Onto Office. Royal BanI< Bldg. 

exploration in the -Arctic, even in the Since in vaccinotherapy the auto-vac- HANDY MAN'S WORKSHOP AND LABORATORY 
summer, it would be well to have each cines are those which give most success, Compiled and edited !lr. A. Russell Bond. 6x8 1-4 inches. 
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The Defiance 
Machine Works 

Machinery Specialists 
Wishes to announce 

that in addition to their splendid 
facilities for the manufacture of 
special woodworking machinery, 
which have made their line fa­
mous all over the world, 

They have now added 
new departments, equipped with 
modem · tools, together with ef­
ficie:flt . engineering staffs, es-

. pecially trained . and skilled for 
inventing, developing and build­
ing special machinery of almost 
any description for working wood 
or metal, or for other purposes, 
and are now prepared to take on 
contracts of any volume. 

Promoters and users 
of special machinery are . invited 
to submit their propositions to 
us with the assurance that same 
will be given prompt and intel­
ligent consideration. 

GOfJernmental 
work espe(!ially desired. 

We have furnished direct, prac­
tically every government of the 
world, equipments of special 
machines for military purposes. 

THE DEFIANCE MACHINE WORKS 
Defiance. Ohio. U. S. A. 

K n o w l e d g e 
power 
'is the 
doubt. 

because 
absel1ce 

• 
1 8  

it 
of 

T h e  m o r e a m a n  
knows the less he ' va­
ciliates. His decision 
is quick-and probably 
right. 

Men smoke Rameses. 
"T h e  A r i s t o c r a t  o f  
Cigarettes," because 
they find in this un­
usual and masterly 
cigarette a downright 
decision and a pleas� 
urable distinction of 

flavor unlike anything 
else they have ever 
smoked. 

S u c h  a ch a r a c t e r ­
marked cigarette does 
not appeal to everyone, 
but where its unusual 
aroma pleases · a dis­
criminating taste it is 
probably the most con­
stantly and keenly en­
joyed . c i g a r e t te in 
existence. 

And nobody ever changes 
from Rameses. 
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Kindly keep your queries on separate sheet! 
of paper when corresponding about such mat 
ters as patents, subscriptions, books, etc. Thl! 
wlll greatly facllltate answering your ques· 
tlons, as in many cases they have to be re· 
ferred to experts. The full name and addresf 
should be given on every sheet. No attentlo� 
wlll be paid to unsigned queries. Fnll hlnte 
to correspondents are printed from time to time 
and wlll be mailed on request. 

( 14158 ) H. G. asks : Just a question to 
settle an argument from an old subscriber. 
" A "  at New York Is sending a wireless mes­
sage to .. B "  at London. Can " C "  in the 
middle of the Atlantic confuse .. B "  by click­
Ing off dots and dasbes alRo ? Can a " set .. be 
tuned up or so arranged that it can only re­
ceive one message at a time while numerous 
other operators are sending ? A. A wireless 
telegraph message can be confused by one who 
has the same wave length as the transmitting 
station by sending out meaningless signals of 
the same wave length. A receiving set must 
be tuned to the same wave length as its trans­
mJtting set. It wlll then not take up signals 
of a different wave length. Under the U. S. 
laws amateurs are not allowed to have trans­
mitting apparatus of the wave lengths which 
are used in commercial and government service. 

( 14159 ) · R. A. W. asks : I have had an 
argument with a friend In regard to Niagara 
Falls; ILnd it Is claimed that for a short period 
the Falls ceased to ftow, due possibly to the 
backing· up · of . ice, or some other means, of the 
waters of the lake. No authority can be found 
In regard to this, and I shall be glad to have 
you advise me if such a happening did . occur, 
when, and how long ? A. We are not able to 
either confirm or deny the statement that 
water once ceased to ftow ov

·
er Niagara Falls. 

It, however, seems beyond belief when one 
stands by the side of the Canadian Falls, but 
quite credible when one stands by the Ameri­
can Falls. Indeed, when a strong wInd blows 
for some time up the river the American 
stream becomes very low indeed, and men cross 
on the rock to Goat Island. This Is said to 
have been done many times, though we have 
never seen it done. 

