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"Unquestionably the Pennsylvania has 

developed to a high degree the science. of 

being a railroad." -New York World. 

Commerce has its masterpieces no less re­

nowned than art. 

Probably the greatest commercial masterpiece 

of the ages is that all-steel modern Pegasus 

of the rails, the 

� � I Broadway limited I 
I The Broadway LimH.ed i, the Penney!v.nia 

I 
Railroad's 20-hour train between New York, 

Philadelphia and Chicago-one of the best 

examples of the high type of modern trans-

� portation. � In addition to its quick schedule it offers 

such special features as barber and valet, 

bath, parlor-smoking room; stenographet'; 

ladies' maid, observation parlor, library, 

current periodicals. and through restaurant 

car serVIce. 

It runs on the strongest steel rails ever made, 
over a smooth, substantial, rock-ballasted 

track that is thoroughly inspected twice 

every day. It is protected by the surest 
safety signals, the most efficient air brakes, 
and is driven by enginemen whose records 
are as nearly perfect as humans ever become. 

� The route is the natural short line between � 
I New York and Chicago, avoiding excessive � I speed and insilling maximum comfo". I 
I We solicit your patronage for the Broadway I � Limited becatlse of its economy of time, � 
I its convenient schedule and its high-grade I I -. I 

LV8. New York - - 2.45 j:lj;[ Lvs. Chicago - - 12.40 F.t 
.. North Philadelphia 4.31 j:lj;[ Ars. North Philadelphia 7.54 � 

Ars. Chicago - - 9.45 %; .. New York - - 9.40 � 

Through Sleeping Cars between Washington, BaltinlOre 

and Chicago are also operated on this train. 

I I • PENNSYLVANIA RAILROAD 
The Slul Ca, Rout. The Standard Railroad of the World 

• 
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BEFORE you realize it, winter will be 
upon us. Then you will need thaI: 
new building you have been planning 

-and need it badly. But a Kahn Steel 
Building can be erected in only three days. 
It is already too late for most other con­
structions. Order your Kahn Steel Build­
ing now and face the winter with a per­
manent, weather-proof all-steel structure. 

� Kah!l Steel 
�&Bullaln8S 

-are used for storehouses. factories. garages. 
offices. schools. hospitals. election booths. time­
keeper's houses. railroad sheds-in fact. for almost 
any purpose. 

Made of interchangeable steel units. assembled by 
means of a simple locking device. The only tool 
required is a hammer. Substantial and permanent. 
yet easily taken down and re-erected in a new 
lccation. Provided with steel sash. steel doors and 
,teel-tile roof. Well lighted and ventilated. Fire­
proof. weather-tight-approved by city building 
dEpartments. Will brave the hardest winters. 

Get free Steel Building book. 
fully explaining th:s splendid 
type of construction. Write 
now. addressing Dept. P-2. 

Trussed 
Concrete Steel Co. 

NOW READY FOR DELIVERY 

A QUARTER OF A CENTURY! 
TWENTY-FIVE YEARSl 

Hendricks' Commercial Register 
For Buyers and Sellers 

In This Issue New Alphabetical List of 
TRADE NAMES, 

Brands, Titles of Identification, etc. 
This List furnishes a ready reference for Purch::tsing Agents and Prospective 
Buyers to distinctive products manufactured by firms listed in this work 

A COMPLETE and Reliable Annu"l 
Register especially devoted to the 
interests of the Architectural, Con­

tracting, El e c t r i c a l ,  Engineering, 

Hardware, Iron,· Mechanical, Mill, 

Mining, Quarrying, Railroad, Steel 
and Kindred Industries. 

Full lists are included of Producers, 
Manufacturers, Dealers and COll­
sumers. listing all Products, from the 
Raw Material to the Finished Article , 

together with the concerns handling 
these Products, from the Producer to 
the Consumer. 

A Directory of a Few Hundred Pages 
in 1891 

An Encyclopaedia in 1916 

Price Ten Dollars, Delivered 
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Displacement, 32,000 tons. Speed, 21 knots. Armor, belt, 14"; turrets, 18". Guns, twelve 14" 50-caliber ; twenty-two 5" . 1'orpedo-tubes, four 21-inch. Oomplement, 1056 officers and men. 

The U. S. dreadnought "New Mexico." Also " Mississippi" and " Idaho." These ships are now under construction 

Our Latest Dreadnought, the "New Mexico" 

L ATE dispatches from the Balkans, in mentioning 
the taking over of the Greek fleet by the Allies, have 

stated that it included two battleships which formerly 
belonged to the United States Navy. When they flew 
our flag, these ships were known as the "Idaho" and 

" Mississippi." Subsequently to their sale to Greece, 
when the question of the new naval program came be­
fore Congress, it was decided to build three new dread­
noughts in place of two, applying the purchase price of 
the "Idaho" and .. Mississippi" toward defraying the 
cost of a third battleship. The three ships thus au­
thorized were laid down in the Fall and Winter of 1914. 
When they are launched they will be known as the 
" New Mexico," the" Idaho" and the" Mississippi." 

The "New Mexico" class will contain some marked 
improvements on the " Pennsylvania "  and " Arizona," 
which precede. them. The " Pennsylvania," built at 
Newport News, was completed during the Spring of this 
year, and recently during the test of her main batteries 
in the Chesapeake, when firing from a fixed position at 
a f!xed target 20,000 yards distant, she made the remark­
able score of eight hits out of 24 rounds with her 14-
inch guns. We present an unusually fine bird'sceye view 
of this ship as she was steaming down the East River 
after undergoing some tuning up at the Brooklyn Navy 
Yard. Her sister, the "Arizona," has recently been 
completed at this same yard, and in these two vessels 
(unless something larger and more powerful has since 
been built by England or Germany) with their 31,400 
tons displacement, and batteries of twelve 45-caliber, 
14-inch guns, the United States possesses the two great­
est warships afloat. 

Of the three new ships, the " New Mexico" is under 
construction at the Brooklyn Navy Yard, the" Idaho" 
at the New York Ship Building Company's yard, and 
the" Mississippi" at Newport News. The most notice­
able difference between the " New Mexico" and the 

"Pennsylvania" is in the form of the bow, the " Penn­
sylvania" having the conventional straight stem, 
whereas the bow of the" New Mexico" is of the clipper 

Battleship .. Pennsylvania" showing forward a-gun turrets 

shape, which was prevalent in the days of the sailing 
ship and in the earlier years of the steamship. 

The great punishing power and extreme penetrating 
range of modern naval ordnance have made it certain 
that one or the other of two contending ships will be 
so severely handled before it can get within ramming 
distance, that ramming, as part of the tactics of a 
modern sea fight, has ceaseJ to be seriously considered. 
Hence the decision of our naval constructors to omit 
the ram altogether, and build our future battleships 
with the outwardly-curving stemhead, and bows widely 
flaring above the waterline which characterize the clip­
per bow. Not only will deadweight be saved by this 
construction, but the turning ability of the ship will 
be somewhat improved, and the fuller lines above the 
waterline will give to the" New Mexico" and her sisters 
superior seagoing qualities when driv.ing hard into a 
head sea. 

The ships of the "New Mexico" class are enlarged 
"Oklahomas," of. 4,500 tons greater displacement and 
mounting two additional 14-inch guns. The armor 
protection is somewhat heavier, and the protection 
against under-water attack has been amplified by the 
further extension of the subdivision and by the provi­
sion of improved anti-torpedo bulkheads, designed to 
localize the effect of the very heavy explosive charges 
carried in the head of the latest torpedoes. 

The" New Mexico " has a long forecastle deck, which 
is carried aft to the main lattice mast. Forward on 
this deck are two turrets, each containing three 14-
inch guns, those in the after turret. firing above the 
roof of the foremost turret. On the main deck, aft are 
two three-gun turrets similarly disposed. This gives a 
concentration of six 14-inch guns ahead, six astern and 
a broadside fire of twelve 14-inch guns. 

The three guns in each turret are mounted in a com­
mon sleeve, and are elevated, trained and fired as one 

(Ooncluded on page 395) 
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1'heo�ject.,()1 this,journaZ is to record accurately and 

lucidly the latest scientifiC, mechanical and industrial 

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

tion to annuunce interesting ,developments before they 

w·e·published elsewhere. 

The Editor is glad' to have submitted to him timely 

articles suitable for these columns, especially when such 

ill' tides arc accompanied by photographs. 

The l4lw of Search and Seizure on the High Seas 

A
T the opening of the present war, there existed '. a code of International Laws covering both land . 

·· ,and sea operations, one of the principal objects 
of which was the protection of the civilian non-com­
batant: Consp1cuousamong these laws was that govern­
ing the right of search and seizure of belligerent and 
neutral merchant ships. 

The Law of Search and Seizure, at least so far as 
its motives and principles are concerned, is centuries 
old. Its most important provision is the outcome of a 
growing recognition of the rights of the non-combatant, 
�nd an expression of that enlightened spirit of humani­
tarianIsm . which has marked the growth of our modern 
Civilization. We refer; of course, to that clause in'the 
law, which, saf-eguards the lives and comfort of the 
passengers ,and ·crews of a captured ship, by demanding 
that they shall be removed to a place of safety before 
the ship is sent to the bottom. 

In,allna-val wars of 'the' past; theef/'ort to crush the 
eneip.y has talrenthe fohn ,of major operatio�s against 
his ,fighting shillS' and niinor but very extensive opera­
lion s ifgaillst 'his ships'-of con'tmerce; and it is in con­pectiqD with the latter 'activity that the Law of Search 
�nd.'Seizure tias ,groWn to its present clearly-defined 
�rovisions:, which, by the way, have of late years 
received �the;eridorsement of". the HagUe conventions. 
Under. the, Jaw, a belligerent s4ip has the right to stop 
t.ny,iller:chap.t ship upon the high seas and send a board­
lng.

' 
party to examine its manifest, and if need be, its 

bargo. Should the ship's papers be found correct, she is 
allowed to proceed. If the boarding officer finds that the 
ship is a neutral ship carrying contraband of �ar, or if, 
he is doubtful as to the absolute neutrality of her cargo, 
he may either put a prize crew aboard and take her' to' . 
port to await the decree of a prize court (we are speak­
ing here, of course, of neutral ships); or in the case 
of a belligerent, after trillisferi-ing 'the passengeFs and 
crew to -bis' own or' another vessel, he has the right

' 
to 

�ink tii.-eship there and then. 
";' The' question naturally arises: what is meant by the 

law
' 

when it demands that the safety of the crew must 
'be insured? The answer is to be found in the universai 
practice of civilized natiov.s during several centuries'. 
Either the captured ship has been sent into port in care 
of a prize crew, or, if that were not possible and it was 
necessary to sink the ship, the' passengers and crew 
were taken care of aboard the enemy ship. 
, There was, of Course, an important exception to thIs 
universal acknowledgment of ·the 'cause of humanity� 
'We'refer to piracy, a kind ot warfare'which recognized 
'no established law save that of ' its own necessity. The. 
=pirates solved the problem 'of passengers and crew by 
making them!' walk the plank, " before they looted an� 
burned a prize with which they were not able to burden 
themselves. ' " . .. , . , " . . 

When Germany realized that her merchant fleets had 
been swept from the high seas and shut up in her owil. 
or neutral ports, she sent out her submarine raiders to 
attack belligerent merchantships and such neutral ves� 
'sels as might be carrying contraband of war'to the 
'enemy. In doing so,

' 
the German Government knew 

perfectly well that, because of tl?-e friherent limItations 

of the submarine, it would be impossible to carry on II. 
'campaign of this kind consistently with the Law of 
Search and Seizure,' They' were well 'aware that the 
'scrupulous fidelity with which that gallant officer, Capt'. 
'Muller of tJ).e " Emden" 'had obeyed. the law;' by taking 
'care of the p'iiSsengers and crews of the captured ships, 
-:would be impossible in the'case of the submarine, Capf. 
'Muller, at great inconvenience to' himself, took with 
him a large ship to' which 'he transferred the crews 
'of captured ships, . Such a thing, 'of "course, was Impos­
<sibl� itl EUropean waten,;, which ·were dominatea·bY 
the fleets of the' eflemy; • �h!l' only' way in which an 

SCIENTIFIC· AMERICAN 

enemy or neutral ship could be sunk was to put a tor­
pedo into her on sight and send ship and crew to the 
bottom. 

In other words the German Government was con­
fronted with the alternative of piracy or nothing. 

We know what happened. Germany cut loose. with a 
ruthles's submarine war, and non-combatant passengers 
and crew "walked the plank" by the thousands. She 
sank ships, big and little" With()ut the slightest regard 
for life. Every ship so sunk was a memorial to Ger­
many's contempt for the humanitarian laws of war, 
and among these memorials the "Lusitania " horror 
stands supreme and will �ontinue to lift its accusing 
head as long as time and memory endure. 

Oyer one hundred American citizens, among them 
some of the best-known and most highly-honored of the 
land, went down with that ship, As the outcome of 
diplomatic protests and much writing of notes, Germany 
conceded the point that she would not sink ships un­
warned, and that she would make provision for the 
safety of passengers' and crews by setting them adrift 
in open boats, Safety forsooth! A child can under­
stand that to dump several hundred men, women and 
children into boats fifty miles from land, and leave them 
to the chance of being swamped by the first sea that.is 
kicked up by half a gale of wind, is to offer them: not 
safety, but a ten-to-one chance against their ever setting 
foot on dry land. shouid the Germans. continue their 
U-boat campaign off our coasts during the" winter 
months, it would take but a few hours' exposure to zero 
temperature. to snuff out the lives of such �omen and 
Children as might be cast adrift. 

This U-boat raid at our very doors has shaken the 
American people out of their lethargy, or shall we say, 
indifference, in respect of certain burning questions of 
an international character that have arisen during the 
great war. We felt, in a,vague way, that the compro­
mise which our State Department made with Germany 
on the question of saving non-combatant Ufe was not 
altogether satisfaCtory. 'Thanks to the unfathomable 
workings oftbe 'German official lllind, as' exemplified in 
the visit of U-,boat 53; the" people of

' 
this country have 

. now h,ad a close vIew of U-boat methods, which is going 
. to dominate any future negotiations that we bave with 

Germany on this subject. It was due to the opportune 
intervention of the United States destroyers and not to 
any great German solicitude for human life, that we 
were spared the sight of wholesale destruction of non­
combatant life before our very doors. 

If'is not t9 be inferred that the unexpected call at 
Newport of an unwelcome visitor' was siIQply an ex­
periment with the 0ll;ect .of testing out how far methods 
<\fthis kind could be resorted to alld accepted by our 
people and by our Administration without resentment? 
In' case we should remain docile after such an experi­
ence and the practice of sending the dreaded submarine 
into our ports should be pursued, mnst not an absolutely 
rigid adherence to the real intent of International Law 
as far as search and seizure are concerned, be insisted 
:uWn on th�.part -of th�AQministration? 

The placing of passengers and cr.ews of ,llnar� 
belligerent and neutral 

'
merchantmen' in -small boats on 

the high s.eashas -introduced. a new' element, in na-val 
warfare

' 
which is repugnant

' 
to 

'
the laws, of: hUillalu. 

tarianism and which our people, now that they . may 
�iew the flagr�ncy of -

the practice '
at 

'
close raiIge, are 

l'lot very likely to accept withcomphtcency. 
' 

A Warning 

T
HE absolute secrecy with which the merchant 
submarine" Deutschland" and, later, the figbting 
submarine U-53 made their way into the Chesa[­

peake and Narragansett Bays, should serve as a note ok 
warning to the United States. 

Whether or not the German Government sent this 
fighting submarine across for the express purpose' of 
showing the United States'ilb,at she was capable, if she 
so wished, of running ,atrll:\ck among our shipping, the 
instant it ve:qtured beyo$1ii,the> three-mile limit, is a 
matter for co�ture.· But ��.is": �uch is certain, that 
after these visl:ts,it win be our own fault Ilnd not Ger!­
many's ifwe$fW �alize that whab"she did to merL 
chant Shipping, 6ff ollrcol\�tfil,' she could just as easily 
do to the.naval p.nd p\erehant shipping within our owm. 
q.ockyards· aIXd 

.
llarbors; 

, To M,:moie}:�pllc�.t.we mean "that it"we should get 
ipto further

' 
controv�sy with Germany' :()ver thislJ-boal 

raiding, and tbe :discussionSbould reach the critical! 
phase of anj.mp�sse, :?lt would be an. easy matter fot 
Germany to repeat the silent entrance into our harbor�, 
not with solitary SUbmarines but with ,flotillas of· then:(, 
one for each VOJ;ti"Oand make a clean bag of our whQl� 
fteet in the .Atllfntie. 
. i Why not? , ?,his .. WOUld be merely letting war itself 
I)lake its own

' declaration of war, as the Japanese did 
in their surprise �stroyer attack at Port Arthur. Alld 
if such a raid were made, .say bya dozen submarinei 
the loss of our whole first fighting line of twenty�one 
dreadnoughtsiitthebife:t'space of fifteen or twenty 

;roinutes would.be .a�rfectlJr reasonaple .. passibj1ity. 
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If a reader should excla,fm "Impossible!" we invite 
him (bearing in mind.how, perfect a surprise visit U-53 
was able to make inb-road daylight) to consider hOw 
simple a matter it would be-for a couple of flotillas, Sl!ty 
a dozen boats in all, to creep, during the night, into Nar­
ragansett Bay, and lineup ready for attack just as soon 
as there was sufficient 'light for perisCopic vision. 

But what wOuld there be'to attack? Well; Narra­
gansett Bayi$' the rendezvous for our Atlantic fleet, 
during the Summer' seasoii';- and th.ere are times when 
practicalIy'our wl'iole'first-line fleet is anchored in line 
formation within the Bay. If any attack were to be 
made it w6uld take place as unheralded as was the visit 
of U-lJoat53. "'�A'Ildlftht!"tWU'"1lotillas moved down be­
tween the lines of our ships, steering a zig-zag course 
so as to brillg,lJo",an<i stern tubes to bear alternately; 
can it be denied that, amotii ihe one hundrerl torpedoes 
which t�e flotillascarried,. there would be a sufficient 
number find the mark at such short range as to put our 
whole fleet at the bottom of the Bay? 

Last year a book was published in this country under 
the title « America FaUim," which showed how perfectly 
possible it would be for enemy submarines to make a 
simultaneous attack, unpreceded by any declaration of 
war, upon our various unsuspecting dockyards and 
naval stations. The wholesale and swift sinking of 
ships, as portrayed in the book, was criticized at the 
time as being a visionary and impossible feat. 

But this visit 'of U-boat. 53 proves that, granted the 
existence of an international quarrel impossible of ad� 
justment, such a raid, foIIowedby disaster of the first 
magnitude, would be the chief among the dangers to 
which our. unpreparedness exposes our first line of 
defense. 

,Would. it not be well for a joint Army and Navy 
Board to elaborate it scheme for netting the entrances to 
our ports ,and dockyards as a matter of reasonable 
security? 

Our Fragmentary Vital Statistics , , 
I 

T

.
' 

is '. ;vith some feeling of mortificatio

. 

n," says

. 
Dr. Cressy L. Wilbur, in a paper prepared for 

, the Second Pan-American Scientific Congress 
and. recently published by the Census Bureau, "that 
we .are obliged to confess that the United States does 
not ,now possess the means of recording the births and 
'deaths of all its inhabitants, a matter deemed most 
important amol1g all ciy.ilized nations. It is. with eveI\. 
greater regret .that it must,be admitted tha,t, llccordi 
ing to the present rate'of progress, it will be many.years 
before this object can be accomplished." 

. . 
Dr; Wi!bur's unhopeful view of the situation is imr 

portant, be<;ause no other person has devotedmor� 
vigorous efforts than he to the task of rescuing. thi' 
country from the state of downright barbarism. iIi. 
which it has hitherto existed with respect to the regi�l 
tration of vital statistics, and no one can speak Witi� 
greater authority on the subject. At present a third (jJ 

·thepopulation, -11.00 by far the most difficult· third . stili 
r��aiP!l t<;l, 'pe .b¥quKAt ,iJ;ljo. tile,. r.egistJ:a.ti,.on, a.r� � for 
<!ea�h.s alo.l?-e, .wh.ile. about three fourths of .the country 
lacks complete and thorough registration of births. 
E\'�l1 )notir' o1ge.st. �gtstratiQJ;l.states tIm: reco

'tding of 
birtl:vtis s�iIJ p.�tQ.rjously }n�IJIplete: DJ:. WilblirthinKE 
�e !NLl! hav.eco�p.lete :registrati6n, in .this:cbuntryby 
1940 or 1950. 

