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Scientific American 
lying solid material, which it will �o long before the 
dam is completed, the public need have no anxiety as 
to further settlement. 

FASHIONS IN ELICTRIC SYSTEMS. 
The views presented by an entirely' disinterested and 

impartial critic, Mr. M. E. Uytborck of the Belgian 
State Railways, in the Bulletin of the International 
Railway Congress, describing his "Journey of In
quiry" in the United States, form a topic not a little 
suggestive in the light of other recent pUblicafions on 
the subject of electrical equipment. 

Mr. Renshaw, in- the--December Electricat- Journal, 
points out with admirable clearness and in a manner 
interesting to others besides. the technically trlj;ined 
electrical engineer, the advantages of the monophase 
alternating current system. The paper of·, Mr. W. S. 
Murray, electrical engineer': of the New York, New 
Haven & Hartford Railroad,' presented before the 
American Institute of;

' lID�ctrical Engineers, howev�r 
much it is to be coinmimded for its . frank discussion 
in the interests of science of the difficulties encount
ered in the electrification of that railroad, is quite as 
much a record of faillire o� the monophase system 
in its usual application' as of the successful overcoming 
of unexpected difficulties. 

DECEMBER 26, 1908. 

shunting operations only 400 to 500 amperes at 600 
volts; a corresponding New Haven train in getting, up , 

speed requires 2,000 amperes and upward at the' same 
voltage, or approximately; five times the power, making 
no allowance for phase displacement, and, the motors 
have the additional disadvantage that running at low 
speed can only be effected by repeated cutting off and 
on of the current. 

In view of the above considerations, the difficulties 
of adequately insulating high tension overhead wires 
in smoky tunl1-els, of stray magnetic fields, lack of in
ductive element to counteract surging currents, and 
not least the electrical possibilities of a serious acci· 
dent within the electrified zone, which are far more 
appalling for high-voltage overhead conductors than 
for any third-rail system under lower voltage, Mr; 
Uytborck concludes that traffic conditions should be 
the principal determining factor in deciding upon the 
system to be used. Electrical engineers, he' suggests, 
have the tendency to follow the latest fashion and to 
adopt that which is new and' has been successful in 
some ·instances in preference to older �nd better
known methods that could sometimes be more economi
cally used. 

MANHATTAN SUSPENSION BRIDGE TO .BE INVESTIGATED 
The Editor is always glad to receive for examination Illustrated articles 

on subjects of timely illterest. If the photographs are sharp, the articles 
short, and the facts authentic, the contributions will receive special at
�tion. Accepted articles will be paid for at regular space rates. 

The, prhicipal advantage of the monophase alternat- The last thing that the SCIENTIFIC AMERICAN de-

GATUN DAM FACTS PERVE,RTED. 

ing system is briefiy that it permits of the transmis- sires is to pose as an alarmist regarding the safety of 
sion by two conductors only-the trolley- wire and the public structures; but we must confess to a feeling of 
track�f those high voltages by which alone consider- relief on ,learning that the Mayor has directed that 
able economy-in the first cost of conductors may be the Manhattan· suspension bridge be : submitted to an 

It seems to be the fate of every great national enter- effected, !Iond which are at the same time readily .. re- expert investigation. Had the recent expert inquiry 
prise undertaken by the United States to be assailed duced to a safe working tension with almost no loss into the cantilever 'structure at Blackwell's Island re
by a more or less' numerous, and always vociferous, by means of entirely automatic and comparatively in- vealed only some minor and easilY remedied defects, 
crowd of detractors and prophets of . disaster. Such expensive static transformers. The design of a method our confiQence in the sUspension bridge would not be 
has been, and evidently will continue to be, the fate of trolley line construction by means of which the so rudely assailed; but when we remember that the 
of the Panama Canal. The ,latest evidence of this high-voltage wires can be safely secured, of transform- stresses in some of, the members of the cantilever 
was the altogether misleading statement that the set- ers portable on each car and of motors and control bridge are as high as from 25 to 47 per cent above 
tlement of a small section of the Gatun dam proved apparatus comparable in simplicity to those for direct the limit which' has been set by.conservative engi
that the sit� for the' dam was unstable, and that the current, has permitted the introduction of rural and neering practice, we may be pardoned for feeling no 
structure, when completed, must inevitably cave in interurban lines using this system, where the agri- little anxiety as to' the actual .. conditions of things in 
and let .loose the waters of the great Gatun Lake. cultural produce and similar freight traffic had to be the Manhattan Bridge. When 

