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This home is insured by the 
shingles on its roof 

A GAINST fire? Yes, because these shingles are J -M Asbestos. They 
n. won't burn. Against time, too, because the longer they are on 
the roof, the tougher they become. This roof is going to last in spite 
of the elements. It will retain its beautiful coloring and weather tight­
ness. And as long as it lasts. its owner will be protected against the 
community fire risk. So will your home, large' or small, if you use 

JOHNS-MANVILLE 
TRANSITE . 

Asbestos Shingles 
They cost less than tile. they are stronger than slate and are lighter than eithez. 
They make the attic cooler in summer and the house warmer in winter. 
You can have them laid by any roofer in a choice of 8ev�ra1 colora, several sizes, 
rough or smooth ed&es. 

J-M Transite Asbestos Shingles are e:<amined. approved and labeled by the 
Underwriters' Laboratories, Inc., under the direction of the National Board of 
Fire .Underwriters. ... 

When you invest in J-M Transite Asbestos Shingles, up-keep charles will never 
hold a mortgage on your roof. You will enjoy the baBe ratc of insurance for 
shingles and you are further protected by 

J -M Roofing Responsibilit". 
Under this plan. you can· register your J-M roof. We are then accountable 
for its service and y.our satisfaction. Tell your Architect or Builder that you 
want J-M Transite Asbestos Shingles for safety and economy. . 

H. W. JOHNS-MANVILLE CO. 
beculi .. Offi.... 296 M.diIOD A .... N. Y. 
BOltOD Chiul'o Cleveload 

New York Phil.delphi. Pitbburab 
Toronto 

St. Loui. 
Sa. F raacilCo 
S • ..ttIe 

"The greatest partner of 
America's greatest banker" 
The dramatic storyof how Morgan 
engaged him and how he drove up­
ward in the banking world is told 
in the ninth article of B. C. Forbes 
remarkable senes on "The Men 
Who Are Making Am erica." 

The story of Henry P. Davison 
appears in this week's LESLIE'S, 
another chapter in this gripping 
history of American enterprise. 

$5.00 and the coupon brings Leslie's for 

./ 
/ 

/ 
/. / 

/ 8. A. 
// 9-23·16 

a year. Indicate whether you 

wish your subscription to begin 
/ 

with the first Forbes article /
/

Jli5�'EI�O. 
(July 27th) or the current // J;!.F�rt"�i:y 
�ssue. 

B.C. FORBES 

Leslie's IllwtraJed MeAly Newspaper �ift.8" / 
/ 

/ 
/ 

/ 
/ 

/ 

/ Enclosed find $5.00. 
/ Pie ..... send me Leslie'. / for one year. beginning 

/ with (july 27th) or (the / current Uoaue). 

/ Na�e ............................ . 

225 Fifth Avenue, New York City // 
/ Addre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Valuable Scientific Books 
Gas, Gasoline and 
Oil Engines 

By GARDNER D. mscox. M.E. Re­vised. enlarged and brought _up to date by 
VICTOR W. PAG£. M.E. 6 �x 9 34. Cloth. 
640 pages. 435 illustratioDB. 2 folding plates. Price. 12.50. 

, 'The new. revised and enIa.rged edition Is a 
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and practical appllcatlon of :.w
n
forms of gas. 

gasoUne. kerosene and crude petroleum-oil 
engines. The elements of internal combustion 
engineering are clearly deftned and a.ll auxiliary 
systems. such 118 lubrication. carburetlon and 
19n1tlon are minutely described. It considers the theory and management of a.ll forms of mo­
tors for stationary and marine work. automo­
bUes. aeroplanes and motorcycles. including a1so producer SIll aDd Its prodw:t.loD. 

Mechanical Movements, 
Powers and Devices 

By GARDNER D. mBCOX. M.E. 63(x93(. Oloth. '09 pages.1810 illustrations. Price.12.50 
, ThIs Is a collection of 1810 illustrations of dif­
ferent mechanical movements. accompanied by 
appropriate descriptive text.. It Is practlca.lly a 
dictionary of meclianica.l movements. powers. dE>­
vices and appllances. and contains an illustrated 
description of the greatest variety of mechanical 
movements published in any language. Nearly 
the whole range of the practical aDd inventive Ileld III covlnd in this work. 

Mechanical �ppliances, 
Mechanical Movements and 
Novelties 01 Construction 

By GARDNERD. mBOOX. M.E. 63(x�. Oloth. 8116 pages, 992 illustratioDB. PrIce.$2.S0. 
, ThIs book. while complete in itself. Is in fact 
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character. this volume contains illustrations and 
descriptioDB of many combinations of motion and 
�:��� 01e=.=. aff���:'���1n: 
'l!trated by a llne drawing with a complete descrip.­
tion showing its workinir .parts and operation. 

atilr:zb�J{;�=t �::�611 arS:Uo:-:i 
at one time we send them postpaid to any address in the world for M.OO. 

Gas. Engines and Producer­
Gas Plants 

By R. E. MATHO'!'. M .. E. 6�x9�. Oloth. 
814 pages. 152 illustrations. Price. $2.50. 

, A practical guide for the gas engine designer. 
user and engineer in the construction. selection. 
purchase. installation. operation and mainten­
ance of gas engines. Every part of the gas en­
gine Is described in detail. tersely. clearly and 
with a thorough understanding of the require­
ments of the mechanic. 

Gas Engine Construction 
By HENRY V. A. PARSELL and ARTHUR 
J. WEED. 6�x9�. Cloth. 304 pages. 14& 
WUStratloll8o PrIce. $2.50 

, In this volume the principles of operation of 
gas eDCines are clearly and simply expla.lned and 
then the actual construction of a half-horsepower 
engine is taken up step by step. showing In detail 
the malrln!fof a gas engine. The making of the pat­
terns. the ftnlshlng up and IIttlng of the castings 
and the tlr8Ctlon of the engine are tully described. 

Hydraulic Engineering 
By GARDNER D.HIBCOX. M.E. 6�x9�. 
Cloth. 815 pages. 305 illustrations. Price.".OO, 

, A treatise on the properties. power and r&o 
sources of water for a.ll purposes and covering the 
measurement of streams. the 110w of water in 
pipes or conduits. the hors&-power of fa.lling wa­
ter. turbine and impact water-Wheels. wave­
motors, centrifngal. reciprocating and air - Uh 
pumps. A comprehensive and practical treatise 
tree from the intricacies of hl&her mathematlca. 

CompreSsed Air 
Ita Production. Uses and AppUcations. By 
GABDNEB D. HISCOX. M.E. 6Iix9�. 
Oloth. 66& pages. 640 illustrations. Price.IS.OO. 

, ThIs Is the most complete book on the subject 
of compressed air and ita appllcatlons that has 
ever been 
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pedia of compressed air. It Is written by an ex­
pert. who hall dealt with the subject in a com. 
prehenslve manner. no phase of it b!iIng omitted. 

W./onrltnd t"_ 6ool. _id to .. ny .. tltl ..... u"..,. reeeipt 'oF .. tl"..,.ti .. tl pric ••• Oa,. .,.,t .. 106 of acientil'u: anti t..,JmicalllocMa .. nt I .... on ,...,a •• t. Writ. 10,. on •• 
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A ND this man is working fewer hours and getting more out of life in � every way. That is what Efficiency means. More money, more 
fun, and less work. What he learned you can learn also through the 

Personal Efficiency Course 
• 

In 
Prepared by Harrington Emerson. Conducted by the Review of Reviewa Company 

Thousands of men have already enrolled-employees and employers, professional men 
and women-each seeking a different goal-each finding through this course a shorter, 
more direct way to reach that goal. Efficiency is not records, nor system, not red tape; 
it is not hurry or bustle-but the best way to get the most done with the least effort. 

Most Men Are Only 25% Efficient 
Do you think thn! Personal Efficiency Is something lim. IIlRtOD Emerson Is the President ot the Emer-

like personnl nent ness, or gooet m::lllllcrs: 1hnt every- 60n Company ot New York. TED years ago that 
uody has more or less. :md that you prob,lbly hove comJ)ullY undertook Its first big work. The client. 
enough? You're wrong-unle!!::1 you have reached employed 12,000 men; a. strike was on at the time. 
the goal of your desires. Most men :lrc only 25 per ""lth lh� help of the Emerscn COmp3ny production 
cent emclenl. tests were rcducerl 25 per cene.. There bas not been 

It.. Is like thl�: Pig iron Is worth Sl5 n ton. M:ldc a labor ditfl('ulty there In 10 years. The earnings or 
Into horscshoe lIulls that pig iron rlf:c� to 5500 n ton. the men wt;re increased over 10 per cent. The amount 
Made Into stEl'1 raOs the price Is $U1I higher. 'l'urncd r,ul<J EmEl'l:mn and ))Is stan was 5150,000. Now the 
lnl0 delicnte watch springs, that. ton 01 pig Ircn Is F..mcr:-;on Company has over 100 specinllsts of the 
worth 52;;0.000. So with your brain. Its vuhle de- h l,::. l u .. 't;t rank. It hus helped 200 firms to become 
pends on how you handle It. The uTt1rulnc.;d hrnln emcien" For 40 years 1\lr. Emerson bas been study .. 
reaches the bl'fMlllne---thf' partly trnlncd l>r!)ln makes In,:!:, crcparlng, teaching Bmclcncy. 
a livlng-the fully trained (Etl1cient) hr:lin gets to What t:rn"j,'"ry lIall .h.Hle for IInodl"f'dli of Corporatloal 
tile lOp. Make yours carry you to 1he top. It Now Uoe!l for 1'011 Aft an IndhLtlnQI In 'rlJJs Course 

There is opening before the American business man :\ great opportunity. After the Civil War, during the 
rebuildin� time, the great fortunes of today were founded. In the rebuilding of what Europe is destroying, 
in the fulfilling of the duties she has let slip the sreat fortunes of tomorrow will be founded. Take the first 
step now. 

.#y;t.Ci.'!i,X"'EiU,';'U'Ri·1!".,q.i,,;v 
I was brea king down. 

It seemed almost. tooLish 
for one In my financial 
and phySical comJltlon to 
invest money In n CCUfSC 
that would mean more 
work: butl was desperate. 

'WLthln 2 montbs I was 
catching UP In work, my 
bunk account was Rrow­
Ing lorger. My health 
WIlS railldly regaIning its 
normol stute. 

GEO. 1.>. HALSEY. 

B' B k FREE Send for Illustrated Book 19 00 . :!�!in!4 t�:a��:!;;1t REVIEW OF REVIEWS CO. 
30 Irving P ..... N. Y. to the ever prescnt Questlon-" Whcre's the Send me particulars 

about your course in EM­
eiency B nd Story ot Emerson 

al�o your book. "Where's 

Mcncy Corning "'rom?" 
H.cmcmbC'r- this Course Isu't an expensive 
Invest,mt'lIt, for future returns-It gives 
you more monCY or lcIMlrC-'or hC:llth-or 
succ'cs-'¥-from �hc vcry Orst Ics.'ion. 

the Money ComtnQ. From?" 

Seno lor thiS FREE book ono sec This puts me under no obllgatton'. 
for yourself. 

Review of Reviews Co., 
30 Irv;ng PI.co. N. Y. 
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A piece of the auto road up Twin Peaks A bend in the road showing view over the city 

Converting a Municipal Liability into an Asset 
By Monroe Woolley 

ONE of the significant features of the twentieth cen­
tury civilization is its command over the earth's 

topography. In former times, if a community did not 
take kindly to the acclivities and declivities surround­
ing it, if it found a watercourse or a swamp or a moun­
tain in its way, it had just two alternatives ; it could' 
move the town bodily to some other location, or it could 
put up with the inconvenience. 

Modern cities are in no such subjugation to the 
whims of nature. Hills are levelled or tunnelled, 
swamps are filled in, rivers are diverted, good roads are 
built to hitherto inaccessible places, and in general the 
physical aspects of nature are forced to conform to the 
wishes of man. An excellent illustration of all this is 
found to-day in Sun Francisco. Cramped 
on a narrow peninsula, the city has been 
seriously inconvenienced by Twin reaks, 
a great double mountain 600 feet high, 
which has cut off convenient travel be­
tween the city and the regions directly 
south of it, and forced residential expan­
sion to take an eastward turn to the 
towns and villages across the bay on the 
mainland. 

This state of affairs is being remedied 
by the driving of a tunnel 12,000 feet 
long right through the heart of the moun­
tain. The Twin Peaks Tunnel will open 
up hundreds of acres of home sites which 
are now inaccessible to city workers. 
Through electric trains will be operated, 
and where it once took the better part of 
a day to reach the new residence districts 
by a tedious process of climbing over the 
mountain or circumnavigating it, the 
running time between the " first daylight 
stop" and the heart of the city will now 
be only 17 minutes. 

But San Francisco is not stopping here. 
She is not content with demonstrating 
that if a mountain is too big to be moved 
away bodily with profit, it is never too big to have a 
hole shot through it. She is not going to stop with 
abolishing Twin Peaks as a nuisance ; she is going 
ahead to make an ornament out of them. 

From the summit of Twin Peaks there is a mag­
nificent view of city and harbor and ocean stretching 
out below. But heretofore the only way in which one 
could negotiate San Francisco's miniature Matterhorn 
was afoot or behind a plodding horse. Either means 
of reaching the summit required all day" But 
even in what we might now term mediaeval times 
it paid to trudge up Twin Peaks and scramble down 
again. 

All this is now changed. The city has constructed 
a modern concrete boulevard leading from the busy 
paved street� right UI) to the summit, winding around 

the miniature mountains in broad sweeping curves, 
with such low grades that the motorist can get to the 
top without resorting to low speed gear or to switch­
back tactics. 

Much circling must be done to reach the summit. 
In places the roadway is cut through solid rock, in 
others thousands of cubic yards of earth had to be 
removed to get down to the roadbed. But the material 
excavated was all used in filling for crossing gulches 
and gulleys. The road in places follows well defined 
precipices, and these dangerous spots are protected by 
heavy wooden barriers skirting the outer edges of the 
way. Gutters have been laid along the inner side for 
the entire distance, so that drainage is excellent and the 
water can never undermine the cement surface of the 
road. 

South portal 'oC the Twin Peaks Tunnel 

'Yith a tmmel cut through it from pnd to el}{l, and 
a road of this character built to its summit, it lllay 
certainly be said that this mountain has been thor­
oughly remodelled to sen·e the ends of the residents 
of San Francisco. 

Remarkable Increase in the Manufacture of 
Electrochemical Products 

ELECTROCHEMICAL and electrometallurgical prod­
ucts enter into almost every phase of our industrial 

life and their manufacture has been increasing by leaps 
and bounds. The chief products made by the aid of 
electric current are aluminum. phosphorous, silicon, 
sodium, graphite. chlorine. oX�'gen, h�·drogen, ferro­
alloys. copper; titanium. vanadium and other alloy�. 
calcium carbide, carborundum and other abrasives, 

caustic soda, caustic potash, sodium peroxide, chloride 
of lime or bleaching powder, carbon bisulphide, and 
muriatic acid. 

According to a report issued by the United States 
Bureau of Census, the value of electrochemical prod­
ucts has increased from $18,450,000 in 1909 to $29,600,-
000 in 1914, an increase of over $11,000,000. This does 
not include iron and steel made in the electric furnace, 
which also falls under this class. The extent to which 
we are dependent on electrochemical products is little 
realized. The manufacture of these products has been 
steadily increaSing, but today the supply is far short 
of the demand, due in many instances to the inability 
to obtain permission from the Government to use more 
power at Niagara Falls, the great electrochemical 
center. Of 36 establishments reporting in 1914 manu­

facturing electrochemical products, 18 
were located in New York, 4 in Michigan, 
3 in California, 2 each in Pennsylvania 
and West Virginia, and several other 
states having each one. Most of the 
plants in New York State are at or near 
Niagara Falls. 

The 30th semi-annual convention of 
the American Electrochemical Socipty, 
whose membership includes the very 
foremost electrochemists of the world, 
will be held at New York, September 
27th to 30th, 1916, at the time of the 
Exposition of Chemical Industries. 

Manganese Mining in Panama 

To those engaged in the study or use 
of minerals, it will be interesting to 

know that mines, rich in manganese ore, 
have been located on the Atlantic Coast of 
Panama, north of Colon toward Colombia. 
Traces of manganese are to be found in 
most rocks, but to be commercially valu­
able there should be at least 40 per cent 
of metallic manganese and the ore 
must be low in percentages of phos­
phorus and silica. The mines .in ques­

tion are producing 60 per cent manganese ore amI 
the steel companies offer a ready market for all 
that is shipped. The ore is chiefly used in the 
form of alloys, those with iron being most im­
portant. 

The mines recently visited are at an elevation of 
from 300 to 500 feet, the hill tops being covered with 
clean black ore, in appearance like a bed of hard 
coal. The miners ply the ore loose with drills, when 
it is loaded into small " DecavilIe" cars and shot 
down a stePP grade to the wharf. Here it is 
sorted, weighed and packed in burlap bags for ship­
ping. The harbor at this point is excellent, per,mitting 
3 steamer of considerable size to come directly to 
the dock-a marked contrast to the shallow open road­
�tead of most Latiu-Ameriean ports. 
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'l'he object of this journal is to record accumtely and 

lucidly the latest scientific, mechanical and indust1-ial 

news Of the day. As a weel.ly journal, it is in a posi­

tion to announce intet'esting derelopments, before they 

are published elsewhere. 

The Editor is glad to have submitted to him timely 

articles suitable for these columns, especially when such 

articles are accompanied by photographs. 

Posthumous Laurels 

E
UROPE'S mad carnage has cut short an ap­
palling number of brilliant careers-many of 
them still in the embryonic stage-and the 

scientific world has borne its full share of such losses. 
Scientific men of mature laurels are, for the most part, 
beyond the age of eligibility for service on the firing­
line. Hence those who have already completed a 
great part of their work for humanity have been spared, 
at the expense of those whose beneficent work lay 
before them. Thus we arrive at the paradox that 
the ultimate loss which the world sustains in the death 
of a savant in warfare is likely to be in inverse pro­
portion to the amount of interest the event arouses; 
or, otherwise expressed, to the length of his obituary 
notice. 

Recently, however, we have been struck by numerous 
attempts to correct the anomaly in the distribution of 
honors to which this situatIon gives rise, and to insure 
that at least some of the young men of promise who 
have gone from their laboratories and their universities 
to share the fate of their uneducated or ungifted 
hrothers-in-arms shall not "die withou,t their fame." 
Current numbers of �-ature, the great English scientific 
weekly, contain many tributes to fallen men of science 
whose actual scientific achievements were scarcely 
noteworthy, but who, before an untimely death inter­
Yened, were believed by their friends and colleagues 
to be marked out for distinguished careers. Some of 
these were mere striplings, not yet graduated from the 
universities. 

A similar desire to make death's victory less com­
plete has impelled the French Academy of Sciences to 
'bestow a large number of its recent prizes, posthu­
mously, upon young patriots who, had they lived, might 
have had to wait some years for such honors; though 
in all these cases the men to whom the prizes were 
Il,varded had given at least a substantial earnest of 
their prospective work in the shape of tangible con­
tributions to science. 

It is a pious sentiment that inspires this rendering of 
honors for deeds that have not been, and never will be, 
Ilone. The same sentiment, beyond the mere sense of 
personal loss, doubtless moved Milton to immortalize 
the brilliant Edward King-" dead ere his prime"­
in that most exquisite English imitation of a Latin 
imitation of a Greek pastoral, "Lycidas." It is no 
longer the f!!shion to write such elegies, but it is fitting 
that, in our unmelodious modern way, we pay kindred 
tribute to those whom death, alone, has prevented from 
enriching the world. 

Price Maintenance 

W
E are in receipt of an open letter prepared by 
Mr. Eldredge Reeves Johnson, in which he 
discusses the proposed legislation aimed to 

llermit manufacturers to control the price at which 
their goods may be sold at retail, and to prevent price 
cutting. 

Mr. Johnson expresses the opinion that the name 
"Price Maintenance" is bad, and that it "has done 
the cause of 'Fair Trading' a little more harm, to 
date, than the total of all effort has accomplished in 
the matter of educating the public to the fact that the 
standardization of prices in any one line of articles 
bearing the same maker's name, is a sound, honest, 
worthy business policy and not an insidious method of 
raising and maintaining prices unduly high," and he 
suggests that "The Standardization of Fair Prices" 
would be a much better title. 