( 14160 ) G. E. P. asks : In your July 1st 
issue, I notice that . the " Does the Sun Ever 
Set on U. S. Territory ? "  question has bobbed 
up again, and this time the time of darkness 
or tw1I1ght is cut down to 1 minute 12.2 sec­
onds. Would this cut out the remaining bal­
ance ? The nations of the earth have .what 
is known as the 3 mile limit. That is, a na­
tion's sovereignty extends 3 miles into the 
high seas adjacent to its coast line. Three 
miles east of the eastern point of Porto Rico 
and 3 miles west of the Philippines, to the 
limit of its territorial waters, 6 miles in all, 
may cut out the · seconds at least. A. Add­
ing six nautical miles to the breadth of the 
United States will not make longitude enough 
to cut out the 1 minute 12.2 seconds which we 
lack of extending through 12 hours of longi­
tude. Porto RicQ and the Ph1I1ppines are in 
nearly the same latitude, and a degree of 
longitude in ' both is about 56 nautical miles. 
Six miles are then about a ninth of a degree, 
and a ninth of 4 minutes is about 27 sec­
onds, which taken from 1 minute 12 seconds 
leaves 45 seconds, or three quarters of a min­
ute lacking, with no known source from which 

it can be obtained. 

The Last Word in Steam Yachts 
( Concluded from page 303 ) 

21 feet, and, like its predecessors, closely 
resembles a navy destroyer, except that it 
carries deck cabins for the accommoda­
tion of its owner. The sheer is straight, 
which gives it a decidedly rakish look, and 
the topsides are raised forward and car­
ried aft for a considerable distance 
from the stem thus providing spacious ac­
commodations below. A pronounced flare 
is given to the bow sections, while the 
stern is of the rounded, naval cruiser 
type. 

The officers' quarters are located in the 
raised forecastle, while the crew occupy 
the portion of the berth deck below. There 
are two deck houses that correspond in 
height with the raised forecastle, thus 
giving the yacht a symmetrical and com­
pact appearance. In the forward deck 
house is the dining saloon, 20 by 15 feet 
in size, together with the pantry ; while 
the after deck house, 29 by 15 feet, is the 
main saloon. The galley is located on the 
berth deck below the dining saloon, and 
the corresponding space below the after 
deck house furnishes spacious quarters for 
the owner and his guests. These deck 
houses, and all the exterior woodwork is 
of teak wood, the hull being of steel ; and 
the equipment includes steam heat, elec­
tric lights, steam steering · gear and cap.. 

An A and L Floor l.qata1lation.-COlumbla Steel Company, Elyria, O. 

. Safe, Clean and Efficient 
Shop Conditions 

The nature of the floor plays an important part in setting 
production costs. Safety and cleanliness ; labor saving and 
maintenance economy are to be found in the 

VVOOD BLOCK FLOOR 
These ' creosoted wood blocks are set with the grain edge 

up, affording a surface that resists all wear, will not splinter 
or crumble under weight, neither .is the substance subject to 
decay. Always smooth and level-never slippery-trucking 
can be done with the minimum of labor. Users have found 
it reduces accident hazard. 

Every. day of service increases the value of an A and L 
WOOD " BLOCK FLOOR. 'You' will realize through its 
use the highest efficiency your plant is capable of. 

Write for booklet "FLOORS" giving further iDformation. Our Enliineering 
Department will gladly advise you on any floor problem without obligation. 

EXECUTIVES, 
DIRECTORS, 

INVESTORS 
The kind and condition of the 
floor in the plant you are in­
terested in has a lot to do with 
net e�8. It will benefit 
you to investigate on your 
own account. 

Use This 
The Gift 
for Xmas 

Ayer C& Lord Tie Company 
Incorporated 

Dept. S. Railway Exchange Chicago 
Branch Offices : 

New York 
2 Rector St. 

Cleveland 

Detroit 
712 Hammond Blda;. 