,Records: of birt{ls ,aIlQ deaths are lvmatter, of per� 
?lQn!ll' interE)st j;I;I :cQl1n�ti,on: witb.su<;h questions as the 
�nb,e�ita�Ge (of ilroperty, . remarriage;,lIJld' the like; but 
thl?Y. ,.a,rt;l ,0CID.ll<oh greater. interest :as .. furniSliing ali 
essen1;illJ . pa.!:tot .sanltal.'Y and:. ll-edical $tatistics and 
the.: basis of legi$latiol1 on. m!\ny pulill:c:questions. Our 
gQ,v�rn�JltJi$", ,at present,: imillile ..to :fu1fill certain 
tre,aty, pbHgations. ·concerning .. ,tlie : Jieportlng, of the 
deatb.s -,ofalieus to .tbeir:cbulitries,:' on, account of the 
iar:k�of registration Of;d�aths]n.cerUtln,states, 

Our:anotnaIolIS pOsition 'in tbe'Il18:twr"of vital statis: 
li:cS,.is; ene. �of, :the, many un:fortuuaW; �results' of our 
tl,ecenfraliilled,fotin:,of, :gov�hli!nt.:; !I'M, registration 
61'. hirthi! aWd::eatbsis'stmcl.Qft to.th.e:States"which have 
.diverse· :taws; on' ,the� snbject�lI'(lJ ins-olhe, cases nons 
at' all:"",while.:the�Federal(.GOv.eil1trienL Cl:ln only tran� 
scribe ,and: collate" such', statisticsJasthe states' may 
furnish. 

,UntfDnn.statelegisJat'ion, 'on 'tiie, subjeCt 'is the aim 
'to:wlil'Qwhich·: tile.; propagaRditftl; ;0£ �adeqUate . vital sta­
tistiCl8 �ar.e� at poosent :Working; :and �rea:t 'progress has 
been�J1lad..e.;, 'BU�Dr;Wilbill'.'emph:i.siZes the fact that it 
is::one'.thiBgto:.pass.g004:1aws 11-00 ,anotl:ier t(} enforce 
tMm..: TI!.� lawS' IiOW�Kii!ting: oli:the: subject of regis" 
ti'atibn ·,lia*e:.·,beeli.�disrega:rded, to::a: i1candalous -extent. 
bi,lWMbnp' �eeS:' iii:: t-his �fact"- one" {if tile' manyconse­
que:&ceS"�of Covei'-ieg�lation,: �,Here :aIid there excellent 
I'esultSf.hM-e-beeR�obta4rietl.oy i�systematic prosecution 
of delinquents, as in New York citysillce 19io, and for 
soin�i;VeO.rS'.;pifSt: tn',file: !(tates .of·Pennsylvania and Min­
neseta \ . bfIt: i gener.alIf': ;thrGUihQut' �tIie ,country the en­
f&-eem.oot Mi'egiStMiQ),(l&ws-does, not yet seem: to have 
pUhliC: Opinion.',oo<lk::et .. it, ;:x� c�mpiUgn of education 
wQuki-:tberefui'e�Seem-:1;0'"1>& ,wMt-4s �st ·needed. 
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Aeronautical Notes 
Flying from London to the Trenches.- It is re­

ported that flying from the trenches in France to Lon­
don and back again in the same day is becoming a not 
uncommon experience for officers of the British Army. 
The story is told of how a soldier recently left the 
trenches in France early in the morning, took a Turkish 
bath in London some three and a half hours later, 

· lunched at one of the leading hotels in the British 
metropolis, and returned back to the trenches in the 

· early evening. 
The Gallaudet Seaplane.- Promising results have 

· been obtained in the test flights of the Gallaudet sea­
plane built for the United States Navy. Of the sev-

· eral interesting features of this seaplane is the novel 
method of transmission between the twin engines of 
300 horse·power and the single propeller, which makes 
it possible to operate the craft on either engine or both, 
as desired. Under the pilotage of Dayid H. Mulloch, 

· the machine is said to have displayed all the charac­
teristics of an efficient flier. 

Two Super-Zeppelins, with a maximum speed of 80 
miles an hour and a cruising radius of action of 3,000 
miles, have been constructed by Germany according to 

· an announcement made by Lord Montagu of Beaulieu in 
a recent speech. Four additional Zeppelins, of the same 
type as the two already constructed, are now being 
built, stated the same authority, and each can accom-

· mOdate a load of bombs of five tons. The principal 
features of the craft are a capacity of 2,000,000 cubic 
feet, a length of 780 feet, a beam of 80 feet, and six 
or seven engines of a total of 15.000 horse-power. 

Receiving Wireless Messages On Board Aeroplanes 
has heretofore been almost impossible because of the 
intense noise of the engines and propellers, and the 
.faintness of the signals in the telephone receivers. With 
'a view to making possible the reception of wireless 
signals by aviators, two Harvard men, Cutting and 
Washington, nave developed a brass helmet which, when 
worn by aviators, is said to eliminate effectually the 
noise of the engines and the propell€'rs. The helmet 
covers the head of the wearer and rests on his shoulders, 
A telephone receiver headband is worn in the usual 
manner. Virtually, the wireless operator is now using a 
sound-proof booth. 

North Sea Naval Battle and Zeppelins.-Writing re­
cently in the Daily Telegraph, a British authority points 
out how the Zeppelins served the German fleet to good 
stead when it encountered the British Grand Fleet. He 
writes as follows: "At 9 o'clock the Great German 
Fleet, at least 60 vessels of all descriptions, was sighted. 
It was carefully guided by three Zeppelins. At 6 o'clock 

'in the evening the same fleet was viewed farther north, 
and this tim€', with its attendant airships, was steaming 
furiously eastwards. What had happened in the mean­
time? This, too, is equally clear from reports of other 
Dutch captains, At 5 o'clock in the afternoon they saw 
one or more British squadrons much farther south than 
the 6 o'clock pOSition of· the German fleet, heading 
almost due north in the direction of the enemy. Some­
thing else they noted. From the nO-rthwards appeared 
three Zeppelins. The airships, imm€'diately on spotting 
the British vessels, went about in the direction of the 
main German fleet. Then came a swift dash. Half an 
hour afterwards the High Cannal Fleet was in mad 
retreat to its home bases. That was the last seen of 
any German warship in the North Sea. After 
their Zeppelins had reported the presence of great 
.British forces they devoted all their abilities to escape 
meeting with the Fleet which they were boasting a few 
weeks ago they had smashed." 

A German Opinion of the Intrepidity of British 
Aviators is contained in a recent issue of the Neueste 

Nachrichten of Kiel, in the form of a description of the 
Allies' air service by a Rhinelander. " The gigantic 
number of enemy aviators," states our G€'rman contem­
porary, "exceeded anything seen or experienced in this 
war. By 3 : 30 A.M. they were already flying, and they 
cruised with the greatest coolness.in the midst of our 
fire. They fly so low that we can make out the smallest 
details with the naked eye. Their aviators carry out' 

peace-time maneuvers, and are indifferent to all dangers. 
They even shoot at us in our holes and trenches with 
machine guns, and when they want to find our bompc 
proofs they come down still lower until actually within 
pistol· shot. Many of them have been shot down, and 
when their photographs have been developed we have 
been able to distinguish the entrances to our shelters. 
Their artillery has much to thank them for. As a rule 
young English lads of from 18 to 20 years of age-quite 
Tittle fellows-sit in the French machines. When they 
threw down that wreath for poor Immelmann they 
did it right 'over one of our batteries. Then they were 
off again ; and' five minutes later that battery was under 
�ucli fire that it had to change position mighty quick. 
They are frightfully cheeky, these aviators, and as they 
usually fly six together it makes no ·difference if one or 
the other is lost." 
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Public Health in Siain.-The American vice-consul 
at Bangkok reports that much interest is displayed by 
the Siamese government in perfecting medical and sani­
tary arrangements. Bangkok, the capital, now has up­
to·date waterworks, equipped with an American system 
of sand filters. Two large and well·equipped govern­
ment hospitals have been opened within the last two 
years. 

� Hydrobiological Station in the Alps.- Switzer­
land's first hydrobiological station has recently been 
established at Davos, the well-known high altitude 
health resort in the Alps, with the financial support of 
the local government and under the direction of the 
Kurverein. It will be used provisionally in connection 
with a botanical and zoOlogical survey of the Lake of 
Davos that has been in progress for the past year. An­
other station of this character is about to be established 
on the shore of Lake Lucerne. 

Controlling Sex in Animals.- In a recent,publica­
tion by A. Morosini, of the Royal University of J'alermo, 
the writer describes a method of controlling sex in the 
breeding of animals in which he llas attempted to apply 
a combination of factors heretofore applied separately 
in such experiments. He claims that he has thus been 
able to obtain for a long series of generations of differ­
ent pairs of animals litters exclusively unisexual ; first 
all males and then all females from the same parents. 
His method is now being applied to the breeding of 
f>heep, !lsses and cows at the Agricultural Institute of 
Castelnuovo and at the Royal Zootechnical Institute of 
Luparello (Palermo). 

Classification of Hydrometeors.-There is no Ian· 
guage .in which the terminology of the hydrometeors 
(the atmospheric phenomena resulting from the con­

'densation of water vapor )  is not more or less confused 
and incomplete. Attention has recently been called to 
the 'extraordinary confusion in the use of the word 
" sleet " prevalent in this country, but many other ex­
amples might be cited to show the need of a more 
scientific classification of the aqueous meteors than has 
heretofore existed. Such a classification has recently 
been attempted by Dr. G_ Hellmann, director of the 
Prussian Meteorological Institute, and an English trans­
lation of Hellmann's paper has been published by Dr. 
C. Abbe, Jr., in the Monthly Weather Review. 

Lost Russian Polar Expeditions.-The Russian gov­
ernment has announced to the government of Canada 
that no news has been heard of two Arctic exploring 
expeditions which sailed in the summer of 1912. One 
of these, under Russanov, left Spitsbergen in the motor­
boat " Hercules," bound for Nova Zembla. A larger ex­
pedition, under Lieut. George Brussilov, set out with 
ambitious plans for making the Northeast Passage and 
also carrying out detailed explorations along the 
Siberian coast. The last news of this expedition was 
that eleven members of the party had left the ship 
in the Kara Sea, and after nine of the number had 
perished the surviving two were picked up by the ex­
pedition under Lieut. Sedov. Brussilov, with the rest 
of the party, was reported in the summer of 1914 to be 
still with his ship, hoping to drift westward north of 
Spitsbergen, and return thence to civilization. 

Statistics of Air Pollution.- A movement in behalf 
of the systematic investigation of atmospheric pollution 
in Great Britain began with a conference of delegates 
of municipal authorities and others held in connection 
with the Smoke Abatement Exhibition in 1912. A com­
mittee was appointed at that time to undertake regular 
observations. This body adopted a standard form of 
"pollution gauge" (often referred to as a "  soot gauge," 
but this name is inadequate as the gauge measures 
other forms of atmospheric impurity besides soot). The 
gauge receives and retains the rainfall of an entire 
month, and this is eventually removed, filtered and 
analyzed. The amounts of tar, carbonaceous matter 
other than tar, insoluble ash, soluble matters, sulphates, 
chlorine ,and ammonia are separately determined, and 
the values are reduced to metric tons per square kilo­
meter. The first report" of the committee, published 
some months ago as a supplement to the Lancet, con­
tains detailed statistics for 39 stations for various 
periods of time, and town maps showing the location of 
all the gauges, of which there are 8 in London and 11 
in Manchester. Of total solids, found in rainfall the 
greatest amount was deposited at Oldham ; viz., 35 tons 
per square kilometer per month. Ancoats Hospital, 
Manchester, came next, with 27 tons. The smallest de­
posit was at Malvern; viz., 2 tons per square kilometer 
per month. If the records of these 39 stations repre­
sent the average condition of the air as breathed by the 
British population, it may be stated that the average 
atmosphere'deposits upon a squar@ kilometer in any 
one winter months 15 tons of solid matter, made up of 
0.15 ton of tarry matter, 3 tons of other carbonaceous 
substances, 6. tons of insolubl(! inorganic-dust, be�ides 
soluble- salts,' which include 3 tons of sulphurie acid, :a 

. ton of chlorine, and 0.3 ton of ammonia. 

385 

Radio Communication 

French Control of Mercantile Wireless.-It is an­
nounced that the French Marine Commission has ap­
pointed nine commissioners, who, with the delegates of 
the French Navy, will control the installation of wire­
less telegraphy and armament on mercantile ships and 
the rules for the navigation of such ships. 

Wireless in the Far North.- It is stated that a har­
bor is being constructed and a wireless telegraph sta­
tion is being built in connection with the State coal 
mining operations which have been commenced in the 
newly-discovered mines on Bjeerneoen (Bear Island ) ,  
between Spitsbergen and the northern point of Norway. 

Detector in Wireless Telegraphy.- Mr. W. D. Ban­
croft, writing recently in the Journal ot Physical Ohem­

istry, discusses the mechanism by which the electrolytic 
detectors, crystal rectifiers and coherers are operated, 
and expresses the opinion that the fundamental feature 
in all three cases is an absorbed gas film on the surface. 
The action of the three detectors when subject to waves 
is due to the fact that electrical stress decreases the 
thickness of the absorbed gas film, and, therefore, de­
creases its resistance. 

Among Dr. Lee DeForest's Latest Apparatus is a 
one quarter kw. oscillion or oscillating valve trans­
mitter. As the wave generator the set employs a large 
audion bulb the filament of which requires 30 volts, 
while the high tension circuit calls for a current of 800 
volts. The latter is supplied by means of a small motor­
generator. A small fan is employed for the purpose of 
cooling the audion bulb. While the set is primarily in­
tended for undamped wireless telegraphy, it may be. 
used for wireless telephony by the addition of a micro-· 
phone transmitter, one or two dry celis, and a telephone, 
transformer. 

Unique Variable Condenser.-There has been intro-· 
duced by Eugene T. Turney, an inventor of New York. 
city, a variable condenser of ingenious and most prac­
tical design. Essentially, the condenser consists of two 
semi-circular cones, one within the other. The inner 
or movable cone is accurately mounted and can be raised 
or lowered by turning an upper rubber knob, whicli 
varies the air space between the cones and hence 
changes the capacity. The same cone can be turned by 
a horizontal lever, so as to alter the extent to which it 
meshes with the fixed or outer cone, which is indicated 
by a pointer traveling over a graduated scale. Seven 
different capacities are gained· by varying the position 
of the movable cone with respect to the fixed member, 
as indicated on a fan-shaped scale; while the semi-circu­
lar indicator shows the variable capacity of each of 
the seven steps. 

New Rates for AJaskan Radio Service.- The Direc­
tor of Naval Communication has announced that, effec­
tive, October 1st, 1916, radio rates, to conform as near 
as possible to the rates of the Washington-Alaska Mili­
tary Cable and Telegraph system effective that date, 
will be placed in effect via the Naval Communication 
Ser.vice in Alaska. All traffic to or from ships at sea 
,,,ill be prefixed " Radio." Cable count will be used. 
Ten-word minimum will be required. Naval radio sta­
tions at St. Paul, St. George, Dutch Harbor, Kodiak, 
Cordova and Sitka will apply a 6-cent coast tax. Service 
between any point in Alaska reached by the Naval Com- , 
lllunication Service or the Washington-Alaska Military 
Cable and Telegraph system and any of these stations 
will carry a rate of 5 cents per word additional. This 
will also include North Head or Seattle for local de­
livery or for transfer to other systems to reach points 
beyond these systems. The traffic may be routed via 
either the Naval Communication Service or cable service 
or both. This rate does not include other 'line charges, 
which should be added if it is necessary to employ other 
lines to reach destination. 

An Improved Wireless Transformer.- For the use' 
of small wireless stations there has of late been put on ' 
the market a new type of transformer, offered in sizes' 
of 1M, lh, %, and 1 kilowatt. 'One of the advantages of 
the new transformer is that all castings have 'been 
eliminated, the framework being built of formed sheet 
steel and brass. Not only is the construction tlius ren- . 
dered unbreakable, but the weight is reduced' nearly' 
20 per cent. The uSe of smaller cross-section steel re­
sults in areductiob of the eddy currents in the frame, 
and hence a higher efficiency. Mounted on the upper 
yoke of the magnetic circuit is the one circular coil' 
that forms the secondary. It is wound in layers with 
special insulating paper between each.' The trans­
former has.0ln external magnetic shunt, and the in­
tensity ot its magnetic field is varied by means of a 
V·shaped laminated steel tongue moving in the air gap

· 

so as to V'ary the width of the gap. The variation is 
accomplished by the use of two gear wheels that grip 
on each side of the tongue. On the gear shaft is placed 
it cam that readily lo-ck.s the tongue in any position and 
eliminates-'pra-ctically all noise that would arise from 
a toese' tongue. 
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Testing a Diamond 
Many Ways of Separating the True and the False 

By S. Leonard Bastin 

FROM time to time various tests have 
been indicated by means of which the 

genuine diamond may be distinguished 
from the false article. In order to make 
absolutely sure in this very important 
matter it is a good plan to subject the 
suspected gem to as many of the experi­
ments as may be convenient. This is 
more especially to be recommended on 
account of the fact that, now and again, 
so-called diamonds may actually be cut 
from stones of one sort or another. In 
certain cases these stones may answer in 
a moderately satisfactory way one or two 
of the tests. But as we proceed from one 
experiment to another the true character 
of the articles is soon indicated. 

A single black spot viewed through a genuine (left) and a false (right) diamond 

The test with an aluminum p�nci1 is 
worth trying, as this is commonly regarded 
by experts as the surest of all. Marks on 
glass, or any similar substance containing 
silex, made with an aluminum pencil can­
not be removed no matter how hard they 
may be rubbed. Even with the use of 
acids it is difficult to erase them entirely. 
Wipe a suspected stone carefully and then 
mark it with an aluminum pencil. Now 
rub briskly with a moistened cloth. If the 
gem is real the mark will disappear at 
once. Where the line remains it is certain 
that the stone is not real. 

Finally real diamonds are phosphor­
escent after being treated in the following 
manner. First of all expose for a few 
minutes to the light of an electric arc 
lamp. Then rub briskly on wood or 
metal. Now take into a dark place 
when the diamond will glow brightly. 
This does not occur in the case of a 
false gem. 

The Current Supplement 

One of the oldest tests for a diamond 
is of course the practice of drawing it 
over a sheet of glass. The popular idea 
that a paste article will not make any . 
mark is incorrect. Well-made imitation 
diamonds commonly scratch glass, but they 
do not cut it. A real diamond drawn 
quite lightly over the surface cuts the 
glass so completely that the slightest blow 
will cause a separation. Another old test 
is that in which a file is employed. In the 
case of a real stone it is impossible to 
make any . impression with the implement. 
An im)tation article is easily marked . .  Or 

A false diamond (left) is seen indistinctly through the fluid ; the true stone 
(right) , when submerged, stands out clearly 

I T is not generally realized that the cam­
paign that Italy is conducting against 

the Central Powers, on her mountainous 
borders, is in many respects the most 
spectacular and sensational ever recorded. 

the suspected gem may be placed between two coins 
and pressed hard with the fingers as shown in the 
photograph. It will be impossible to make the smallest 
impression on a real diamond, but, in the case of a paste 
article, the edges may ' be crushed. The effect can be 
discerned by a critical examination with a lens. 

When a diamond is quite clean and dry ca rry out 
the following experiment. Place on the surface a tiny 
drop of water. Now take a needle or pin and try to 
move the drop about. If the diamond is genuine the 
drop can be rolled about intact. On the other hand 
where the gem is an imitation the water spreads directly 
it is touched With the needle-point. 

Another very good test may be carried out with a 
tumbler of water. Into this put the suspected article 
and examine its appearance. A real diamond will show 
up in the water with a startling clearness and it can 
neyer be confounded with the water. On the other hand 
the imitation looks indefinite and it is sometimes diffi­
cult to see it clearly at all. 

A short note in the current issue of the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 2l30, October 28, 
,!oc,ompanled by photographs, calls attention to this con-

Make a single black spot on a white card and hold 
the diamond in front of this at a distance of about a 
quarter of an inch. If the gem is real the spot stands 
up quite plainly. On the other hand in the case of a 
spurious gem a ring of spots is usually seen and these 
are often blurred. Select a piece of any fabric with red 
and white stripes on it. Now draw the stone, which is 
being tested, over the colors. With an imitation the 

The' edge of a real diamond cannot be erashed 
between two coins 

' altion of affairs, but unfortunately reports from this 
region are scanty', owing to the diversion of attention to 
the other war sectors. An article of importance is Latcnt 

Life, by Paul Becquerel, which discusses its nature and 
relations to certain theories of contemporary biology. 
An Electro-Chemical Action on Glass describes an un­
usual action that appears not to have been heretofore 
described. It is accompanied by several illustrations. 
The paper on New Archaeological Lights is concluded. 
1'he Enlisted Man in th e U. S. Navy tells something about 
the opportunities offered in our navy, and is illustrated 
by several excellent photographs. Thermometer Scales 

calls attention to a matter of considerable scientific 
importance, and giyes comparative diagrams of the 
Fahrenheit, Centigrade and Absolute scales, together 
with important temperature records. Speech, Its Cul­

ture and Refinement calls attention to a feature that 
appears to have been entirely overlooked in our educa­
tional system. A Morse Optical Pyrometer describes 
the construction, and some of. its numerous applications 
in the laboratory. It is accompanied by illustrations. 
Th e Passing of the Acid-Bessemer Steel tells something 
of the career of this important material, and how it is 
being supplanted by other processes. Powdered Coal 

as a Fuel treats of a method of using our fuel supplies 
to greater advantage than at present, to which atten-

colors will be plainly seen, 
while with a genuine dia­
mond it is not possible to 
see the tints. 