It seems to us to matter little what name this effort 
to prevent ruinous cutting of prices shall be known by; 
for if the purchasing public can be made to look at the 
matter thoughtfully and to forget for the moment the 
apparent saving to them by the unfair tactics of the 
price cutter who lures them into his storo:! by offering 
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II standard and advertised article at cost or less on 
the chance of selling them other and unknown mer­
chandise for more than it is worth, they will'see that 
it is but fair that the manufacturer of such standartl 
goods, who makes and creates the demand therefor 
through large expenditures for national advertising, 
shall have the right to say that his merchandise shall 
not be sold for less than a fixed price by all retailers� 
a price which will insure a fair profit to the retailer. 
It seems to us eminently fair and just that such a 
manufacturer who creates the demand for his mer­
chandise and sends the purchasing public to the retail 
stores asking for that merchandise, should have the 
legal right to see that the price cutter shall not ex­
clusively benefit thereby. 

The opponents of this legislation advance the argu­
ment that this is an effort on the part of heavy ad­
vertisers to get back the cost of their advertising by 
fixing .the price at more than the article is worth; but 
in making such an argument they lose sight of the fact 
that by such advertising the manufacturer creates a 
large demand and a resulting increase of production, 
and it should be apparent to everyone that increase 
of production is a material element in the reduction of 
price, as witness the material reduction in the price of 
a well-known and popular automobile which, during 
the coming year, is to be sold for fifty dollars less than 
it brought last year. 

' 

It must be further borne in mind that the cost of 
advertising is in the nature of a permanent investment 
in goodwill, the effect of which is expected to show in 
the future, so that While such expenditures are rela­
tively large, they are always carefully determined with 
reljltion to the anticipated increase in demand and the 
consequent increase in production, and as a result, in­
stead of having the effect of increasing the retail price, 
the usual effect is to enable the manufacturer to redufle 
materially the price of articles that are extensively 
advertised. 

The price cutter may not care whether he makes a 
profit on a particular article or not, for he makes a 
large profit on other articles which he may sell to the 
person who goes to him for the advertised article; but 
he gets most of the trade on that article, with the 
result that other retailers who have stocked up on this 
nationally advertised standard article,and who must 
make a fair profit on all of the merchandise they sell, 
may find these goods a fixture on their shelves. 
Naturally they will not re-order, and thus the price 
cutter in time will become the only retailer of such 
standard advertised goods, and may continue to sell 
them or not just as he sees fit. Thus he can utterly 
kill the demand for such goods and destroy all the 
costly efforts that the manufacturer has made to create 
a market for them. 

We heartily indorse every effort to secure to the 
manufacturer of standard goods and who spends his 
own money to build up the demand therefor the legal 
right to protect himself from the price cutter; but we 
recommend caution a-nd care in the drafting of proposed 
legislation, in order that it shall not go too far and so 
that it shall not be construed as an effort to- suppress 
competition in the retailing of merchandise generally; 
for it is true to-day, as always, that "competition is 
the life of trade." 

If the propoSed law shall be restricted to apply to the 
resale of standard merchandise for 'Yhich tbe..man:ufac­
turer and�t.the--retatl'er-Iiascreated the demand, we beiie�� it will be faVOrably entertained by Congress 
and indorsed by all fair-thinking persons. 

It will be difficult in our judgment to draft sUch a 
law that shall, 'not transgress the provisions of the 
Constitution, but no doUbt i�, can be done, a'�d we be­
lieve that it should- be done. 

Some of the Fruits of Necessity 

G
ERMANY'S present isolation is likely to bene­
fit the wide world when peace is declared, by 
reason of industrial and technical achievements 

inspired by necessity. The Teutons have left no stone 
unturned to make well-nigh everything of service, and 
in this way they are disclosing possible uses for waste 
products and applications of a variety of raw materials 
that heretofore have been generally neglected. 

As is well-known, the Germans have made tre­
mendous strides in the fixation of atmospheric nitrogen, 
and in the production of nitric acid and ammonia they 
have relied principally upon the cyanide process in 
which calcium carbide is the basic material. Calcium 
carbide has likewise found a widespread field of service 
as an illuminant in the household and elsewhere in 
place of kerosene. Oil lamps have been converted into 
acetylene lamps by a cheap and simple burner. In con­
sequence of this tremendous increase in the employment 
of calcium carbide, the technical experts have striven 
to find some profitable ways to utilize the resiaual car­
bide sludge which was commonly thrown away. This 
sludge is a slimy stuff left in the water after the acety­
lene gas has been released from the carbide. Chemists 
have experimented, and have found that when this 
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sluuge is mixed with -10 ppr el'nt of building sand it 
makes an exeellent mortar. It hardens quit-kly IllHl 
effectually binds stonework. 

In the distillation of tar there remains a by-product 
in the form of a hard piteh whidl has commonly lent 
itself to but very few uses. Since the beginning cf the 
war, the Germans have discovered that this stuff makps 
an excellent fuel for industrial purposes. To utilize 
it, the pitch is pulverized, lind i::ecause of its frillble 
nature but little power.is required for this purpose. 
Indeed, much less energy is needed than would be the 
case in powdering coal. This fuel is fed into the fur­
nace by means of compressed air, and owing to its light­
ness a moderate pressure suffices for the work. The 
heating power of this pitch dust is a good deal higher 
than that of coal, and, in fact, is more nearly like thllt 
of crude oil. As the stuff burns without prodUCing slag 
or ashes, it is a labor saver, lind therefore distinctly 
economical. 

This tar by-product hilS lately been found by the 
Teutons to be available for domestic use in combination 
with coke waste in the form of small pieces or powder. 
In the past this pulverized or gr:mular coke waste has 
been used as a filler in the laying of pavements and as 
a substitute for sand in mixing concrete. Now, this 
coke and haru pitch can be combined and pressed into 
briquettes by means of machinery already existing. 
The cost of this briquetting is very low, and the fuel 
so formed is admirably adapted to the requirements of 
the household. The one essential desideratum is a good 
draught, and this is genel'llIly to be found in all up­
to-date buildings. By this means the Germans have 
made it possible to utilize every particle of the coal 
consumed in gas plants and other places manufacturing 
eoke, either directly or indirectly. As a means toward 
conservation of the mine output, this adaptation of 
waste products is of well-nigh universal interest. 

The Cockerill Works at Seraing, Belgium, have had 
their blast furnaces com-erted into tar burners owing 
to the scarcity of coal, since the Germans took posses­
sion of them. Tests were first made with a furnace 
having a capacity of twelve tons. The tar burners were 
installed in pairs, and the fuel was injected under II 
pressure of 1% atmospheres and atomized at the burn­
ers by eompressed air of 3 atmospheres. In this fur­
nace 2,000 tons of steel, in 215 heats, was handled in 
less than three months. The tar consumption was at 
the rate of 292. 5 pounds per ton of molten metal, in­
cluding the fuel required to heat up the furnace and 
to maintain the blast. Lllter, a 25-ton furnace was 
arl'llnged to burn tar. rnder peace-time conditions the 
tar can be utilized to gl'eater Ildvllntage in many other 
ways, but as a war measure its employment is advisa­
ble, and even economical, when coal is scarce. 

Rope is a daily necessity for power transmission in 
many forms and for a variety of other purposes. A 
nation without enough rove at hand is like a small 
boy with a kite and no string. German cordage has 
been made in the past mainly from jute imported from 
the tropiCS. The war bloekade substantially cut off this 
souree of supply 'l'he Teutons then turned their atten­
tion to finding a vegetable fiber within the }'atherland 
capable of playing the part of a more or less perfect 
sui::stitute. This they hllye now discovered in abundance 
in a native plant, and with cillll'llcteristic foresight the 
Germans are intent upon laying the foundation for a 
new and valuable industry. They claim for the new 
fiber qualities quite as desirable as those of jute. 

The fabric problem has been a serious one in Ger­
many, since cotton and wool have been either requisi­
tioned for military purposes or the supplies from 
without substantially stopped. Necessity again drew 
attention to former experiments having to do with 
the emploYlllent of the fibrous parts of the common 
nettle or thistle. . The technical difficulty lay in sep­
arating the fibrous matter from the vegetable matter. 
To this end muriatic acid was tried, and also a process 
of desiccation, but the fiber became brittle and quite 
unfit for fabrication. Since the outbreak of war, how­
ever, a German chemist has overcome these difficulties, 
and hilS succeeded in weaving materials from nettle 
fiber that are both thin and strong. Not only that, the 
cloth is lustrous and soft. 

A process has recently been discover�d in Germany 
by which leather serap can be converted into a very 
valuable nitrogenous fertilizer, and, at the same time, 
it is possible to reeoyer from the leather waste 20 per 
cent of the tlll1llin. Before the extraetion of the .tannin 
the scrap leather has colllVllratively little value as a 
fertilizer. The waste material is chopped fine, freed 
of grease, and given an allmline bath at a temperature 
of from 50 to 60 deg. Centigrade. In this manner 
most of the tannin is withdrawn" and by further heat­
ing and the addition of a suitable alkali the stuff be­
comes an exeellent plant food, which is readily disin­
tegrated in the soil The tannin solution obtained by 
the proceEs is evaporated, Illul in this way the dilute 
bath is made to yi�ld up 20 vel' eent of tannin. Inas­
much as tannin is expensive, the Germans find the two­
fold process well worth their while. 
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Aeronautical Noles 

Inventions by Swedish Officer .- According to the 
Rwedish Na tiona l Tidcndr, naval authoritil's have al­
lowed Lieut. Hasselberg to experiment at the Naval 
FIJ'ing School at Karlskrona with two of his inventions. 
The first is stated to render possible electric com­
munication-presumably some form of wireless trans­
mission and reception-between an aviator in flight 
and the earth, while the second is a contrivance to 
direct the course of torpedoes from aeroplanes. 

Proposed Air Line from Berlin to Constantinople.­
According to a report from Vienna. plans are on foot 
for the establ ishment of an airship line between Berlin, 
Vieuna, Budapest, Sofia and Constantinople. Banks 
and private fina nciers are said to be behind the projl'ct. 
The report does not state what use will be made of the 
l ine, although it suggests that the countries intl'rested 
will be asked to assist the airship line to the extent 
of haYing it carry mail. Xor does the report state 
whether Zeppelins or aeroplanes will be employed, al­
though it is more than likely that the former are 
planned. 

Destroying Crops With Fire Bombs.- Rather ficti­
tious sound the reports emanating from Germany to 
the effect that Allied airmen are dropping fire bombs 
to destroy Teuton crops. In the formation of a pro­
damation to farmers, the headquarters of the Seventh 
Army Corps at l\1aintz states : " We learn from reli­
able source that an Anglo-French flying corvs is being 
formed for the purpose · of dropping a Iilpecial kind of 
fire bomb on our fields as soon as our harvest is ripe 
and dry weather has prevailed for some time, in order 

. to destroy our crops." Following the same trend, the 
It'ran kischer Kuder says that the British amI Frendl 
fl�'ing men have already attempted to destroy the Bul­
garian crops in the same way. 

Holland's. Aerial Fcrces.- Surrounded hy warring 
nations, Holland has not been Iiltanding still in the 
matter of aeronautical equipment for her fighting 
forces. Quite a number of aeroplanes are in use in 
Holland, the majority of these closely following the 
lines of the H. Farman, but built hy the 811ijker 'Yorks 
under the direction of the well-known Dutch aviator, 
Henry Wijnmalen. Eight of the machines built in 
Holland were recently piloted in a circuit race from 
Soesterberg to Gilze, Rijen, Scheveningen, ami haek to 
the starting point. It is reported that military ma­
chines are constantly engaged in cross-country flights, 
flying in escadrille formation. 'Yhereas a single ma­
chine would have been seen in the air a few months 
ago in the rural districts, fleets of machines are now 
common. 

U. S. Arm,y Aerial Bombs. -According to an an­
nouncement recently made by Colonel George Montgom­
ery, gas bombs, incendiary bombs, aerial ilombs and 
hand grenades are being made and experimented on at  
the  Frankford Arsenal, Philadelphia, for use of  the 
rnited States army. A new gas bomb containing a 
combination of sulfur dioxide and sm'eral other poison­
ous gases is now being tried out in a series of experi­
ments. A new aerial bomb which has been developed 
at the Arsenal utilizes a fuse that depends solely on a 
dockwork arrangement, instead of atmospheric pres­
sure, as is usual ly the case. " This is considered ad­
vantageous," states Colonel :\Iontgomery, " because 
when the bomb has been timed for such a height the 
rarefied atmosphere at high altitudes causes a too rapid 
burning of the fUlile. But with clockwork arrangement 
the bomb ".-ill explode exactly when desired." 

Allied Methods of Downing German Observation 
Balloons are somewhat vaguely descrihed in notes 
taken from the diary of a British airman and recently 
lIublished in the Daily 11lail. In part, these notes read : 
.. In the afternoon we are all excitement to see the 
, sausages ' strafed, but they are obscured by mii'lt. 
One after another the Nieuports leave the ground and 
hustle off to their goals. Each has his complement of 
rockets on board, ready to be shot forth at the touch 
of the button. 'Ye wait for their return, and are de­
lighted to see a flaming red mass fall to the ground 
far away. Soon the first machine returns and is sur­
rounded by eagerly questioning groUl)". His answer is 
' Yes,' and we greet it with a eheer. High above we 
see number two. It is ohvious that he has succeeded, 
for he is throwing 100118 and doing stunts all over the 
lllaee. It is very simple. The hostile sausage is seen, 
and our pilot dives from 8,000 feet. Soon the un­
wieldy bulk of the machine is on his sights, but it 
sways from side to 8ide as the winch exerts full power 
to bring it down. It is of no avail. The moment has 
arrived, and the pilot presses his hutton. SimUl­
taneously he does a vertical ' bank ' to avoid crashing 
into the billowy mass in front. Eight fiery rocketi'l 
leap forward. Six find their billet. A rihhon of 
flame springs into being along the length of the bag, 
and it slowly descends. But not for long. The flameH 
spread into one terrific flash, and the blazing remnants 
crash headlong to earth, 5,000 feet below." 
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Science 

The Internal Structure of Saturn.-Some interest­
ing results have been obtained by Dr. Lowell in cal­
l'ulations based on the positions of the minor divisions 
in Saturn's rings. These indicate a greater oblateness 
in the planet than is aetually seen to exist. Dr. Lowell 
therefore suggests that there is a sort of internal ob­
lateness. According to this view the planet consists of 
different layers, of which the inner rotate faster than 
the outer ; in consequence of which the inner would 
hecome more oblate. Dr. Lowell gives a characteristic 
personal touch to his findings by ingeniously and illum­
inatingly comparing Saturn to " an onion in partitive 
motion." 

Monochromatic Photographs of Jupiter'and Saturn, 
taken by Prof. R. W. Wood, with the 60-inch reflector 
of the Mount 'Vilson Ohservatory, are described by him 
in the A.stl'ophys ic(tl Jo ut·nal. The ultra-violet filter 
transmitted the region between wave-lengths 3500 and 
2900 ; the infra-red, the region above 7000 ; the yellow, 
all rays above 5000 ; and the violet from 4000 to 4500. 
Saturn, by infra-red light, shows only a faint trace of 
the belts ordinarily seen ; while with violet light a 
very broad, dark equatorial belt is seen, and a dark 
cap about the pole. Jupiter's dark belts are hardly 
yisible on the infra-red plates, while they are shown 
in greatest contrast with violet light: 

Low-power Eyepieces.- A statement commonly met 
with in the textbooks is that the lowest power that 
can be m;pfully employpd on any telescope is one of 
five to each inch of aperture ; e. g., a magnifying power 
;)f 15 ,vitIl a three-iIu'h teleRcOlle, · etc. With a lower 
power part of the light gathered hy the object-glass is 
supposed to be wasted. This statement is based on 
the assumption that the average diameter of the human 
pupil is one fifth of an inch. Recently it has been 
pointed out by the l'Jnglish astronomer, Mr. W. H. 
Steavenson, that while this is about the average diam­
eter of the pupil in daylight, its diameter is quite dif­
ferent under ordinary observing conditions ; i. e., in 
semi-darkness. 'Yith the aid of fla shlight photographs 
he has found the aperture of the vupils in darkness to 
ue nearer one third than one fifth of an inch, and the 
a bove figures for the minimum power of the eyepiece 
should he eOlTected accordingly. 

The International Institute of Agriculture offers 
a shining exalll)lle of an international scientific and 
humanitarian agency whieh has not permitted its ac­
tivities. to be interrupted by the European war. Not 
one of the 55 governments which support the institute 
has ypt manifested any intention of withdrawing from 
membership, eyen temporarily. rntil Italy entered 
the war, the delegates of the nll'ious countries resident 
in HOllie held harmonious mef'tings at the building 0-;: 
the institute in the Villa Borghese. After Italy de­
cl ared war and the dpl egates of" . �ernlany, Austria, , ' . 'tr 1. . "!" � • • ;. 
Hnngary, Turke�' aUlI Bulgari:t' were:, obliged to leave 
the countr�', the institute opened au office at Brugg, 
Switzerland, and this now serves as a counecting link 
I letwpen the belli gerpnt countries. The contents of 
Gerlllan and other ., enemy " publications are still ab­
straeted as usual in the Freneh, l'Jnglish and Italian 
edit,ions of the monthly bulletins, and the German edi­
tion of these bulletins eontinnes to appear. Thus at 
least one bulwark of ciyilization in Europe--besides 
the Red Cross-remains unshaken by the unbelievable 
events of the past two ypars. 

Observations of Lightning Discharges._ Mr. C. 
T. R. "'il son, of the Solar Ph�'sics Observatory, Cam­
hridge University, has devploped I''lweial apparatus with 
the aid of which he measured, during the summer of 
1915, the sign and magnitude of the changes produced 
in the earth's electrical field by the passage of about 
100 lightning discharges. In two storms it was found 
]lossible to get at the same time measurements of the 
distances of about 50 of these discharges, by timing 
the arrival of the sound of the . thunder. The changes 
of field resulting from the discharges, as measured by 
the apparatus, varied between 15,000 volts per meter 
and 1 volt per meter. TllP ehange produced by a dis­
eharge 10 kilometers distant generally exceeded 1,000 
volts vel' meter. Apparentl�' the apparatus can be used 
to measure the effects of discharges at distances ex­
ceeding 100 kilometers ( 62 miles ) .  In the case of a 
Rufficiently distant discharge it is possible to calculate 
from Mr. 'Yilson's data the eleetric moment of the diH­
(harge ; i. e., the produet of the quantity of electrieity 
discharged and the mean height from which it has \IeI'll 
derived. The momellt is vro]lortional to the product of 
the change of field amI the euhe of the distance of the 
discharge produeing it, if the latter is great enough 
compared with the height from which the discharge 
has come. The quantity of electricity passing in a 
single discharge is found to range between 30 and 300 
coulombs. Mr. "'ilson has lately added to his ap­
paratus an attaehment whieh makes it possible to 
Heeure a <'ollyenient automatic registration of the elec­
trical effects in question. 
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Radfo Communications 

The United States Naval Station at Chollas Heights, 
seven miles from San Diego, Cal., has been completed 
at a cost of $300,000. It is reported that 72,000 fpet 
of phosphor-bronze wire have gone into the aerial sys­
tem, which is suspended from three 600-foot steel tow­
ers. The sending apparatus is rated at 150 kilowatts. 

Wireless and Gun .Spotting.- Although no facts 
are available concerning the wireless apparatus used 
on board British and French aircraft on the westprn 
front, it is understood from the reports of correspond­
ents that a great part of the accurate work of the big 
15-inch guns mounted on special railroad carriages is 
due to the spotting of aerial observers, who communi­
cate with the artillerists by radio. 

Static and Germany's TransatlantiC Wireless.­
It appears that the German operators of the SaYYilIe 
and Tuckerton wireless station are having their own 
troubles in handling the telegraphic traffic in the faee 
of severe static. Recently the Western Union Tele­
graph Company announced that static conditions in 
Berlin had interfered with the reception of American 
dispatches, and in consequence the sen'ice would have 
to be suspended for awhile to allow the operators to 
catch up with their work. 

A High-Frequency Buzzer for wireless work has re­
cently been developed by an American manufacturer. 
Operating on but one cell of dry battery, the buzzer 
is said to emit oscillations that closely approach the 
pitch or tone of high frequency radio ·transmitters. 
The manufacturer claims that the buzzer will opprate 
continuously for hours at a time at constant amplitude 
without change of period, .and . that it is easily a<J.ju st­
able over a wide range. By connecting a condenser ami 
inductance across the contact point of the buzzer, a 
source of oscillations of constant amplitude and con­
stant wavelength is obtained for laboratory and test­
ing purposes. 