926 Illuminating Bldg. 
Kansaa City 

. . 1 1 1 7  Rialto Bldg. 
Memphis: 1402 Exchange Bldg. · . 

Valuable Books of Instruction and Reference 
Seienti1le American Cyclopedia of Formul........concrete Pottel'J' 
and Garden Furniture-Scientific American Reference Book­
Experimental Science-Handy Man' 8 Workshop and Laboratory . 

. MVNN " co., lac:" Publi.h.,., Woolwortb Bid,,, New Yor\i; 
PHONES. .Hen .f i IlVBIU Y RILL. 7710 ... ct 8889 RI""lde Drtn Park Kodeli 

MORGAN BROS. CO., Inc. . MODEL MAKERS 
MINIATURE CONSTRUCTION 
Land,cap., Architectural &ad Mecbaoical Model, 
T_rrapbical Map. &ad Paintin,. for & .. 1., Col. Ie, .. and MUleum.. Gonrnment Wort. • Specialty. Office, 1650 Grand Central TenninaI. New York City 

Patents 
WE take this opportunity to call attention to 

the fact  that our comprehensive · practice in­
cludes not only the securing of the registration of 
trade marks, but embraces as well the obtaining of 
Letters Patent in the United S tates, and all countries 
foreign thereto. . 

Numbered among our clients are some of the most success­
ful inventors in the United States . Our endeavors are always 
directed to the secu ring of Letters Patent which will protect 
the inventions of our clients as broadly and adequ ately as 
possible. A copy of our Hand Book on Patents, in which thi s  
phase o f  o u r  p ractice is  fully discussed, will be mailed t o  any 
address,  on application. 

We shall be pleased to give our unbiased, free opinion as 
to the probable patentability of any invention, provided a 
sketch and a description disclosing the same are sent to us . 
A distinct adv.antage possessed by our clients is found in the 
notice which each patent taken out through our office receives 
in the Scientific American. 

MUNN & C O. 
Solicitors 01 Paten ts and Trade Marks 

WOOLWORTH BUILDING, 233 BROADWAY, NEW YORK 
625 F ST.,  WASHINGTON, D. C. 
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453,952,298 
Passengers 
Safely Carried The Steel Car Route 

Four Hundred and Fifty-three Million, 

Nine Hundred and Fifty-two Thousand, 

Two Hundred and Ninety-eight passen­

gers were carried by the Pennsylvania Rail­

road System during the last two and a half 

years without the loss of the life of a single 

passenger in a train accident. 

The chief factors in this safety record are 
all-steel cars, thor-ough inspection, sure signals, 

and a comprehensive system of efficiency tests. 

16,658,649 efficiency tests made on the Penn-

sylvania Railroad during the past three and 

� a half years show a perfection average of � � practically 100 per cent. for trainmen in the � � observance of signal orders and train rules. � � � � The Rochester, N. Y., Post Express says : � � " In the matter of protecting the lives of � � its patrons the Pennsylvania has set an � 
I example of perfect railroad service." I 

PENNSYLVANIA RAILROAD 
The Standard .Railroad of the World 

Just Published ! 
Wireless Telegraphy and Telephony 

SIMPLY EXPLAINED 

By ALFRED P. MORGAN 
WIRELESS EXPERT 

1 70 Pages 1 56 Illustrations Cloth Bound 
Price $1 .00 postpaid 

The aimplest, latest and molt comprehen.jve popular work publithed on wirel8S', for the wirele .. operator, amateur or profeslional 

THIS is a comprehensive treatise and a close study of its pages will enable one to master all the 
details of the wireless transmission of messages. The author has filled a long-felt want and has 

succeeded in furnishing a lucid. comprehensible explanation in simple language of the theory and prac­
tice of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. Several very novel and original ideas 
have been carried out in its making. It is well illustrated by over one hundred and fifty interesting 
photographs and drawings. All diagrams have been made in perspective showing the instruments as 
they actually appear in practice. The drawings are carefully keyed and labeled. Many of the photo­
graphs are accompanied by phantom drawings which reveal the name and purpose of each part. 