Generally speaking the 
facets in a real diamond are 
Dot cut so truly as those in 
the imitation. This is on 
account of the fact that 
diamonds a r e  s o l  d by 
weight ; hence the cutter 
tries to preserve as much 
of the original as possible, 
even making small sacri­
fices in the matter of regu­
larity. In the , case of a 
paste article or a cheaper 
stone no such need arises 
and the cutter endeavors 
to make the stone appear 
as perfect in shape as pos­
sible. To observe such 
irregularities as sometimes 
occur in a real diamond it 
is needful to examine it 
with great care. 

Many diamond experts 
are able to tell a false from 
a real gem by simply touch­
ing the article with the tip 
of the tongue. It is said . 
that a genuine diamond al­
ways feels noticeably colder 
than a paste article. 

Placing a diamond in a glass of water to test its 
genuineness 

A drop of water can be moved about intact on a good 
stone 

A red and white striped clo�th�is���� 
real diamond 

tion is directed by the 
necessity for economy and 
increased efficiency. There 
are the usual shorter arti-
cles and notes. 

Rural Concrete 
Contracts 

RURAL contractors spe­
cializing in concrete 

w 0 r k, especially t h o s e 
building silos and other 
farm structures, also con­
tractors or others who 
would like to specialize on 
such work, will be inter­
ested in knowing of a 
cooperative plan now being 
carried out by the Exten­
sion D i v i s  i o n  of the 
Portland C e m e n  t Asso­
ciation. 

Any one interested in 
concrete contracting work 
or in taking up such work, 
is invited to address the 
Director, Extension Divi­
sion, Portland Cement As­
sociation, 111 West Wash­
ington Street, Chicago, . for 
some information that will 
prove valuable, and tl1at 
can be obtained without 
cost or other obligation. 
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An orange washer and section of drier used in one of the California regular 
packing plants 

The ice tank room in an orange packing plant. This equipment has a capaeity 
of 30 tons daily 

Pre-Cooling California Oranges to Save Millions 
of Dollars Annually 

By Victor W. Killick 

O RANGES are not, as a rule, classed as a perishable 
fruit. After being picked from the trees they may 

be kept a prolonged time in a proper temperature under 
the right atmospheric humidity. But fluctuations in 
temperature and humidity cause them to deteriorate 
very rapidly and to become unsalable in a remarkably 
short time . .  

This has been one of the biggest problems of the 
California citrus growers. It usually takes from 10 

to 12 days for the California fruit to reach the eastern 
markets after it is picked. During this time it is sub­
jected to temperatures varying from the semi-tropic 
desert heat to the piercing cold of the snow-capped 
mountain summits, and undergoes atmospheric changes 
of extreme range. 

Various plans have been devised to control this situae 
tion. The system most extensively tried has been that 
of shipping fruit in refrigerated cars. This method, 
though not entirely adequate, has proved a big saving 
to the orange men, so much so, in fact, that they now 
consider it greatly worth while to invest heavily in 
a still better and more elaborate method of protecting 
their fruit during transit-that of effectively pre­
cooling it. 

Pre-coQling, is _ a pro�ess ()f reducing , the temperature 
in all parts of an orange before shipment and then 
maintaining a sufficiently low temperature about the 
fruit by refrigeration until it reaches the market. Pre­
cooling requires costly apparatus and specially con­
structed buildings ; but it is savipg a million doUl,lis . ,. 
annually to the California orange growers at the p�, 
ent time, anef ' bringing ten pe� cent more wesr:rn ' 
oranges into the east in salable condition than here­
tofore. 

Preliminary to the pre-cooling process, the oranges 
are picked in the groves with gloved hands to prevent 
the slightest abrasions on the skin, which foster fungus 
growths quickly. Then it is hauled to the packing 
house. Here the fruit is first washed between revolv­
ing brushes in a solution of warm water in which a 
small quantity of lye is mixed. From the washer the 
oranges are rolled forward on ball-bearing, roller con­
veyors to the drier. 

The drier consists of a roller conveyor that carries 
the wet fruit up an incline and immediately under a 
system of large pipes from which a continual stream 
of dry air is forced through tiny jets upon the slow­
moving and revolving oranges. The driers run from 
50 to 100 feet in length and by the time the fruit passes 
through it to reach the size-grader, it is always dry. 

The grader sorts the sizes. The fruit is then com­
pletely wrapped in tissue paper and neatly packed in 
boxes for shipment by women in the usual manner. 
It is then placed upon roller conveyors which carry it 
to the pre-cooling room. 

This is a large, air-tight compartment having a stor­
age capacity of one or more car loads. Cold air is 
forced in from one end through a trap vent at the top 
of the wall. This descends upon and passes through 
the boxes of the stored fruit to the opposite end of the 
room, where the warm air is taken off through another 
trap vent. It takes about 40 hours by this process to 
reduce every orange in the entire shipment to a tem­
perature of 35 deg. The precise temperature is de-

'
Receiving and diseharging conveyors in an orange pre­

cooling plant 

termined by selecting a box somewhere near the center 
of the room and thrusting the pointed bulb of a ther­
mometer into an orange near the very center of the 
pack and another thermometer in an orange near the 
outer edge. 

After pre-cooling, the packed oranges are next con­
veyed either by hand trucks or roller conveyors to the 
refrigerator cars, which have previously been iced with 
from 10 to 15 tons of ice, according to size. In bringing 
the fruit out of the pre-cooling room the transit is 
made through canvas-covered tunnels the entire way to 
the car door, and great care is exercised to keep all 
warm air from getting to the fruit. 

A number of the California orange associations are 
expending as much as $50,000 in building pre-cooling 

plants in connection with their regular packing estab­
lishments. Some of them have their own ice-making 
plants ranging from 10 to 30 tons daily capacity. In 
connection with these, concrete ice-storage buildings 
are usually constructed, of sufficient capacity so that 
when filled at the beginning of the season they will 
carry the plant through its rush times when the daily 
output of the ice manufacturing equipment would be 
too small. 

The matter of loading the railroad cars with fruit 
and ice is facilitated by building two decks on the side 
of the building abutting upon the spur tracks. The 
lower of these decks is made on a level with the floor 
of the car and the fruit from the pre-cooling rooms is 
brought to this level. The upper deck is made on a 
level with the tops of the cars. Along this deck big 
blocks of ice are conveyed either from the manufactur­
ing plant or the ice storage house and dumped directly 
into the bunkers of the cars. 

Other ideas of pre-cooling have been tried. In one 
of the systems an arrangement was constructed to pass: 
the fruit through cold air, keeping it moving continu­
ously from the time it was packed until placed in the 
cars. Partly freezing the fruit in an iced brine has 
also been tried. However, it appears that these other 
systems have not been adopted to any large extent, 
while six of the largest southern California packing 
houses have appropriated big sums for pre-cooling 
plants embodying' the ",generaL scheme ,.here descriJ:>ed, 
and' ten'more are conteIDptating 'so' doing. 

Loading Iron by Magnets 
By F .. C. · Perkins 

T HE successful and ecgnonHcal use of magnets fo� uu-: -
loading cargoes of.{)�e, pig metal, etc., has �figge;ted: 

to a Lakes shipping iiptise that the saUre fueans mign"t."" 

profitably be employi!a for the loading, �hi�h has al.'" 
ways heretofore been accomplished by gangs of long. 
shoremen. Accordingly, the apparatus we illustrate 
has been installed on a Lake Michigan freighter. 

The big circular magnets, of which our illustration 
shows one, are 3 feet in diameter, and are attached to 
the crane just as is the ordinary block and tackle. They 
swing out over the dock from the crane, and as they 
near the pile of iron pigs, the latter fairly leap to the 
magnet and are carried a way, to be dropped into the 
hold of the ship when the operator turns off the cur­
rent. The boat's crew then stow the pigs away. 

The total cost of putting on board by this means a 
cargo of 2,00l? tons of pig iron was $100. The cost of 
loading with longshoremen would have been from $500 
to $600. The installation consists of three units ; and 
with all three working together, 4,500 pounds net weight 
of iron can be lifted from the dock at once. 

Close view of magnet in operation. Note how &he pigs fly up to it Taking on cargo of pig iron by means of electric lifting magnets 
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Strategic Moves of the War, October 20th, 1 91 6  

{ T is extremely hard to get a true perspective on the 
great European war. This conclusion is not advanced 

as a great discovery ; merely as a realization that actual 
conditions to-d.aY impose upon one's understanding. 
It cannot be that arithmetic is at fault, for when all 
the factors of a problem are given their proper val�­
tion and disposition, and when the process of their 
application is correct';c.figmes cannot be illade to -' lie. 
It is therefore evident that in 'our former·'�stimate of 
the situation existing abroad to-day, some factor has 
been omitted or incorrectly placed ; for without a 
shadow of a doubt the Entente possess potential man­
power at least twice as strong as that at the disposal 
of the Central Empires, and according to all seeming 
laws of probabilities, a break should have been made 
ere now in some one of the Teutonic fronts. 

But such a break has not been made as yet, nor does 
there now seem to be any in immediate prospect. This 
brings us back to the search for the omitted or under­
estimated factor. The most logical solution which 
presents itself is that even yet the magnitude and com­
prehensive scope of the Teutonic ORGANIZATION has not 
reached its full effectiveness and, though hard pressed 
numerically, this acknowledgedly great, still underesti­
mated organization, is coping in masterful fashion with 
the array of arms before it. Germany, technically, 
actually, tactically, strategically, is put-
ting up the most magnificent fight the 
world has ever dreamed of ; such a fight 
that the Teutonic unwillingness to bow 
before the massing of men and arms 
which confronts it is better understood 
with the passing of each day because 
Teutonic unity of thought, determination 
illld refinement of method is so complete 
that it recognizes its advantage over its 
opponents through these very things and 
from this unity, hope springs eternal that 
in the end-in the event that mankind 
may tire of human slaughter, perhaps­
or in the event that superlative military 
genius may lead the hosts of the kaisers 
to tactical victory-the Central Empires 
will emerge triumphant despite appalling 
discrepancies in numbers. Regardless of 
inclination toward either side, one is com­
pelled to accord Germany-for the or­
ganization is hers-an ungrudging respect 
for her wonderful achievements in thIs 
horrible and seemingly unnecessary war. 
. The discrepancy in numbers between 
the two contenders cannot be gainsaid. 
Statistics are too exact to be doubted, 
too accessible to anyone interested to be 
trifled with. The total maximum man­
power of Teutonia was about 14,000,000 ; 
The Entente, leaving Japan out of the 
count, could muster over 28,000,000 men. 
Then why has not this two-to-one advan­
tage counted so far, save by prevention 
from defeat to the Entente ? 

In round numbers the mileage of the battlefronts is 
about as follows : 

France, 480 ; Russia, 900 ; Italy, 200 ; Roumania, 
600 ; Macedonia, 170 ; Asia Minor, 1,OOO-a total of 
3,350 miles. Leaving Asia out of the computation, for 
the front there is not as strongly held in general as 
elsewhere, there are 2,350 miles of intense battlefront to 
be considered. 

In general it is safe to estimate two men per yard of 
front · as the minimum efficient force. Roughly, this 
comes to 3,500 men per mile of front. Basing the esti­
mate on this, 8,225,000 soldiers actually hold these lines, 
�xclusive of general reserves-uncalled classes, etc., 
and munition and supply workers. And this number 

'represents the battle line of only one side. The enemy 
has an equal number-a total of. men cohfronting each 
other amounting to sixteen and one-half millions, which 
is practically the force that has been afield since the 
war got well under way. 

The con�ensus of opiliion of foreign observers and 
actnarles is that each force afield loses about 6 per cent 
per month, about equally divided between (1 )  Wounded 
�nd ( 2 )  Killed and Captured. At least 60 per cent . of 
the wounded, probably more, are t;rter retuqmble 'for 
duty. To roughly estimate the perm�lllent losses, there­
fore, let us assume the percentage of total incapacitation 
as .04 vel' month ; 48 per cent a ; y�\lct., 96 per ;'c�nt for' 
�wo years of war. Each side, with 8,225,oO()' men a field, 
would in that time have lost nearly eight million men, 
permanently. There is a slow growth of youth to man­
ioOd which can be utilized partially to fill the gaps, a 
military com,ing of age which, in the case of T�utonia, . 

1\y Our Military Expert 

should leave at the present tiale full strength on the 
line-as full as ever-but by the same inexorabilit-y of 
cold mathematics, Teutonia now should be confronted 
by an alarming scarcity of all important reserves ; .  eight 
million total losses in twenty-six and a half months of 
war deducted from a potential military population of 
fourteen millions, fifteen-sixteen, say, leave bu:' a trifle 
more than eight million men now available, even includ­
ing the addition . of growing young men. 

On the other hand, assuming that losses have been 
equal-as approximately they have been-the loss of 
eight million men to the Entente leaves twenty millions 
a vailable now ; and if the proportion is carried farther, 
theoretically in another twentY-Six months of war, Teu­
tonia will have but a quarter of a million men in the 
field while the Entente, having lost an additional eight 
million, sixteen million in all, will have eight million 
more on the line, with a reserve of four millon un­
touched. 

In other words, the time is now at hand when Teu­
tonia must conserve her man-power, for there are no 
others upon which to draw. As the gruelling four per 
cent loss per month continues, the lines must either be 
weakened numerically, or must be contracted until a 
lesser total than 8,225,000 is required to man them. 
It is the law of attrition. 

General map of the European battle fronts 

In the meantime, though, Teutonia is on the line in 
full strength, unweakened except in reserve power. The 
l ines in France, RUSSia, Austro-Italy ahd the .Ealkans 
have not been broken yet by the fiercest assaults, equal 
in intensity to those hurled by the Germans upon the 
defenses of Verdun. And with the introduction or 
Roumania into the struggle Germany, with her sound 
military policy, has not waited for attack, but has asc 
sumed the tactical offensive which is strategiC defense, 

i. pushed up into the unprotected Dobrudja and organized 
'against the Roumanian flank attack against Austria­
Hungary while preparing the shorter lines of defense 
diagonally across Transylvania. 

It is time to answer our own question. The reason 
why th�:"Entente preponderance of numbers over Teu­
tonia's nutn�fs has had no effect so far seems to be 
found in the fact tR� until now Germany ( Teutonia ) 
has had all the n1�n� she could use on the line, on the 
prinCiple that only a '  given number of men can occupy 

, a given space, the extent of the lines ; the lines on every 
front have burrowed into the earth, in successive 
trenchrnents, where it is well-nigh impossible for an 

'attacker to oust a defender ; and for the last few months 
the supply of materiele has been of abou� eqllal magni­
tude and efficiency, with little to choose on either side. 

Perhaps we have left something important out of the 
calculation ; perhaps one or more elements of the 
premise may be wrong ; perhaps, after all, an omniscient 
God may choose to bare His arm for the pverthrowiug 
of mortal tables of potential strength, and : cancel the 
ledger of supportable losses. Then these figures will 
have lied. But if the actuaries have been humanly cor-

rect, Teutonia seems slated from about now, on, to 
waning strength, with one of the two above mentioned 
situations to meet-to hold her lines tit leSsened 
strength, or to shorten her lines. The. first courts im­
minent defeat ; the second promises ' collti�ued blood­
shed, while tb,e, clock of .�ime ticks Qut its grim count 
of comparatfv�' " mi 11foris�" Twenty�eight-:-Fourteen­
Twenty-eight-Fourte,e,n." 

The war ? Frankly, we had: forgotten. its 'details. 
The situation seems about the same as that for the past 
two weeks. Germany, Austria, Bulgaria are all holding, 
making bold thrusts here and there, yet fighting a 
defensive way. The Entente is pounding along the 
Somme, along the Carso, in the Balkans and on the 
lower Rusisan front. Winter is near, about to settle 
down for another period of cold and suffering along 
the trenches, unless an unexpected break should occur 
somewhere before that time. But another winter in the 
field cannot harm the prospects of the more powerful 
contender ; it can only impose more hardships upon all 
concerned-but it cannot build men to fill depleted 
reserves. 

For magnificent daring, determination, ability, or­
ganization and faith in their right to dominate, one 
must duly applaud, in all sincerity, those TeutoniG 
soldiers who must know by now that they are fight� 

ing against inevitable odds ; for shee, 
weight of numbers and resources the 
loosely organized martial federation of 
the Entente must give thanks that they 
have not been overwhelmed. Discussion 
of political right or wrong of one side or 
another has no place here, whatever be­
liefs may be entertained ; the writer 
merely holds the conviction that in the 
end numbers cannot be denied, and has set 
it forth for what it may be worth. 

A Correction 

OWING to a typographical error the 
caption under the line drawings of the 

article entitled " The Privately Owned 
Naval Scout," appearing on page 363 of 
the. October 21st issue of the SCIENTIFIC 
AMERICAN, read incorrectly and as a con­
sequence may have given rise to some con" 
fusion. It should have read : " Plan view 
of 66-foot scout and side elevation of the 
45-foot Naval scout." 

Some " Rebuilt " Auto Fakes 

M ANY dozens of places are now operat� 
ing second-hand motor car bUSinesses, 

and while some of them are quite reliable, 
it is still a sad fact that " faking " cars is 
a common occurrence. 

One purchaser of a so-called rebuilt 
car in New York paid $200 for a ma­
chine which is no longer built. It 
was guaranteed to be in running order, 
and worked fairly weI'! on the way 

home, a distance of 10 miles. The following morn-
ing he was ' unable 'to crank the car, and upon re­
moving the cylinders he discovered a very unique 
hard wood piston in the front cylinder. The car 
' being out of date, the dealer had been unable to 
obtain a piston for it, and had improvised one. The 
oil and heat of ' the cylinder combined to warp the 
wood and make the motor stick. The wood had evi­
dently been treated with some heat-resisting compound, 
as the charring on the surface which had been exposed 
to the heat of combustion was not severe. 

In another case, a purchaser of a second-hand run­
about detected a most peculiar noise in his timing gears, 
which in that model �ere mounted on the front of the 
engine. Removal of the gear case revealed the fact that 
the gears had been packed in heavy grease in which was 
mixed chopped cork and sawdust. The bearings of the 
gears were badly worn and the imperfect meshing which 
resulted made them very noisy. The cork and sawdust 
effected a temporary remedy. 

A third purchaser of the " ru�ning order '" gamble 
found that after he had driven his car a dozen miles, 
three leaks developed in the cylinder casting. In the 
pan he found three pieces of dried chewing gum that 
exactly fitted the holes. 

Among some of the other features of such " bargains !' 
are cast iron ball bearings, papier-mache radiator hose 
covered with aluminum paint, steel breaker points in 
magneto instead of platinum, window glass in window 
shield, and cracks in crank case filled with putty 
painted over. In view of all this, who can wonder what 
has become of the good old-fashioned horse trader ? 
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The Question
' of, Warship Design 

To the Editor of the SclENTlFI<J A�IERICAN : 
Accept of my most hearty approval for your stand­

point on the matter of the types of ships that are at 
the present time most needed for the United States 
Navy ; it is the one question that . is on our minds at all 
times. While I am forced to , take issue with you ' on the 
question as to the size of submarineS that is best suit�d " 
to the needs of the Navy ; and I have served in-,or ;itli ' 
-four different types---the ',' 0,'" " D," H E "  and .. It;" 
and have some small ideas as to the others ; I am forced 
to the conclusion that the two classes that are needed 
for our Navy, are : Coast Dej'enl,!e and Fleel: And for 
the first I am of the opinion that our classes .. K "  . . L " 
and " N "  are better adapted than � larger size �f craft 
would be. The reasons for this opinion I am not at 
llberty to give. But it seep:u! l  that the same opinion is 
held by many of the ofliCers ( that have served in sub­
marines. The fleet submarines should be large enough 
to cruise without a 'tender, that is, should be of such a 
size that the crew can live fn them to the same extent 
that they live in the torpedo , boats. , The article by Mr. 
M. K. Barnett, in the' issue of October 7th on the 
battle cruiser, is entirely to the point. The article in 
Correspondence, in that issue, by W. F. Johnston; see�s 
to me to have been written by some one that was rather 
less than " half naval expert," and to have missed the 
point en,tire}y. I am not one' who is paid to design the 
ships for the United States Navy, but I have served in 
the Navy for over 20 years and have kept as close track 
of the ships that we had, and the ships of .. any possible 
opponent," · as it was posible for a man to do without 
having access to, confidential reports. The same reasons 
ilia t make the tspe of . .  exceptionally fast, and heavily 
�rmed----:but lightly ' armored " ships that we now call 
battle cruiser, logical for the English, Germa n, Russian 
and Japanese navies, makes ships of that type logical 
fpr our Navy. And the fact that almost any possible 
opponent has ships of that type makes it one of the most 
i;uportant classes of ships for us to have. If ,Mr. 
10hnston 'had . any concepti,on of .. naval strategy " he 
,¥ould readiIy see , :where the need of the:pl was. The 
�rticle ' b'y, M�� Barnett COVers that , so fully that I need 
Iiot but refer to, }1;: '  A� to the number of guns that our 
�ew battleships shouid ,  carry ; that is a question that 
� Prefer to leave to the officers that are charged with 
*e design of our ships. And as to the matter of what 
guns the new scout cruisers should carry ; it is a 
thatter of surprise to me that Mr. Johnston did not think 
t,hat they also should carry 16-inch, at least two, which 
at this time would be a much more logical battery than 
S;ix 10-inch, , and would call for about the same weight. 
� have seen the ideal of our battleships change from the 
'� Oregon " of 10,200 tons and 15 knots, to the " Arizona " 
qf 32,000 tons and about 21 knots. The " Arizona " tould be far more than a match for tour of the 
't Oregon " class, but I can recall that many men thought 
that the slow .. Oregon " was better than a faster, if 
l�ghter armed, .. Ohio," and saw no reason for the higher 
$eed of the " Delaware " when that ship was first called 
for. The men in the United States Navy are satisfied 
to leave the design of our war ships to the officers who 
have specialized in that line of work, and we will do our 
best to give a good account of them, when the day comes 
that the Navy must stand between our ''country and 
any enemy, but we have little time for, voliinteer��:&:J)erts. 