Amendment to Radio Laws and Regulations.­
Paragraph 126, page 1::4, of 'I.'he Radio Laws and Regu­
lations of the United States, edition of July 27th, 1UH, 
was amended July 1st, 1916, to read : " The eode 
test shall continue for 5 minutes at a speed of 20 worl1s, 
12 words, and 5 words a minute, respectively, for the 
commercial first, second, and lower grades, 5 lettprs, 
numerals, or other charaeters to the word, and to 
qualify the applicant must reeeive 20, 12, or 5 words in 
consecutive order accurately and legibly written. 
Operators will not be permitted to break or interrupt 
while receiving or to correct or alter the transcription 
after it has been submitted to the examining officer.'" 

Blind French Soldiers for Operators.- It is an es­
tablished fact that the blind far excel in acuteness of 
hearing and sensitiveness of touch their fel low mell 
who have unimpaired sight. The French, with their 
usual foresight, have taken this into consideration in 
plan'l1ing occupations for French soldiers after the war, 
according to the ll'irc1('ss Age.  French scientists, after 
careful investigation, haye decided that blind soldiers 
will make good wireless operators. The qualities most 
needed by a wireless operator are highly developed 
faculties of touch and hearing. In most cases people 
who have been rendered blind not only retain those two 
faculties intact, but develop them to a remarkable de­
gree of acuteness and sensitiveness. 

Forest Fires to be Prevented by Wireless .-Philip E. 
Edelman of St. Paul,  :\Iinn. ,  a recognized writer and 
authority on wireless suhjects, has been engaged a s  
electrical engineer to  prepare plans for a chain of  radio 
stations to protect the vast Dominion of Canada Parks 
from forest fires and deprallations. The Canadian 
government has extensive areas in 'Yestern Canada 
where communication is extremely difficult, an(1 will 
use equipment of a new and special deSign. This will 
be the first installation of its kind, and opens up a new 
field for the application of radio telephony and teleg­
raphy, both of which forms of communication are em­
braced in the plans of Mr. Edelman. The stations will 
be used to report fires and poachers as soon a s  dis COy­
pred, so that aid can be immediately sent to the vicinity 
concerned. 

Radio Aerials on Zeppelins.- The installation of 
wirel ess apparatus on hoard the German 7:eppel ins 
makes use of the m etal framework of the airship for 
the capacity ground, and a trailing wire for the aerial. 
The latter is normally held on a large reel of light \:.011-
struction, fitted with wire spokes, which give it the 
appearance of a modified bicycle wheel. The aerial 
wire is ordinarily lowered after the oscillating circuit 
of the transmitter has been adjusted to the desire41 
wave length. By watehing the deflection of a hnt­
wire ammeter, the overator can determine whpn suJti­
cient wire has been vaid out to obtain a radiating sy�­
tem of a natural wave Ipllgth the same as the oscillat­
ing eircuit, or at least ol le that gives a high efficient)' 
for the wayI' length eh08en. The best results are se­
cured when the maximum deflection is noted on the hot­
wire ammeter. 
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" Lay Aft All Civil ian 
Jottings on the Naval 

By Roy ] .  " i l l i a m  

To the average sport-loving American a four-weeks' 
cruise on the Atlantic needs no other inducement 

than an invitation; there is recommendation enough in 
the blues of water and sky, the salt air and the unusual 
clarity, solar by day and stellar by night. But, add to 
this an invitation to cruise with full freedom on one 
of our gray battleship monsters, and to participate in 
interesting war-games, and then you have the ideal 
solution of the vacation problem. 

Such an invitation the United States Navy extended 
to Civilian Volunteers this year with the- express pur­
pose of training them for future emergency. There 
were 2,500 who volunteered to give their vacations to 
their country-with a reser�ation on a highly pleasur­
able vacation for themselves. On August 15th lIille 
battleships of' the Reserve Fleet steamed out of the 
designated points of disembarkation, Philadelphia, New 
York, Newport and Boston ; and four weeks later these 
-sea-defenders returJ}ed with these 2,500 men, all in 
better health and with ruddier complexions, with yarns 
of sea life which will fill clubs, offices and college rooms 
for many . days to come. Some returned complaining 
that the cruise had not transformed their hazy idea of 
our naval strlmgth":"-these also complained of the high 
premium on lounging space on the quarter-decks. How­
ever, a large majority brought home concrete results 
of an interesting education on battle formations, sema­
phore signals, six-inch guns, Whitehead torpedoes and 
bayonet drills. 

The month's work had been roughly divided into four 
sections; a week each of deck duty, war maneuvers, 
target practice and engine-room duties and inspection. 

With this vague outlIne of work to perform, the 
U. S. S. " Maine, " " Kentucky " and " New Jersey " 
pulled anchor at the Brooklyn Navy Yard with the 
New York contingent aboard. The crow's nests, packed 
to capacity houses, passed beneath Brooklyn Bridge 
near enough to allow enthusiastic farewells between 
volunteers and bridge pedestrians. That same evening · 
we arrived at Block Island, the novelty of the cruise be­
ing ·augmented by the arrival of five more bat!leships 
and the flagship .. Rhode Island." Still later the tor­
pedo destroyers, which were to help us against the 

The United States reserve fleet in line-ahead formation 

Mr. Williams and Mr. Marshall, the authors of ihis 

and the following article, are members of the staff of 

Munn and Company who volunteered for the Naval 

Training Cruise. At the editor's request, they have 

11-ritten these accounts of their expm'icnces, to give 

the readers of thc SCIENTIFIC AMEBICAN a first hand 

idea of the meaning of this individual contribution to 

national pt·cparcdncss.-THE EDITOR. 

The U. S. battleship " Maine " 

" enemy, " arrived in time to participate in the cruise. 
That night we were introduced to the Bo's'n and his 

famous bo's'n pipe. This .individual, the circus barker 
of the Navy, was soon to be an important part of the 

Yale representatives on one of the 12-inch guns 

September 23, 1916 

cruise. At first it was amusing to hear his jargon of 
" Lay aft all the anchor watch to muster, the speed­
cones, break-downs, annunciators, lookouts and life­
buoys " and .. All hands to man the lifeboat falls lay 
aft on the quarter-deck, " but soon we · were made to 
realize that his amusing jargon was none other than 
a call to work. Not strange to relate, his most welcome 
sound was the simple summons to mess-as regular as 
the clock itself. 

Deck duty was mildly disciplinary, highly instructive. 
Throughout the day and night, two- and four-hour 
watches were maintained, probably the most interesting 
of which were those on the bridge with the captain and 
other officers. The annunciator watch by leverage an­
nounced to the engine-room what speed was desired, 
one third speed fore or full speed reverse. Speedeones, 
similar in apearance to phonograph horns, were hoisted 
on starboard_ and port halyards at varying heights ac­
cording to the speed. In this way deck officers and 
other ships in the fleet can determine the speed of the 
ship. Lifebuoy watch calls for a man of keen eyesight; 
in case of man overboard it is his one duty to loosen 
the cords 01" the lifebuoy which drops automatically to 
the water. At the same time it becomes illuminated, 
the buoy lamp being supplied with acetylene gas 
generated by the contact of sea water with the calcium 
carbide. This gives the man in the water a definite 
haven until the lifeboats are lowered. Lookout duty 
is obviously to keep the officers on the bridge informed 
of all on-coming lights or ships. On this watch lack 
of training and ignorance of nautical terms afforded 
no little amusement. The normal answer to an officer's 
query of " Where away " would be "three points off the 
starboard beam, sir " according to the location ; whereas 
a volunteer seaman would content himself with answers 
" Far away, sir," or " Out there about a mile." Another 
laugh provoker was the frequent experience of a look­
out man using several minutes to chart the nautical 
location of a distant light and then return with his 
report, satisfactory enough except for the fact that the 
light had disappeared in the meantime. Many volull­
teers displayed eagerness in learning naval communi· 
cations ; on the bridge there were many voluntary 

Inspecting the guard of the day 
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classes in flag signaling and semaphoring ; in the radio 
room several showed real efficiency with the Dit-Dit­
Dot of the wireless code ; and of course there were 
divisions on the quarterdeck almost every hour of 
the day, · going through the manual of arms and 
the bayonet drills. All this fundamental work, to­
gether with five lectures aboard the " Rhode Island," 
comprised the first week as we lay at anchor off Block 
Island. 

With the start of the second week we sailed out of 
sight of land, in the bloodheat of excitement, in an 
effort to defend the Atlantic coast against the invading 
" Red Fleet " of pre-dreadnoughts, battle-cruisers and 
submarines. The gun strength was 114 to 64 in favor 
of the " Reds," due to their- larger 14-inch guns. The 
maneuvers were to have lasted a week, the " Blues " 
defending the Atlantic coast from Portsmouth to Hamp­
ton Roads, while the " Reds " were to storm any vul­
nerable port, and, after capture, to. land imaginary 
transports of 60,000 troops. The first half of the week 
of the maneuvers resembled very closely crossing the 
Atlantic under normal conditions. But on the fourth 
day a radio dispatch announced that one of our tor­
pedo destroyers had theoretically sunk the transports 
with their 60,000 men off the Jersey coast. That ex­
citing news found us steaming 12 knots south. At the 
same time that Barnegat was reached the booming of 
the " enemy's " guns was heard ; fully twenty min­
utes later the keenest eyes discerned the smoke of one, 
two, three, and finally ten ships. It was only a matter 
of minutes then before the huge battle-gray monsters 
of the " Nevada " class steamed within eight miles of 

Waiting in line for fresh water 

Line up at ditty-box inspection 

our single column-an easy range for their 14-inch 
guns. With at least a fair hope of victory, we were 
soon outmaneuvered at an elbow turn that we were 
forced to take. Here the " Reds " steamed across the 
elbow, easily picking off each individual " Blue " as she 
turned. Thus sank the Reserve Fleet of the U. S. Navy 
with 2,500 volunteer sailors aboard, most of whom 
knew nothing of the theoretical disaster until they read 
of the same in the papers three days later. 

Our second Sunday at sea resulted in shore leave at 
Old Point Comfort. It was a truly sincere cry of ' joy 
that went up all over the ship as land was sighted that 
afternoon, the first vision of land in eight days. An­
other treat awaited us the following day, when there 
was arranged a two-hour parade drill within the walls 
of old Fortress Monroe. Here again enthusiasm and 
i nspiration more than offset an obvious lack of train­
ing. It was there, within the confines of that history 
bedecked fortress, we found out that even if we were 
well trained as regards pairs and squads of fours, 
that did not, ipso IMto, make a column straight or a 
" right about " anything but a scramble. Then started 
the target practice at Tangier Sound. Sixteen crews 
of thirteen men each were picked on each battleship 
and the three-inch guns were used throughout the prac­
tice. In this branch many civilian volunteers showed 
skill apt enough to surprise the officers in charge. 
Many creditable records were made, owing to thorough 
instruction ' received"on . sight'setting, -range-finding . and 
shelling. 

Nor was the cruise by any. means a floating technical 
school ; there were regattas of swimming, diving and 
punting .to determine the aquatic ability of each con-
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tingent ; early on th� cruise we formed lifeboat �rews, 
with races between picked eights from the various 
battleships ; and we were fortunate enough to have had 
lectures by a half-dozen naval authorities on paramount 
questions, such as coast defense, relative value of sub­
marines, cruisers and aeroplanes in scout duty, etc. 
Coupled with these lectures were daily inspections by 
small voluntary groups, entrance ne.er being denied 
from the mastheads abov� to the magazine chambers 
below. 

It would be a grave omission not to mention " Scrub­
and-Wash-Clothes." This song of the bos'n was heard 
regularly at 4 P.M., at Which time all operations of 
the day were suspended in favor of deck laundering. 
A wild scramble with pails for the limited fresh water 
aboard ship, another rush for deck space large enough 
for a jumper, imd soon every volunteer, regardless of 
his social or business calling, was on hands and knees 
applying the brush to his uniforms. Two hours later 
there was a sore back, a. pair of stiff knees, but a con­
fident feeling that to-morrow's captain's inspection 
would find him in " clean whites." 

When the four weeks were ended and the white 
uniforms were set aside for tailored outfits, there was 
sincere regret that the end was at  hand. Many de­
scended the gang plank wishing that they were ascend­
ing it for another four weeks, but there were 
few indeed who- did not possess some new training 
which would be of real value to the United States 
in time of need ; in view of this the experiment 
of the Navy can well be said to' have been highly 
successful. 

" Scrub and wash clothes " 

Pointer at the 3-inch gun 

The Life of a Naval Volunteer 

By Everard B. MarshaU 

WHEN the volunteers on the U. S. S. " Maine " had 
sent away their civilian clothes and found them­

selves in uniform, in mysterious sUl'l'oundings, on 
August 12, 1916, they realized that the training cruise 
was a reality, and that the occasion required that 
the life and customs of the shill be learned. Some 
with very long trousers, and at least one of the volun­
teers with the largest size uniform manufactured by 
the Navy Department refusing to meet around his 
middle, learned after inquiries that the tailor for whom 
they were looking was called " Sails," and that his 
workshop was located away aft and below, adjacent to 
the double bottom. With this information, if one was 
not " out of luck," he could find the place ; but the 
strange doors and passages below decks were certainly 
confusing, and much time was consumed and strange 
places were visited in order to make what appeared to 
be a very simple mission. 

The volunteers, after being mustered in and befOi"e 
mess, found their thoughts reduced to the simplest 
terms, for they realized that conditions on board ship 
were very different from those on land, and that it was 
necessary for them. to learn how and when they would 
get their meals, and the gossip about hammocks was 
not altogether reassuring. 

The ., mysteries , of . the , mess . were _, soon . disclo� to 
certain volunteers, for two from each mess were de­
tailed as mess cooks, to . serve for three days. A mess 
cook has nothing to do with the cooking of the food, 
but nevertheless his duties are of some importance, and 
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on well regulated ships he must work fast in order to 
be ready for his mes;) between the bugler's call for 
mess gear and the call for assembly, which follows in 
fifteen minutes. As the volunteers were inexperienced, 
they were given additional time in which to do their 
work. In preparing for m ess the mess cooks first take 
the tables down from the fastenings overhead, after 
which the benches which are 'on top of the tables are 
set up in place. The mess gear is then " broken out/' 
the mess gear consisting of a knife, a fork and a spoon 
for each man in the mess, and the " breaking out "  con­
sisting of the distribution of the pieces around the 
table-on land they call it " setting the table." The 
plates and cups are then obtained from the scuUelT ; 
and, if the mess cook is experienced, he stands at the 
end of the table with a pile of five plates, and with 
one movement throws the plates along the table so that 
they will be spaced equal distances apart. In this 
way the plates and the gear are arranged around the 
tables in the mess, five men sitting on each side of 
each table. Th� mess cook must · then go " up top 
sides " to " Doughhead " ( the baker ) for bread and pie 
(which is sUllplied some three times a week ) ,  and a 
visit must be made to " Jack of the .Dust " for butter. 
" Jack of the Dust " also furnishes the mess with 
pepper, salt, fruit, catsup and other supplies, the wrap­
pers of which are dusty when stored. Visits are then 
made to the galley with platters and tureens for food, 
and with a huge pot for coffee. The food is at once 
served, and in order that the mess cook may " stand by " 
ready to go for " seconds," it is customary for him to 
commence to eat before his mess march down. 

On the whale boat f/lOs 

Six- inch gun crew at battle stations 

The mess having fini"Jled eating, the dishes are 
stacked in metal trays and are . carried to the scullery, 
where they are washed by dipping the 'trays contain­
ing the dishes into boiling suds, the knives, forks, 
spoons, platters and plates being washed by the mess 
cook, and the tables being secured overhead after the 
benches are folded up thereon. In this way the din­
ing saloon is again turned into a living-room, which, 
however, is without any furniture other than a six­
inch gun and several horiwntal bars, on which are the 
long bags which contain the volunte;ers' clothing. 

Each garment is rolled up separat!!l.y and tied before 
being pla<:,ed in the bag, which serves to keep the. uni­
forms from becoming wrinkled, and assists in finding 
what is wanted at the bottom of the bag. The com­
partment referred to is on the gundeck, and is not 
only transformed at will fr"om a living to a dining sa­
loon, but it has still other uses, for when the bugler 
sounds " Hammocks " the' volunteers take their ham­
mocks from. the ne.ttings and swing their hammocks 
from beams which support the deck O'Verhead. Con­
trary to the usual stories which circulate, it is a. simple 
matter to swing into a hammock five or six f�t high. 
The difficulty is in staying in the hammock until the 
master-at-arms sings out " Rise and Shine " at fi.e 
o'clock in the morning. There is much sch::nce-in· adjust­
ing the clews so the sides of the hammock will be far 
enough apart to prevent suffocation and still be inclined 
sufficiently to provide laterah support, which. is neces­
sary where a slight roll m eans a five-foot 'fall. A mess­
mate of the writer, before learning the science 61. ham­
mock clews, rolled out of his hammock and into the 

(Coneludell on page 288) 
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The Spiral of Archimedes 
Its Practical Value to the Modern Craftsman 

THE mechanical engineer, the draftsman and the , 
machine designer are, at times in their professional 

,york, confronted by the problem of correctly dividing 
the circumference of a circle, or a given arc of such 
Circumference, or the angle or sector subtended by 
such arc, into a greater or less number of divisions 
�ither equal to each other or in certain ratios. This 
is the case, for instance, 

By Henry G. Schaefer 

intersect the curve, B and C would determine the tri­
sectors of the angle. 

The further application of this method to the solu­
tion of some problems chosen at random from a large 
number which suggest themselves, is shown in the 
remaining diagrams. Fignre 2 shows the division of 
the angle A C B into five equal parts. Again to divide 

tn laying out cams of 
�ontinuous rotary or re­
ciprocating arc move­
lnent, or other mech­
anism for imparting ir­
regular or intermittent 
motion to or from shafts 
or other parts of ma­
chinel·Y. In such cases 
the designer resorts to 
the best means at his 
disposal, generally us­
ing a protractor, but 
every practical drafts­
mun is well a ware of 
the limitations of this ­
instrument and of the 
difficulties a t t en d i n g  
the use o f  i t  i n  any but 
the simp'lest oper!ttions. 
The calculations neces­
sary to find in degrees 
and minutes the sizes of 
angles of the desired ­

, proportions or ratios, 
are tedious and involve 

' vexatious delays, so it 

�,f-.L.---..I-.--r 

would seem that a 
strictly g' r  a p h i  c a I 
method to solve such 
pi'oblems expeditiously 
would be a desideratum. 

c 

Considering, then, the 
want of some better 
means of accomplishing 
the desired results, at­
tention is centered on 

one of pte transcen-

c ��----�-----------------------

dental plane curves, 
which by its peculiar 
properties, lends itself 
to the ,solution of such 
problems. This curve is 
known , as the Spiral of 
Archimedes, a n d  its 
equation, referred to a 
system of polar coordi­

,nates is p = a fJ. p 
represents the radius 
vector, or the distanee 
of any point (p )  on the 
spiral from the ,centre ; 
while 0 is the -angle be­
tween the radius vector 
at any given point and 
the initial line where 
p = 0 since 0 also equals 
o. [ Fig. 1.] a is a con­
stant which controls the 
spire or amplitude of 
the curve. 

In words the curve 
may be defined as the 
locus of a point moving 
along a straight line 
"·ith a constant velocity, 
,yhUe the line rotates about some fixed point on it, also 
"·ith a constant velocity. 

Referring again to Fig. 1, the angles A 0 B, B 0 C and o 0 D are constructed equal. By swinging the arcs 
A A', B B', etc., we find that A' B', 13' C' and C' D are 
equal. - By examining the equatiOn we find that any 

a ngular increment must produce a pl'oportwnal incre­
ment in the length of the radius vector, and this law 
inakes possible a strictly graphical ,and mathematically 
eorrect method for the division of angles and circum­
ferences, arcs and sectors of_ circles into any number �f equal or proportional parts. A reversal of the 
process brings us to the desired end. 