This is a book the wireless experimenter cannot afford to be without. It enables one to de­
sign and construct their own apparatus. This book will also prove of value to the layman. 

MUNN & CO., Inc., Publishers, 233 Broadway, New York, N. Y. 

NEW YORK ALBANY 
" The ComFortable Way " 

DAILY SERVICE 
From New York 7.00 P. M. From Albany 10.00 P. M. Daily 

Largest River Steamers in the World 

"Searchlight Route" 

Hudson Navigation COlnpany 

stan. Three boats are carried, a 26-foot 
high speed gasoline owner's launch, a 
25-foot crew's launch and a 16-foot dinghy. 

Instead of being powered with internal 
combustion engines, as is the fashion now, 
all of the Winchesters are steam powered, 
and the present craft is driven by turbines 
of 7,500 horse-power, acting on twin 
screws. Each shaft is also fitted with an 
astern turbine of reduced power. Steam 
is provided by two Normand water tube 
boilers, fired by oil. The yacht was de­
signed for a speed of 30 knots, but on 
actual trial she is reported to have de­
veloped a speed of over 37 statute miles 
an hour, which is undoubtedly the highest 
speed attained by any craft of her class 
in the world. 

ADVERTISING 
CLASSIFIED 

LA THES AND SMALL TOOLS 

"STAR"Footand Po�er 
Screw Cutting 

��:F� LATHES 
For FiDe, Accurate Work. 

695 Water Street 
Seneca Fall., N. y,. U. S. A. 

Further Light on the Quebec Bridge Friction Disk Drill 
Disaster FOR UGHT WORK 

( Ooncluded from page 299 ) 

many engineers who examined the bridge 
on the spot, that a point of great moment, 
in view of the failure of the southwest 
rocker, is the behavior of the other three 
rockers under the ends of the span. That 
they remained intact throughout is proved 
by the absence of severe punishment to 
the girder cover plates, hitch angles and 
shoes. They held the corners of the truss 
high above the lifting girders, so that it 
slid off without touching the girders or, 
at most, barely grazing them. Yet, these 
three rockers were subjected to a much 
more severe duty than the one which 
failed. For instance, after the southwest 
rocker failed, the southeast rocker at the 
same end of the span had to carry a 
great additional load, represented by the 
enormous weight of the now unsupported 
half of the westerly truss (a load which 
was sufficient to wreck the portal and 
lateral system of the bridge ) ,  to say noth­
ing of the great impact produced by the 
drop of the southwest corner. At the 
same time, this southeast rocker was sub­
jected to extreme canting and tipping ac­
tions, which were continued to the point 
of concentrating the whole load on one 
corner and forcing the rocker out of its 
seat. The north rockers bore nearly as 
severe tipping effects, yet they, too, held 
up intact. 

It is a fair inference, therefore, that the 
southwest rocker did not fail because of 
any inherent fault (lack of strength, etc. ) 
in the design. There was probably some 
inherent and undiscovered defect in this 
particular rocker which made it weaker 
than the other three. 

Validation of Patents and Trade-
marks in Mexico 

T HE Department of State announces 
that Mr. Charles B. Parker, represent­

ing American interests at Mexico City, 
has received a note from the Mexican 
Foreign Office, stating that sufficient time 
will be granted for the revalidation of 
patents and trade-marks issued by au­
thorities in Mexico which are not recog­
nized by the existing government. 

The' patents and trade-marks in ques­
tion are those issued outside of the city 
of Vera Cruz during the Huerta regime, 
between November 4th, 1913, and August 
25th, 1915. ' These were declared void by 
an order of September 24th, 1915, issued 
by the Carranza government. 

The decision, accompanying the Mex­
ican note, reads : 

.. As a matter of equity and in order 
that the interested parties may not lose 
their rights of priority, acquired property 
rights shall be recognized and the docu­
ments originally presented shall be con­
sidered as having been duly received, as 
shall also the fees paid, provided the in­
terested parties fulfill the following re­
quirements : 

.. First.-Present a stamped petition to 
the Office of Patents and Trade-mark", 
accompanied whell possible by the title 
declared void, and asking that the pro­
cedure be revalidated in whole or in part, 
as the case may be, with the under­
standing that such revalidation of titles 
or ratification of documents shall not give 
rise to further fees. 