NAVY- ( Gun Deck S!!Ct16n) 
The Steam Car ? 

To the Editor of the SCIENTIFIC AMERICAN � 
In your issue of September 9 I r�d with great in; 

terest Mr. Prior's article favoring , the steam car, stat­
ing it had solved the big question 

-of the ' clay for auto­
mobilists, simplicity and economy in operating a 
machine. I do not own a steamer, but Fate o�daills -
that there should be one in the family whellee comes 
my knowledge on the subject. In regard to Mr. Prior's 
first point, simplicity, to me the only connection the ' 
word has with a steamer is simply to leave it alone. If 
there is any gas car more complicated, and mysterious 
than a stemper I have yet to see it. To be really eli� 
gible for driving a steamer one should take an engi- -
neer's training. One has to keep a vigilant eye on the 
various dials of steam, pressure, etc., that keep com­
pany with several valves on the dashboard, to say 
nothing of pump valves located within reaching dis­
tance of the driver. These are only ' a ,  few of the many 
simplicities that demand the constant attention of the 
eareful driver, and help to pile up trial and tribulation 
for the owner of a steam car. 

Next, the important subject of economy. Yes, kero­
sene is cheaper, selling for about nine cents a gallon, ­
as compared with twenty-four for gasoline, but some 
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things are worth the price. Perhaps Mr. Prior has been 
in one of the big stores in New York equipped with a 
restaurant where one may eat on the lower floor, close­
ly connected with the kitchen, and for a moderate price 

.not only can obtain food, but be entitled to all the 
savory and unsavory odors thtown in, including the 
aroma of grease, fish, stews, etc. And also for a little 
higher price one may have the privilege of dining on 
the top floor, far away from these appetizing smells, 
where one may masticate to the strains of music and 
aid digestion by the beautiful view of New York's sky 
line. For one not born and bred in a soap factory 
there is but one choice� Some things are worth pay­
ing for" and gaSOline as compared with kerosene and 
its results is one of them. 

There is an everlasting odor, going, coming or stand­
ing, in the cal' that uses kerosene fot' ' fuel. ' Kerosene 
I\ever will be popular or practical so long as it is 'ac­
companied by that penetrating and disagreeable ' odor, 
which takes us back to , the days of smoking Illmps. 
Aft�r ll. day's ride, the car, the Passengers and in fact 
the whole outfit reeks with attar of kerosene, which 
can be purchased at any country store for nine cents 
a gallon. 

Users of steam cars are getting less each year in­
stead of , more, and it is only a question of time when 
the old steamer will be as scarce as the deacon's one­
horse shay. 

A RIDER IN A STEAM CAR. 

How the . Giant Destroys 
By C. H. Claudy 

AT Gettysburg a sharpshooter built himself a little 
wall between immense boulders in the Devil's Den. 

He was found dead behind his wall with no wound 
upon his body. 

In the battlefields of Europe many men die without 
a wound. Natural attitudes show they died instantly. 
The only theory which fits the facts is tb,at they die 
from what kills the_ worker in compressed air-the 
dread caisson disease or .. the , bendfi." 

Bubbles froth to the top of an uncorked cliiuiipagne 
bottle. In , a  soda; siphon , are no visible bubbles, but 
many are 'in the liquid Which squirts from ito' Sudden 
release of pressure draws gas from a liquid. 

It is supposed that tremendous pressure from violent 
explosion and its sudden release causes bubble's of air 
to form in the blood of the men who .die without a 
wound. , In , " the benda- " these are allow.ed to ' escape 
slowly ( and painfully ) while pressure is gradually 
reduced. The man lives. If pressure is suddenly 

'
re­

duced the bubbles are large enough . to stop the heart 
beating. The man dies. ' On the battlefield there is 
nothing to soften the sudden .increase and decrease of 
pressure. A m�n died at Gettysburg in a situation be­
tween huge rocks which might easily have allowed the 
puny shells of '63 to create a sufficient pressure to make 
him kin to his dead soldier brother of 1916. 

We read so much of shells and explosions and detona­
tions and shrapnel and forty-two centimeter guns and 
.. high " explosives that we pass them '.by' as common­
places-dread, perhaps, imd fearful, but still, a matter 
of course in war. J;'et-what is im 'explosion? 

It is Commonly supposed truit explosion is but n. rapid 
burning of a chemical compoUIid. Sudde� 'c6mbustio� 
may be explosion, but; not all explosions , are merely 
rapid - cO:plbustion. � Many explosives ignite " and ' burn 
harmlessly which, hit with a hammer; , will tear any­
thing to pieces in the- immediate,vicinitY. Gunpowder­
whlc;rJj: explod.es by ' rapid combllstio�, is ' no ' longer ·even 
the prototype of explosive: So, wonderiul' when first 
discovered, if is now' a back number, out of,date, a v�ry 
pigm.y, compar¢d, to some oi its .. b,jgh}' relatives. Even 
its ,rate ot -burning is no more a maITet� 
, How ,fasf a COfuPOUlld wili .. 

'
expiod� ,j is important, 

All explosives r�uire , confinement 'to be e1fectiye, just 
aEl a blow . requtres something solid , to lajui '..uPOR to 
do damage. , The most vicious uppercut will ' riot hurt 'Ii 
chin in front of, which there is a piliQw. ' SiInilarly' gUn�' 
pow!Ier, which, ineffective as it is, may yet be terribly­

destructive when. set off in confinement, will go up lu ' li.  
harnile,ss puff of smoke, if ignited i n  a little pile on the 
ground. 

. 

But a piece of dynamite on the ground will blow a 
hole -in the earth: From this has come the absurd beilef 
that dynamite explodes only downwards. Any ex­
plosive acts with equal force in all directions. Uncon­
fined, slow burning gunpowder can push the air a way 
fast enough to make room for it;; bulk of released gas, 
while dynamite changes from a solid to a gas so quickly 
that the inertia of the air is all the confinement it 
needs. Support a sticlf of dynamite on the under side 
of a plank resting across two logs and this wHI be shat­
tered as fully as if it rested on the ground Wl:1h 
dynamite on top. 

Capping a charge of dynamite on an exposed surface 
with a handful of mud is a custom which some min�rs 
have found effective. They say, .. It holds down the 
force." And when the' dynamite has been slowed up in ,  
the factory by the admixture of some inert substance 

3�9 
even so modest a confinement as a handful of mud, 
gives just the added inertia, needed by the confining 
air to make the rending force most effective. The 
same thing can be observed if a heavy metal weight or 
stone is placed over a charge of gunpowder on the 
ground-there will be no doubt of the hole blown in the 
earth under such circumstances. 

Not all explosives are bwning compounds or mix­
tures. There is the peculiar and, not thoroughly under­
stood phenomenon of detonation. The most common de­
tonator is fulminate of mercury. This small confined 
fiend from the Hades of Explosia is not used to do 
damage itself-for it has no great power to move weight 
or rend at a distance. With one or two exceptions, it 
is the most vicious of all the compounds which go off 
at a blow. Its use is to fire the, explosive which does 
the damage. In its ow� field it is supreme-not only 
in J;!etting the larger giant · to his task, but in tellmg 
him how he shall do it. It makes much difference to 
some explosives whether they are fired with a fulminate 
which ,shoCkfi them into action or whether heat alon; 
inspires them to work. Thus 15 grains of fulminate 
of mercury will start King Guncotton doing damage 
much more effectively than 70 times as much hitro­
glycerine. 

The force of a detonator is enormous-but effective 
for but a short ' distance. Gunpowder will explode, and 
propagate its explosion at a rate of from. two to three 
meters a second up to an outside limit of ' 300 met�s 
a second under the most favorable conditions. The 
fulminates have a minimum propagation _ oI about 8,opo 
meters a second. A ineter is something over 3 f�t. 
A sixty"mile an hOur express train- goes 88 feet a second. 
Imagine 24,000 �eet a, second ilnd you will know why 
a very minute- quantity of :till min ate of ' mercury goiilg 
off in your ' hand will carry a finger with it and yet 
not burn your coat. 

The whole power of ' any explosion, whether it be· a 
burning or a detonation�which i8 a 'sudd�n flying of 
certain chemicals , into gas all · at once, Elverywhefe 
throughout , th'e mass regardless of heat-is caused �y 
Nature's total refusal to permit two bodies to occupy 
the same place at the same time. Gunpowder occupies 
a hole drilled in a rock deep enough to accommodate 
a pint. A fuse explodes it. During the time it takes 
that pint of gunpowder to change to a gas it grows, 
so that there are 401 pints of gas occupying the holel­
or trying to. If the hole is strong enough, they might 
-but it isn't. They push the rock apart and make 
room for themselves. If it was a pint of good dynamite 
there would be a volume of 847 pints of gas trying to 
occupy that pint hole. And if it was blasting gelatine, 
1,386 pints ! 

But the matter is not wholly one of two things in 
the same space at the same time, but how long the two 
are given to adjust themselves to the fact-which is 
that they can't occupy the same space at the same time ! 
Here we come again to the rate of explosion. 

The explosive tester calls , it th� relative kinetic 
energy. He expresses it in kilogram .meters per seconJi. 
One does not need to know the ·-scientific meaning of 
the term to understand its Significance. Gunpowder is 
rated as having a kinetic, energy of 4,587. Picric aci�, 
which is one of the giants of the explosive family ow:as 
to having a kinetic energy of nearly 3,500,000. 

. The last 20 years has seen a vast development of the 
"-,art." of making explosives. In-our Civil War we knew 
gUnpowder. In this war we have smokeless powder, 
gun cotton, dynamite, .. hIgh' " explosives togeth�. 
M!>dern "'ar is so terrible because of man's ability to 
mllk!l SUbstances which can kill at enormous c1istancEis, 
and which can wreck and ruin 'with the mere power of 
their' resistl�ss s:weep! the shock of their pflssing. But 
a' few , years. ago, it a piece of expleding shell didn't 
actuallY hit,a man, it was harmless. The crater thrown 
�p by Grant'll:,:itmpowder mine at Petersburg-a giaht 
in iti �-'-would be ,an . ant-hole to the crater of oAe 

'ni.odel�Il· Eurepean , s�eIt. 
' 

So muctrhave we Progressed ( ! )  in , 50 years- ! 

Pi'o4u.ction of .Edible 'B�ans �, Manchuria 

T�E rionedible" Oil-producing- soya beal!- Is the pri?­
clpal bean of commerce and export in the Mukden 

consular district of Manchuria, and is produced in large 
quantities. Edible beans are produced for home coll­
sumption. However, in normal crop years a surplus 
of edible beans is usually available 'for export after t�e 
home demand has been supplied. Reports indicate that 
this year's crop will be normal. 

The principal edible beans are " hsiao-tou " and " 11I­
tou." The former consists of three varietil�s-re�, 
which is considered of. an._ excellent quality ; whitil, 
which conwares" \v-ith the AmeI'ican

'
navy bean ; arld 

one of nlixed ' eolciiS¥: red, ,
'
w}lite, -black, and ' marblh. 

The lu-toU, a 'greeti, : bean, is 'tr�ed pJ:lncipally -in the 
manufacture of - ve�mlceili and- , starc,h., ' :The: quanti4,v 
of edible beans available for expo-rt from this, disiri�t 
in

' 
th'e pllst . few years has been roughly 7,000 to io,oOo 

tons per year� ' The" hsiaa-iou. is .. exported chiefly 1io 
, Japan, while the lu-tou is exported to Chtna proper. 
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Prototypes of Modern Artillery 
Cannon of Several Centuries Ago Were Based on Same Principles as Present-Day Pieces 

THE artillery that is being used in the battles of to­
day is not a recent institution. As far back as the 

fourteenth century the Italians produced a cannon 
which in principle was not unlike the modern field gun. 
The huge Krupp and Skoda howitzers, before whose 
battering the most powerful fortresses have crumbled 
in the present war, cannot lay claim to being innova­
tions, for artillery involving the principle of high tra­
jectory fire has been employed in the battles of the past 
several hundred years. 

As far back as the middle of the fourteenth century 
the Italians produced a cannon which was mounted on 
a wooden carriage, the cannon and carriage together 
being known as a cerbotana, which is illustrated in 
Fig. 1 of the accompanying illustrations. A few years 
later this piece was followed by the so-called cerbotana 

ambulatoria, illustrated in Fig. 2. This, in turn, was 
succeeded by the piece shown in Fig. 3, and again by 
the orgue de bombardes, appearing in Fig. 4. The orgue 

de bombardes was provided with a number of barrels, 
for the purpose of delivering volleys at a time instead 
of single shots. 

Another type of cannon developed during the four­
teenth century is shown in Fig. 5 and is attached to a 
wooden firing platform by means of metal bands. The 
platform, in turn, is mounted on two wheels to facilitate 
transportation and is provided with a wooden shield 
for the protection of the gun crew. 

In the way of a novelty an elbowed bombarde was 
introduced during the fifteenth century. The fire cham­
ber of this piece was placed at right angles to the ball 
chamber, but the piece was found to be so lacking in 
solidity that it was soon condemned as impracticable. 

During the sixteenth century the breech method of 
loading made its debut, a German cannon said to be of 
that period and provided with a breech-loading mechan­
ism being shown in Fig. 7. Its mechanism consisted 
of a breech lock which was simply pushed into the 
rear end of the bore and locked there with a pin or 
key passing through slots in the gun and in the breech 
block. 

About the middle of the nineteenth 
century the Prussians invented a 
breooh • .mechanism composed of two 
wedges. As will be noticed in 
Figs. 8 and 9, showing the 
breech-loader in open and 
closed positions, the wedges have 
equal angles and are placed side by 

customary charge of powder is two thirds the weight 
of the ball. 

The mortars or tmbuccho shown in Figs. 14 and 15 
were used as early as the sixteenth century and, as 
will be noticed, the angle of fire was determined by a 
gage and plumb line. The ammunition was in the 
form of stone balls, some of which were as large as 
25 inches in diameter. 

"Land Cruisers " in the Battle of the Somme 
"TANKS " they have been dubbed by the mass of 

British fighting men at the front ; but among the 
more discerning minority they have more aptly been set 
down as " land cruisers." 

And such in truth they are, as a brief study of this, 
the very first photograph of the new war machine to 
be published, will show. For, like the fighting ship of 
the seas, it is built solely of steel, and from deck to 
keel is plated with armor sufficient to protect its vitals 
against such projectiles as are likely to come its way. 

Dissect the naval cruiser, and you will find that its 
vitals ( engines, magazines, steering gear, etc. )  are con­
tained within a sort of inverted, armored box, consist­
ing of sides, ends and roof. So in the land cruiser the 
engines, fuel tanks, steering gear, ammunition supply­
to say nothing of the crew, are all snugly sheltered from 
the bullets of the enemy, from whatever direction they 
may come, even if from above. 

Like the ship, the " tank " is steered by means of a 
rudder at the stern-represented by the pair of wheels 
in the forefront of the picture-for the view is taken 
from the rear, not the front of the machine. Possibly 
the steering is also done by the separate manipulation 
of the tractor belts. 

And lastly, to make the parallel complete, the battery 
of Maxim guns is mounted in two sponsons amidship, one 
on each broadside. So strict is the parallel here, that we 
may describe the concentration of fire in true shipshape 

October 11th to 21st, refiected as in years past the 
progress of electricity in the home, in the industries, in 
our National defense, and in practically every other line 
of human endeavor. 

Illumination and illuminating devices appeared to be 
the prime feature of the recent exposition, especially to 
one who has visited the electrical expositions of the past 
half-dozen years and has witnessed the constant im­
provement in the lighting arrangements, beginning with 
the pioneer tungstens and terminating for the time be­
ing in the employment of blue-glass, nitrogen-filled 
tungsten lamps. The general illumination of the ex­
position was most striking, for in stepping into the 
building from the daylight outside the visitor was sur­
prised to find the same kind of light he had just left ; 
in truth, one could hardly refrain from casting a look 
upward at the ceiling to ascertain the source of the 
" daylight," only to find thousands of pale blue bulbs 
where a skylight was expected. 

Because of their wide employment in photographic 
work, particularly for motion pictures, a comprehensive 
exhibit of Cooper-Hewitt tubes was of much interest to 
the multitudes. Here were to be seen tubes in various 
sizes, ranging from 10 to 67 inches for photographic as 
well as for industrial purposes. Among the newer 
forms of this mercury-vapor lamp was a table lamp 
possessing several unusual features. Meanwhile, in the 
metallic filament lamp exhibits there were to be found 
lamps ranging from the small one- or two-candle power 
fiashlamp bulbs up to the 1,000-watt bulbs for general 
illumination. Photographic-blue lamps, which are com­
ing more and more into use in photographic studios 
where artificial lighting is employed, were shown in 
yarious sizes, along with 40- and 60-watt argon gas­
filled lamps which, because of their blue-glass bulbs, 
emit a light that is fairly free from red and yellow rays, 
and hence closely simUlates daylight. In marked con­
trast was the intense orange light shed by a neon tube, 
which had the psychological effect of making one cheer­
ful because of its warm and pleasant lighting of all 
objects. The color-testing value of a new form of 
tubular lamp was disclosed in a darkened booth, where 
a bunch of violets was successively shown under the 
rays. of .that .. lamp and under the . rays · of an . ordinary 

incandescent bulb. The same eX-
periment was repeated with a piece 

of meat, with rather startling 
results. 

A large part of the expo­
sition was devoted to tile 
application of electricity in 
the home, and accordingly 
there were to be seen the 
usual gamut of electrical 
appliances, starting with the 
electric toaster and ending 
with the electric washing 
machine. To the casual 
observer these exhibits did 
not present any startling 

side in a hole that is bored at 
right angles to the bore of the 
cannon. When the wedges are 
allowed to drop, the holes 
bored in each are aligned, 
access being thus gained to the 
rear end of the cannon bore 
for the loading operation. 
When the shot and powder 
have been placed in the can­
non, the wedges are pushed 
upward and firmly secured in 
place by turning the winged 

Copyrighted Underwood " Underwood 
The first photograph to be publi!�hed of the " tanks " or " land cruisers " on the Somme 

innovations, although more 
likely than not there were 

screw which causes the wedges to spread and effectively 
seal the rear end of the bore. 

The most primitive of cannons shown in the accom­
panying illustration appears in Fig. 10. It was a single 
tube or chamber of . iron, open at both ends and bound 
with a seCtional wooden caSing that was held in place 
by metal straps. The bore of this early cannon appears 
to have been 20 . centimeters, while its length was one 
rueter. Stone balls were used as projectiles. Accom­
panying this cannon were all sorts of implements, such 
as tongs, pinchers, forks and large hammers, evidently 
intended for the loading operations. 

In Fig. 11 is shown an Italian field piece which came 
into use during the fifteenth century, and which was 
intended solely for the throwing of stone balls upon 
houses or fortifications. This, obviously, is a prototype 
of the present siege artillery. As will be noticed in the 
illustration, the barrel of the gun was inclined at an 
angle in order to secure high trajectory fire the same 
as that employed in the siege guns of the present day. 
The angle of fire was regulated by altering the supports 
at the front and rear ends of the cannon. No wheels were 
provided for this piece inasmuch as it was intended to 
be used for some length of time in one location. 

Cannons of more modern design and form are shown 
in Figs. 12 and 13. These pieces were described in 
terms of the ratio of the diameter of the bore at its 
mouth as a unit, with the length of the bore and the 
powder chamber of the gun. For example, the length 
of the bore of the gun shown in Fig. 12 is 18 mouths, 
the bore of the powder chamber is four mouths in 
length and five sixths of a mouth in diameter, while the 

fashion by saying that the land cruiser has a bow and 
stern fire of four guns and a fire of three guns on each 
broadside. 

The machine is driven by two broad caterpillar belts, 
which extend for its full length. An interesting feature 
is the upward inclination of the forward one third 01' 
the belts, at an angle, apparently, of between 30 and 
40 degrees. It is this feature which enables the cruiser 
to " breast a heavy sea "-that is to say climb over a 
bank, or lift itself out of a shell hole. For when the 
rear two thirds of its length is resting on one side of 
the shell hole, or battered down trench, the upwardly­
sloping forward third is bedded against the other side, 
� nd because of the heavy grip of its tractor belt, exerts 
a powerful lifting effect, which carries the front end of 
the machine up the slope. 