Suppose it were necessary to trisect the angle A 0 D. 
By constructing the curve, laying off 0 A and 0 D at 
.-\' and trisecting D A by the common method based on 
�imilar triangles, and the use of the auxiliary liIie 
_\' A", then swinging the distances 0 B' and 0 C' to 

Details of angle division by use of the Archimedean spiral 

an angle greater than 180· into, say, seven parts in 
the ratio of 1 :2 :3 :4 :3 :2 :1 ( Fig. 3 )  Draw curve D E ; 
bring D to F ;  divide F E into parts proportionate to 
1 :2 :3 :4 :3 :2 :1 and proceed as above. 

1!'ig. 4 shows the division of the circumference of a 
wheel, such as is used in the striking mechanism of 
a crock, into twelve parts increasing in size in regular 
arithmetic ratio. After drawing spiral and radius A C, 
divide A B into twelve parts of the proper vroportions 
and proceed as above. 

For such simple constructions as angle divi�ion, the 
amplitude of the spiral is a matter of indifference. 
Any spiral may be used for any such problem ; a single 
Archimedian template enables one to divide any angle 
in any desired way. For more complicated mechanical 
applications we must enforce a condition upon the 
spiral, and this is most conveniently done by making 
its amplitude equal to some given length. Thus, in 

!iesigning a cam, the movement it is desired to impart 
is first laid out in a diagram as in Fig. 5. The various 
distances c a, c b, etc. , can be directly transferred to 
im Archimedean Spiral whose amplitude C D ( Fig. 6 )  
is equal t o  C D ( Fig. 5 ) ,  and the radial lines drawn 
as in Fig. 6. Then the desired circumscribing circle of 
the cam may be drawn and the points 1, 2, 3, 4, etc., 

j 

9 

plotted. These will give 
the contour of the cam 
as shown. 

I n  l i k e  m a n n e r  
ratchet Wheels of ir­
regular circumferential 
spacing may be laid 
out ; also eccentric pins 
or cams for blank hold­
ing and ejecting devices 
on cutting and drawing 
presses and On feed 
mechanisms therefor, 
or to actuate special 
movements in all kinds 
of automatic machinery. 

The practicability of 
this method having been 
thus demonstrated, I 
wish, in conclusion to 
call attention to its 
value to the stUdent in 
solving theoretical prob­
lems. The distance cor­
responding to any angle, 
as F E  ( Fig. 2 ) ,  gives a 
graphical representatiDn 
of the value of that 
angle. Hence any prob­
lem dealing with the co­
relations of straight 
lines, and capable of 
graphical s,olution may 
be applied to angles, by 
using their representa­
tive straight-line values. 

Radium Production in 
Bohemia 

I N the mining of uran­
ium ore in Bohemia, 

25,720 pounds of uran­
inite prepared by smelt­
ing, having an average 
value of $471.50 pet· 
hundred pounds, were 
produced in 1915. Of 
the different uranium 
compounds, there were 
produced in the goverll­
ment mine in Joach­
imsthal 2,325 pounds of 
an average value of 
$252.50 per 100 pounds. 

The government fac­
tory for radium com­
pounds produced com­
pounds containing 1.754 
grams ( 27.07 grains ) of 
radium elements having 
a total value of $209,-
364.50. The radiWll 
production in 1915 rev­
resented an increase of 
0.879 g r a m  ( 13.57 
grains ) as compared 
with the production i n  

1914, the value of which shows a n  increase o f  $100,000 
in round figures. 

Offices on Wheels for the German Business Men 

GREAT business is expected in Germany after the 
war, and the question is being discussed in the 

Brunswick press as to the advantages of having special 
compartments in the cars of express trains for business 
men. It is suggested that these compartments be fitted 
up with a table covered with green cloth, suitable 
chairs, writing materials, and other appropriate articles. 
this special service being analogous to sleeping and 
dining car service. It is believed that there will be a 
demand for such -ears, and ' that business men will 
gladly pay an extra fee for the conveniences furnished. 

The chambers of commerce -of two cities have already 
sent the Minister of Public Works petitions for the 
introduction of this improvement. 
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England's Mistake a Lesson to Us 
To the Editor of the SCIENTIFIC AMERICA� : 

. 
A few days ago the Aviation Section of our Army 

ISSUed the outline of its plans in connection with the 
establishing of an aeronautic testing station, for which 
Congress allowed an appropriation of $300,000. On the 
date that this announcement was made, those closely 
cO

,
llnected with the aeronautic movement were reading, 

wIth tremendous interest, the reports of the committee 
which the British Government appointed to investigate 
the

, 
management of the Royal Aircraft Factory, the 

natIOnal organization which is most generally blamed 
for the delays which have taken place in the develop­
ill� of the Royal Flying Corps. 

Those who have been connected with aeronautics 
since its infancy know that in the period 1909-1913 
ayiation in England did not advance, because the Brit­
ish army authorities were obsessed with the idea that 
they could develop a " perfect " aeroplane and a " per­
fect " motor at the Royal Aircraft Factory. While 
waiting, no one encouraged private aeroplane and mo­
tor manufacturers, and as a result, when the interna­
tional situation began to grow serious, England had to 
lose much valuable time building a civilian aeronautic 
industry. 

Since the war started the Royal Aircraft Factory 
has, according to the report of Lord Curzon, Chairman 
of the Air Board, manufactured only 2 per cent of the 
aeroplanes used by the British Government, and the 
representatives of the Government in Parliament are 
always careful to emphasize that the Royal Aircraft 
Factory is not, and will not be, used to manufacture 
aeroplanes or motors. 

Another charge which brought about the investiga­
tion of the Royal Aircraft Factory was that partiality 
toward designs made by the Royal Aircraft Factory 
prevented the military authorities from giving due con­
sideration to better types of aeroplanes and motors de­
veloped by private manufacturers. 

It was most unfortunate that the Under-Secretaries 
for War, Colonel Seely first. then Mr. Tennant, assumed 
an indifferent attitude towards these criticisms, as to­
wards the general subject of aeronautics. They chose 
to consider criticisms of inactivity " political " criti­
cisms, and did not act. As Mr. C. G. Grey, the British 
aeronautic authority, points out. the removal of Colonel 
Seely and Mr. Tennant from the War Office was as­
sisted by the state of aeronautical affairs as disclosed 
lJ�' " mere agitators." 

The derogatory statements about American aero­
planes and American motors made to the press by an 
officer of the Aviation Section of the U. S. Army shows 
an attitude of mind which. if shared by the other too­
few members of Colonel Squiers staff, may lead to 
disaster. 
, The natural tendency of the heads of an experimental 
station is to attempt to turn out

·
" the perfect aero­

plane." This would be fine were it not for the fact 
that while the experimentations are taking place the 
tendency is to let the work of training aviators and 
equipping them with aeroplanes come to a standstill ; 
and after the " perfect " machine is finally out, those 
in charge are apt to feel that ,it is an acknowledgment 
of inferiority to order better types developed by private 
manufacturers. And then follows the tug of war which 
causes strife and prevents progress. 

Better a hundred times not to have a government 
" testing plant " than to go through what England has 
gone through. 

The report of the Royal Aircraft Factory investigat­
ing committee divides the Royal Aircraft Factory into 
41 departments ; the report of Lord Curzon gives 39 
departments. 

Some of these departments, like the Supplies De­
partment, are large, this department alone employing 
as high as 365 people ! 

The estimate for experimentations alone to be con­
ducted by the Royal Aircraft Factory this year is one 
million sterling ! This does not, of course, include ma­
terials used for spare parts, etc., being turned out at 
the factory. 

Congress has allowed $300,000 for our testing plant, 
and we encouraged this action-but not to develop a 
white elephant like the Royal Aircraft Factory. 

In a public statement an officer of the U. S. Army 
Aviation Section spoke derogatorily of American manu­
facturers for what he considers inability to make de­
liveries. The facts in the case are that he did not 
want what was available and did not allow sufficient 
time to develop something new. 

The report of the committee which investigated the 
Royal Aircraft Factory stntes that it takes between 6 

SCIENTIFIC AMERICAN 

and 9 months to develop a new type aeroplane, and 
Lord Curzon, the Chairman of the British Air Board 
states that it takes ten months to prepare to turn ou; 
engines in quantities. 

Some absurd talk has been heard about the Amer­
can aeroplanes which went to England. It is stated 
that they are .. only used for training and for coast 
defense." The fact is that these machines were or­
dered to be used for training and for coast defense on 
designs approved by the British authorities, and the 
machines were inspected by the British inspectors be­
fore shipping. The investigation of the Factory brings 
out the fact that 2,500 aeroplanes of a " training and 
coast defense type " were also ordered from British 
constructors. Why should they order something else 
when they need a given type? Why buy a 3·ton truck 
when you need the 10-ton type ? 

Half a dozen other countries have between 2,000 and 
9,000 aviators. We have about fifty in the Army and 
Navy, and fifty more, including National Guard officers, 
under training. 

England alone has not less than 100 aviation sta­
tions. The United States Army and Navy have ex­
actly four aviation stations between them. 

So we need to concentrate efforts on training avi­
ators and establishing stations. These things are vital. 
Congress has shown willingness to allow the means to 
carry into effect the plan to train 2,000 aviators ap­
proved by the country, and there are at least 2 000 
National Guardsmen and civilians anxious to join

' 
the 

air service. 
. 

HENRY WOODHOUSE, 
Member Board of Governors, Aero Club of 

America ; Director American Society Aero­
nautic Engineers ; Education and Indus­
trial Delegate, Pan-American Aeronautic 
Federation. 

Aero Club of America, New York, N. Y. 

Canada and the International Patent Convention 
To the Editor of the SCIENTIFIC AMERICAN : 

While most of the great countries of the world have 
become members of the International Convention, Can­
ada is conspicuous as a country whose subjects are 
deprived of the benefits granted by the Convention pro­
visions. This is true, although British subjects domi­
ciled in Canada have indicated a desire that Canada 
join the Convention. The Canadian Government has 
also made overtures with reference to Canada joining 
the Convention, but under a reservation permitting 
Canada to restrict importation. 

In the Canadian Patent Act there is a provision 
which invalidates a Canadian patent if the patentee 
imports the patented article into Canada after a pre­
determined period, and this is the stumbling block 
which has prevented Canadian inventors and mer­
chants from taking advantage of the beneficial provi­
sions of the International Convention which pertain to 
the protection of inventions and trade marks through­
out the world. While it may be possible to advance 
very good arguments to show the importance of re­
quiring Canadian patentees to carry on the manufac­
ture in Canada under their patents, to supply the Cana­
dian public with the patented articles manufactured in 
Canada, it is difficult to see why it will not be possible 
to obtain the same result without making invalid a 
Canadian patent if by chance the Canadian patentee 
imports into Canada a few of the patented articles. 
The Canadian Patent Act also provides that the manu­
facture of the patented article be carried on in Canada, 
and this provision if slightly modified will alone serve 
the desired purpose and be in harmony with the prin­
ciples of the Convention provisions. 

Canada is by no means the only country which re­
quires that the manufacture under a patent be carried 
on in the country in which the patent is secured ; and 
as it has not been found necessary in other countries 
to provide drastic measures prohibiting importation in 
order to make the home manufacture certain, it is not 
understood why Canada cannot obtain the desired Con­
,"ention benefits by repealing the importation provision 
in the Canadian Patent Act, and at the same time care 
for her home industries. In some countries the law 
requires not only that the manufacture be carried on in 
the country granting the patent, but that the manufac­
ture be substantial. In such a case the nominal manu­
facture in the country is not considered to comply with 
the requirements if the patented goods are imported in 
large quantities. This suggests how the manUfactur­
ing section of the Canadian Patent Act may be amend­
ed to provide for the manufacture in Canada of sub­
stantially all the patented articles sold in that country, 
while the importing provision may be repealed, and 
with it the bar removed which has prevented Canada 
from joining the International Convention. 

In addition, the Canadian tariff laws will in every 
case encourage the Canadian manufacture to supply 
Canadian demands. 

EVERARD B. MARSH ALL. 

Tenafly, N. J. 

The Future of Wireless Telephony 
To the Editor of the SCIENT�IC AMERICAN : 
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'Vireless telegraphy and its later development, wire­
less telephony have so far been mainly useful in places 
where the old methods are impracticable as between 
ships at sea, etc. 

' 

T
.
he outlook for wireless telephony superseding the 

ordmary telephone within city limits seems dark by 
reason of the difficulty of preventing interference of 
messages. But that it is not hopeless is suggested by 
the fact that on a clear night thousands of stars .are 
visible to the naked eye (millions can be reached with a 
great telescope ) ,  each maintaining its own individuality 
tho]Jgh their light waves have interlaced in an almost 
infinitely complex manner before reaching the earth. 
The principle involved may be easily illustrated by 
throwing two stones simultaneously into the water. 
It will be seen that when the circular waves from each 
cross their own form ( identity ) is not changed. The 
same principle would of course apply to the electric 
waves used in wireless telegraphy and telephony. 

No attempt is here made to work out this very gen­
eral sugg{'stion in detail. But may we not find in this 
aspect of the star!y heavens something prophetic of 
the day when the one omnipresent ether will be an all 
sufficient lnedium for the most complicated interchanges 
of intelligence in a great city ? 

WALTER J. TuRNEY. 
New York City. 

A Serious Objeetion to Benzol as a Motor Fuel 
To the Editor of the SCIENTIFIC AMERICAN : 

I have noticed from time to time in the SCIENTIFIC 
AMERICAN, references to the use of benzol for motor­
driven vehicles and to the fact that it is largely used 
for that purpose in foreign countries wher{'as we in 
America seemed to limit ourselves to gasoline. Such 
statements have also been made in articles in other 
scientific journals and in the motor journals. 

I take no exception to the fact but wish to point out 
that I have never yet seen a statement of the real 
trouble with benzol and of the reason why it probably 
will never be largely used, at least in our northern 
sections, and that is its high freezing point. It freezes 
solid or solidifies at 32 to 34 deg. �'ahr., and conse­
quently would be useless during about half the year in 
more than half of this country. 

Perhaps this can easily · be overcome by admixture 
with alcohol or gasoline, but that adds a complication 
not likely to be popular. I am constantly surprised 
that this matter has apparently never been mentioned 
by any of our prominent motor people. Can it be pos­
sible that they do not know it ? 

Benzol, unlike water, does not expand on freezing­
it contracts, so it will not burst tanks or pipes. 

A. WAYNE CLARK. 
New Brunswick, N. J. 

The Current Supplement 

I T is surprising how many things there are that are 
constantly before our eyes of which we know little or 

nothing. An example of this is the moon, which must 
many a time have attracted the admiring, and even 
wondering attention of everyone, and yet not one per­
son in a thousand has any idea of its characteristics. 
In a general way we know that the months are meas­
ured by the moon, but of the marvelous multiplicity 
and variations of its movements few people have any 
idea. The Movements of the Moon, in the current 
issue of the SCIENTIFIC AMERICAN SUPPLEMENT, No. 
2124, September 23rd, 1916, surveys this subject in a 
readable manner that will add measurably to the in­
formation of many readers. The Royal Porcelain Factory 

at Berlin tells of a class of artistic work that is being 
carried on in spite of the war, and it is accompanied by 
a number of excellent illustrations. The paper on 
Metabolism of Insects is concluded. Modern Serv ice 

Trucks gives some facts in regard to the work per · 
formed by the special motor vehicles employed by elec­
tric light, power and railway companies, and for the 
maintenance of telephone lines and other puNic service 
Ol'l;anizations. It is accompanied by several typical 
pictures. Diving Spectacles illustrates and describes a 
novel protector that enables one to use his eyes freely 

under water. Electrolytic Iron reviews recent progress 

and processes in the production of this valuable ma­

terial, together with estimates of its cost. Machine 

Guns is a timely survey of the history, evolution and 

construction of these indispensable weapons so exten­

sively used in the great war. There are illustrations 

showing details of construction. The Stor1l of the 

(}rinding Wheel gives much interesting information in 

regard to a machine tool that has quite recently be­

come a necessity in the modern machine works. This 

issue also contains an unusual variety of other valuable 

matter. The Proper Use of Ohemicals in the Laundry 

tells of the processes employed in modern establish­

ments, and gives much information of value to every 

housekeeper in relation to the treatment of fabrics. 
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Copyright International Film Senfce 
Fall of the 5000-ton span. Note the backward swing of the further nfting chains at left of span, after breaking away 

The Quebec Bridge Disaster 
For the Second Time the World' s  Greatest Bridge is Wrecked During Erection 

I F ever such conditions occur in mundane affairs as 
are implied in the term " hoodoo," they must surely 

be found in the two failures of the attempt to erect 
the world's largest span across the St. Lawrence River 
at Quebec. We know, of course, that the idea of a 
hoodoo is but one among the many superstitions which 
are gradually dying out in an age, in which science and 
calm reasoning are asserting their inevitable mastery 
over the mind of mankind. 

It is too early as yet to make a definite pronounce­
ment as to the cause of this second collapse of the 
Quebec bridge, but the following analysis of the meth­
ods by which it was attempted to raise the huge 5,000-
ton center span into place will serve, we believe, to 
show that the disaster was due (as in the case of the 
fall of the first bridge) to the failure to apply to the 
design of the lifting gear a little of that engineering 
" horse sense " which was conspicuously lacking in the 
design of the great cantilever which failed so disas­
trously some ten years ago. 

It will be remembered that the first bridge fell be­
cause a main compression member-the bottom chord 
-buckled u�lder the weight of the unloaded structure 
and let the whole cantilever down into the St. Law­
rence, with the tragic loss of eighty-two lives. This 
member ( in the first panel of the shore arm, adjoin­
ing the tower ) was composed of four vertical plate­
steel diaphragms, five feet in depth. eaeh of which 
consisted of several plates, 
stitch - riveted t o g  e t h e  r. 
These diaphragms were 
spaced at equal distances 
from each other, and the 
width of the member as thus 
assembled was about five 

. feet over all. Now, there was 
sufficient metal in these dia­
phragms to take care of the 
compressive load ( about 
9,000 tons ) imposed upon 
them, provided they were 
held in their true longitudi­
nal planes. Unfortunately, 
the all-important task of 

Cross-section and elevation of span during erection at 
Victoria Cove 

l attice rivets connecting the angles with the diaphragms 
I :egan to shear off under the stress, the aetion becoming 
('umulative, until the huge member crumpled up l ike II 
hoy's tin whistle, and the whole cantilever colluv;;ed 
into the river. 

In the design of the present bridge particular eure 
was taken to guard against a similar failure. Stiff 
cover plates took the place of the flimsy latticing, and 
transverse diaphragms were introduced at stated in­
tervals along the length of the various compression 
members. The present cantilevers are of enormous 
weight, strength, and stiffness ; and these qualities 
stood the huge bridge in good stead under the great 
!'tresses engendered by the rebound, when. the 5,OOO-ton 
load of the suspended span was suddenly removed, as 
it broke loose and dropped into the river. 

The Quebec bridge is designed as a connecting link 
for several railroads between the United States and 
Canada. It carries two railroad tracks and two broad 
passenger footways. It will have the distinction, when 
completed, of containing the longest single span ( 1,800 
feet ) of any existing bridge, the next longest being the 
two spans, each 1,710 feet in length, of the Forth 
Bridge, Scotland. With these great bridges may be 
compared the three famous suspension bridges across 
the East River, New York : the old Brooklyn Bridge, 
of 1,595 feet span ; the Manhattan Bridge, of 1,475 feet 
span, and the Williams burgh Bridge, of 1,600 feet span. 

In constructing the present bridge it was decided to 
huild the cantilevers, only, by the overhang method, 
and construct the center span separately, lifting it into 
place when the cantilevers were completed. The cen­
ter span, which was 88 feet wide, 110 feet deep and 

640 feet in length, was built 
in the shallow water of Vic­
toria Cove, which is situ­
ated on the Quebec side of 
the St. Lawrence, ahout 
four miles below the bridge. 
The total weight of the 
span, in the condition in 
which it was erected, was 
something over 5,000 tons. 

. 
keeping the diaphragms in 
line was committed to a se­
ries of light lattice angles, 
measuring only 3� by 4� 
inches on the side. Theoret­
ically, if the shopwork was 
exact and the member, as 
built up, was in perfect line, 
this latticing was sufficient 
for its purpose. But, as the 
event proved, these huge 
members lacked the proper 
stiffness and, as the canti­
lever was built out and the 
load increased they began to 
show indications of spring­
ing out of line. Ultimately, 
when the cantilever had 
been carried out to its full 
length and the work of 
building out the center span 
by overhang was begun, the 

The center span afloat on its six ECOWS being towed to the bridge 

Broadly speaking, the task 
consisted in towing the span 
on its supporting barges to 
position below the center 
gap between the ends of the 
cantilevers, lifting it 145 
feet vertically, and pinning 
it into place as an integral 
}lUrt of the structure ; hut, 
although this method of 
erection has been frequently 
followed in previous canti­
lever bridges, the great size 
and weight of the central 
"pan and the height to 
which it had to be lifted in­
Yolved the planning of spe­
dal lifting gear, as de­
scribed later in this articl e. 