.. Second.-Restore the stamps affixed to 
the original applications." 

Ha. Theae Great Adllantallea . 
The speed can be instantly chanced from 0 to 1600 
without 8toppill2' or shiftillf belts. Power applied can 
be rraduated to d rive. with .equal safety. tbe smalles( 
or Jarrest drills within its rallre - a wonderful economy 
in time and rreat savillr in drill breakare. 

Send for Drill Catalollu. 
W. F. & Jno. Barnes Company 

I!stabli,bcd 1872 
1999 Ruby Street Rockford. Dlinoia 

GROBET SWISS FILES � Are the standard of ",,("ellence In 
DIes, and have been for over 100 
years. We send postpaid as an In-

• ���
d

�:f :.s..k'::::' :::�ec.!:'.!:;tl:t!�� 
receipt ot $5.01) This Is a chance to get a set 01 
DIes yo,,'11 aporeclate and we'lI get tuture orders. 

MONTGOMERY &: CO. 
109 Fulton Street New York Citlr 

SOUTH BEND LATHES 
E.tablilhed In 1908 XUin&' Lathe. for 10 ye ..... 

For the Machine 
and Repair Shop 

LOW IN PRIGE 
.. In. 10 18 In. awing 

Stralaht or Cap ....... 
Send for free catalotr cfv­In&' prices on entire Hoe. 
SOUTH BEND IAlHE W1III(S 

South Bend.lnd. 

(YALE) TRIPLEX BLOCK 
Standard in Construction, Service and Safety. 
Steel Chain, Steel Parts and Steel Load line 
give safety and reserve capacity. 
The Yale hoillt book will help Bolue your problems 

THE YALE & TOWNE MFG. CO. 
o E. 40th Street New York 

Own a machine of your own. Oash or ea&)' 
terms. Many styles and sizes for all pUrposes 

Wrlte tor Circular. 
WILLIAMS BROS., 434 W. State SL. Ithaca. N.Y. 

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

Bridgeport. Conn. 
N O V E L T I ES & P AT E N T E D  A R T I CLES  

� ' I U f l C T U R E O  B Y  C O � T R I C 1 .  P U � C " I � G  O i l S  
L I G H T  I , T O M 0 8 I l E  S l l M P I � , S  

� K O � I G S l OW  S H \l P I � G  & T O O L  WORKS ,  C l m l l � O  0 

MASON'S NEW PAT. WHIP HOIST 
for Outrigger hoists. Faster than Elevators. and holst direct from teams. Saves handling at 1_ apenae. 
Manufactured by VOLNEY W. MASON a: CO •• IDe. 

Providence. R. I •• U. S. A. 

EXPERIMENTAL SCIENCE 
Elementary, Practical and Experimental 

Physics. By George M. Hopkins. 2 volumes. 6 �x9 7i Inches. Oloth. 1,105 pages. 918 illUstrations. $5.00 
This work treats on the various topIcs of 

physics In a popular and practical way and contal,!" a fund of trustworthy sclentlftc In­formation, presented In a clear and simple style. In the latest edition, the scope of the work has been broadened. presentlnl{ the more recent developments In modern sclence, which will assist the reader in comprehending the great scientiftc questions of the day. 
MUNN & 00., INC., Publishers 

Woolworth Building New York Olty 

LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Inatitute-HoreIotPt:aI IIepartItIItI 

Peoria. Illinois 
Larae.1i and nut ".teo" 8e ...... In A. .. erloa (7'1., wi,.e build'x, Vied ezcl .. n." ly (or ,hi. HIOt'k) 
w. teach Watch 'VorE. Jewelry, 
Engraving, Clock \fork, Opt.ic •• TliitiOD reasonable. Board llDd 
rooms "ear school ., moderate mtlla. 
Send for C:Julol! of IDformat.lon. 
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Valuable Scientific Books 
Gas, Gasoline and 
Oil Engines 

By GARDNER D. msoox, M.E. Re­vised. enlarged and brought _up to date by 
VIOTOR W. PAG:B, M.1t. 6 � 9 �. Cloth. 640 pages, 435 Illustrattcms. 2 folding plates. PrIce, t2.IiO. 