The photograph shows a land cruiser in distress. The 
right-hand belt has parted, and the broken end, evi­
dently, has caught in the machine. As it moved for­
ward, and the belt was drawn over the double sprocket 
wheel (plainly discernible in the photograph) the belt 
was pushed up into a loop, clear of the rail. 

The upward slope at the front end explains the feats 
of crushing down trees, walls, and even buildings ; for 
the machine would begin to climb up on an obstacle, 
using its own great weight to bend over and crush down 
everything in its path. 

The Electrical Exposition and Motor Show 
of 1916 

THIS year's Electrical Exposition and Motor Show, 
held at the Grand Central Palace, New York, from 

numerous · improvements and refinements presented in 
this year's offerings over those of previous years� O� 
point, however, was much in evidence : electrical cook­
ing devices, particularly table stoves, are being made 
so as to combine what were heretofore several separate 
appliances, such as toasters, broilers, frying pans, egg 
poachers, and other forms of cookers. It is not only 
in the matter of variety of operations that the user of 
such a table stove gains, but in the matter of current 
consumption ; for it is now possible, with the same 
expenditure of current, to carry on two or three cook­
ing operations and thus prepare an entire breakfast or 
light luncheon on the dining-room table at the cost of 
a few cents for electricity. Although electric cooking 
has long been admitted a costly proposition where cur­
rent is generated by steam power, much is being done 
to reduce the cost and to bring electric cooking within 
the reach of everyone by the later-day appliances. 

According to the exposition, electricity is carrying on 
its invasion of the industrial field without signs of a 
halt. There was to be seen an extensive line of motor­
driven machines for practically every large industry, 
from the large, heavy-duty lathe for the manufacture 
of shells, to the small, high-speed circular steel blade 
for the cutting of several dozen pieces of cloth at a 
time in clothing manufacture. The wide-spread em­
ployment of electricity in the modern dairy was learned 
by a visit to the feature exhibit of a leading milk dis­
tributor, where the electric milking of the cows and 
the subsequent treatment of the milk attracted much 
attention. Another feature was an electric bakery that 

( Oontinued on page 395) 
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The Traveler's Tree-a Popular Misconception 

ONE of the most . curious plants now pretty generally 
introduced in the parks and many lawns of private 

residences in tropical America is the so-called traveler's 
palm which is familiar to botanists under the name 
Ravenala madagascarensis. The traveler's palm is not 
a palm at all, but is closely related to 'the banana plant, 
a member of the musa fatnily. While the trunk in 
general appearance is like that of a palm, the leaves 
are arranged at the top in two rows on long stalks 
diverging in the form of a gigantic fan. The leaf bases 
are borne on opposite sides of a genuine trunk one above 
the other. These sheathing bases fit so closely together 
· as to preclude the evaporation of the water that runs 
down the channel on the upper or inner side of the mid­

'rib. By puncturing the midrib of any of the leaves may 
'be obtained a considerable quantity of water, which is 
'said to be used by the weary travelers to allay their 
thirst. It is for this reason that the tree received the 
name traveler's palm or traveler's tree. 

Our diagram represents roughly a cross section 
'through the cluster of leaf bases which are folded to­
gether lengthwise like the leaves of the iris or flower­
de-Iuce. These leaf bases correspond to petioles or leaf 
-stalks of ordinary leaves as in the oak or cherry, and 
:in the case of · the traveler's tree 'what would be the 
upper surface of the leaf base is within. Thus, each 
leaf base ' strad(lles the next' inner one which is known 
as " equitant." It is in the spaces marked x that the 
water collects. At the points A A the leaves clasp very 
close so that the water in the spaces x cannot escape. 

Stories have been going the rounds in newspapers ad­
vocating the planting of this tree in the dry ,arid regions 
of tropical countries for the purpose of supplying water 
to travelers. In reality there is little else but sentiment 
in such stories and many readers are misled as to the 
true character of this tree, which grows naturally only 
in Madagascar and thrives only in the vicinity of water. 
While most stories state that the tree has been created 
to supply the tired wayfarer with the much needed 
water to quench his thirst in passing from one spring 
to another across the arid waste, the leaves in fact are 
never punctured except from curiosity or wantonness. 
Moreover, if the traveler were to perforate the leat 
bases for the sake of the water they contain, he would 
find a vegetable-flavored liquid filled with dirt and larval 
insect in the reservoirs of the traveler's tree instead of 
clear, fresh water fit to drink. , 

' One writer who Iived iIi l\fadagascar ' for m�ny years 
states that if the uses of the tree are to be taken as Ii 
'basis for ' its name, the tree inight more appropriately 
'
be named the household tree, because - ill its' native 
habitat its leaves furnish the people with thatch and 
sides of their houses ; the leaves- are used also exten­
sively for making a great variety of minor household 
articles, and the trunks, which are woody and durable 
in cont�ct with the soil, are used for posts and even 
for flooring in warehouses where it becomes extremely 
hard and lasts"inifeftniteiy. The seeds are said to con­
stitute a wholesome food. 

The tree is now cultivated in Central and South 
America for ornamental purposes. .A feature of general 
interest is presented by this tree in its peculiar arrange­
ment of its 'leaves which are oblong in form, and are 
larger 

' in size than 'those 'of any other known plant. 
The flowers are small and ilUmerous and arranged on a 
spike that is produced from the center of, the stem as 
in the banana. 

How Fast Does a Fungus Grow? 

AN observant student of nature Will have remarke4 
that among the specimens of vegetable lIfe whi� 

grow with notable rapidity are the fungi. Frequently 
in the morning one will see a mass of fungi pushing 
their way up through the ground at a place where there 
was no sign of life the night before. Thi!! quick de­
velopment is mainly due to the fact that the mycelia, 
the vegetative system which the untechnical observer 
would be apt to designate as " roots," and from which 
the ,spore-bearing processes arise, are often present in the 
soil for months in a dormant state. With the incidence 
of the right conditions for growth 
things happen with amazing sud­
denness. 

The photographs shown herewith 
record the growth of a specimen of 

SCIENTIFIC AMERICAN 

A 
Section through a '  cluster or lear bases showing how 

,they trap water 

The Traveler's tree popularly Impposed to store pure 
water ror thirsty travellers 

the Fly Agaric, Amanita mU8caria, a species fairly well 
diffused through the temperate regions of the earth. 
At two o'clock on a humid afternoon the top of the 
cap is seen just pushing its way through the soil. Four 
hours later we note a decided increase in the size of the 
organism. Next morning at six o'clock the change is 
even more marked, while in another twelve hours-mak­
ing twenty-eight hours in all since the first appearance-­
the development of the toadstool is complete. The 
height was then nearly five inches. 

In many tropical speCies even this rapid rate of 
growth is far outstripped. A specimen of stinkhorn 
fungus" Phallus , aurantiacus, was observed by a com­
petent naturalist in Hawaii to extend at a r!lte of more 
than an in�h a minute during its final stages of de­
velopment. Indeed, it was declared to be possible to 
see the growth of this strange plant. 

Injecting Iron into Sick Pineapples 

A DISCOVERY which may greatly increase the out­
put of pineapples in the Hawaiian Islands has been 

announced by M. O. Johnson, chemist of the United 
States experiInent station in Honolulu. He has de-

I vel oped a method of neutralizing the action of man­
. ganese 'On pineapples . grown on soils heavily impreg­

D'Ilted with this mineral. 
An atea variously estimated at 6,000 to 10,000 acres on 

this island has ' black-top . soils which are impregnated 
with manganese in proportions up to 2 and 3 per cent 
of the weight ' pet ' acre-foot: ' When pineapples are 
planted on these soils they grow well for a time, but 
as ' the 'har'v�st , tIme - api>roaches- tlie ' leaves drop and 
become yellow. �b.e �ruit usually forms, but does not 
develop p�operly, and it .-ripens before attaining full 
maturity, or, on the worst iands, fruit hardly forms at 
all. 

The manganese pineapple is not good to eat out-of­
hand and is 
hardly worth 
canning, for 
no sugar is 
formed a n d  
the j u i c e s  

First day -2 p. m. First day-6 p. m. Second day-6  a. m. 
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have a peculiar acidity. In years past much good money 
that has been put into pineapple plantations has van­
ished because of the poor crops of unsalable fruit 
produced on fields containing abnormal quantities of 
manganese. 

The subject has been investigated by the Hawaii ex­
periment station. Bulletins 26 and 28 and press bulletin 
23 deal with it. From a practical standpoint, all that 
had been accomplished until recently was to advise 
prospective planters to have chemical analyses made of 
their soils, and if they found manganese present, not to 
plant pineapples. 

Fertilizer experiments have been undertaken, but no ' 
results were obtained except from barnyard manure. 
When manure was added to the fields at the rate of 12 
or more tons per acre, the pineapple grower sometimes 
had a fairly normal crop of the ripened product and 
sometimes did not. Stable manure at the rate of 12 
tons per acre was an expensive proposition, and had it 
not been for the Army post at Leilehua, even enough 
manure for experimental purposes would not have been 
obtainable. 

In the investigations conducted during the past year, 
charts were prepared, and soil and pineapple�plan:t 
analyses plotted, with the result that it was observed 
that the manganese dioxide present in the soiIs was 
alkaline in its reaction and that when it occurred in 
unusual proportions it rendered all the Iron in the soil 
insoluble. It therefore appeared that the sick pine­
apples were dying from lack of iron, although chemical 
analyses showed as high as 20 to 30 per cent of iron 
present in the soils. The case was parallel to that of 
the ancient mariner, who saw " water, water every­
where, but not a drop to drink." 

There was an abundance of iron in the Kunia and 
Wahiawa soils, but it was locked up with the manganese 
so firmly that the pineapple roots could not get hold of 
any of it. The experiments proved that it was lack of 
soluble iron that was causing the trouble. By means of 
the simple expedient of injecting a hypodermic needle­
ful of iron sulphate solution into a yellow and dis­
couraged-looking pineapple plant, a change was pro­
duced, for it promptly turned green, took on a new lease 

. of life, and grew as all proper pineapples should grow. 
It would be out of the question to inject into each in­

dividual pineapple plant, and field experiments were 
' undertaken to find some other way. No results were 
obtained by putting iron salts into the soil, where' they 
coyld be taken up by the roots in the usual way, so the 
plan of painting or wetting the l�aves

' witli 'Ii :cifpperas 
solution was tried ' illld prov� 'successful. ' Sick pine�, 
with yellow, droopy leaves, 'were able to absor6 enough. 
iron through their leaves to satisfy their needs: 

The ripening of the pines 'has been" watched with cun­
siderable interest, as !!ome 'doubts' were felt as to the 
flavor of the pineapples themselves. The palatability 
tests, just performed, have indicated no appreciable dif­
ference between the flavor of treated pines grown on 
manganese soil and the normal pines grown oil the berSt 
pineapple land. The intense acidity ' of the 

' 
uritreateU 

pines on manganese soil is w�ll known to those fainiliar 
with local pineapple problems . 

The details of the application of this method have 
not been fully perfected, as the most suitable strength 
of solution ,the number of sprayings, and other matters 
are being worked out. Some of them are best deter­
mined by the pineapple growers themselves, especially 
where the individual facilities for work may vary 

, considerably. 

Second daY-6 P. m. 
Photographs or a ·  growing toadstool, showing speed or development 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 

A Traveling Disinfector 

WE illustrate herewith the apparatus 
for a German municipal nndertaking 

which it seems might wel l be imitated on 
this side of the water. It is nothing less 
than a perambulating disinfecting plant 
in operation in the city of Charlotten­
burg. 

The disinfection accomplished by this 
device is not to be confused with house 
fumigation ; in fact, the machine is de­
Signed to be used only on such , small 
articles as can be placed inside the large 
receptacle. In this they are exposed to , 
steam at a pressure of one tenth to two 
tenths atmosphere, and at a temperature 
.of 105 deg. Cent. It will be understood 
that at this temperature there is no soak­
ing of the articles treated, but that all 
germ life must be destroyed. 

Such an apparatus would indeed be ' a 
valuable adjunct of the health inspection 
service of our large cities. 

A Camera that Photographs Birds on the Wing 

THE device appearing in the accompanying illustra­
tion is not an anti-aircraft gun, as might be sup­

posed at first glance. It is merely a " gun camera," 
constructed by Stanley Clisby Arthur, State ornithol­
ogist of Louisiana, ,and , used by him as a , "  field piece " 
when photograph�cally hunting birds. and wild animals. 

To secure photographs of.blrd Hfe so that the plumage 
detail, identificatio� marlis., and such inatters dear to 
the ,heart of . the ,trained bird student or to those who 
merely delight in �ewing ' pictu').'es of n�ture, a large 
image of the 6bject photographed must be secured. The 
difficulty of getting clOSe enough to the members of the 
vast winged tribe to secure such size or detail is known 
to all photographers who have engaged in this class of 
work. 

There are telephoto lenses that give the lat:ge figures 
desired; but the two to five seconds' exposure needed 
by thl!> type of objectives is pr,actically im);>os!>ible when 
photographing anything so lively as 'a bird. And it was 
whilp exper�m.en.tjIi�

'
t? secure larg� Image� with a' mini­

mum exposure that Mr: Arthur came upon the idea 
for the gu'n ' camera, which consfsts of an ordinary re­
flecting type of camera with the usual bello\Ys extension, 
mounted on a carriage with wheels for the sake of 
,portability and to allow quick action . in fpcusing. The 
carriage also· permits the elimination of the ftwkward 
tripod when slow exposures are required. : The bellows 
is supplemented with a '  tube of considerable length to' 
admit of the use of lenses from 30 inches �. f. and over, 
instead of the: ordinary 6- .or 8-inch lenses, 

The great focal length used in , connection with the 
�n � c�me;rit �ncreases the , size of the image secured on 
the negative without the loss pf speed as when a tele­
photo or a single part of a combinable lens is used. With 

, a Tlh-inch lens, if a bird photographed will give an 
image a quarter of an inch in height, with a 30�illCh lens 
from the same position a 2-inch image ",II! be secured. 

In the camera illustrated the , lens is r,:cessed in the 
far end of the tube . so as, to obtain, the 
benefit of a 

'
lenS ·h�d when:· working . : . '  '. . . '. .-- .', � '. . 

. 
'\0 

against the .sun or' light. , FQcu!'ing is ac-
complished in 

'
the u�uai ·manner b): means 

of a milled head. Th� long leils tnbe i� 
carried bY a bOard slidin.g' �n grooyes, sa 
that it mo,;es forw'ard or backwnrd as the 
camera is being fo�used..' ·  

" 
' , . . '. 

Lenses ' of long focal length are expen­
sive, at least ' if the modern anastigmats 
are considered. But for his gun camera:: 

A disinfecting plant on wheels 

11- by 14- or a 16- by 20-inch plate and over, and work 
at a speed of about f.S. Owing to the fact that it is 
only the " heart " of the light passing through these 
lenses that is em]Jlo�'ed in conjunction with a 4- by 5-
inch negative plate in the gun camera, exposures up 
to 1/700 and eyen 1/1000 can be made and fully 

The gun camera which permits the taking of bird and 
animal pictures at a distance, without the 

employment of expeIl8ive lenses 

exposed negatives secured if the fast plates are used. 
The gun camera is so constructed that it is readily 

taken . apal'-t to facilitate transportation. When set up 
it is perfectly rigid, and with it it is possible to photo­
graph , birds on tree tops, or stop them in flight. An 
illl,l)roYed model of the camera is being built by Mi'. 

Arthur, which calls for the use of pneu­
matic-tired bicycle wheels and some minor 
changes in the appearance of the gun 
camera ; but in the main essentials the 
camera remains the same-so simple that 
anyone interested in nature photography 
can readily construct one. 

A Man-Controlled Torpedo so vastly greater are the difficulties of 
torpedo attack in actual battle than 

during ' undisturbed torpedo practice in 
peace-time, that the results obtained with 
this weapon during the big engagements 
of the war have been very disappointing. 
Although in the great battle of Jutland 
the numerous German destroyer flotillas 
made frequent attacks on the British fleet, 
only one hit was recorded during the 
many hours of the fight. Such astonish-
ing accuracy, even at long ranges, has 
been obtained in peace-time torpedo prac­
tice, that high hopes of its effiCiency, when 

battleship fleets lined up against each other, had been 
entertained by naval officers. As a matter of fact, the 
few successful hits have been obtained at short-range ; 
practically at point-blank range. 

Consequently, inventors have turned their attention 
to the question of building a man-operated torpedo in 
which an intrepid navigator would guide the deadly 
weapon right up to the mark, at the risk of his sharing 
the fate of the torpedoed ship. In the case of some of 
these deSigns, the navigator was supposed to leap over­
board when he had come near enough to make a hit a 
certainty, trusting to his cork-jacket to keep him afloat 
until he might be picked up. 

In the case of the man-operated torpedo herewith 
illustrated, the inventor attaches to the torpedo a false 
stern, which is capable of separate flotation and is pro� 
vided with oars by which the daring navigator is ex­
pected to make his way back to a friendly ship or the 
nearest shore. The torpedo proper is driven by com­
pressed air while upon the surface or awash, the ex­
haust taking place through a vertical pipe. If it is de­
sired to make a complete submersion, the pipe is lowered 
and gas is fed to the engine from a compressed-gas tank. 
Submergence planes attached at the sides of the torpedo 
serve to carry it to any desired depth. When the navi­
gator has driven his torpedo to within point-blank range 
and has set the controls for the desired depth and 
course, he operates a rod which introduces compressed, 
air between the torpedo and the false stern .wbieh, "n1l 
our drawings show, serves at once as pilot-house and, 
life-saver. Separation' between the two takes place, the 
heavy conning tower causes the detached portion to turn 
over, and the' pilot finds himself adrift in a boat which 
cannot be capsized. 

Pipe-Line Transportation 

RESOLUTIONS have been introduced in Congress 
from time to time directing the Federal Trade 

Commission to institute an inquiry into various phases 
of the petroleum industry, the first of these resolutions 

dealing with the transportation of crude 
oil by pipe-line systems while the most 

Mr. Arthur makes use of lenses that have 
been drugs on the market for some time� 
Lenses of this type are known to the 
trade as " Long Toms," the diaphragm 
openings being secured with " Wat�r­
house " stops. These ' lenses have beeli 
relegated to the obsolete shelf since the 
advent of the newer lenses with their iris 
diaphragms, and can be purchased at 
prices ranging from $5 to $15 from almost 
any large photographic dealer. While 
these lenses are in the rapid rectilinear: 
class, still for landscape and animal work 
they are unexcelled even by the modern 
anastigmat, because of the roundness and 
brilliancy of the image secured. These 
old-time lenses were made to cover a 

Pilot controlled tor.pedo approaching within range at the surface' 

recent had to do with conditions respon­
sible for the somewhat abnormal increases 
in the price of gasoline. The first of the 
reports, " Pipe-Line Transportation of 

' Petroleum," is now completed and may be 
procured from the Superintendent of 
Documents, Government Printing Office, 
Washington. Although at the outset the 
investigation was intended to cover pipe­
line transportation throughout the United 
States, a '  subsequent resolution directed 
an inquiry by the Interstate Commerce 
:Commission which involved in part the 
s1lbject of pipe-line transportation and, 
in order to avoid duplication, that part of 
the investigation concerned with pipe-line 
systems operating east of the MissiSSippi 
River was taken over by the Commerce 
Commission. It will be recalled that in 
1914 the Supreme Court held that all 
pipe lines engaged in transporting oil in 
interstate commerce were common car­
riers and, therefore, within the jurisdic­
tion of the Interstate Commerce Com­
IpiS!d<l:!l • . , !.Vhe present gaSOline situation 

Torpedo submerged, pilot afloat in detachable section deserves inuch attention. 
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The binder in place and the tape just about to be 
swung into tape tip of the primary locking slot 

Paeketing Papers Eftieiently With a Cardboard 
and Tape Belt 

, ' RED TAPE " has become a synonym for en-
tangling routine and waste of time ; yet the good 

old red tape once so common in the packeting of docu­
ments, had enduring virtues. Papers tied with it we�e . 
held secure for any time, no matter what the size and 
shape of the parcel. Uncanny knots that either failed to 
remain tight or persisted in doing so just 
when they should not, doomed this sturdy 
fabric. But tape, combined with card­
board, has come into its own again. With 
these two materials a binder has lately 
been invented that is likely to prove a 
boon in keeping papers firmly bound yet 
readily accessible. 

'The average person may not appreciate 
how importltnt a part the packeting of 
papers plays in a busy office, especially in 
organizations given over almost entirely 
to correspondence and the handling of 
letters, documents and securities, and 
what a problem its proper performance 
presents. Clips slip or fail to grip when 
heavily taxed ; rubber bands are affected 
by heat and are comparatively short lived. 