The span is being floated into position at the bridge under the control of tugs 

The span was erected up­
on six large scows, which 
were placed heneath three 
end panel-points at each 
end of the span, as shown 
in the illustrations. The 
scows were 165 feet long, 
32� feet wide, and their 
draft was 11 �-'2 feet. Dur. 
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ing erection the scows rested upon con­
crete foundations laid in the bottom of the 
cove. There is considerable rise and fall 
of the tide at this point, and to accom­
modate this, large valves were provided 
in the bottom of the scows, which were 
left open during erection to allow the 
water to enter. On Monday, September 
11th, the day selected for closing the 
bridge, the valves were shut and the span 
was floated on its scows. It was towed 
out against a three- to four-mile current 
by several tugs, which had a combined 
pulling capacity of 100,000 pounds. The 
time of arrival of the span at the bridge 
was set for about half an hour after high 
tide, when the strength of the current 
would be at a minimum. 
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To hold the span in exact position while 
the lifting chains took hold of it, a " moor­
ing truss " had been built at the end of 
each cantilever and was hung vertically 
from the bottom chords. Steel mooring 
cables, 1% inches in size, which ran 
through powerful tackles, led from the 
bottom of the mooring trusses and were 
made fast to· the ends of the central span. 

Courtesy of Engineering D'ewlI 

There were two of these at each corner 
of the span, making eight in all. 

The span was to have been lifted by means of hanger ' 
chains, which hung down from the cantilever, there be­
ing four strings of links or " slabs " to each chain. Each 
l ink was made up of two steel plates, 1� inches thick 
by 30 inches deep. At their lower ends the hanger 
chains connected to supporting girders 7 feet deep 
and 25 feet long, and the load at each corner of the 
center span was transmitted to these girders by means 
of cast-steel rocker joints, which were designed to per­
mit a certain amount of turning movement about the 
transverse and longitudinal axes of the bearings. At 
their upper ends the lifting or hanger chains were 
made fast to similar supporting girders arranged in 
pairs one above the other, with a pair of I,OOO-ton 
hydraulic lifting jacks interposed between each pair. 
These upper girders were also provided with rocker­
bearings, the object of which, as stated by the engi­
neers, was " to allow the suspended span to move in 
any direction under the influence of whatever exter­
nal forces from wind or current might act upon them 
during the hoisting of the span." 

1.'he lifting jacks were located at about the elevation 
of the floor of the cantilever. Follow-up screw jacks 
were provided in case of any failure of the hydraulic 
jacks. The operating pressure was about 4,500 pounds 
per square inch. 

The method of lifting was as follows : Each operation 
of the jacks lifted the span two feet. During the lift­
ing 12-inch pins engaged the lifting chain through 
diaphragms built in the upper jacking girders. At the 
end of the stroke, 12-inch pins were driven through 

A pair of lifting girders wah their two 1,001)·ton jacks 

the diaphragms in the lower jacking girders to engage 
the hanger chains. 'When this was done, the upper 
vins were removed, the jacks and upper girders low­
ered, the upper pins entered in place again, the lower 
pins removed, and the jacks operated through another 
2-foot lift. 

Approximate sketch showing how lower lifting girder 
may have slipped from beneath end of span 
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On the morning of September 11th, in 

the presence of a vast concourse of the 
populace of the surrounding country and 
distinguished invited guests, the span was 
successfully towed into place, and had 
commenced its slow ascent of 145 feet, the 
total time for the completion of which 
was estimated at about 20 hours. When 
the span had been lifted a few feet above 
the scows, the southwest corner of the 
suspended span slipped off its supporting 
girder at the bottom of the hanger chains, 
leaving the 5,000-ton girder which had 
been designed to rest upon four points 
resting upon three only. This, of course, 
threw a heavy torsional stress upon the 
cross-bracing between the stresses, which, 
if one may judge from the photographs, 
was none too heavy for its duty. Under 
the abnormal stresses now imposed upon 
this bracing, -it commenced to buckle and 
break. This left the main top and bot­
tom chords without their proper stiffen­
ing, and at once the inevitable happened, 
-the whole span buckled out of shape, 
fell into the river, and sank in 200 feet 
of water, where it will probably be al­
lowed to stay. 

And now as to the probable cause of the disaster. By 
reference to the approximate sketch showing the uni­
versal rocker-bearing between the lower chord of the 
span and the lower lifting girder, it will be seen that 
the point of attachment of the fflw€r end of the lifting 
chain to the transverse lifting girder is several feet 
below the rocker-bearing interposed between the lifting 
girder and the bottom chord of the suspended span. 
Under these conditions the system was in unstable 
equilibrium ; for if there was any movement due to 
change of length of the span as the result, let us say, 
of the change of bearing from the trusses to the lift­
ing girders, or to change in temperature, or what not, 
there would be a tendency of the span to rotate the 
lifting girder about the pins connecting it to the lifting 
chains. In this case there would be sliding movement 
of the bridge chord and its rocker-bearing upon the 
lower pin, whose axis is parallel to the axis of the 
suspended span. These pins were probably greased, and 
it can be readily seen that once the sliding motion had 
set in it would be aggravated as it proceeded until the 
lifting girder was pushed back clear of the end of the 
central span, as indicated by dotted lines in the sketch. 
A little more engineering good sense and thoughtfulness 
would have led to the placing of the connecting pin 
between hanger chain and lifting girders several feet 
above instead of . several feet below the rocker-bearing. 
Had this been done, it is our opinion that, since the sys­
tem would have been in stable equilibrium, the accidcnt 
could never have occurred. 

It will take another million dollars and another year's 
time to build another span and put it in place. 

Placed on Broadway, Quebec's span would reach from Park Place, two and a half blocks. The height of span is 110 feet. Clearance 145 feet 
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American Warship Lost 
in West Indian 

Hurricane 

WE present herewith a 
. graphic picture of the 

,w r e c k e d  UnIted States 
,Armored Cruiser .. Mem­
,phis " a,s she now lies in San 
Domingo harbor. The .. Mem­
phis "-formerly the .. Ten­

,nessee "-was . doing police 
,uuty in connection with the 
latest Dominican revolution. 
On August 29th, during a 
severe hurricane, she was . 
seized by a huge ground 
swell, carried across a broad 
expanse of shallow water, 
anu driven solidly . ashore. 
Our illustration shows the 
storm still raging about the 
stranded vessel. 

First reports repre­
.Bented the .. Memphis " as a 
,total loss, but it is now 
planned to have representa­
tives of several large wreck· 
ing companies inspect her 
with a view to seeing 
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whether it will be possible to salve her. Fortunately 
she was left in such position that rescue of all on board 
was a simple matter. The wreck was not without loss 
of life, however, as some thirty odd members of the 
crew, who were returning from shore leave in a small 
hoat, were swamped in the open harbor and lost when 
the hurricane struck. 

The .. Memphis " has had an eventful career. She 
came from the Cramps shipyard, in Philadelphia, in 
1904. In 1908, while off Port Hueneme, Cal.,  she suf­
fered a boiler explosion in which seven were killed. 
At the outbreak of the present war she was the vessel 
which carried nearly six million dollars of government 
money to relieve Americans stranded in Europe ; and 
with. the appropriation of all passenger vessels to the 
purposes of the British government she went into 
service for a while as a passenger ferr�' across the 
dmnnel for Americans taking the first homeward step 
from the continent. 

A Gun That Shoots Both WayS at Once 

THE principal factors that limit the power of arma­
ment for use on aircraft are the force of recoil and 

the weight of the gun. If the · former is too severe 
the plane will suffer violent and highly dangerous per­
turbations at each discharge ; if the latter is too great, 
mohility is seriously impaired. 

To overcome these limitations, an American firm has 
finally hrought to perfection an entirel�' novel and 
very ingenious type of gun. The original conception 
contemplated a gun so installed that on firing it was 
free to fly to the rear under the reaction developed 
when the projectile was discharged to the front. The 
gun was of co:urse lost after each shot. A further 
development of the idea resulted in a double length 
gun containing two projectiles driven, the one toward 
the target and the other at random to the rear, by a 
single powder charge placed in the center of the gun. 
In effect the device was two guns, of equal bore and 
equal powder pressure, placed breech to breech so that 
the recoil of each was just sufficient to take up that 
of the other. In the absence of any surfaces upon 
which there could be an uncompensated working of the 
longitmlinal drive from either gun, the result was com­
plete balance of forces. 

With the development of this invention the greatest 
obstacle to large size aeroplane guns has been over­
come ; but there remains a certain limitation in weight. 
This, too, though not entirely eliminated, is greatly 
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Cruiser .. Memphis " stranded in San Domingo harbor 

reduced. The very absence of recoil cylinders effects a 
considerable saving in weight ; and at the same time the 
gun itself can be made as light as is consistent with 
strength, without thought of resulting increase in the 
violence of recoil, or of weakening the gun's resistance 
to the longitudinal stresses arising from checking the 
recoil. This permits the use of an exceptionally light 
grade of special alloy steel, of such high quality and 
homogeneity that it may be subjected to much higher 
fibre stress than steel is ordinarily expected to with­
stand, with a much larger factor of safety than is 
usual in ordnance work. 

,,01' may supplement this general discussion of prin­
eiples b�' a statement of some of the details of construc­
tion. The gun is cast as two separate tubes, which are 
joined by an interrupted screw thread. The front 
barrel, chambered at the rear to receive the projectile, 
is rifled ; the rear barrel is of uniform bore throughout 
and unrifled. Its function is to provide the necessary 
travel for the rear projectile. When unlocked it 
rotates in its mounting, slides to the rear clear of the 
front barrel, and swings to the right and down. These 
movements, effected by continuous pressure on a single 
handle, constitute a simple and easily operated breech­
opening mechanism comparing favorably with that of 
the latest type of quick firing guns. 

The cartridge case is of brass, in outward appearance 
quite like that of an ordinary piece of ammunition. 
The projectile occupies one end, the powder charge the 
mid-section, the recoil charge of fine lead shot the rear 
end. This charge with its wads is approximately equal 
in weight to the front projectile, the difference being 
due to the difference in frictional resistance between a 
solid body in a rifled bore and a more or less dispersed 
one in a smooth bore. Upon discharge it quickly breaks 
up and loses its velocity a few yards from the rear 
muzzle, and so is not a menace to anyone behind or below. 

These guns throughout are of extremely simple desigu 
and ha" e proved very reliable under all conditions of 
service. Several hundred of them, with great quantities 
of ammunition, have been completed and dispatched to 
the allied nations. While those now under construction 
are two-, six-, and twelve-pounders, four- and five-inch 
guns have been built and tested with unqualified suc­
cess, and the preponderance of small and medium 
calibre instruments is due entirely to the fact that they 
are more suitable to the current types of aeroplanes, 
and in no sense because they represent · a limit of 
size beyond which it would be in any wily disadvan-
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tageous or impossible to go. 
The two-pounder gun is 

10 feet long and weighs 75 
pounds. It shoots a 1.575 
projectile with a muzzle 
velocity of 1,200 feet per 
second. It may actually be 
fired from the shoulder with 
less inconvenience than the 
ordinary high power rifie. 
The six-pounder weighs 130 
pounds,. the twelve-pounder 
210. The latter is of three 

. inch bore, and attains a 
muzzle velocity of 1,100 feet 
per second. These velocities, 
while apparently low, are in 
reality ample, because of the 
great increase in range due 
to the elevation. For ex­
ample, the range of the 
twelve-pounder, when fired 
horizontally from a height of 
5,000 feet, is 6,000 yards, 
three times its effective 
range at the earth's surface. 

The practicability a n d  
effectiveness of this gun 
have been amply demon­

strated in practice. Freed from the heavy pitch­
ing which the recoil of the ordinary gun produces, 
or from the excessive weight of the older types 
of recoil absorbers, an aeroplane equipped with it 
has a vastly increased freedom of action. It may fly 
higher and farther and faster, it may carry a greatly 
increased supply of ammunition, it may fire much more 
frequently and at the same time with equal or greater 
accuracy, than ever before. And it is to be remembered 
that the use of this novel gun is by no means limited 
to aircraft. It will now be possible to mount artillery 
of relatively large calibre upon torpedo vessels and 
upon motor boats and motor vehicles of every descrip­
tion. Indeed, so far as the science of making war has 
yet progressed, this gun represents the ideal type of 
ordnance for use on small units of any nature where 
extreme mobility and ease of transportation are the 
important considerations. 

Novel Methods of Logging Employed by Lumber­
men in British Columbia 

A BRITISH COLUMBIA logging company has 
adopted what is known as the " high lead " system 

of logging, embracing the utilization of a combined 
yarding and loading engine mounted on a steel car, 
the steam for both engines being provided by one 
boiler. To accomplish the use of the " high lead " it is 
necessary to utilize a " spar tree " of a height of, say, 
150 to 200 feet. To this tree is attached a 36-inch block 
through which the line is passed from the engine and 
carried out a distance of 600 to 1,100 feet where the logs 
are hooked on and brought to the railroad and loaded 
directly from the guy line onto the car. It is estimated 
that 25 cars of logs can be loaded daily with this system 
where conditions are favorable, giving a wide margin 
over ordinary logging methods. 

Another system in use in British Columbia is the 
removal with dynamite of tops of trees selected for 
spars. The tree is ascended with climbing irons and 
the dynamite tied to the tree trunk at a point where 
the top is to be removed, and set off with a fuse of 
sufficient length to enable the workman to descend to 
the ground and get to a safe distance before the ex­
plosion of the charge. This method of removing the 
tops is said to be much safer and more economical than 
with the use of a saw or axe, in which case it is neces­
sary for the workman to remain in the tree until the 
top has fallen. 

Non- recoil gun mounted on aeroplane Non-recoil gun with breech open for loading 
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Inventions New and Interesting 
Simple Patent Law; Patent Office News; Notes on Tradelnarks 

Letting the Clock Do the Cooking 

I J;' the servant problem is to ile solved in the modern 
American home, the solution will no uouilt he in the 

extensive application of electricity. Just now a leau­
ing American electrical manufacturer offers a stove 
which . is controlled by a clock, so that one can leave 
food in the oven and on the stove with full assurance 
t hat at the time desired the food will be cooked anu 
when it is fully cooked will be kept warm without 
hurning. Surely this stove must be a big step forward 
in eliminating the servant ill the home. 

What makes the presellt-da�' electric rallge so prac­
tical is the three-heat control for each heater, ill the 
ovens as well as on the stove top. 'Vhere the cost of 
electrieity is high, the fireless cooker principle used for 
the ovens in conjunction with the thermostat cut-off, 
makes the oven ver�' economical to operate. Then 
ngain, the electric ranges are of metal and while they 
al'e so· constructed that the parts cannot work loose, 
every part is quickly accessible for thorough cleaning, 
and repairs can be made quickl�'. But the· main feature 
is to be found in the automatic time switch which turns 
on the current at any uesired time, and the automatic 
thel'mostat that cuts it off. 

Meals can be cooked automatically on the new elec­
tric range ; that is to say, the housewife can put the 
foou in the oven at any time of the day anu set the 
clock for automatically turning on the · current and 
hence the heat at the prOlJer hour, at the same time 
setting the thermostat to maintain the · proper tem­
perature. Baking, roasting and boiling can be done in 
this ,va�'. When the proper temperature is :reached, 
which requires ten minutes to half an hORr, uepending 
upon the temperature required, the current automat­
ically cuts off and from theli On cooking proceeUs as in 
a fil'eless cooker. The heavy heat insulation about the 
walls of the oven-two inclles of rock wool--causes the 
oyens to retain their heat fOI' hours. No attention is 
required until the hour anh'es at which it was deter­
mineu the meal should be ready. 

With the new electric range, breakfast can be pre­
pared in the way just mentioned the night before with 
the assmance that it will be ready exactly on time. 
Not only does this feature make the range particularly 
convenient for the user, but it also makes the range an 
exceptionally desirable load ·for the central . station, 
inasmuch as the peak of the range load comes an hour 
and a half to two hours before meal time. 

('ooking processes that uo not require much time anu 
for which the food can be prepared in advance are 
performed on the stove tOll. For this purpose the 
electric range has two S-incll and one 10-inch radiant 
heaters, each with a special three-heat indicating con­
tl"Ol switch. In the combination gas and electric ranges, 
the stove top is provided with four gas burners, one of 
which is of extra large size with a small, specially con­
tl'Olled simmering burner in the celiter. All the burners 
can be lighted instantly by means of an automatic gas 
lighter controlled by a valve at the front of the stove, 
which normally burns a ver�' small pilot flame. 

. It is claimed that better cooking results can be ob­
tained in the electric ovens than in a gas oven, owing 
to the faet that two heaters are provided, one at the 
top and the other at · the bottom with bame plates to 
provide a uniform distribution - of heat. . Pastry can be 
browned just as in any other kind of range. It is also 
claimeu that food shrinks less in these electric ovens 
than in a gas oven, owing to the more· flexible applica, 
tion ·of the heat and the fact that the oven is entirely 
enclosed except for a small ventilating pipe. 

The load · for the new electric range varies between 
2,000 lIIHI 13,700 watts, depenuing upon the size and 
. style ; lind the load factor is said to be less than 50 
iJer cent. As for operating expense, a large number of 
tests have uemonstrated that the consumption of current 
lIverliges between 75 iui.d 100 kilowatt hours a month 
for the straight electric range and naturally consider­
ably II'S!' where gas is used fIll' the stove top, as this is 
the mo;;t inefficient kind of electl"ic cooking. 

Using the Electrolysis Principle to Cook Eggs 

DEPENDING upon the heat developed by electrolysis 
of water rather than that produced by resistance 

-'Yires, a newly-introduced cooking device commands the 
attentio.n of those interested in electric heating devices. 

Although primarily intended for 0 eooking eggs, the 
new device may be employed for warming · nur·sing 
bottles lInu · other similar taSks, in which case the object 
is kept warm by the steam generated by the electrolysis 
()f the water. The object to be heated is not placed in 
the water'  itself, as is usually the case. Instead, the 

object is placed above a small quantity of water through 
which an electric current is passed, The amount of 
water required is small ; for instance, not more thlln 
1% teaspoonfuls need to be boiled to cook four egg�, 
whereas a kettle' full is necessary using other method" . .  

.. Setting " the roast. When the clock reaches the time 
set on the indicator, the current is turned on 

Cross-section of electric egg-cooker 

Cooking eggs with beat developed by electrolysis of 
water 

Not only does the small amount of water tend to reduee 
the current required to a minimum. but it also makes 
possible the automatic shutting off of the current when 
the eggs are sufficiently cooked. By mea sUl'ing the 
amount of water placed in the heater, it is po:;;sih\p to 

determine the time when all of it shall have been con­
verted into steam, shutting off the electric cUl"l"ent amI 

further heat. 
The construction of the electrolysis heating uevice 

is shown in the aCCOmlJauying sectional drawing. It 
will be noteu that it consh,ts of a nickel-plated base 
B, in which rests a VOl'cel ain dish ,1 provided with a 
dome-shaped covel'. For retaining the water that is to 
be converted. into steam by eiectroIY:<is , a small well 0 
is proviued in the center of the pOl'('elain dish. Carbon 
electl"Odes D are empl oyed in Olouel' to prevent the 

. formation of metallic salts. The tov P fits into a groove 
G, which is sufficiently wiile anu deep to accommodate 
as much water as the well C. In this manner the water 
from the condemletl steam is gathered in the groove, . 
thus pi'eventing the apparatus from overating

· 
indef­

initely . . The eggs are pl aceu in the holes of a perforated 
� metal plate which rests 011 top of the porcelain dish. 

To operate the de" iee, a detinite quantity of water, 
hased on the length of time it is desired to cook the 
eggs, is placeu in a reeeptaele fUl"llished with the cooker. 
The receptacle is gra(luHted in the length of time the fQl?d ·is SUlll)osed to cook, unl! to simvlify the work of 

• me�sUl'ement is perforated with a series of holes that 
' are· placed at uiffel'ellt heights. The user's fingers cover 

the lower holes, leaving uneovered tho"e at and above 
the level desired. In this manner the desired amount of 
water is reauily meusured. 