, 'The new, revised and enlarged edition Is a 
complete, �tical and up-to-date work. and treats exhaustively on the dadm. construction and _ practlcal application of all forma of gas. 
gasoUne, kerosene and erode petroleum - oU eDgines. The elementa of internal combustion eDgineering are clearly deftned and all auxiliary 
IIYStems. 8uch as lubrication, CjIl'buretion and 
IImltion are mlnutel7 deacribed. It considers 
the theory and managm:nen1; of all forms of mo-
1iors for s1iationary and marine work. automo­
bUM, aeroplanQl and motc.cyelllll, including al80 
prod- ... 10114 ,. JII'(Idact;Ion. 

Mechanical MOllements, 
POlDers and DerJicu 

IJJ' GARDNER D. HlSOOX . •  M.E. 83(x93(. PIoth. &09 pages.1810Illustratlons. Prlc8,12.60 

, ThIs Is a eoIlection of 1810 illustrations of dif­(_t mechUical movemen, accompanied by 
�pproprlate deacriptlve 1iert :J1i Is prictlcally a dIctlonary of meclianJcal movementa. powers, de­
vlces and apl!l1ancea. and contains an Illustrated 
deacription of the great;es1i variety of mechanical 
movementa published in any language. Nearly the whole 1'IIDS!I of the prac:tlcaI arid inventive 
fleld Ia COVIftd III this wOrk. 

Mechanical �ppliances, 
Mech(lrucal Movements and 
NOllelties 01 Construction 

Gas Engines and Producer. 
Gas Plants 

By R • . E. MATHOT, M.E. lI)(x 9)(. Cloth. 814 pages. 162 Illustrations. Pr1ee. 12.50. 
, A practlcaI guide for the iraa englne designer. 
user and engineer in the construction •. selection. 
purc:haBe, Inst&llation. operation and mainten­
ance of gas eDgines. Every part of the gas en­
Sine Is described in detaU. tersely. clearly and 
with a thorough understanding of the require­
mentl of the mechanic. 

Gas Engine Construction 
By HENRY V. A. PARSELL and ARTHUR 
J. WEED. lI)(x 9)(. Cloth. 304 pages. 146 
Illustrations. Price. 12.50 

, In this vol1DDe the principles of operation of 
gas eDginea are clearly and slmply explained and 
then the ac1iual construction of a half-horsepower 
eDgine 111 1ialren up step by step. showing in detail 
themakinlfofa gas eDgine. The making of the pat­
terns. the Gnlahing up and flttlng of the castlnga and the _tlon of the ena1ne are fu1ly described. 

Hydraulic Engineering 
By GARDNlIIR D. insoox. M.E. lI�x 9)( • 
Cloth. 316 pages, 306 lllustratioll8. Price.54.00. 

, A tree.tIae on the propertiflll. power and re­
sources of water for all purp08es and covering the 
measurement of streams. the flow of water in 
pipes or conduita. the ·horse-power of falling wa­
ter, turbine and Impact water-wheels. wave­
mo1iors, centrifugal. reciprocating and air - lift 
P1DDps. A comprehensive and practical treatise 
free fruD:l 1ibe  intrlcaclel of hlaher mathematlca. 

BY GARDNER ·D. msoox, M.E, 6J(x9J(. Oloth. 896 pages, gn Illustrations. Prlc8;12.1ii'l. C d A·  , 'l'hlII book, whUe complete in lfiIelf, Ia in fact; . ompresse Ir 
��Y&!t

em
':::l�,����=en�

n
m: Ita Production, UIMiI and AppUcations. BJ 

character, this volume contains Illustrations and GARDNER D. msoox, M.E.. 6�x9�.  
descriptions of many combinations of motion and Oloth. 066 PII&IlII. NO 1llUS1nt10Di1. Pr1ee.I5.00. �=� 01:1=. a\f�anr�'l:1n:' , 'l'hlII 1B Iibe most complete book on the subject 

by a Une drawing with a complete d!!8Cl'lP- ot compreued air and Ita applications that hu 
. showing ita worldnir J;)IIl'Y and operation. ever bien pubUshed, and covers almoat evet'J 

�hue of the 8ubjec1i that one can tlUnk of. 
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a1; one time we send them �ald 110 any � who hail dealt with th
. 

e .8Ubjec1i In a cpm­acidress in Iibe world b u.oo. �Te maDDer, no phue of it � omitted. 