SCIENTIFIC AMERICAN 

It is pointed out that where electric signalling is in 
use this machine will record the signal given, so that 
where different signals are used for the different mate­
rials, it can be seen just what material is being handled, 
and from and to what point. Also the exact time sig­
nals are given may be recorded, so that it can be plainly 
seen whether delays are caused underground or on the 
surface. Where " Pull Ball " signalling is used a con­
tact can be arranged which will give the same 
results. 

The base measurements of the recorder are 16 by 
16 inches. The height depends on the depth of mine, 
the recorders being made in three sizes ; 15, 18 and 24 
inches high. The recorder can usually be attached, as 
convenience dictates, to the end of the drum shaft, on 
the reverse shaft, on the indicator shaft, or on any shaft 
which runs true and moves and reverses with the hoist­
ing drum_ The recorder should not be placed so far 
from the shaft to which it is connected as to cause loose 
motion in the chain. 

The means of recording the movement of the skip are 
simple . .  There are two drums on vertical spindles. One 
drum, driven by a clock, winds the sheet from the other 
drum so that the plan and exact length of time idle 
are registered by a pen attached to a nut working on 
the screw noted in the foreground of the photograph. 
When the skip moves up or down the pen records such 
movement, receiving its motion through the chain, shaft, 
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The tape pulled taut and finally secured in the notch 
that double locks the packet 

it can be seen just where delays occur and whether 
caused underground or by the engineer in charge of the 
hoist. The charts being made so that the position of 
the levels and important points conform with the same 
in the mine, these records can be read very easily. The 
record of the signals given is also very plain, showing 
just where the skip was when a signal was given, and 
the nature of that signal. 

Manufacture of Bar-Ie-Due Jelly 

B AR-LE-DUC jellies and jams take 
their name from the town of Bar-le­

Duc, capital of the Department of Meuse, 
France, which specializes in their manu­
facture. They are prepared with currants 
specially chosen on account of their size, 
but which are not produced by any par­
ticular variety of currant bush. The fol­
lowing outline of the method of prepara­
tion may be of interest : 

During the month of July each year, 
trained workers receive from the factories 
quantities of currants which they take 
home for the purpose of removing the 
seeds. In this process the berry is held 
in the fingers of one hand and the seeds 
are removed by means of a goose quill 
sharpened to a fine point. The work is 
exceedingly difficult and requires con­
siderable dexterity acquired by long 
pra:ctice. -

An ingenious official, who has had to 
battle with the packeting and filing prob­
lem in one of New York's biggest institu­
tions, has invented what he calls a T'ibler 

-such . being··the-combined�in:itials�of-its 
virtues. The illustrations show plainly 
the get-up of the binder with its strip of 
cardboard and its cleverly arranged lock-

Operated by compressed air, this road roller and scarifier performs its work 
most efficiently 

As soon as the currants are returned 
to the factory, sugar is added and the 
fruit cooked. The quantity of sugar 
used is much greater than in ordinary 
jams and jellies, owing to the fact that . 
the jelly boils for only a short time in 
order to avoid the oversoftening of the 
berries. Softening, it may be added, would 
cause them to lose their attractive ap­
pearance, which is the specialty of the 
Bar-le-Duc product, the whole berry being 
seen through the glass jar. When pre­
pared, the jelly is placed in small pots 
closed with a metal cap, and the pots 
are placed in boiling water to further 
insure the keeping qualities of the prod­
uct. As Bar-le-Duc jelly is prepared 
chiefly for the export trade, this latter is 
essential. 

ing device which grips and holds the tape. 
Experience has proved this binder is in 
truth tight, instantly binding, lasting, and 
easily removed, as claimed by its name. 

Pneumatic Road-Scarifier on a Road 
Roller 

U TII;.IZING the weight and power of 
the ordinary road roller and eliminat­

ing the rather unsatisfactory porcupine 
road scarifier, the latest type shown in 
the accompanying illustration is worked 
by compressed air. It consists of a pneu­
matic cylinder carrying on the lower end 
of its piston a yoke with the cutting pins. 
The yoke is forced down by admitting 
compressed air into the top of the cylin­
der, shoving the scarifier teeth into the 
ground and keeping them there during the 
work. By admitting air to the under 
side of the piston, the teeth are with­
drawn from the road. The air used is 
made in a small compressor driven by the 
roller engine and stored in two tanks be­
side the piston as shown. 

How Did It Happen ? 
A Novel Hoist Recorder for Mines and 

Elevators, Designed to Answer 
this Question 

By Frank C. Perkins 

Five firms at Bar-Ie-Duc manufacture 
j elly in normal times. It is doubtful 
whether . the jelly is now being made, 
owing to the fact that the district is in 
close proximity to the firing line and that 
many, if not most of the civilians have 
left the region. 

French statistics do not show the quan­
tity of this jelly exported, but upon exam­
ination of the total exports of jams pre­
pared either with sugar or honey, . it is 
found that the French export trade has 
decreased but little since the war, 1,005 
tons of such jams having been exported in 
1915, as compared with 1,025 tons in 
1914 and 1,132 in 1913. T HE accompanying illustration shows 

a hoist recorder for mines and ele­
vators developed at Ishpeming, Mich., 
with a diagram or record taken on this 
instrument. This recorder will furnish a 
complete record of the movement of the 
skip for each shift of 12 hours or less, 
showing the time taken in moving it 

This instrument keeps a complete record of the work in mines and of mine elevators 

The only factor which appears to mili­
tate against the manufacture of similar 
jelly in the United States is that cheap 
female labor required to remove the 
seeds from the currants would prob­
ably not be available, thus raising the 

from one point to another, showing all delays, the length 
and location of these, the number of loads hoisted from 
each level and the total amount hoisted daily. This 
record will also furnish valuable evidence in the case 
of accidents connected with the skip, and delays and 
mistakes which occur from time to time, for it will 
eliminate conflicting reports between men underground 
and engineer in charge of the hoist. 

bevel gears and screw. In the accompanying illustra- . 
tion the glass door in front of the instrument is thrown 
open so as to expose the entire mechanism. 

As it is essential to have a thorough knowledge of the 
working conditions, these recorders are of inestimable 
value to any mining company. The device records every 
movement of the skip and atIords a record of the kind 
of signals and the exact time they were given, so that 

cost of production to a figure much above that in France. 
It is hardly possible that such labor could be replaced 
by machinery in the delicate operation of handling cur­
rant berries for the removal of the seeds. As far as the 
French production is concerned, it does not appear likely 
that normal quantities will be available until after the 
cessation of liostilities, as the cost of sugar, the prin­
cipal ingredient, is now double that in time of peace. 
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L E G A L  N O T I C E S 

INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D. C., in regard 
to securing vali d  patent protectiou for their 
Inventions. Trade - Marks and Copyrights 
registered. Design Patents and Foreign Pat­
ents secured. 

A Free Opinion as to the probable patent­
abi lity of an i nvention will  be readily given 
to any inventor furnishing us with a model 
or s k e t c h  and a brief descri ption of the 
device in question. All communications are 
strictly confid ential .  Our H a n d - B o o k  on 
Patents will  be sent free on request. 

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

All patents secured through us are de­
scribed without cost to pa t e n  t e e  in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Building New York 
B r a n c h  O ffi c e :  625 F Street, Wa.hington, D. C. 

Annual S ubscription Rates for the 
Scientific American Publications 

Subscription one year . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 
postage prepaid . . . . . • . . . . .  . . . . . . • . .  . .  • $5.50 

Subscriptions for Canada, postage prepaid . . . .  4.75 

Our Latest Dreadnought, The 
" New Mexico " 

( Concluded from page 383) 
gun, This arrangement greatly assists the 

spotter in locating the fall of the shots, 

and making the corrections necessary in 

the elevation. Moreover, the plaCing of 

three guns in one turret effects a valuable 

saving of weight. 

An admirable feature of the " New 

Mexico " is the exceptional height at which 

the amidships battery of 5-inch torpedo­

defense guns is carried. There are 22 

of these guns, four mounted in casemates 

on the main deck forward, four in case· 

mates on the gun deck aft, ten in a central 
battery on the forecaRtle or svar deck, and 

four at the corners of the boat deck above 

the centra l battery, This arrangement 

gives a concentration of eight 5·inC'h guns 

forward and aft, and of eleven on each 

broadside. 

A notable feature in th i s  ship is the 

unusual extent and the great weight and 

thickness of the armor protection, which 

is more complete than that of any ship 

under construction for other navies, at 

least so far as is known. The great dis · 

placement of these ships-32,000 tons­

has made it possible to clothe them with 

armor far i n  excess of that carried by the 

ships designed eight or ten years ago .  

Thns, t h e  waterline belt, with a maximum 

thickness of about 14 inches, is 17 % feet 

wide, and this armor extends 8 feet below 
the waterline. The ship carries 16 inches 

The Scientific American Publications 
Scientific American (estahlished 1845) . . . . . . . . .  $4.00 of a rmor on the conning tower, and thp 

Scientific American Supplement (established port plates of the three-gun turrets are 
1876) . . .  . . . . .  . . . . .  . .  . . . . . . . .  . . . . . .  . . .  $5.00 no less than 18 inches in thickness. More-The combined Bubscription rates and rates to foreign 

countries, including Canada, will be furnished 
upon application. 

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

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

than four nor more than 12 lines ar.cepted. Count 
Beven words to the lin e. All orders must be accompanied 
by a remi ttance. 

FOR SALE 
SMALL MISSOURI FARM . $10 cash and $5 monthly, 

no interest or taxes ; highly product ve land ; close to three 
big markets; write for photographs and full information. 
Munger, C-162, N .  Y. LUe Bldg . ,  Kansas City, Mo. 

PATENT FOR SALE 
MANUFA CTURERS : I HAVE a newly patented metal 

article which can be bought outright or on royalty at a 
reasonable price. For informa tioD. address, Tompkins, 
26 Masters Place. Beacon, N .  Y .  

FOR SALE-PATENT RIGHTS on improved railroad 
Bplke . Can be made at same cost as ordinary spike. See 
description page 397 of this issue. Address for particulars 
A. J. D' Oatroph, Long Key. Fla. 

FOR SALE OUTRIGHT-3 patents as follows ;  Merry­
go-round with buck j umpin g ponies ; patent on wedges for 
wood SOli tting ; and one on cultivator.  All very recent 
patents. Andrew M. Waters, 55 West 25th St. , N. Y . City. 

Just Published 

Motorcycles, 
Side Cars and 

Cyclecars 
Construction, Management, 

Repair 

By V1CfOR W. PAci. M.E. 
5 �x7 Y, inches . Cloth. 
550 p ages . 339 illustra­
tions, 5 folding p lates . 

Price, $1.50 postpaid 

A complete . comprehensive and non-teChnical 
treatisQ describing fully all leading types of 
lighter self-pro pelled vehicles . .  their design •. con­
struction. main tenance. operatIOn and rep alr. 

Tbis work traces the motorcycle from its 
earliest forms to the approved models of 
the present day. It outlines fully the oper­
ation of two and four cycle power plants 
and all ignition, carburetion and lubrica· 
tion systems in detail. Describes all rep­
resentative types of free engine clutches, 1= variable speed gears and power transmis­
sion systems. Gives complete instructions 
for operating and repairing all types. Con· 
siders fully electric self·starting and light· 
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methods. 
The r.rosp eotive purchaser and novice 

rider w�!l find the descriptions of various 
engines and aU(l)iliary systems easy to un· 
derstand ; t he repair hints, suggestions for 
locating troubles and operating instructions 
invaluable. 

The Dealer, Mechanio, and E(I)pert Rider 
wi!! find this treatise a work of reference 
without an equal. 

The chapters on cyclecars give all the in­
formation needed to understand the con­
struction and operation of this latest devel· 
opment in the field of self·propelled vehlcleH. 

MUNN & CO., Inc . •  Publish ... 
233 Broadway lIiew York. N. Y. 
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Valuable Books of Instruction and Reference 
Scientific American Cyclopedillo of Formuia.s-ConeretE' Pottery 
and Garden Furnlture-Scientific American Reference Book­
Exper!mental Science-Handy Man's Workshop and Laboratory 

MUNN " CO. , IDc., Pabliaher., Woolworth BIde., Ne" York 

oyer, the whole side of the ship between 

the extreme turrets up to the main deck 
will be heavily armored, and with the side 

armor will be associated heavy transverse 

armor bulkheads and se'-eral horizontal 

armor decks. 

The " New Mexico " is 600 feet long on 

the water l ine, 624 feet in len gth on deck ; 

her breadth i s  97 feet, hpr draft 30 feet, 
and her displacement 32,000 tons. She wil l 

be provided with four submerged 21·inch 

torpedo tubes, and her compl ement will 

consist of 1.056 officers and men. Her con­

tract speed is 21 knots. 

The Electrical Exposition and Motor 
Show of 1916 

( Continued from p a v e  391 ) 
disclosed every process of bread and cake 

making under ideal sanitary conditions, 

operated by the students of the Murray 

Hill Vocational School of New York city . 

While somewhat remote from the general 

idea of the electrical exposition, the manu· 

facture of silk perhaps commanded as 

much interest as any other exhibit. The 

product o f  the silk worms was put through 

the various stages of " throwing," " un­

skeining," " spooling," and " 'veaving. " 

The looms exhibited had a cava city of 

from 10 to 40 yards of silk a day, and 

could acco;nplish everything in the line of 

intricate weaving except that done by the 

old·fashioned hand looms of France. 

The Motor Show portion of the exhibi­

tion was represented by several exhibits 

of electric pleasure and commercial 

vehicles, and storage batteries. The clever 

manem-ering of a n  industrial truck or 

" electric steyedore " in and out of the 

aisles and dense crowds attracted the at­

tention of many visitors, since the colored 

gentleman guiding the truck was undoubt­

edly piloting his vehicle under the most 

adverse conditions-conditions that would 

never b e  met with in actual work-with 

consummate skill. 
The Federal Government, following its 

custom of recent years, was well repre· 
sented by several of its departments. The 
Census Bureau presented an exhibition of 
the machines it employs i n  keeping track 
of how many people inhahit this land of 
ours. Tabulating machines, sorting ma­
chines, and counting machines were shown 
in operation, to the amazement of the on· 
lookers. The Department of Foreign and 
Domestic Commerce, on the other hand. 
displayed a large variety of m anufactured 
articles that are figuring in our recently 
acquired South American trade. Since 

( Concluded on page 398)  

Copyright 
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R. J. Reynold. 
Tobacco Co. 

On the reverse side of this 
tidy red tin you will read : 
.. Process Patented July 30th, 
1907," which has made three 
men smoke pipes where one 
smoked before I 

P. A. quality slips 
sucb-smoke-gladness 
rigbt down tbe line ! 

You'll do-a-dive to that qual­
ity-value and quality-satisfac­
tion that's packed-in-every-puff 
of Prince Albert tobacco just like 
men all over the world have 
done l You can 't help i t  be­
cause P. A. o. k.'s your banging 
away on smokes like your mid­
dle name was Let-er-go-gal­
lagher 1 You realize your money 
has bough t  quality, not cou­
pons or premiums 1 No induce­

ment other than 
Prince Albert 1 

quali ty has ever been offered with 

You've certainly hooked-a-live-one on your jimmy 
pipe or cigarette makin's line when you land some P. A. 
For, · it won't bite your tongue or parch your throat. 
Bite and parch are removed by our exclusive patented 
process I That's why P. A. bats such joy into the most 
sensitive smokers' systems ; why it hands such cheer­
up to "regulars " 1 

PRINEE ALBERT 
the national joy smoke 

hits-horne-quick with its fine, refreshing flavor and its 
mighty pleasing coolness I You'll do-a-sketch like your 
happy days have arrived once you make pal-terms 
with P. A. It will realize brimful every smoke dream 
you ever uncorked I 

Prince Albert is real red-white-blue man-tobacco 
with a pleasure-punch that's oversized in the intense 
delight it provides I You swing on every load with the 
keenest anticipation because P. A. hands you back in 
real-smoke-joy all your money pays for, with a 
bunch chucked in for interest I 

Pet yourself up a bit and know for a certainty that 
Prince Albert beats-to-pieces the kindest word ever 
cracked off about its happy-day-qualities 1 

Buy Prince Albert everywhere tobacco is sold. Toppy red bags, Sc; 
tidy red tins, JOc; handsome pound and half-pound tin humidors­
and-that clever, practical pound crystal- glass humidor with sponge. 
moistener top that keeps the tobacco in such perfect condition. 

R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 
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Genco Razor 
Yl)" �n grinding :the 

guesswork out of ' .. . uYj'hg. 
The clean, smooth, e'a$' . ·shave you may have hoped for 

was enjoyed today by more than a million GENCO shavers 
who are always protected by our definite guarantee that a 
GENCO must make good or we will. 

If you want a razor to tie up with for life, send for a 
GENCO. Try it for 30 days or as long as you please ; if it 
isn't the best razor you ever used, we 'll return your money. 
r----------HOW TO ORDER----------� 

If your beard is not unu.ually wiry or heavy. order the $2.00 
Genco. If WiT}' and your skin tender. better send $3.00 for the 
heavier, extra-full concave Genco. Whichever one you get, 
you must like it ' OT we will make good the price. Send today. 

Dealers Note: We have an interesting proposilian. Write us. ���������LGENEVA CUTLERY CO., 33 Gates · Avenue, Geneva, N. Y. 

"If We Elect Wilson" 
I S  a live,  relentless 
a r t i c l e  i n  w h i c h  
Owen Wister drags 
into t h e  limelight 
the flaws and miS;....: 
takes of the: W�lsQh 
administ'ration as h.� 
sees them. Re'ad it;  
in the N ovember�4th , 
issue of 

·Collier� 
TH� NATIONAL.W�IUtLir 

416 West 13th Street, New York 

Experimental 
Science 

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

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

MUNN & CO., INC., Publishers 
Woolworth Bldg. 

Monoplanes and , BIplanes" . ,. 

Their De.i6n, ·Con.traction 'a;'cI oPeration 
The a.ppli!:ation ' of A e r od y n a m i c  
Theory. with a complete description ' 
and comparison of the notable types. 
&! Grof)e' CleoelanJ Leening. B.Sc . •  A .M .• C.E. 
6 Ux 6 M iocha. a� 33 1 1>&_. 27S iiluoiratiom 

Price, $2.50 
This work cavea the ..,tire IUbiecl 01 the A .. QIlIane, 
its � a)ld . � TJ-y "" which its DeQn io . buecI. and contains a detai1ecl cIeocriptjOD and diocus­GOO of tbirty .... ht 01 the more hicbly IUcceuful typeo. 

. MUNN &c CO .. In� 
WOOLWORTH BUILDING. NEW YORK 

�'IIII __ I_-

Whom Should I Trust? .' 
Here is a question that you 
must decide for yourself. And 
in decidin.g this question you 
should not fail to appreciate that 
the scientific management of 
your estate 

Costs Less 
· than the -haphazard method of 

' .  the individual trustee. 

You can benefit by these highly 
' specialized services through our 
' expert departmental facilities, 
:" which assure you of maximum I efficiency and responsible man­

i �ement. . 
I . ' " , 
- ' Our Qfficers will be glad to con­

fer or send you information con­
cerning any of our banking or 
trust ' services. 

Union Trust Company 
of New York 

80 Broadway, New York 
Capital ancl Surplu. . 786 }"A� $8,$00,000 . 425B"A� 

Stanley ·"fdJy·Fift�' Plane ' 
This' Tool, in ildditlon ' to being a 

· Beading. and Center , Beading Plane, 
a Plow. Dado. ' Rab�t. Filletster. and 
Match Plane. !l Sash . Plane .and a 
Slitting Plane. is also a superior Mould-

· ing Plane. and will accommodat� cut­
ters of almost aJ)Y shape and size. In 
fact • .  it is ."A' PLAN ING MILL W�THIN �TSELF." 
- . The· regular equipment sent - with' 
th� plane COqlprises fifty-two , cutters. .A furthedine. of 'fortY-One cutters is 
carried in stock. Cutters, of practically 
any form can be .  used_ in :thE: Plane. 
which the_oWllet: �. IJlv;ke1zi'>JILblanks 
or order from sketch. We .would Wid­
,C9,m(l . !m. , QPPQr-t,uni!y _ of. �ing y�u 
�i:hout' charge our' book: • '5�' P4ine 
and How tQ t;Jse: j'f.:' 

You willfind it 'interesting. 
_______ Addre .. _ ..... ______ ... 

" -STANL£Y-RULE-&-E;�.f.-Cl. N&W BRITAIN. CaNN. U;S.A� 

RECENTL� PATENTED INVENTIONS the bull's-eye and a small space around tbe 
These columns are open t6 all patentees. 

The notices are inserted by special arrange­
ment with the inventors. Terins on. applica­
tion to the Advertising Department of the 
SCIENTIFIC AMERICAN. 

Eleetrleal Devices 

ALTERNATING ' CURRENT MOTOR.-H. 
W. JEANNIN. Warren, Ohio. This invention 
rela tes to electric motors so constructed as to 
start by repulsion and run normally by induc-

ALTERNATING CURRENT. 

tion, the change from one method of operation 
to the other being effected by means of throw­
ing 011' the brushes from tlie commutator and 
engaging a short circuiting device therewith. 