Other forms of electrolysis heaters are being de­
veloped, for the principl e h'nus it:;;elf well to any form 
of steam cooking and heathl/{. It is pal·ticula;ly all, 
plicable to the wal"llling of liquids and the sterilizing 
of materials and in:<tl'uments. 

Milk from Beans-A New Industry of China 

AFIRM coml'o�l'd of Chinl'se from the Province of 
Chekiang has reeently opened a sllla ll  factory at 

Changshu for the manufadure of milk from beans. 
This bean milk has long been lmown to the Chinese 
under the uame of to fu ch iang I)r bean-curd sauce. 
This is 1I0t to be confused with the product known as 
chiang yu, a ferllleu ted sa lice mlHle from beans which 
is well known both a,; I he Soy of the .Japunese and 

as one of the ('ol l",titnents of the famous sauces of 
Europe. 

Bean milk is malle from the small yel low beans, the 
same variety from wh it-h the Chiuese 1:ean curd and 
chiang yu or soy are lluHle. The proeeHs appears to be 
a very simple oue. 'I'he ileans are soaked and then 
crushed between two stones. �'he crushed mass is al­
lowed to run off into a tub amI is then straiued through 
cheesecloth and dilut('<1 with watpr amI boiled. After 

boiling, it is again stra ineu a mI the white milk run off 
into bottles alld sold to the fad ol'.'" 's cll:<tomers, 

An analYSis of the bean-cu rd milk shows that it has 
a specilic gravity of 1 .O:W al l ll a fat content of. 3.12(;, 
contrasted with a spt'eitic gra y ity of 1 .029 and a fat 
content of 3.9 for good average eow's milk in America. 

The present beau-like m i l k  fadory is It sma l l  one. The 
proprietors report that they do a l l  theil' work at night 

in order to have their m i l k  fre"h fut· del h'el'y the follow· 
ing morning. 'l'hey Ilegin their work about 10 o'clock. 
The milk is ready and bottled by dayl ight, when it is 
sent out by coolies to the various customers. The rooni 
where the milk is made shows that 1I0 compliented maC 

chinery is neceSSlll·�'. At olle end of the room were 

found two of the sllla 11 stone mills in which the beans 

were ground. Large llulllhers of hottl es were arr.anged 
on a rack near the wa l l .  deall all\l rea dy ,to receive the 
morning's supply of mill;:. At the Ol'vosite end C of the 
room there wpre three wooden vats huilt into :1. con-· 

crete foundation, which vrm'ell to he a furnace. The 

prepared produd is pOI\l'ed into these yats and boiled, 
the furnace behlg sUl1pl ietl .with fuel frOlll a hole in the 
outside wall. On dther sitle were two earthenware 
jars into which the l loi led pro<lud is poured and from 

which it is allowed to rUII off through stop cocks into 
the bottles. 

The lllallUfadurl'rs of the bean milk appear to be en­
deavoring to COlllllict their fndory along hygienic lines. 
It is reported that they iuvited im'vection . of their 

factory all(l exprl':<sed a de"ire to eany out the sug­
gestions made hy the inspI'<.'tilig vhYRieia n.. These. SUI!:­
gestions rel ateu principal ly to the steri lization .of the 
bottles hefore allowing the milk to run into them. 

The new prolluct is very eheap as compared to cow's 
milk. 'I'he fadory undertakes to supply olle pint each 
morning for approximately GO ccnts gohl a month. If 

the indm�try proves a suceess, manufaeturers of milk 
\ lottl(,R :md patent milk-llottle tops should lind a market 
for tlll'i r ware at Uhullgsha. 'I.'he milk-bottle manu-
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facturer will, of course, have to compete with the 
enormous numbers of empty bottles discarded by 
famil ies who use aerated water and wines. These 
bottles are sold by the servants and are purchased in 
just such factories. 

Resistance Control for Sewing Machine Motors 

AN ingenious device has been placed on the market 
for the more perfect control of an electrically 

operated sewing machine. In the circuit connecting the 
motor with the source of power is a coil of wire with 
about 120 tons, of such high resistance as to block the 
circuit completely. This coil is placed inside a neat 
metal treadle-box, with a slightly curled strip of phos­
phor bronze above it, and under the treadle. The coil 
is well insulated by a special cement, except directly 
beneath this strip. 

As the operator presses her foot upon the treadle, the 
strip of phosphor bronze is pushed down 
upon the resistance coil. By virtue of its 
curled contour, it does not, under a mod­
erate pressure, come in contact with all 
the coils. Those with which it does have 
contact, however, it short-circuits, thus re­
ducing · the resistance of the entire unit 
and permitting the passage of some cur­
rent. The harder the operator presses 
upon the treadle, the mpre of the strip is 
flattened out and brought into col:ltact 
with the coil, the more of the coil is 
short-circuited, and the more current al­
lowed to pass. With increased current, 
the motor, and with it the machine, goes 
faster. So the operator has, theoretically 
at least, 120 different speeds at her dis­
posal ; and the thing works in a most 
natural manner, for the harder she 
presses the faster the machine runs. 

In addition to its great convenience, 
this device possesses the advantage of 
great durability. The short circuiting is 
accomplished with no sparks and no 
burning-a fault of. the ordinary type of 
circuit maker and breaker-and there is 
really nothing to deteriorate. 

Suspension of Canadian Patent 
Working Requirements 

SCIENTIFIC AMERICAN 

who contemplates entering the Chinese market should 
so embody the name of his firm or establishm�nt in the 
Chinese trade-mark that the firm name and the product 
become inseparable. He should also always, without 
fail, embody the Chinese characters for " Made in 
America " in his trade-mark or " chop." 

A Chinese Typewriter of Unique Design 

M R. HOU CHOW, a graduate of the Massachusetts 
Institute of Technology, who was one of the original 

Chinese indemnity students to be educated in the United 
States, formerly aeronautical engineer for an American 
aeroplane company and now mechanical engineer for 
a printing press company of Shanghai, is the inventor 
of a typewriter which utilizes 4,000 Chinese characters. 

The ordinary Chinese printing office uses about 6,000 
characters while a complete Chinese dictionary may con­
tain as many as 50,000. For all practical purposes, how-
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this way several carbon copies may be secured readily. 
Mr. Chow first thought of the practicability of a 

Chinese typewriter while inspecting American type­
writers in the Mechanics Building, at Boston, as a 
student at the Institute of Technology. He has met 
with great obstacles in perfecting the mechanical part 
of his invention because of a lack of technical assistance 
at Shanghai. 

Inasmuch as it would be utterly impossible to con­
struct a typewriter having keys corresponding to the 
multitudinous Chinese characters, Mr. Chow resorted to 
the device having the revolving cylinder attachment. 
�'he first model of the machine, now exhibited, weighs 
nbout 40 pounds. By improvements which are under way 
the weight will probably be reduced to 30 pounds. '.rhe 
following statements are taken from Mr. Chow's de­
scription of his invention : 

" My machine," states the Chinese inventor, " has_an 
indicator upon which are written 4,000 
characters, each occupying predetermined 
positions, or, in other words, each has 
coijrdinates. Now suppose we roll up the 
flat surface to the cylinder ; the relative 
positions of the characters will not be 
ehanged. And if we connect this cylin­
drical surface and the flat surface by 
mechanical means, as I have done, we 
should be able to locate anything (In the 
cylinders while we are locating its 
counterpart on the flat surfaces. This 
is the whole secret of the invention, 
so far as its mechanical development 
is concerned. This done, the rest is 
easy . 

.. The indicator, upon which are written 
or printed 4,000 characters, has an ar­
rangement like the Kang Hsi Dictionary ; 
i. e., first according to radicals, and among 
the radicals according to number of 
strokes. Anyone who has had some ex­
perience with the dictionary or its equiva­
lent should be able to find a desired 
character. 

A CANADIAN order in council of recent 
date, amends the previous war meas­

ure concerning patents by providing that 
in case the working of a patent in Canada 
is prevented by circumstances occasioned 
by the war, the validity of the patent will 
not be affected by a failure to manufac­
ture or construct such patented invention 
in Canada until six months after the con­
clusion of the war. 

Sewing with new type oC treadle control. The harder she presses the 

faster it goes 

" The zinc types on the surface of the 
c�-l i lllier offer an exact reproduction of the 
characten; on the indicator in reversed 
positions. The rotation of this cylinder 
gives one motion ;  the carriage, which 
carries a paper holder, and- which is ar=­
ranged to move transversely to that of 

, the cylinder, gives the other coordinate 
motion. The long rack, which is the most 
essential part of the whole machine, turns 
the cyl inder and at the same time moves 
the carriage. The track slides in a direc­
tIon transverse to the motion of the car­
l'i:lge and engages a pinion with a square 
hole, which is rigidly attached to the 

Metric System Adopted by the U. S. 
Pharmaeopaeia 

THE . revised edition of the United 
States Pharmacopaeia which is now 

in preparation will make use of the metric 
system exclusively in its weights and 
measurements. In order to aid in this 
transition from the customary system, the 
United States Bureau of Standards pre­
pared a circular on weights and measure­
ments for the pharmacist and physician. 

The Bureau also furnished the com­
mittee on revision of the pharmacopaeia 
with a statement on the subject of the 
fineness of drug powders, giving defini­
tions of the several degrees of fineness 
and the method to be used in their de­
termination. 

American Trade Marks in China 

T HE Chinese buyer lays great stress on 
the trade-mark or " chop," and once 

a certain " chop " has found favor with him he will 
give it special consideration. For this reason there is 
a great temptation on the part of others to imitate an 
established trade-mark for use in connection with the 
introduction of inferior goods, the result of which is 
the eventual disappearance from the market of the 
original articles. This information was received by the 
United States Bureau of Foreign and Domestic Com­
merce from its commercial attach�, Julean H. Arnold, 
stationed at Shanghai 

It is therefore extremely important, says the attaches 
report, that the American manufacturer seeking a mar­
ket in China should register the trade-mark covering his 
product in Shanghai through the American Consulate 
General and also in Tokyo, through the American Em­
hassy, the latter action being necessary to guard against 
imitations by Japanese manufacturers for sale by 
Japanese dealers in China. As a further precaution 
against imitation the American manufacturer or dealer 

Ins·de view oC treadle control Cor sewing machine 

en'r, the (;,000 characters commonly used in a Chinese 
printing office are found to be quite stlfficient. 

Mr. Chow's invention has been exhibited by him at 
the American consulate general at Shanghai, and was 
found to he simple in .:.design and portable. It should 
he cOmlla r:l th-el)· inexnen!!ive. Obviously, however, no 
great speed will be possible in operating the machine as 
now constru<:ted. The 4,000 characters are distributed 
over an ordinary metal matrix drawn about a cylinder 
which is approximately 6 inches in diameter and has the 
appearance of being about 16 to 18 inches in length. 
�'he characters represented on the cy]jnder are printed 
Oil a flat table surface attached to the front of the ma­
chine, and by means of a rod attachment to the cyl inder 

it is possible to locate any character uy placing the 
llointer at the end of the rod above the character on the 
flat .surface. When this is· done the character on the 
cyl inder is in exact position for securing an impres­
sion by the dropping of a hammer on a plunger. In 

carriage. The pulling in and out of the 
rack rotates the cylinder, while its push­
ing back and forth moves the carriage. 
The striking mechanism consists of a 
long square rod on the back of the rack 
and a hammer connected by a link and 
a plunger. As soon as a character is 
found a mere push with the thumb op­
erates the hammer, which first presses 
down the plunger with a spring and then 
strikes. The spacing . mechanism is 
operated by the same force that moves the 
hammer." 

The inventor of the Chinese typewriter 
is of the opinion that his machine will 
be extensively required in Chinese offices 
where several copies of documents must 
be made. Moreover, he believes that it 
will be popular among the Chinese in 
foreign countries where it is difficult or 
impossible to secure the ser.vices of a 
skilled Chinese writer who is familial' 
with Chinese characters. 

Sugar Mill Waste Products Converted Into Con· 
tainers 

To provide containers in which to ship sugar frolll 
the Hawaiian Islands to refiners upon the American 

mainland, and to return potash in the same conductors 
to the islands, water- and fire-proof barrels are to he 
made from bagasse, one of the by-products of sugar 
mills in . the islands. 

Fiber hoard has already been made from cane frolll 
the Ewa plantation, on the island of Oahu, and is the 
basis of a plan which is now being evolved by a former 
resident of the islands, who is endeavoring to put his 
plan into operation. 

One of the losses in sugar shipments is due to the 
burstin·g of the gunny bags. The bagasse barrel will 
eliminate this trouble and enable the planters to regulate 
their own supply of conductors by eliminating the long 
waits for bags that sometimes occur. 
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RECENTLY PATENTED INVENTIONS 

These- columns are open to all patentees. 
'l'he notices are inserted by special arrange­
ment with the inventors. Terms on applica­
tion to the Advertising Department of the 
SC IENTIFIC AMERICAN. 

Pertaining to Apparel 
ADJUSTABLE SWEAT BAND J<'OR HEAD­

WEAR.-L. KRONTHAL, 16 Waverly Place, New 
York, N. Y. This invention pertains to self­
adjustable sweat bands for headwear, and pro­
yides a simple and inexpensive sweat band 
which cooperates with a self-adjusting band of 
h eadwear and which sweat band will automat­
ically take up any increase in size of the head­
wear. 

ICE CREEPER.-J. KIRKWOOD, Lenox, Mass. 
The invention provides an anti-slipping attach­
ment or creeper adapted to be easily applied 
to a person's shoe, as, for instance, to the ball 
portion thereof, and whereby the person so 
shod will be free from danger of slipping, the 
device being light and neat in practical use 
and adapted to be easily applied or removed. 

STRETCHER, - A. DoMBROWSKY, Balboa, 
Canal Zone. A frame is provided for engag­
ing the opposite side edges of tbe superposed 
legs of trousers, together with means connect­
I'd with tbe frame and movable with respect 
thereto for clamping tb e  frame on the said 
edges, the frame being adjustable for varying 
sizes of trousers and arranged to permit the 
frame to be hung up to support tbe trousers. 

Eleetrlea1 Devlees 
INSULATOR.-H. H. COC HRANE, care of the 

Montana Power Co. ,  Butte, Mont. The pur­
pose here is to provide a simple,

. 
strong, effi­

cient and durable insulator characterized by 
the provision of a central insulating core of 
fibrous nature sealed in replaceable, protect­
tive, insulating shells, so that the core therein 
is protected from atmospheric intluence. 

LIGHTNING ARRESTER. - G. W. VAN 
HORN. Address Curry & Spillers, Attorneys, 
Tusla, Okla. This inventor provides a device, 
especially designed to protect oil tanks and the 
like from the effects of lightning, wherein a 
series of eleva ted posts is provided, encircling 
the tank and supporting a network of con­
ductors above the tank, the conductors being 
Insulated from the posts and grounded to at­
tract the charge and lead it harmlessly to 
the ground. 

COMBINED REVERSING SWITCH AND 
BRUSH H OLDER FOR DYNAMO ELECTRIC 
MACHINE S.-C. BERGMANN, JE., 511 W. 55th 
St., New York, N. Y. This in.vention relates 
more particularly to a switch for control\1ng 
the direction of rotation of the armature. It 
improves and slmplitles the construction and 
operation of apparatus of this character, 
which Is so designed that the circuit connec­
tions can be easily and quickly changed for 
reversing the direction of rotation of the 
armature. 

01 Interest to Fanners 
MEADOW TRENCHING MACHIN E.-F. B. 

CURRIER, 248 E. Jersey St., Elizabeth, N. J. 
This apparatus is especially designed with the 
aim of causing the buckets to quickly and 
elfectively discharge their contents, which is 
especially desirable in trenching machines, for 
the reason that the earth is heavy and soggy 
and is dumped with difficulty because of the 
vacuum 01' suction produced as the material 
attempts to drop out of the bucket when in­
verted, when the bucket is of that type having 
only one open fa ce and compleely closed at 
all other points. 

BOLL WEEVIL DESTROYER. - E. C. 
POELLNITZ, care of B .  F. Gilder, Linden, Ala. 
The Invention provides a machine wherein a 
supporting frame is provided, having depending 
pans placed apart from each other to permit 
the plants in the row to pass between the pan!! 
and adjustable vertically with respect to the 
irame, the pans being adapted to contain a 
poisonous solution, and wherein a particular 
form of dislodging means is provided for dis­
lodging the weevil from the plants and knock­
ing them into the solution in the pans. 

FRUIT BRANDING MACHINE. - E. P. 
PORCHER, Care of North American Fruit Ex­
change, Cocoa, Fla. This improvement relates 
more particularly to machines for stamping 
·citrus fruit, especially grape fruit and 
oranges, the object being to provide a speedy, 
elfechlve arrangement for this purpose, and 
with the attendance of a single operator, to 
stamp fruit of this nature without danger ot 
injury to the fruit itself. 

POTATO CUTTER.-W. S. SMALL, Charles­
ton, Maine. An object of the invention is to 
provide means for holding the cups in position 
as they pass the knife, and for turning the 
cups relatively to the path of their forward 
movement, so that another knife will cut the 
potatoes at an angle to the cut made by the 
first-mentioned knife. 

S'l'UMP EXTRACTOR.-J. L. MORRIS and 
D. E. MORRI S, Gulfport, Miss. In this device 
tluld power is supplied to a stump lifting cylin­
der, the latter being supported in a . portable 
frame so as to permit free movement thereof 
in any direction so as to maintain the same 
in a direct line with the stump being lifted, 
and eliminate all bending strain both upon the 
pressure cylinder and the connection thereof 
with the pump, including the rod of the pis­
ton working within the cylinder. 

HAY LOADING MACHI NE.-C. HILL, Mer-
rillville, Cal. This improvement provides 
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means for propelling the harvest upon a plat­
form having a conveyor associated therewith 
which, when said platform is loaded, is adapt­
ed to be operated to convey the load upon a 
delivery incline whence. it Is deposited into a 
wagon or other vehicle. 

01 General Interest 
GATE.-C. WI NTER, 1113 C Ave., East, Os­

kaloosa, Iowa. The more particular purpose 
here is to provide a device made entirely of 
standard metallic parts and so arranged that 
it may readily be 1' ssembled or taken apart. 
The gate is of a comparatively light weight 
and is  easily operated and any part when 
broken or worn out may be readily replaced by 
a new part. 

IRRIGATING DITCH.-D. H. BURTIS, 15 
E. Washington St., Phoenix, Ariz. This in­
vention provides a sectional ditch lining hav­
ing the sections tbereof formed so that the 
structure may be readily and quickly assem­
bled and rendered watertight. It provides a 
check gate adapted to be placed in any de­
sired position whereby the 1I0w of water 
through the ditch may be checked and diverted 
through a suitable outlet pipe. 

GATE CLOSE R.-A. A. STILL, Annette, Cal. 
Mr. Still's invention is an improvement in 
the class of devices which are adapted to close 
a laterally swinging gate automatically when 
the gate is released by the person operating it. 

', I 
GATE CLOSER 

As shown -in the accompanying engraving, the 
gate is hinged to a vertical post and is adapted 
to swing horizontally in either direction. The 
gate is provided with a spring catch which 
engages a catch on the opposite post. 

METAL FENCE POST.-J. 1\1. FELLOW S , 
care of P. S. Shayer, Agent, W. F. Express 
Co., Kokomo, Ind. Among the objects of 
this invention is the provision of a novel 
means for constructing a fence post of sheet 
metal or the ' like, and so bent or formed as to 
possess a maximum degree of strength and 
stiffness and with sufHcient breadtb to coun­
teract the tendency of the fence to tilt later­
ally. 

SHOPPER'S CATALOGUE. - H. B. ABEL, 
care of Hotel St. Louis, 34 E. 32nd St., New 
York, N. Y. This invention produces and sup­
plies to the trade a catalogue having all the 
adTantages of catalogues heretofore known 
with respect to detail of illustration, descrip­
tiYe matter and price quotations, but in ad­
dition to have miniature designs of the main 
Illustrations arranged at any convenient place 
preferably as a part of the same leaf as car­
ries the main illustrations, such miniatures 
being adapted to be removed from the leaf 
and carried by · the shopper. 

REINFORCED CONCRETE TOMB AND 
MEMORIAL. - I. S. DAULEY, 61 Dietz St., 
Oneonta N .  Y. The purpose h ere is to pro­
vide a �ombined burial and memorial means 
which will be enduring, sanitary and give ab­
solute protection to the human dead, which 
may be provided before death and which will 
be within the means of people who are tlnan­
clally unable to build a durable mausoleum 
and memorial above ground. 