� &: CO., Inc., Pub,." �� 233 Broadway, New York, N.Y. 

In a small room. on a 
by-street came the idea 
of a voice that should 
cross the continent. 

Only a simple idea I But 
it's only ideas that create and 
expand greater businesses like 
the American Telephone and Telegraph Co.-j ust  s u c h  
ideas and animating plans as 
SYSTEM is gathering every 
month for every business man,. 

"I find SYSTEM interesting,"�aY9 Presidenl Theo. . Vail. "because it i. tbe great cleariog-house of tbe best thought and practice in business." 
Why shouldn't IIOU. too, gain by watching STsTEM--some for tUDe­making idea. perhaps-at lenst a 

score of knacks and plan. and meth­ods every montb that will cut your busincss costs and are sure to make your earnings grow. -

Get October SYSTEM at your neW&­
stand today. 

Once a cook's boy in a lumber camp, 
now America's greatest shipping magnate 

Are One of the " Men Who 
Making America, "  n a t u r a l ly  
selected by the poll of thousands 

of American business men to 
head a chapter in B. C. Forbes '  
remarkable series now running in 
LEBLIE'S was Robert Dollare 

.He haa helped, not only to 
make A m e ri c a , but to 
make friends for America. 
H e  i . idol ized  b Y· " t h e  
Chinele. 

This is true romance of the 
wilderne.. of a western 
camp and the conquering 
of the Seven Seas appears 
in thi. week'. LESUE'S. 

$5.00 a n d t h e  coupon 
brings Leslie's for a year. 
Indicate whether you Wish 
your subscriptlon to begin 
with the first Forbes article 
(July 27 ih) or the current 

• 
B. C. FORBES Issue. 

/ 
// 

/ Se.nd it in today � S . .L , • 1-110-1' 
�' 
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/ JUDGE co. 
.. ' zzs FIftIt A_ .. N_ York Cit,-
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e S 1 e S � EMlaeecl fiDeI $5.00. � � emd me t..!ie'. for .... year. be-. � ibmiDI with Uu17 27th) M (the 
Illuatrated Mtlly NnraplIl"T ' ClUNDt --). . 

6aIdlIIW ill .8" , � 
225 FIF1lI AVENUE // 
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National Responsibility 

THE service principles which underlie LEE Tires are as clear, 

as worthy and as practical as those that give base to this 

government itself. Both are built to render enduring service. to 

the people. Both are built to resist to the fullest extent forces 
· . ·cal 
lDJmJ • 

PNEUMATIC NON -SKI D PU N CTU R E - PROOF 

LEE Puncture-Proof Pneumatic �Tires are guaranteed Puncture-Proof under a cash 
refund. The carcass and inner tube are guarded against pUncture and blow-out 
by three layers of small impenetrable discs deeply embedded under the cushion of the tire. 
Mileage Guaranteed. 5000 miles is the basis of adjustment. The rubber in LEE Puncture-Proof 
Pneumatic Tires and LEE "Regular" Tires, also LEE "Velvet" Red Tubes is treated by the LEE 
"vanadium" process, which doubles its toughness and increases both its tensile strength and 
resilience. Writejor New Booklet 1 7  

LEE TIRE & RUBBER COMPANY 
Manqfacturers of Rubber Goods since 1883 

C O N S H O H O K E N  , P E N N A . 

Distn7mtors in all Principal Cities 
LooII uJJ "1.« Tires" in /lour Ttlq,hone DirectoT/l 

, I , " 1  , " 
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