HEATING PLANT.-A. HEIN, 12 Zimmer­
strasse, Berlin. Germany. The invention re­
lates to improvements in heating plants of 
the kind in which a number of rooms are 
heated from a central boller station. Accord­
ing to the invention which relates to a new 
process and to apparatus for carrying out tbe 
same, the. rooms of a building are to be so 
heated that in all rooms the normal tempera­
tur.e is obtained at the same time. 

01 Interest to Farmers 

TRACTOR HITCH.-E. A. KIRCH, Rush Cen­
ter, Kan. In this case the invention is an im­
provement in tractor hitches, and has for its 
object the provision of a mechanism for per­
mitting a tractor to be attached to a binder 

TRACTOR H ITCH. 

or header, in such manner that the tractor may 
push and guide the binder or header through 
the field. When the driver wishes to turn he 
will swing the steering wheel in the proper 
direction and the engine will be automatically 
guided in the same direction. 

EGG TESTER.-W. H. COLLINS,  20 Har­
rison St., New York, N. Y. This inventor pro­
vides a tester which is simple and durable in 
construction, and arranged to be conveniently 
shipped from one place to another, and to al­
low of readily assembling the parts and a t­
taching the tester to an ordinary kerosene 
lamp; 

SIGHT FOR FIREARMS.-B. C. BULLEN, 
148 Hamilton Ave., Paterson, N. J. This in­
vention provides an arrangement to be used in 
target sbooting, whereby more accurate firing 
may be produced. It provides an adi,ustable 
drcular front sight so as to encircle the bull's-

S IGHT FOR FIREARMS. 

eye-·wen· the device is In use. It also provides 
-'}i1glltinlt device at the front and rear of the 

!r@.l'm, 'Which may be adjusted to ' PrOdllce any 
'!!ze<i,;qpening . so as to shut out all undesirable 
'�ji'iS.I! lkht; while allowing the eye to view , 

same. 

Of General Interest 

HYDRAULIC PUMP.-J. RITTER, The Fair­
lawn, 2400 Fruitvale Ave" Oakland, Cal. The 
invention relates to an automatic hydrostatic 
pump without reciprocating parts. Water 
flows into ' a compressor-tank and a charge re­
ceiving tank, the latter being forced through a 
spiral-shaped conduit to tbe service height by 
the hydrostatic pressure in the former. its 

HYDRAULIC PUMP. 

functions depending solely on the water-supply. 
The spiral-shaped conduit can be substituted 
by a service of tanks, each tank having an ex­
haust-valve, which. however, never comes in 
contact with the liquid ; so that If the charge 
receiving tank is connected sufficiently, liquids 
of any kind ( kerosenes ) can thus be raised to 
any height. 

Hardware _d Tools 

NUT LOCK.-G. J. BENNETT, Richlands, W. 
Va. Tbls invention relates to improvements in 
means for locking a nut upon a bolt, and an 
object of the invention is to construct a nut 

NUT LOCK. 

lock in the nature of a washer member that is 
disposed to surround the bolt to contact with 
the frame or superstructure through which tbe 
bolt is inserted, and to co·engage with the nut 
to hold the same against rotation. 

WRENCH.-G. G. HOCK I N  SON, R. R. 8, 
Box 31a, Howell, Ind. The improvement re­
fers more particularly to wrenches in which a 
pivoted head is used carrying jaw members 
relatively adjustable to each other, and has for 
its object to produce a wrench which is ad­
justable tor use in various positions and upon 
objects of various sizes. 

Maeblne. _d Meebaaleal Device. 
CONDIMENT HOLDER.-J. E. YOUNG and 

E. V. YOUNG, 5022 19th Ave., Brooklyn, New 
York, N. Y. This invention relates to a double­
chamber condiment holder, from either of 
which chambers an ingredient can be dis­
pensed without discharging from the other 
chamber. It provides an inexpensive holder 
having two independent concentric chambers 
rel1lIable from opposite ends. 

ADJUSTABLE SUPPORT FOR CAMERAS. 
-C. M. SUCK, Salem, W. Va. An object here 
Is to provide a device secured to a tripod and 
including a seat adapted to be detachably se­
cured to a camera, said seat being pivotally 
mounted so that the same may be , adjusted 
to vertical and horizontal positions, means be­
ing also provided for retaining said seat in Ita 
adjusted positions, 

PNEUMATIC HYDRAULIC GUN.-R. C. 
HILL, Box· 1017, Memphis, Tenn. An object of 
this invention is the provision of a gun which 
may be fired by pneumatic means working. in 
connection with a source of liquid supply. A 
further object is the provision of a pneumatic­
hydraulic gun which may he unbreeched with­
out loss of liquid. 

PEARL BUTTON CHUCK.-P. · F . . DUSH� 
and A. FEYK, Address Holub Dusha Co., 17.97 
1st Ave., New York, N. Y. It is the general 
object of this invention to provide a chuck 
which holds the button in such a manner ·that 
the shank can be dlamettically drilled with­
out danger of cleavage of . the button shant, 
the chuck being so designed as to tightly 
grip the front and back of the button with 
considerable pressure. 

STOCK HOLDiNG DEVICE FOR BUTTON 
CUTTING MACHINES.-P. F. DUSHA and 
A. FFlYK, address Holub Dusha Co;, 1797 ' 1st 
Ave., New York, N . . Y. The.  invention pro.-
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vides a device which is of comparatively simple 
and inexpensive construction, durable and ef­
ficient in use, and _0 designed as to enable 
tJlanks to be cut from the stock with the 
greatest economy and without liability of the 
stock turning and injuring the operator. 

ADDING MACHINE.-:.T. W. WITSELL, 172 
Ashley Ave., Charleston, S. C. This invention 
provides in a device, spring mechanism ar­
ranged adjacent to each number wheel for op­
erating the succeeding wheel, the said mech­
anism being placed under tension by the move­
ment of the preceding wheel, and released at 
predetermined Intervals by the said preceding 
wheel, to cause the spring to move the suc­
ceeding wheel" without any strain on the pre­
dedlng wheel, and wherein other mechanism is 
provided for positively preventing excess 
'Ilovement of each wheel. 

CLOCK.-B. TRIYUS , 76 Broad St., Provi­
dence, R. · 1.' The purpose here Is to provide 
Ii "device ' wfilen-'s so constructed as to strike 
I\Ot only hours, bilt subdivisions as well, 80 
t h-at any one In the vicinity of the clock can 
Inform himself as to the h our or , the minute 
at any time dilrln'g the day or night, whether 
he ' can see the dial over which the hour ana 
minute hands move or not. 

CREASING AND CUTTING ATTACHMENT 
FOR RULING MACHINE S.-.T. HAYES and 
G. HORN. , Address the former; 65 Fulton St., 
New York, N. y, This invention provides 
means for simultaneously Imprinting lines on 
paper and for forming creases or scores there­
in to form fiexing surfaces ; provides mean� 
tor creasing and cutting paper while passing 
throngh - s  tilling machine without Interrupt­
Ing the feed or Injuring the conveyer belt for 
supporting the paper ; and provides means for 
driving the cutters and creasers In synchron­

Ism with the operation of said conveyer and 
ihe feed of the paper thereon. 

ATTACHMENT FOR TRACES. - C. L. 
WOODY, JudyvllIe, Ind. The invention provides 
mechanism for connecting a trace of a name 
in such manner that whlIe the trace will be 
firmly attached to the hame the draft animal 
will be perfectly protected against rubbing or 
,chafing from the metal and the metal will be 
held out of contact with the animal by means 
of the usual leather piping which covers the 
trace and a shield forming a part of the a t­
tachment. 

, Hallways _d Their, Accessories 
_ RAILROAD SPIKE,-A. J. D'OSTROPH, care 

of Camp Car No. ' 1, Long Key, Fla, This in­
vention ' is "  an ' improvement in railroad spikes 
of the character used for securing rails to the 
ties �nd-- the -object- is ,to provide a spike which 
will offer a considerable resistance to the ten-

RAILROAD SPIKE. 

dency of the rails to spread without injury to 
tbe tie, the spike being so constructed that It 
will offer a maximum of resistance to lateral 
thrust. The accompanying engraving shows a 
transverse vertical section of a rail held in 
place by the improved spike. 

PertaIning to Recreation 
AMUSEMENT DEVICE,-A. McK. W ATEBS, 

55 W. 25th St., New York, N. Y. Among the 
objects Bought to be accomplished in this in­
vention are the provision of a hobby-horse so 

AMUSEMENT DEvlcm, 

constructed and mounted that it is adapted to 
simulate the , actioDs of a ·  ", bucking bronco " ;  
tbat is so driven and operated that a multiple 
of hobby-horses may be driven from a common 
central source, the horses being arranged in 
concentric circles. 

' , 
FISIIING DEVICE.-K. DRINKARD, 530 Wal­

nut St., Beaumont, Tex. The invention pro-' 
vides pole-supporting means that may be con­
veniently strapped on the body of the wearer ;' 
provides a supporting means capable of swing-, 
ing movement laterally ; and provides a support 
that may be detachably engaged with the body 
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belt and straps in a manner to facliitate the 
attachment of the support and its ready adjust­
ment for use. 

Pertaining to Vehleles 

DUMP CART.-H. G. BLAN KFORT, 
nam Ave. , Brooklyn, New York� N. 
Improvement has for its object the provision 
of a dump cart which can be used for ashes 
and garbage, the dump cart being provided 
with an inclosing cover which permits the 
body to rotate on its axis, while the inclosing 
cover remains stationary. 

LOCKING DEVICE FOR S T E E  R I N G 
WHEELS.-O. F. COLE�1AN, care of the Uni­
versal Auto Lock Company, 419 Myrtle Ave" 
EI Paso, Tex. This improvement relates to 
means for locking tbe steering wheel of an 
automobile so that the front axle may be se­
curely held at an angle to prevent any other 
movement of the automoblle, by unauthorized 
parties, than a movement in a circle or curve 
of small radius, or a movement against the 
curb If the front wheels are disposed adjacent 
to the curb. The invention absolutely pre­
vents the macbine from being driven ,forward, 
backed up, or towed away by ilDother car. 

H EADLIGHT CONTROL.-R. E. HARTMAN, 
Care of E, Z. Opener Bag Co., Orange, 
Tbis invention provides mechanism for con­
straining the headlights of a vehicle to turn 
with the front wheels and in tbe same direc­
tion, wherein mecbanism is provided In con-

HEADLIGHT CONTROL. 

nection with the mounting of tbe bead lights 
for normally holding them in stralgbt position 
and for returning tbem to such position when 
they have been displaced, and wbereln the con­
nection between the turning mechanism and 
tbe steering mechanism is a lost motion con­
nection capable of adjustment to permit the 
steering mechanism to ' move within limits with­
out affecting the head lights. 

DOUBLETREE CLIP.-D. B. JACOBS, 6010 
Normal B ldg. , Chicago, Ill. The object h ere is 
to provide a Clip arranged to securely hold the 
cUp against sUpping endwise on a doubletree 
or an evener, and to relieve the attaching bolt 
of all strain incident to the pull exerted by 
the draft animal. 

WHEELBARROW,-W. H. PARKER, 154 
Broadway, Long Branch, N. J. The object In 
view is the provision of an improved arrange­
ment of parts whereby a wheelbarrow effect 
will be produced and also a mixing member 
may be provided wblch will mix small batches 
at a time and discharge the same at the point 
desired. 

DesIgns 
DESIGN FOR A DI SPLAY-STAND.-E. L. 

BEHRtNG, Wykoff, Minn. In this orna,mental 
design for a display-stand the stand is conical 
in form ' and construCted · with wires crossing 
one another in graceful sweeps. The base and 
two exterior holders, all, of saucer like shape 
are of the same character of construction. 

DESIGN FOR A POI SON BOTTLE,-P. T. 
BrR�HAELL, San Rafael, Cal. In this orna; 
mental design for a polson bottle, the recep­
tacle take the skull form with POISON printed 
across its forebead. One of the opposite face 
sides of, tbe bottle contains a printed legend 
of the contents of the bottle. 

DESIGN FOR A BOTTLE.-C. M. MCCLURE; ' 
ca're of G. ,Willoughby Nyal Co., Detroit, Mich. 
In this ornamental design for a bottle the 
broad Ilnd narrow presentations and the bot� 

' tom show a simple yet graceful lines of an 
ornamental receptacle. 

DE SIGN FOR A STATUETTE OR SIMILAR 
ARTICLE.-J. F. SLAVIK, care of George 
ten Co., '381 4th, Ave. , ' Manhattan, N; Y., 'N: Y.� 
This ornamental design shows a 'Statuette ' in, 

' erect position lIomewha,t of t\1e mermaid {orma-: 
tlon. It rests on a base inscri!>ed with , the 
legend PLbSHKIN. 

DE SIGN , FOR A SYMBOLIC HAT.­
CATHERINE! L. O'LEAItY, Roslyn Ileights, 1:,. 1.. 
N. Y. This ornamental design, . c�lDsists of a 
hat with tilted brim and round 'ctown, the 
latter mar'ked by , a '  very ' positive ' /;ltripe -�«'ect" 
which ' when combined with' leaf , and fiowet 
groups present a very attractive COI!l�osUion. 

'DESIGN FOR A HANDKERCHIEF;­
BERTHA W. REID, I1lghlanlls • .  N . . _ J� , : 1n tll�a 

'ornamental design . the handkerchief , border is , 
featured by slightly separated ' squares, each ' 
holding Il star. ,In the field of the"- al'tiele. the 
corners contain warships Ilnd ,moUnted- ea:nlloll" 
one In each corner. 

NOTE.-Copies of ,  any Of ,these , patents . �11 
be furnished by the ' S-cn;fN;riFIC 'AMEiii"c'AN 
ten - cents -each, - PleaSe state the n&me 'Ol the 
patentee, title of the inv�:q,ttgn .. _�Jlq _<ll(te'::'Q� 
this paper-

The Floor ,that Meets 
Every SpecificatiQn 

Take the main-points, one by one, that efficiency 
experts insist upon as essentially requisite in the ideal 
shop floor, and they'll be met successfully by an 

' 

WOOD BLOCK FLOOR 
WEAR-PROOF -The fibre ends of the blocks flatten out 

and mattogether, forming a compact, wear-resistiilg cushion. 
EASY TO TRUCK OVER-Neither -heavy traffic nor 

great loads disturb its level surrac;e., :It -always affords 
good footing! -never becomes slippery. 

-

COMFORTABLE, TO WORK ON-It does ' not- tire 
the feet-is warm, dry, resilient, sanitary, quiet: -

DUSTLESS -It does not crumble or abrade ' and cre­
ates no dust. This protects machine bearing�' from injury � 

. These quali�ies co�bine �<? � �p:ed :uJ>. :S�op:;;�at�on and 
msure almost mdefimte servIce WIthOut any up-keep expense. 

Write for booklet "FLOORS" containing further information about 
installations of every� character.. : . Let our 
Engineering Department help and advise you 
on your floor problems---1lO oblillation. 

DIRECTORS & 
INVESTORS 

The condition of 
the floor in the 
plants you ar� in­
terested in has a 
lot to do With net 
earnings. 
It might pay you 
to investigate. 

A YER & LORD TIE CO., Inc. 
Dept. S. Railway Exchange Chicago 

Branch Offices : 
New York Detroit 

2 Rector St. 7 1 2  Hammond Bldg. 
Cleveland Kansas City 

926 Illuminating Bldg. 1 1 1 7  Rialto Bldg. 
Memphis : 1502 Exchange Bldg. 

Philadelphia: 909 Land Title'Bldg. 

Any Scientific or Teehnical 
Book Published 

can b e  secured through the 

BOOK DEPAR TMENT 
OF THE 

SCIENTIEICAMouCAN 
A 1 76 page catalogue and two supplementary lists of the 
l<i.fesf publications, in which are listed and descri bed over 
4-000 , of the best books covering the various branches of 
:tlie� A R T S ,  S C I E N CE S  A N,D I ND US T R I E S  -

Sent free on request. 

MUNN & CO., Inc., Publishers 
WOQlworth Buildin� New York €lty 

Decide fOr 
yourself .if this book can 
",Ip Yc!u, 

Sent (or your 
FREE 

euminiatiou 

Dangerous Indigestion � i� 
Indigestion, Constipation and the more serious Ills to which they lead I � i �il 
are 80 common and cause 80 much needlesa pain and suttering that Dr. I ... G.I J:I ::: 
JOhn Harvey Kellogg has written a book telling how .to prevent and == � -" � of 
remedy such disorders. The greatest living authority on diet and I rI.l \) ]3 ':: a 

digestion here gives you the results of bls forty years' experience I ::3 !  .. -= & 
as Superintendent of the Battle Creek Sanitarium, where be has I:Q t .,; 0 {l 

studied and treated thousands of cases of Indigestion and ]:e- I OJ ill .. � 11 suiting Ills. f' Coion 'Hygiene" Ja a boQk. of facts - not I � _ eo ID  0 

t�:,�:r�r�� r::.� �:Ja!�!.e:: ���t��!!��=-:!�� 1- d- �S; .mooth. ruddy .kin; and. feel the exhilaration of rea.lgood health I i: � � � � toingUng thru your b>dyf It 10, .end. this coupon now for & I � C �I-I lIS free ex •• tn.tle. of this Iplendid book. Learn how easy it is < � � s:: 'CI 
to live life anew ...... to acquire the dominant pel'8Onality. that I � = f.) :8 ':  

COj�:O:ll::n��A1te��::-�d �O:� ;:U:.e�,;::�!� I == :a  :;; .e� Dr. Kellogg'. book of � pages. which the coupon will i ",  • CI �:a : bring to you • .  Thi. free examination offer is limited, 1-4 � S = .� G e 
80 lend the coupon DOW before it i. withdrawD. I 0 CD 't:I ,.. !_ � 

Send No Money-Juat the Coupon i 8 � £U .. .:: 
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The Defiance 
Machine Works 

Machinery Specialists 
Wishes to announce 

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

They have now added 
new departmen ts, equipped with 
modem tools, together with ef­
ficient engineering staffs, es­
pecially trained and skilled for 
inventing, developing and build­
ing special machinery of almost 
any description for working wood 
or metal. or for other purposes� 
and are now prepared to take on 
contracts of any volume. 

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

Governmental 
work especially desired. 

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

THE DEFIANCE MACHINE WORKS 
Defiance. Obio. 11. S. A. 

Gigantic Hoists or Jeweler's Drills 
are run with fibre friction transmissions with 
equal efficiency. Thousands of tons of coal 
are loaded daily at the government coaling 
stations at Panama. Tiny, delicate drills are 
biting through thousands of dollars worth of 
jewelry in shops each day. Both are run with 
Rockwood fibre friction transmissions. 

Especially where high opeedo, ease of handling. 
quick starts and sudden stops are essential. friction 
transmissions are better than toothed gears. 

"Friction Transmission" Sent Free 
Your name. occupation and firm connection on a 

poateard secures this 9 1 -page illustrated book. Con­
tains accurate data and Lcmulae va:uable in design 
and problems of transmisaion. Send today. 

THE ROCKWOOD MFG. CO. 
1904 English Ave • •  lndianapolis.lnd_.U .S.A. t.. or Prof����! S!!-1�i�l'!���Praetleal ... n:" booklets and free samples of those dainty little 
, Moore Glass Push-Pins � 

Push-leg Hangers. Maptackl and other Push devices, so necessary to hang pictures, charts. maps, etc., without defacing walls. 
Moore Pa.h.Plna, Glass Beads, Steel Pointe. 1 1 00 pkts. 
Iloore Push·le •• HaDgers, 4 sizes. Everywhere. The Hanger with the Twist, for heavypietures. or by mail. . 

f,tQORE PUSH-PIN CO., Dept. 37, Philadelphia 

LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Inatitute--HoroloP:al Ile!IartIlIaI 

Peoria. Illinois 
Larcea& aud He.& "aiflh Sebool 

I . ... erlea (n" ",ire building u4Ied .%cl16-
ri .. I, for ,hi'U'01'k) 

We \each Watch Work. Jewelry, Eogrsviog, Clock Work, Opitca. 
TuUlon reasonable. Board 3nd 
rooms near school ai modernte rat!:&. Send for Cnialoe of Informailon. 

HANDY MAN'S WORKSHOP AND . LABORATORY 
COmplied and edited by A. Russell Bond. 6x8'" 

Inches . Cloth. 467 pages. 370 illustrations, $2.00. 
A compilation of hundreds of valuable suggestions 

and ingenious Ideas for the mechanic and those 
mechanleally inclined. The suggestions are practical 
and the solutions to which they refer are of frequent 

�;re:'!i r�':':J.:i �':'�·:�M::;�. best collectIon 

MUNN & CO .• Inc" Publishers, Woolworth BuUdIng 
New York City 
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The Electrical Exhibition and Motor 
Show of 1916 

(Ooncluded from page 395) 

good food makes good citizens, the United 
States Government took pains to show the 
visiting housewives how to cook food 
products properly. Mr. Benson, of the 
Department of Agriculture, was in charge 
of the exhibition, which represented a 
canning plant equipped with electrically­
heated insulated ovens and fireless 
cookers. The United States Army and 
Navy were well represented with exhibits 
of the numerous electrical appliances that 
characterize the warfare of to-day on land 
and water. 