. 

SAFETY ENVELOP.-J. BORRO. 60 Water 
St., New York, N. Y. This invention relates 
to stationery and has particular reference to 
envelops or other analogous wrappers for let­
ters or the like. It provides an envelop of 
such a nature that it is practically impossible 
for it to be surreptitiously opened without de-

SAFETY ENVELOP 

tectlon. It provides an envelop which will 
automatically hold the contents of the letter 
spaced from the line along which an ordinary 
letter-operating machine operates, whereby It 
is practically Impossible for said contents to 
be damaged while the envelop is being opened. 

FENCE POST. - W. BRYSON, Fifield·, Wis. 
This improvement has for its object to pro­
vide a fence post with recesses at its sides 

in which wires may be disposed, clamps being 
pivoted to the post for embracing the wires 
at the recesses, the clamps being normally 
held in position by pins which engage tlJe 
clamps and which are disposed In orifices in 
the posts. 

SURGICAL APPLIANCE. - J. L. SOWELL, 
Ja,per, Ala. This invention has for its ob­
ject the provision of an appliance for use dur­
ing accouch ement. The metal parts will be 
preferably of aluminum and the entire device 
is so arranged and constructed that it may be 
packed into a very small compass. The de­
vice is of metal with the exception of the 
pads, and hence is easily sterilized and the 
curved crossbar or yoke prevents Infection dur­
ing examination. 

Hardware _d Tools 
OIL-CAN VALYE.-W. A. SCH M IDT, 903 

Watson St., Lewistown, Mont. This can is 
adapted to carry kerosene, gasoline or some 
analogous oil, and from which the oil is to be 
dispensed Into lamp bowls or other devices, 
an air vent being provided in the top of the 
can to facilitate the outtlow of oil and the 
outlet being guarded nominally by an auto­
matically closing valve having direct link con­
nection with a closure for said vent. 

PE Rl\IUT.\TION PA DLOCK.-B. SNYDER, 
326 E. 69th St., N ew York, N. Y. The pur­
pose of the improvement in this invention is 
to provide a permutation padlock which is 
very simple and durable in construction, cheap 
to manufacture and arranged to provide a 
double safeguard against opening the padlock 
by unauth orized per"on •. 

HeaUng and Lighting 
WATER TUBE BOILER-C. McADlE, care 

of Mrs. Ida McAdie, 158 Mountain Way, Ruth­
erford, N. J. The object of this invention is 
the provision of a new and improved water 
tube boiler arranged to utilize the heat arising 
from the burning fuel in the tire box to the 
fullest adva ntage, and to insure rapid circu­
lation of the water and quick generation of 
steam. 

SEl\II-INDIUECT LIGHT ATTACHMENT. 
-Po S I MPSO:s', 138 W 116th St., New York, 
N. Y. This invention refers more particularly 
to an attachment whereby an ordinary light 
fixture can be easily and quickly transformed 
into a semi-indirect light fixture. It provides 
an attachment which is inexpensive and which 
will utilize a shade of the present ordinary 
fixture for obtaining the semi-indirect. light 
elfect. 

GAS HEA'l'ER.-G. },'. REZXOR, Mercer, Pa. 
This invention provides in a gas heater a fen­
der and correlated body elements, whereby the 
fender will be firmly sustained, when adjusted 
In the normal pOSition, at the front of the 
heater, the construction permitting the fender 
to be swung upwardly and alford convenient 
access to the retlector for cleaning, without 
wholly removing the fender, the fender, how­
ever, being readily removable when required 
for repair or otherwise. 

Household Utilities 
BE DSTEAD JACK.-O. D. FOSBURGH, 923 

Pendleton St. , St. Joseph, Mo. This inven­
tion has reference to beds for hospitals and 
sick rooms, in which provision is made for 
lifting the bed at the head to raise the patient 
from a horizontal to an inclined position. It 
more particularly relates to a bedstead the 
head of which Is provided with extension legs. 

EGG BEATER.-A. l\IOSES, 31 Jay St., New 
York, N. Y. This invention' permits the oper­
ator to at will remove for repair or replace­
ment any or all of the w hip-loops of the beat­
er ; to roll the whipping structure i n .  the hand 
during the employment of the beater in serv­
ice ; and provides a construction, the parts 
whereof may be separated in their structural 
elements. 

EXTENSION TABLE.--C. P. CUNNI NGHAM, 
care of Voss 'l'able Co., Louisville, Ky. This 
inventor provides an extension device designed 
to facilitate the adjustment of the table to 
different sizes and prevent warping of the 
parts, which sometimes occurs in ordinary con-
8tructions. He also provides a device of this 
character comprising a bridge pIece and slides 
movable relative thereto and so constructed as 
to be readily detached therefrom. 

Maehlnes _d Mee!lanleal Devlee. 
J<'IRING A PPARATUS FOR SUBMARINE 

MINES. - GIOVANNI E .  ELlA, Rome. Italy. 
This invention relates to a. firing gear for 
submarine mines and relies for its operation 
upon the fact that a spherical or circular 
mine rotates by contact with the hull of a 
vessel. It provides an apparatus which Is 
thoroughly reIiab:e and efficient in use, com­
posed of comparatively few parts, which are 
easily constructed and assembled, and so de­
signed that a high degree of safety is main­
tained in the launching or placing of the 
mine. 

BLINDSTITCH TAPI NG ATTACHMENT 
FOR SEWING MACHINES.-J. F. H I GG I N �, 
226 Utica Aye., Brooklyn, N. Y. This inven­
tion provides an attachment whereby taping 
with invisible stitch es can be easily, quickly 
and effectively accomplished, the feed of the 
tape being entirely automatic, so that the 
application of the tape to a fabric is as sin.ple 
as making an ordinary seam or hem with a 
sewing ma chine. 

CHANGE-MAKING l\L\CHINE. - C. Mc­
DERMOTT, Ma nalanan Ave., Freehold, N. J. 
This invention has reference more particular­
ly to an electrically operated machine where­
by the delivery mechanism. and the controlling 
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mechanism can be located at any different 
suitable places. Any change within one dol­
lar can be easily and quickly dellve,ed by the 
displacement of a proper button associated 
with a selector. 

THREAD-CUT'l'ING BLADE FOR SEWING 
MACHINES.-C. D. MATTHEWS, 3923 Palmyra 
St., New Orleans, La. The device is adapted 

I 
I 

THREAD-CUTTING BLADE FOR SEWING MACH I N E S .  

to be applied to the foot or cloth plate of a 
sewing machine so as to enable the operator 
to quickly and conveniently cut the tl:1read 
and to avoid undue waste of the latter, the 
cutting device being in the form of a blade 
which is set

' 
into and extends longitudinally 

of a slot in tbe plate and Is secured to the 
under side of the latter in any desired man­
ner, with the free end of the cutter disposed 
above the plate and shaped so that the 
threads can be engaged under the cutter, 
which has its lower edge sharpened and in­
clined, so that by drawing the thread longi­
tudinally of the cutter the thread w1ll be ef­
fectively cut. 

Prime Movers and Their Aeees.orles 
FEEDING APPARATUS FOR INTERNAL 

COMBUSTION MOTORS.-E. H. ARQUEM­

BOCRG, 71 Rue du Moulin Vert, Paris, France. 
This invention has for its object a feeding 
device for internal combustion motors, consti­
tuted in such a way as to furnish to the 
motor a quanflty of liquid fuel always strictly 
In proportion to the quantity of air sucked by 
the motor, whatever may be the speed and 
power of this motor, and thus remedy a num­
ber of inconveniences. 

NUT LOCK AND SWAB.-J. D. VIRUETTE, 
care of A. L. Kellogg, Oneonta, N. Y. This 
invention relates to the piston rods of air 

NUT LOCK AND S WAB. 

compressors, and the main object thereof i s  
to provide a lock f o r  t h e  nuts on such rods 
whereby the packings of tbe said air compres­
sors are held against leakage. The invention 
also contemplates the provision of a swab on 
the piston rod and means on the nut for main­
taining said swab in position. 

EXPLOSIVE GAS ENGINE.-O. DERR, 83 
North River St., WilkeS-Barre, Pa. The main 
object here is to provide an engine which will 
develop relatively greater power than engines 
now known to this inventor because of the 
possibility of higher degrees of compreSSion 
in his engine at all times during the operation 
thereof, of the maintenance of such high pres­
sures and the sizes and arrangement of the 
val ve� to insure great freedom of gas tlow , 
comparative freedom from noise, and less lia­
bility for breakage of the valves by being 
hammered on their seats. 

PACKING BOX.-W. T. S N ELL, care of Snell 
Machine Works, El Paso, Texas. Mr. Snell's 
invention relates to packing boxes fo r  outside 
packed plunger pumps, piston rods and valve 
"tems, of the class shown and described in his 
Letters Patent of th e  United States, Nos. 
1,018,938 and 1,057,363, and the main object 
of his invention is to provide an Improved and 
simplified form of such devices. 

NOTE.-Coples of any of these patents wlll 
be furnished by tbe SCIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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BUND MILTON DICTATING TO HIS DAUGHTER From the orlglna/611 Mu�a"'lI. in N�IJ) Yor.\: Public Libro'll 

The Vision of the Blind 
--Thousands at his bidding 

speed. 
And post o'er land and ocean 

without Test; 
They also serve who only stand 

and wait. " 

Was the spirit of prophecy 
upon John Milton when. more 
than two hundred and fifty 
years ago, he dictated those 
words to his daughter ? 

Did the "blind poet" have a 
vision of the millions of tel& 
phone messages speeding 
instantly over hundreds and 
thousands o f  m i les of wire 
spanning the continent ? 

"They also serve who only 
stan d and wait."  The Bell 

Telephone is your servant even 
while it "only stands and 
waits:' The whole system is 
always prepared and ready for 
your instant command. 

Every wire and switchboard 
aDd telephone instrument is 
kept aliv� and responsive by an 

army of telephone workers. 

Each one has his special part 
to do and. because he does it 
faithfully. · countless messages 
speed throughout the length 
and breadth of the land. at every 
minute of the day and night. 

A M E R I C A N  TE L E P H O N E  A N D  T E L E G R A PH C O M PANY 
AN D ASSOC IATED COM PA N I ES 

One Policy Univeraal Service 

Patents 
WE take this opportunity to call a ttention to 

the fact  tha t our comprehensive practice in­
cludes not only the securing of the registration of 
trade marks, but embraces as well the obtaining of 
Letters Pa tent in the United S ta tes, and all countries 
foreign there to. 

Numbered among our clients a re some of the 
most successful inventors in the United S ta tes. Our 
endeavors are always directed t:o . the securing of 
Letters Patent which will protect the inventions of 
our clients as broadly and adeq ua tely as possible. 
A copy of our Hand Book on Pa ten ts, in which this 
phase of our practice is fully discussed, will be 
mailed to any address, on applica tion. 

We shall be pleased to give our unbiased, free 
opinion as to the probable pa tentability of any in­
vention, provided a sketch and a description disclos­
ing the same are sent to us .  A distinct advantage 
possessed by our clients is found in the notice which 
each patent taken ou t through our office receives in 
the Scientific American. 

M U N N  & CO. 
Solicitors 01 Patents and Trade Marks 

WOOLWORTH BUILDING, 233 BROADWAY, NEW YORK 

625 F ST. ,  WASHINGTON, D. C. 

The Life of a Naval Volunteer 
( Concluded from page 279) 

hammock of another messmate who had 
cautiously swung his hammock lower 
down. 

The first day was spent in learning 
where and how to eat and sleep, the loca­
tion of the " scuttle butt," which in our 
navy is a modern drinking fountain, and 
the quarters of " Turps," the painter, 
" Chips," the carpenter, " Sparks," the 
radio man, and also in learning the gear 
about the ship. 

The drills and lectures commenced the 
second day, and covered every depart­
ment, each volunteer during his week in 
the engineering department being assigned 
to the ice machine, the evaporator, or 
some other piece of machinery, where he 
worked under the gnidance of trained 
men. But, in addition to the work in the 
engineering department, the volunteer, 
when his division was assigned to deck 
duty, was detailed to serve in some par­
ticular capacity, the volunteer being per­
mitted to perform the work alone when 
possible, and in other cases working under 
the supervision of a man from the ship's 
company who accompanied the VOlunteer, 
so that the volunteer might be instructed. 
In this way every volunteer obtained a 
general knowledge of the machinery of 
the ship and of the duties of the quarter­
master, the steersman, and the other men 
on the bridge. Every volunteer also 
served at some period as a guard, a side 
boy who decorates the quarterdeck and 
stands at attention at the sides of the 
gangway When officers of rank come 
aboard ; a time orderly, who strikes the 
ship's bell after first obtaining permis­
sion from the officer of the deck ; the 
captain's orderly, who follows the captain 
about, ready to run errands,-the cap­
tain's orderly standing at the door when 
the captain goes into his cabin, to stop 
everybody and to carry to the captain 
any message which may be sent to him. 

Every volunteer also had ·to practice 
at some gun, and all had practice as 
pointers and trainers during the sub­
caliber practice with the three-inch guns. 
In pointing a gun, the pointer looks 
through the telescope at the left of the 
gun, and elevates or depresses the gun 
to keep the wires where they are crossed 
in the telescope on the target ; the trainer 
looking through the telescope at the right 
of the gun, and moves the gun horizon­
tally until the wires in. his telescope are 
crossed on the target. The captain of the 
gun handles the breech plug, and the 
sight setter stands with telephones at his 
ears ready · to adjust the sight dials at 
the word of command from the plotting 
room ; and in addition there are shell men 
and powder men, their number depending 
on the caliber of the gun and its location. 
Almost every volunteer had an opportu­
nity to practice not only as a pointer and 
a liner, but in, almost every other capacity. 

The language of the ship cannot be 
learned in a moment, for while a good 
guesser will draw the inference that when 
he is pulling on a rope and the otticer 
orders him to " avast," he should stop 
pulling, and when another officer tells 
him to " belay " something which he has 
previously told him, he should neglect 
the previous statement, it is much more 
difficult to interpret other orders. For 
many days the volunteers were running 
all over the ship every time the bugler or 
bos'n would sound a call, trying to find 
the right thing to do. 

If one wants to purchase good stuff at 
low prices he should join the Navy, for 
at the ship's canteen you can purchase 
for six cents a cigar which on shore would 
cost fifteen cents, and everything else is 
sold at the same low rate, including 
grape juice. They also sell at low prices 
" tailor-made " cigarettes, but on the 
cruise these were sold out very shortly, 
which made it necessary for the volun­
teers to roll their own cigarettes for a 
considerable period. 

While it would be foolish to say that 
in a month's experimental cruise a lands­
man could be transformed into a sailor, 
nevertheless the volunteers obtained a 
very good perspective of life in the Navy, 
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INVENTORS are Invited to communicate 
with MUDD &: Co • •  233 Broadway. New York. 
or 625 F Street. Waahineton. D.C.. in regard 
to securing valid patent protection for their 
In .. entio .... Trade - Marit. lind Copyri .. hta 
registered. D .. illD Patents and ForeillD Pat­
ents secured. 

A Free Opiuion as to the probable patent­
ability of an invention will be readily gi .. en 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 st agency for securing 
patents ; It was established over seventy 
years ago. 

A II patents secured through us are de­
scribed without cost to p a t e n tee In the 
Scientific Americ .... 

MUNN &: CO. 
233 Broadw� Woohnot. BoiIoIiq New York 
Brud Office: 625 F Strut, W...tu..,Io ... D. C. 

Annual Subscription Rates for the 

Scientific American Publications 
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Clark Street, Chicago, U. S. A. 

FOR SALE 
NEW AND IMPROVED Refrigerator Drain. Simple 

In constructfoD. Can be easily app!led to refrigerator 
WlI8te pipe. Highly commercial patented device. For 
particulars. addre .. Refrigeration, Box 773, New York City. 

SITUATIONS WANTED 
CHIEF CHEMIST�EXPERIENCED In chemical re­

seareh, mechanical design and scientifiC management, is 
c;lpen for engagement as chief chemist. superintendent. or 
in sales department. E. J. B., P. O. Box 2, Grand Central 
Station, New York City. 

You can learn all about 
Aeroplanes for One Dollar 
Take a year". Couree in Aerodynamics and Aero. 
plane Dea!gn. It comes to y�u eemi�month1y 
in AVIATION and AERONAUTICAL EN­GINEERING. a technical paper for all those 
interested in aviation. Complete Record. of 
AviatioD Progress. Reviews of American and 
ForeillD Technical P ....... and Books on aero­
nautica. New. of the Aero Clubs, Naval and 
Military Aeronautical Services. Aelo Patents, 
Trade Happenings and New. Not"" of Aviators. 
ene Dollar a year. 24 ioou .... bring. you the 
m .... azine including the Course. 
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MONOPLANES AND BIPLANES 
Their Design, Construction and Operation. The 

application of aerodynamlo theory, with a complete 
description and comparison ot the notable types. J;ly 
Grover CIeveland Loenlng, B. Sc., A. M . •  C. E. 6liox 
Slh, lncheo. Cloth. 331 pageo. 278 l1lustrations, 52.50. 

This work covers the entire 8ubJeet of the aeropla.ne, 
Its design and the theory on which Its deoign Is bll8ed, 
and contains a detailed description and discussion ot 
thirty-eight of the more highly successrul types. 
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"Horwood" Screw Drivers 
Unsurpassed for Strength and Durability 

Blade. Shank &Del Head-one piece of .pedal .ted. 
finely tempered. Tbe Blade cannot tum in the 
Handle. 

Tbe - Aooortment illUOlrated above i. well wortb 
your .attention. 

For inotance-No. 2 1  .hoWD at the extreme rigbt of 
tbe picture-blade only 1 3-)  incbeo 10",. ju.t fito the 
veat pocket . ..  etrOD" little Driver and very bandy. 

Aloo No. 6O--.boWD at the left-only 1 � inch 
blade but _ witb a big • •  ure IIrip handle: For l.eavy 
work. into cloee corners it cannot be beaten. Ueed 
by P1umhen. 'Macbiniato. MiUwrigbto. elc. 
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No. 54-Note the DOUBLE--CRIP. a100 the bex­

agon feature - for wrench. Witb tbio latter Driver 
one can turn anything. 

We make many other drive .... See CatalOll No. 34. 
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Standard in Construction. Service and Safety. Steel Chain. Steel Parts and Steel Load line 
give safety and reserve capacity. 
The Yale holllt boo" will help 80lue your problems 

THE YALE '" TOWNE MFU. CO. 
D E. ;lOth Street New York 

DO YOU KNOW 
the meaning of trajectory arid- i ta  effect 
upon your shooting ? 

- Do 1'Oll know the proper rifle and cart­
ridge to use for that "trophy" you expect 
to bring home ? 

Do 1'ou know the advantages of the 20 
gauge over the 12 gauge and vice versa ? 

All the hundred and one thing; that- you want to 
know and ought to know about your shotgun. your 
riRe or your revolver are given in the SPORTSMEN'S 
LIBRARY which has been carefully selected from a 
list of several hundred titles. 

Each book is complete. Each is written by an ex­
pert. Each is authoritative. Each fits the pocket 
for ready reference or the bookshelf for future con-
sultation. The titles are: 

Sporting Firearms, by Horace Kephart 
RiAes and RiRe Shooting. by Charles A3�ins 
Wing and Trap Shooting. by Charles Askins 
Pistol and Revolver Shooting. by A. L. A. Himmel­wright. 
There is a wonderful fund of infonnation in these 

books for every man who owm a firearm of any sort 
or expects to own one. 

SEND NO MONEY 
This offer. which also incIudel a year's subscription to 
OlJfING. is subject to your approval. If you are 
-not satisfied return the books at our expense. 
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and much information which if added to 
by winter drills and lectures shouhl make 
it possible for the volunteer to specializE> 
in the cruise next year. Everything in 
the Navy is highly specialized, and if a 
man is an expert as a signal man, a gun 
pointer, or in some other capacity, and 
has a good general knowledge of the ship, 
he comes up to specifications. A yearly 
cruise should supply the volunteers with 
a good knowledge of life aboard a ship, 
but in order that good and substantial 
results may be obtained, the yearly cruise 
must be supplemented by considerable 
study and drill to train each volunteer for 
work in some special line. 

It is to be hoped that the cruise this 
year will be repeated many times, and 
that, in addition, the Navy Department 
will find some means to give the volun· 
teers special training during each winter. 

[ Next week's issue of the SCIENTIFIC 

AMERICAN will contain a description of 
the work of the motor boat squadron 
which cooperated with the ships -of the 
naval training cruise.-ED. ] 

NEW BOOKS, ETC. 

A TEXT-BoOK OF PHYSICS. Edited by A. 
Wilmer Duft'._ Philadelphia : Blakiston's 
Son & Co;, - 1916;' - 8vo. ; 692 pp. ; 609 
illustrations. Price, $2.75 net. 
T-hl'! f.ourth edttlon _ .of- this standard work 

embodies many changes and additions. sim­
plifying and bringing up to date such subjects 
as - tbe dynamics of : ro_tation, and -Introducing 
new material as In t)le case of the subject of 
Bound. A somewhat novel feature of the work, 
It may be said for the benefit .of those who are 
not familiar with It, lies in the fact that vari­
ous experienced teachers are responsible for 
various sections, and the w.ork as a whole bad 
t.o satisfy all these contributors before being 
submitted to the publisher. Each writer has 
conscientiously endeav.ored to express himself 
tersely and clearly, and generally with an en­
viable measure .of success. Tbe text represents 
a rather long single course, but may readily be 
used for briefer courses by making certain 
omissions whlcb the arrangement of the work, 
and tbe use .of tw.o sizes of type, greatly facili­
tates. 

How TO BUILD UP FURNACE EFFICIENCY. 

By Jos. W. Hays, Combustion Engineer. 
Published by the Author, Rogers Park, 
Chicago, 1916. 12mo. ; 158 pp. ; illus­
trated. Price, $1 . 
..  Your paper Is too technical. Let us have 

something that the great mass of .our readers 
can peruse with Interest and profit." Tbls was 
the editorial criticism on a manuscript of Mr. 
Hays, and In consequence bis rather numerous 
hook lets have a slangy cbeerfulness tbat seems 
to have achieved Its object. for the little work 
In band is in Its tenth edition. To do the 
autbor justice, bls method would not have 
taken bim far bad it not been combined wltb 
solid good sense, exact knowledge, and sensible 
remedies. He urgently directs attention to the 
boiler room, tells you exactly how the fuel Is 
wasted, and explains metbods of finding and 
stopping- these wastes. and of keeping tbem 
stopped. An - a ppendix deals with oils, gas, 
wood refuse, and otber fuels. 

THE FARM MORTGAGE HANDBOOK. By 
Kingman Nott Robins. Garden City, 
New York : Doubleday, Page & Com­
pany, 1916. 12mo. ;  241 pp. Price, $1.25 
net. 
There Is a wide and increasing interest In 

the subject .of rural credit, altbougb compara· 
tlvely few realize tbe essential dlll'erences be­
tween mortgages on farms and mortgages on 
urban real estate. The auth.or, an expert In 
the subject, sets forth every pbase of the ques­
tion, imparting a tborough knowledge .of facili­
ties, needed legislation, tbe negotiation and 
marketing of tbe m.ortgages, and tbelr quality 
as an Investment. Investors who would fa· 
m11!arlze themselves with tbls form .of Invest­
ment cannot do better than study this exceed. 
Ingly well-written treatise. Forms for loan ap­
plications, m.ortgage deeds and assignments, 
and m.ortgage notes are given in the sbape of 
Inserts to the volume. 

Freezing as an Aid in Poison 
Analysis 

T HE expert chemist is increasingly 
called upon in these days to assist tbe 

law in the determination of guilt in mur· 
der cases due to poison. Sometimes it is 
several weeks after a seemingly natural 
death before the finger of suspicion points 
to the possibility of murder by poison, 
with the result that the body of the sup­
posed victim is ordered to be exhumed, so 
that its viscera may be subjected to quali­
tative and quantitative analysis. 

Obviously the task of the analytical ex­
pert is not only gruesome, but highly un­
pleasant physically, because of the nau-

An Advertisement by 
THE PULLMAN C O M PANY 

Safety is an important ele-
ment in the service 

afforded by the Pullman Company, and includes 
not only the safeguarding against loss of life. 
or injury through railway disaster, but the pro­
tection of health against contagious diseases. 

All cars used by the Pullman Company are 
built in its own shops and represent the experi­
ence of fifty consecutive years of car construction. 

Built of the most enduring materials, designed 
to resist the most violent shocks and to with­
stand every conceivable strain, the Pullman car 
affords the traveling public the greatest assur­
ance of �fety .. 

Not only is the Pullman car designed for strength, 
but no effort or expense is spared to make each car 
as completely sanitary as possible. 

Smooth painted surfaces, sanitary floors, the avoid­
ance of heavy hangings and superfluous upholstery. 
scientific ventilation and adequate screening eliminate 
as far as possible the dust and dirt of railway travel. 

Systematic mechanical cleaning combined with fre­
quent thorough chemical fumigation, maintain each 
car in a constant state of cleanliness and sanitation. 
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One big c o n c e r n  i s  savin g $26,000 per 
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And with the saving  in expense comeS tim e 
saving that means q u icker act ion i :l all de .. 
partments, better service to custOnlers. 
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A co\1ection of essays selected from tbose submitted .n tbe Scientific American's Prize 
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t:rritory closely. 

Reach over there-say twenty-five miles 
away-to the man who would buy your goods 
if you could deliver frequently and in any 
quantity. 

Utilize Motor Trucks as a dependable means 
of building up new business, for adding to your 

active area of operations. 

Federals give you rapid , economical haulage 
at any distance-with Federals you can add 
personal transportation to your measure of 
serVIce. 

Let us send you records of what others in 
your business are saving with Federals. 
Write for the New " Blue Book of Traffic." 

'-- Federal Motor Truck Co. ----' 
Detroit, Michigan, U. S. A. 
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NEW Y O RK 

" Help Wanted " 
Is the title of a new 
serial by Holworthy 
Hall, one of the bright­
est and most vivacious 

. of the younger American 
writers . There is mys­
tery in this s tory and 
roma n c e ,  fa s c i n a t i.ng 
c h a r a c t e r s  and you th 
and humor-all the delight­
ful things one wants to find 
-in Mr. Hall's sprightly, 
attractive, readable serial .  

It will begin in the September 30th 
issue of 
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:<eating odors from the putrefying mortal 
remains which he must work with, and 
which often need a good deal of manipu­
lation in the difficult and disagreeable 
process of reducing them to a state of 
sufficiently fine division. This process of 
homogenization, as it is called, can be 
greatly facilitated and also robbed of its 
offensiveness, according to a French scien­
tist, Mr. G. A. Le Roy, by the simple de­
yice of previous congelation. As reported 
in the Annales des falsifications Mr. Le 
Roy states that after a sojourn of a few 
hours at a few degrees below the freezing 
point, such putrid animal matter can be 
cut, sawed, pounded, or ground up without 
tliscommoding the operator by nauseous 
otlors. Thanks to this methotl the matter 
to be analyzetl can be easily retluced to 
a snow-like pulp or a dry powder, having 
scarcely any odor, perfectly homogeneous, 
and readily acted upon by the usual sol­
vents. He also recommends such congela­
tion in laboratories and food experiment 
stations charged with analyzing alimen­
tary, agricultural, or pharmaceutical 
products. It facilitates the mechanical 
division and homogenization ·of substances 
which are neither soluble nor liquefiable, 
but have a pasty, fibrous, or elastic con­
sistency, such as meats, conserves, sau­
sage, soft cheese, fruits, vegetables, etc. 

Laurel Root as a Substitute for 
French Briar 

O UR Government has consummated 
the sale of a large quantity of moun­

tain laurel roots from one of the National 
Forests in the Southern Appalachians 
which are to be manl\factured into pipes. 

The mountain laurel root is similar in 
appearance to the French briar, which the 
majority of pipe smokers are said to pre­
fer. The French briar is the root of the 
white heath or " bruyers." These roots 
are gathered in large quantities, and after 
being cleaned and sawed into blanks they 
are placed in hot water and simmered for 
12 hours or more. This process gives 
them the rich hue for which the best pipes 
are notetl. It is said that in 1915 the 
value of the blanks shipped to this coun­
try was almost $500,000, and in addition 
a large number of · finished pipes were 
imported. 

On account of the present scarcity and 
high price of French briar, a number of 
pipe manufacturers in this country have 
been on the lookout for substitutes, and 
the Forest Products Laboratory has con­
tlucted experiments to determine the 
availability of other woods. It is stated 
that the mountain laurel root burns out 
more readily than briar, but Forest Serv­
ice experts are trying to find a methotl of 
hardening the wood, and have succeeded 
to an appreciable extent. They have also 
found that a number of the various kinds 
of chapparal which are abundant in the 
West give promise of yielding material 
which will be the equal of French briar in 
every way. Other woods now widely used 
for pipe making are apple wood, retl gum, 
ebony, and birch, together with smaller 
amounts of olive wood, rosewood, and 
osage orange. 

Considerable amounts of the laurel 
roots are being used, and officials expect 
to make further sales. 

The First Dutch Annual World Fair 

THE Utrecht fair-the first Dutch an­
nual world fair- ( after the motlel of 

that of Leipzig ) ,  is being postponed until 
next spring at the instance of the many 
intending exhibitors who consider · the 
time for preparation too short if it were 
to be held this autumn. 
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SENECA FALLS MFG. CO .• 
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The " BARNES " Positive Feed 
Upright Drills 
10 to 50-inch Swing 
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Rockford, lllinoia 

Strong Patent 
Diamond Holder 

The up-to-the-minute Holder-With six 
points and a " shock absorber. ' , Worth 
know i n g  about. Send for circular. 

MONTGOMERY & CO • •  Tool Mongen 
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It is, therefore, postponeq trom. Septem _ 899 Clinton Street Mil_ukee. Wi •• 

ber-October until February 26th-March ----------------­

· 10th, next spring. It promises to be a 
great success_ 

New Fly in Europe 

T· HE red fiy of Greenland has made its 
appearance in N. France. It has been 

seen in Holland. It is supposed it was 
brought over to Europe by the horses of 
the Canadian troops. Already it is caus­
ing quite as much inconvenience as its 
European cousin, the house fiy. 

EXI.!!����!�!L�t�!!}!!�!hl,!!�k 
Inventions Developed. 

Special Tool .. Die .. Gear Cutting, Etc. 
HENRY ZUHR, 200 to 204 William St., New York City 

FREE Trial 
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JUST PUBLISHED ! 
The Most Needed and Useful Book on Automobiles Ever Written 

Accurate ! Authoritative ! Distinctive ! 

AUTOMOBILE 
REPAIRING 

MADE EASY 
B y  VICTOR W. PAGE, M .  E. 

1000 Specially Made Engravings on 500 Plates 
1056 Pages (5Y2x8) . 10 Folding Plates 

PRI C E  $3. 00 P O S T PAID 
A COMPREHENSIVE, PRACTICAL EXPOSITION OF EVERY PHASE OF MODERN 

AUTOMOBILE REPAIRING PRACTICE 
THE ONLY BOOK OF ITS KIND-IT FILLS A REAL DEMAND 

O UTLI NES every process incidental to motor car restoration. Gives plans for 
workshop construction, suggestions for equipment, power needed, machinery 
and tools necessary to carry on business successfully. Tells how to overhaul 

and repair all parts of all automobiles. The information given is founded on prac­
tical experience, everything is explained so simply that motorists and students can 
acquire a full working knowledge of automobile repairing. Other works dealing with 
repairing cover only certain parts of the car-this work starts with the engine, then 
considers carburetion, ignition, cooling and lubrication systems. The clutch, change 
speed gearing and transmission system are considered in detail.  Contains instruc­
tions for repairing all types of axles, steering gears and other chassis parts. Many 
tables, short cuts in figuring and rules of practice are given for the mechanic. Ex­
plains fully valve and magneto timing, "tuning" engines, systematic location of 
trouble, repair of ball and roller bearing, shop kinks, first aid to inj ured and a multi­
tude of subjects of interest to all in the garage and repair business. All illustra­
tions are especially made for this book, and are actual photographs or reproductions 
of engineering drawings. 

THIS BOOK ALSO CONTAINS SPECIAL INSTRUCTIONS ON ELECTRIC 
STARTING, LIGHTING AND IGNITION SYSTEMS. THEIR REPAIRING 
AND REBUILDING� AUTOGENOUS WELDING. BRAZING AND SOLDER­
ING. HEAT TREATMENT OF STEEL. LATEST TIMING PRACTICE. 
EIGHT AND TWELVE CYLINDER M OTORS, ETC. ,  ETC. A GUIDE TO 
GREATER MECHANICAL EFFICIENCY FOR ALL REPAIRMEN. YOU 
WILL NEVER . .  GET STUCK " ON A JOB IF YOU OWN THIS BOOK. 
COMPLETE INDEX MAKES FOR EASY REFERENCE. 

EVERY MOTORIST, DEALER, STUDENT, BLACKSMITH AND WHEEL­
WRIGHT, DEMONSTRATOR, REPAIRMAN, CHAUFFEUR AND GARAGE 
OWNER WILL FIND THIS WORK OF REFERENCE INVALUABLE. MORE 
USEFUL THAN ANY OTHER TOOL IN THE M OTORIST'S KIT. 

MUNN & COMPANY, Inc. 
Woolworth Bldg • •  2 3 3  Broadway. New York. N. Y. 

Any 
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� Ow"er of 
a DELCO Equ ipped Car. 
is" a l wayS" 

a. DELCO 
Ent hus i ast 

ElECTRIC CRANKING LIGHTING IGNITION 

THE enthu siasm of the Owners of Delco-equipped 
cars comes from the ease of operation and the 
complete dependabil ity of D e l  c 0 E I e c t r i c  

Cranking, Lighting and Ignit ion. These owners have 
learned through p ractical service that Delco equip­
ment inspires absolu te confidence-that every func­
tion wil l  be performed when des ired and with the 
full measure of efficiency. They are always eager 
to testify to that fact. 

These owners also know that Delco equipment means 
the �axi mu m  of c�mf�:>rt and security in drivi ng.  
Service such as thiS  1l1creases the owner's pride 
i n  his car and adds to that car's prestige in the 
eyes of the public. 

More than half a mill ion cars equi pped 
w}t.h Delco Cra�king, Lig�t ing and Ig­
nItIOn are now III operatIOn-and the 
number is bei ng added to at the rate 
of 1 200 a day. 

The Dayton Engineering Laboratories Co. 
Dayton, Ohio 

A N  E A S Y  WAY T O  
PICK UP KNOWI.EDGE 

A little over two years ago several well-to-do business men met around a hotel table. 
The conversation eventually turned to culture--the difficulty which the busy Amer­
ican men and women experience in finding an opportunity of keeping their knowledge 
fresh and growing. How often they agreed one is embarrassed through lack of 
knowledge-even of such topics as were once on the finger tips. 

"I have often ,wished," one said, "that some one would tell me each dar just one 
thing 1 really ought to know-would tell me about one famous person, an mteresting 
'book, a well-known picture-or take me on a ten minutes' journey through some for­
eign land. If some one would do that for me-teach me one new thing a day-what 
a rich store of knowledge I would have at the end of a year. Surely my friends 
would envY' me." 

In that instant the Association was born. 

WHAT MEMBERSHIP MEANS TO YOU 
Every other week some important subject in the world of art, literature, science and 
travel is brought to you and laid before you in a most fascinating manner-in the 
form of interesting reading and beautiful pictures. Art prints that are the finest 
obtainable bring the whole suoject to you at a grance-just as viVidly as though you had wit­
nessed the scenes or met the famous individuals face to face. You experience all the pleasures 
of mingling with beautiful pictures-all the joys of increasing your store of essential knowledge. 

The
' Directors offer you this Clpportunity to test the Association for yourself by merely 

mailing the attached coupon. The cost of a year's membership is $3.00 payable in monthly 
payments of $1.00. 

HOW YOU MAY ACCEPT THIS OFFER 
All you need do is to send us your name and address on this coupon. You will 
be entitled to full membership for one year. You will receive the next 
twenty-four issues of The Mentor (and 144 beautiful gravure pictures) . 
You will receive more knowledge in one year than you woula in the ordinary 

The Mentor A.aociatioD 
Fourth Ave. at 19th St. course of events pick up in ten years-more pleasure than can be readily 

described. New_York Ciu 

And if at any time you should feel that ihe Association has not in your to �'::! k"::t�·J.,!!\: 
judgment rende�d you -ample return for your .little investment upon Enroll me for one you IUld 

request membership may be discontinued and your money refunded. lu':.\in.�·'::t�rt(i::r�= 
n7 k . k h '  M I I I lh �," I I" ·m •• ...,.ph. and I" Into,U. I'f' e as �O'II 'O 'iS nol .ng. ere :l 0 re urn e c..,�o" IJ once . ArtPrhlte), for wMob I will aond One 

THE MENTOR ASSOCIATION 
52 East 19th St. 

New York 

Dollar OD receipt of ,our memorndum 
aDd One Dollar each for the two foUoll'lna 

QD��ree�I,:!,J.:�=o:! tuoUd ll l .-n  DM ..utz.l1 11&t1dtd. 

L-_________________ , � • . . . • . • • . . . . . . . . . . . . . . . . . . . ' 

S. A. 
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This Bronze Bearins 
Springs without bearing. 
- non-lubricated -lOon 
get rusty, stiff, inactive, 
giving a hard riding car. 

-self-lubricating-between all the leaves of all the springs from tip to tip, gives you the easiest rid­
ing car you ever drove-or we refund every penny of your purchase price. Thirty days to prove 

to yourself that you cannot do without Dann Insert once you have used it. 

As necessary to spring leaves as anti-friction 
bearings to the crankshaft of the engine. 

The only way to secure free sijding motion between 
spring leaves _. the w hole principle of efficient 

spring action. Each spring leaf rests on slippery 

bearing surface-from tip to tip. Instant. respon· 
sive. flexible spring motion. Without Dann Insert. 
springs are never fully efficient-even when new. 

Dann Insert keeps leaves lubricated. automat ically 
and continuously. Every leaf does i ts full amount 

of work. absorbing road shocks. eliminating vibra­
tion. saving you from fatigue. your car from rapid 
depreciation. your tires from unusual wear. 
Eliminates squeaks. saves springs. saves tires. 

"The Lubri�ated S"rinqLQaf BQarinQ" 

Dann Insert is a perfect spring leaf bearing-thin strips of 
anti-friction bronze containing thousands of perforations, 
each filled with a special graphite compound that will not 
flow liquid. It fits between the spring leaves from tip to tip. 
The bronze bearing metal reduces friction between the 
spring leaves to allow easy sliding of one leaf over the 
other. The graphite compound furnishes a lubricating 

surface that protects against rust and grit. 
It is furnished ready packed for all makes and models 

Of cars. Easy to install. 

PU.t Dann Insert, the spring leaf bearing, in the leaves of your 
spri ngs and at the end of ten. fifteen. twenty or fifty thousand miles of service 
you still  have the same easy riding car that you got the day you put Dann 
Insert in. Springs are sti ll in perfect shape. doing the work they are 
built to do. work no spring can do unless equipped with Dann Insert. 

Get Dann Insert for your car now. You need it. You will not en-
joy the comfort of easy riding until you install it. Send for 
prices-give us the name and model of the car you drive-or 
call today at our nearest distributing station. .. 

� 
S. A. 
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. �  � c.:" D ... .. �� Prodactl 
� � CompUIJ � 'U92 I.diua A ... . � Chicaa •• ID. ,...} Send me full in-WANTED t." formation and cost 

Exclalin Dillribalciu ad Dealerl � of Dan� Insert for 
Dann Insert is selling like wildfire to every car owner. Exclu. �t:;s my �ar. wltb tbe under-

sive contracts for distributors and dealers. Everything is ready .. � stan<!mg tb�t you gua!-
for you to go ahead-ready Cor you to start sales. We will back fOU with one � antee It for life and WIll 

. . of the 18rg�t accessory campaigns in the industry. We. will produce big �u8ine88 • � refund every penny of the 
hand'erIf����:s��� 
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2292 Indiana Avenue. Chicago, IUinol. .. ,,"� Makera 01 D ... lalert, lbe IDler-Le.f Shell AblOrber .ad Dallllile, tile Oille .. BeariD, .. .�' Model . . . . . . . . • . . . . .  Year . . . . . . . . .  . 

� .� Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Dgmond Drum Insert in your New Car 
.. 

� 
Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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