Even the most brief resum� of the fea­
tures of the recent electrical exposition 
would not be complete if it did not men­
tion, in passing, the excellent vocational 
school exhibits, conducted under the 
supervision of the Board of Education of 
New York city. A veritable beehive of 
activity was the upper floor of the exposi­
tion, devoted in large measure to the 
young artisans at work in model print 
shops, in clay modelling, in sheet metal 
work, in commercial designing, in automo­
bile maintenance and repair shop prac­
tice, in electric wiring, and in plumbing. 
Less noisy but no less busy were the girls, 
hard at work in such branches of voca­
tional work as cooking, garment designing, 
millinery, straw and braid hat making, 
embroidery, button hole making, and hem­
stitching. Electricity was applied to al­
most every phase of the vocational school 
work, making these exhibits truly elec­
trical. 

NEW BOOKS, ETC. 

THE Boy's BOOK OF MECHANICAL MODELS. 
By William B. Stout. Boston : Little, 
Brown & Company, 1916. 8vo. ; 257 pp. ; 
illustrated. Price, $1.50 net. 
There are some excellent books on toy and 

model making for boys, but most of them in­
volve expenditures that the average boy's 
pocket book cannot meet. There is . no model 
in Mr. Stout's book that cannot be fabricated 
from the odd bits of WOOd, wire and string 
that go to waste in the average home. The 
cigar box is quickly transformed in to a cash 
register or an automobile ; there is a telegraph 
that will write and a phonograph that will 
talk, a bear that climbs and a policeman that 
walks. Throughout the simple instructions 
runs an undercurrent of information that con­
nects the toy with some successful invention 
of the grown-up world, and even the boy who 
confines himself to wooden elephants or wiggle 
bugs cannot fail to educate his hands and de­
velop his powers of invention. 

FIGHT FOR FOOD. By Leon A. Congdon, 
M. S.,  Assistant Chief Food and Drug 
Inspector, Kansas State Board of 
Health. Philadelphia : J. B. Lippincott 
Company, 1916. 8vo. ; 207 pp. Price, 

informa tion of equal interest and value. Part 
I deals with the non-metalllcs, from coal to 
the minor minerals ; Part II treats of ore de­
posits. The volum& is rich in maps and illus­
trations, and there are extensive bibliographical 
references after each subject. 

A LABORATORY MANUAL OF FOODS AND 
COOKERY. By Emma B. Matteson and 
Ethel M. Newlands. New York : The 
Macmillan Company, 1916. 8vo. ; 325 
pp. Price, $1.50. 
This textbook deals with experimental work 

In such a way that the student quickly learns 
from It the chemical, physical, bacteriological 
and biological properties of foods, and the exact 
results of combinations and modes of prepara­
tion. A large number of thoroughly tested 
recipes are included. L'here are score cards, 
the use of which will train the student in ac­
curate judgment of the finished product, and 
there are illustrative calculations of the nutri­
tive values of typical cooked foods. 

ISH BAR ISH. A Song of Love and Cour­
age. By N. P. Barlow, A.B., Greenville, 
Mich. : N. P. Barlow, 1916. 8vo. ; illus­
trated. 
In this booklet Mr. Barlow has selected from 

his written verse such examples as he thinks 
most worthy of preservation. The long dra­
matic poem, " Ish Bar Ish," is succeeded by 
shorter examples, many of them of a personal 
and intimate nature. 

Motor Truck Queries and Answers 
P. W. N. writes : Will you please de­

scribe the operation of " cable plowing " 
and tell how it differs from " tractor " 
plowing? 

Ans.-Three systems of mechanical 
plowing have been used, single and double 
engine cable plowing and by tractors. 
In the former, the simplest outfit· con­
sisted of a portable steam engine with 
windlass, rope, block carriers and anchors. 
These were hauled out to the field to be 
plowed by horses and set up. Later 
self-moving windlasses were used as well 
as self-moving anchors. The operation 
is simple. The multi-furrow plow is 
started at one end of the field opposite 
the windlass and is pulled across by a 
power operated winch. The cable may 
be passed through a pulley attached to 
an anchor at the other side from the wind­
lass and return furrows made. The 
double engine system involves a power 
plant on each side of the field. These 
move along together, the five or six furrow 
plow being drawn across the field first by 
one engine, then by the other for the re­
turn trip. These systems are called 
" cable plowing " because the plow is 
pulled by ropes wound up on windlass 
drums by power. These sets are more 
used in England than in this country, as 
tractors are much more favored here. 
Cable plowing Was first introduced in Eng­
land in 1849 and it is stated that about 

$1.25 net. 
The author believes in the ability of the 

500 of these sets are in use in that 
country now. housewife to cope with the problem of the high 

cost of eating. He speaks to her in untechnlcal 
language of food values, and of the importance 
of careful selection and the elimination of 
waste. But he does not confine himsel� to one 
point of view. The food laws and their en­
forcement, unsanitary handling and adultera­
tion, the utilization of new products, and the 
relation of cold storage to high cost, are all 
lucidly put before the reader. The work is an 
interesting, practical handbook, solid rather 
than sensational, and offers the housewife and 
the householder information that will enable 
them to grasp the food situation intelligently 
and meet its problems with some degree of 
success. 

INDUSTRIAL CONDITIONS IN SPRINGFIEW, 
ILLINOIS. By Louise C. Odencrantz and 
Zenas L. Potter. New York : Depart­
ment of Surveys and Exhibits, Russell 
Sage Foundation, 1916. 8vo. ; 173 pp. 
Price, 25 cents. 
This bulletin of the Springfield Survey deals 

with such subjects as standards of living, child 
labor, wages and regularity of employment, 
hours of labor, and industrial betterment. A 
section is devoted to work accidents and their 
prevention, and there is also a careful survey 

A set of 14 h.p. nominal plowing en­
gines can plow with a six furrow plow 20 
to 25 acres per day, and it is capable of 
cultivating 50 to 55 acres per day. Dur­
ing a season it is estimated that the 
plowing and cultivating accomplished 
by one set will amount to 3000 or 4000 
acres. Owners of these tackles usually 
let them out on contract at lOs. to 12s. 
( $2.50 to $3.00 ) per acre, the farmer find­
ing coal and water. During the last year, 
owing to the extra cost of labor and ma­
terial, the price has been somewhat higher 
than the figures given. It will be seen 
that 120 to 150 acres of land can be 
plowed per week and about 300 acres 
can be cultivated per week. It would 
seem that the disadvantage of the system, 
so far as medium farms of 300 acres are 
concerned, is the high initial outlay neces­
sary, a complete set being a costly invest-

of conditions based upon a hundred represent- ment, unless it is intended to plow for hire, 
ative wage-earners and their families. 

ECONOMIC GEOLOGY. By Heinrich Ries, 
A.M., Ph.D. New York : John Wiley & 
Sons, Inc. , 1916. 8vo. ; 856 pp. ; illus­
trated. Price, $4 net. 
The fourth edition of this meritorious work 

has been subjected to thorough revision and 
considerable enlargement, so that it is quite 
in step with recent advances in knowledge. The 
new material includes a description of the 
Canadian mineral deposits, the latest statistics 
of the United States Geological Survey and 
the Canadian Department of Mines, and other 

as being done in most cases in England to­
day. A hired set, unfortunately, is only 
available to one farmer in a district at· a 
time ; the others must wait. Meanwhile, 
suitable weather may be passing. 

This explains why the tractor is better 
adapted to the needs of the individual. 
The investment is so low that each farm 
may own its machinery and use it' when 
conditions are best. 
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ADVERTISING 
CLASSIFIED 

LA THES AND SMALL TOOLS 

hne accurate work ,hop. tzaraae. tool machine .hop. for Cat.loeue B 
SENECA FALLS MFG. CO .• 

695 Water Street Seneca Falls, N. Y .. U.S.A. 

For Gunsmiths, Tool Makers, Ex­
perimental & Repair Work, etc. 

From 9-in. to 1 8.in. 
swing. Arranged for 
Steam or Fool Power, Velocipede or Stand­
up Treadle. 

W. F. Ir: J. Bamel Co. 
Established 18'1'�. 

1999 Ruby Street 
Rockford. m. 

SOUTH BEND LATHES Establilhed In 1906 Making Lath •• for 10 years 
For the Machine and Repair Shop 

LOW IN PRICE 
II In. to 18 In. swing 

Straight or Gap Beds. 
Send for free catalog giv­
hur prices OD entire line. 
SOUTH BEND LATHE WORKS 

South Bend,lnd. 

PHONES: Ifaken of 

Ohio 

IlURIUY HILL, n20 and 8881 Rlnrslde Drive Park Hodell 

MORGAN BROS. CO., Inc. 
MODEL MAKERS 

M INIATURE CONSTRU CTI ON 
Landscape, Architectural and Mechanical Models 
Topographical Maps and Paintings for Schools, Col. 
leles and Museums. Government Work a Specialty. 

Office, 1650 Grand Central Terminal, New York City 

GROBET SWISS FILES � Are the standard of ex('el1ence In 
61es. and have been for over 100 
years. We send postpaid as an In-

• ;��d�g�r :.s..k�: ::�ec.!:'.!:;th�i�l'f� 
receipt of 55.00 This Is a chance to get a set of 
files you'lI aporeclate !md we'll get future orders. 

MONTGOMERY & CO. 
109 Fulton Street New York Ciq 

Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 

Write for Circular. 
WILLIAMS BROS., 434 W. State SL. lthaca, N, Y. 

I N V E N TO R S  S H O P  S E R V I C E  
We a r e  s p e C l a h s t �  I n  h i g h  g r a d e  e x p e r i m e n t a l  a n d  m o d e l  

w o r k  F u l l y  e q u ' pp e d  t o  m a n u f a c t u r e  l i g h t  m e t a l  a r t i c l e s  
E ,; p e r t  a s � , s t a n c e  I n  p e r f e c t I n g  I " V e n t l o n s  W r i t e  o r  V I S i t  u s  

E l k  M a n u fact u r i n g  C O , I n c . 1 9 2 6  B ' w a y .  N Y 

THE BRIDGEPORT CHA IN  CO. 
Specialists in Small Wire Shapes & FtatStampings 

Bridgeport. Conn. 
N OVElTIES & PATENTED ARTICLES 

"' A � U F A C T U R E D  BY C O N T R A C T .  P U N C H I N G  D I E S  

L I G H T  A U T O M O B I L E  ST i M P I N G S  

E KON I GS LOW STAMP I N G  & TOOL  WOR KS ,  C L EVELAND .  a 

MASON'S NEW PAT. WHIP HOIST 
for Outrigger hoists. Faster than Elevators, and hoi'" 
direct from teaDlS. Saves bandllng at less expense. 

Manufactured by VOLNEY W. MASON & CO .• Ine. 
Providence, R. I .. u. S. A. 

PICK. SHOVEL AND PLUCK 
Further ExPeriences "With the Men Who Do 

Things." By A. Russell Bond. 5�x8M Inches. Cloth. 
255 pages. 110 l11ustratlons, Including 58 page-plates 
and colored frontispiece, $ 1.50, postpaid $1.65. 

A companion volume to UWith the Men Who Do 
ThIngs," taking the same two boys through a new series 
of engineering experiences. A fascinating and instruct ... 
Ive book for boys, relating how many big things In 
engineering have been accomplished. 
MUNN &-00., Ine:,-PubIl8lIers,.W<>olworth,BuUdIng 

New York City 
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Simple foresight of a 
coring public need made 
Henry Ford a magnate 
in a great expanding · 
dush-y. 

On this single idea-A Standardized Model 
-h.e has built a business overtopping all com. petitors. 

Single ideas!-who can predict their possi. 
bilities today for any busmess man-for yuu -if you watch month by month that great 
source ot new business ideas SYSTEM, the 
Magazine of Business? The flans that made 
McCormick, the methods 0 Pullman and 
Rockefeller-the very bed-rock ideas back of 
Ford's success itsell, SYSTEM is now telling -in picture, word and diagram. 

Why shouldn't you, too, gain by watcbing 
SYSTEM-SOme Ford idea of your own, perhaps 
-at least a score of knacks and plans and 
methods eyery month that will cut your busi .. ness costa and are sure to make your earnings 

gr.ow. 
Get November SYSTEM today -at your newsdealer's 

If your newsdealer is already sold out, senil 20 cents to the publishers. A. W. 
Shaw Company. Ch:cago or New 

York. or, if abroad. LondoD. 

NO W READY! 
New 1916 Revised and Enlarged Edition, Showing AU Recent Improvements 

The Modern 
Gasoline · Automobile 

Its Construction, Operation, Maintenance and Repair 

By VI CTOR W. PAGE, M.E. 
Covers Every Phase of Modern Automobile Practice. Latest and 

Best T redise 
Over 850 (572 x 8) Pages 600 I llustrations 

12 LARGE FOLDING PLATES 

P r i c e  $ 2 . 5 0  P o s t p a i d  
The latest and most complete treatise on the Gasoline Automobile ever issued. Written in 

simple language by a recognized authority, familiar with every branch of the automobile industry. 
Free from technical terms. Everything is explained so simply that anyone of average intelligence 
may gain a comprehensive knowledge of the gasoline automobile. The information is up-ta-date 
and includes, in addition to an exposition of principles of construction and description of all t pes 
of automobiles and their components. valuable money-saving hints on the care and operation of 
motor cars propelled by internal combustion engines. 

IN THE 1916 REVISED EDITION 
The subject of electrical motor starting systems has been considered 

at length and all leading systems and their components described. A 
discussion on ball and roller bearing, their maintenance and 'installa tion, 
has also been included, and a number of other features of timely interest 
such as latest types of gasoline and kerosene carburetors, cyclecar power 
plants, the Fischer Slide valve motor, detachable wire wheels, cantilever 
springs, eight and twelve-cylinder motors, J: ew valve operating systems, 
Stewart-Warner vacuum fuel feed, boat type · body ot-sign, leather uni­
versal joints, Entz electric transmission, positive difterential, armored 
automobile, hydraulic brakes, etc. 

Entirely new material has been added on tractors in three and four­
wheel form s, cyclecars and agricultural tractors or automobile plows ; 
combination gasoline-electric drive, front-wheel and four-wheel drive 
and steer systems and other important developments in power-propelled 
vehicles. The discussion of power transmission methods has been aug­
mented by consideration of the 'skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive, etc.,  
have been added to bring the work thoroughly up to date. 

The book tells you just what to do. how and when to do it. Nothing has been omitted. no 
detail has been slighted . Every part of the automobile. its equipment, accessories, tools. supplies. 
spare parts necessary. etc. ,  have been "discussed comprehensively. If you are or intend to become 
a motorist. or are in any way interested in the modern gasoline aU,tomobile. this is a book you 
cannot afford to be without_ 

Thia book ia auperior to any.. treatiae pu blished 
It ia right up- to-date and complete in every detail 

Not too Technical for the Layman-,-Not too Elementary for the More Expert 
Sen't prepaid to any addFesB on receipt of price 

MUNN & COMPANY, Inc •. , 233 Broadway, Woolworth Bldg., New York 

Asbestos 

As long as this 
building stands 
there'll be a permanently dur­
able, fire -resistant weather­
tight roof guarding it-a roof, 
like its walls, Duilt <?f stone. 
As a worthy safeguard to this struc­
ture, built from foundation to pin­
nacle to resist the ravages of fire, 
time and the 'elements, its owners 
arid architects chose J-M Asbestos 
Buil t-Up Roofing. 

A combination of asbestos rock fibre 
and asphalt, J-M Asbestos Roofing 
is l ight in weight, smooth surfaced, 
n e e d s  no c o a t i n g ,  p ai n t i n g  o r  
repairing. 

Every roof requirement is met by 
these ft r s t - c o s t - l as t -.c o s t  types of 
Roofing : J - M Asbestos Built-Up 
Roofing for flat roofs. J-M Asbestos 
Ready Roofing for sloping surfaces. 
J-M Asbestos Corrugated Roofing 
for all skeleton frame s t r u c t u r e s .  
J - M  Transite Asbestos Shingles for 
residences. 

. When J-M Asbestos Roofing covers 
your office building, factory, house, 
barn or garage, 

J. M R�f�g Responsibility 

Journal Blc1sJ •• 

port/and, Ore. 
J-M A.be.1oI 
Built-U" Roo.Iitl/l 
R.ld Broa., A,.,hltecb 
'San Cal. 

certifies i ts service. Our system of J-M Roofing Registration puts squarely up to us the respon�d-· 
bility for the service promised. Writeror particulars regarding t�is policy. 

J-M Asbestos Roofings are inspec�ed. labeled and approved by the Unde;writers Laboratori es, Inc., 
under the direction of tbe National Board of Fire Underwriter�. 

Write the branch -nearest you for booklets and d.escriptive matter on any or all of these roofings. 
Ju.st say-USend me information on J-M Asbestos Roofing". 

H. W. J OHNS-MANVILLE CO. 
·
Executive Offices, 296 Madison Ave., New York 

Branches in all large cities 

$ $ $ 

One - Hundred Million 
to 

Five Hundred Million 

That was the business increase for 
Armour& Companywith J.Ogden 
Armour at the helm. 

. 

The story of this greatest mer­
chant of the. world makes the 
fourteenth article of " The Men 
Who Are Making America" series 
by B. C. Forbes appearing in this 
week's LESLI E ' S .  

B. C. FORBES 

On the Newsstands 
Today 

L e s l i e�s 
Illustral£d nTehl)' Newspaptr 

&W1iW4 in .8)) 
225 FiftH. Avenue, New York City 
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Easy Riding or 

Moftey B�·� 

The efficiency and life of a motor is directly 
dependent upon its bearings of specially lubri­
cated anti-friction metal which are introduced 
between the crank case and the moving parts. 
Dann Insert is to the spring leaves what these 
special bearings are to the motor. 

The ability of the transmission 
to transmit power without loss 
is the result of Bpecially designed 
bearings for its shafts to rotate OD. 

Dann Insert is to the spring 
what these special bearings are 
to the transmission. 

The ability of a spring to be efficient is depend­
ent upon its leaves sliding freely upon each 
other. An efficient spring must be able to res­
pond instantly to the slightest road impact_ 
Dann Insert. the lubricated spring-leaf bear. 
jng. is to spring efficiency what special bear. 
lOgS are to every other part of the car. 

This BROIIZE BEAIU •• 
t h e  Fro:rn Ti to 

gives the smooth, easy, effi­
cient spring action as neces­
sary to the life of all the work­
ing parts of an automobile as 
it is to the riding comfort of 
the occupants. Stiff, inactive 

springs transmit destructive 
vibration, hard road shocks 
and jolting strain to every part 
of the motor, transmission and 

.tinal drive system. 

ings between the leaves allow 
each leaf to slide freely upon 
its own bearing surface and 
to absorb the vibration which 
otherwise passes to the body 
and passengers. Springs equipped with bear-

"The Lubri�ated Sprinq.LQaf ll@arinfi' 

Dann Insert - the bronze spring leaf 
bearing, self-lubricating between all the 
leaves of all the springs from tip to tip 
in any automobile gives a riding eqse 
that cannot be obtained in any other 
way. The principle of efficient spring 
action demands a free sliding leaf motion. . 

Every spring leaf rests on a bearing 
surface; is responsive - flexible - works in­
stantly-saves occupants of car from jolting­
working parts of car from vibration, destruc­
tive pounding strain -'---€liminates vibration­
retards car depreciation-increase tire mileage. 
Spring leaves are automatically, continuously 
lubricated-no spring squeaks. 

L 
/ 

, S. A. Dann Insert is a perfect .I' 
spring leaf bearing of anti·friction .I' 10·28 

bronze and is so constructed as to supply continuous . , Dann 
and adequate lubricat,ion to the entire bearing surface of the / Products 

spring leaves_ It fits between all the spring leaves from tip to tip_ " Company, 
The bronze bearing metal reduces friction between 'the leaves to allow easy 1087 E. 152nd SL 

sliding of one leaf over the other. The graphite compound will not flow liquid and furnishes a lubrica· Cleveland, Ohio 
ting surface that protects against rust and grit. , 

$600 000 I P t 90 D This is the record of Dann Insert sales . •  No other , Send me full inform a-

, n as ays accessory has ever made such tremendous pro- , tion-facts,figures,-prices 
gress-found such instantaneous demand. Dann Inser

t 
is backed by a tremendous advertismg Campaign, producing I and savings on Dann Insert.. 

business in your territory-:-business you could be cashing in on today if you were a Dann Insert Dealer. 
'" PRODUCTS CO., (:.,'��:::.er��e��o.) 1 087 E. 1 52nd Street, Oeveland, Ohio .I' Car Makers of Dann Insert. the Inter-Leaf Shock AblIOrber and DaDIlite. the om .... Bearing .1" - . . • • • . . . . • • . . • • • • • • . . • • 

'" 
. 

, 
Model • • • • • • • • • • • • • • •  year • • • • • • • • •  

Demand Drum Insert in the Car YOU ��:.:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
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