'
the

' 
pfe���t administra-

From the newspaller point of view, this item, as created and the minimum expenSe was essential, and tion came into office, they foul1-d on file complete,i\sets 
cabled from·c;p.anama, .was a most attractive piece of where the first cost of conductors, or rotary converter of plans for both of the�e brIdges; and one of th� ·\!.rst 
sensationalism; and one of the leading New York substations and feeders for an equivalent motor volt- acts of the Bridge Department was to make some very 
dailies has not hesitated to exploit the incident, with age, would have entirely prohibited a direct current radical changes in these plans. In the case of the 
all those refinements of the. art which are so well system. cantilever bridge, the live load and the weight of the 
understood and remorseleSSly'practised to-day. Inter- When the "IIlonophase alternating current comes to bridge itself were increased about 25 per cent; al· 

\ views were sought with engineers who were known be applied to the congested terminus of a lat;ge rail- though the general outline and plan of the bridge were 
to be opposed'to the prese�t lock-a.nd-lake plan,oj,con: w:ay system, however, these. obvious advantages S6efi.r' retained. In the case of the Manhattan Bridge;:.how· 
strliction as adopted by the government, and their. lurid to be' a little more than offset by practical disadvan�" ever, the plans which the Bridge Department found on 
predictions of "'fhat would h�ppen, if the <;ana.l were .' tages. There is no object in uSing,alternating current file were tgnored altogether, and others for an entire]y 
completed along .. the. present lines, were spread upon except in the readily transformable high voltages de- different type of structure were drawn "up. If, then, 
many a page of the j6ttrnal in,question. sh:able for conductor economy; high voltages cannot be a mere change in the loading of the one ,bridge has 

Now, the SCIENTIFIC AMEBIC;'N is in a position to as- safely carried in third-rail or similar conductors, and sufficed to produce some deplorable results, what may 
sure its readers that this subsiden�e of a small por- overhead wires have obvious disadvantages in sta- we expect to find in the c¥.e of the other structure', in 
tion of the dam is a' inatt;;r of no Ilighificance what- tions, especially freight stations involving the use of which not even the broad 'outlines of the original plan 
ever, and give� not the 'slightest reason'to . Buppose that cranes and travelers. The multiplication of switches were preserved ? 

. 

the dam when raised fd.its full height will not be per- and, side-tracks Involves a corresponding multiplication In view of these' considerations we are gratified to 
fectly stable. ,,),� r '" . of conductors, which,in the case of overhead conduc- learn that the Mayor has acceded to the request of 

The Gatun dam, as cOI;npl,:��d, will con�!st of an tors" is enormously more costly in proportion, taking , the City Club for
. 

the . appointment t�� "one or more 
artificial mound of sand a�2:. clay, 135 fee�,.�n h!li�h�, into consideration the desirability of making the wires competent bridge \Wgin1e.r!!�to inspect;!!he plans and 
about 1,800 feet in width, ,and· extending. for, 8,000,. or 'from' which current is taken as independent as pos- stress sheets of t�ManJiti.t

. 
tan :BrJ�ge,'" �Ralph Mod-

9,000 feet across the vall!lY . of the Chair�s'River sible .and tl1eir supports � few as possible, whereas jeski, one of the fngine� .. who '�n design the new 
from hillside 'to hillside. ' 17'�is,. huge m?u};,d,)s to ;b�:", the third rail can be laid anywhere with equal ease ,Quebec bridge;'J1�ing beEln��etl; Anxiety regard· 
formed by me,ans of suction d.r��es, w�h. )vill : p�II),p,' and moved or replaced as readily as a length o{:run- ing the n ..... �"Btructure is increased by the fact. that" 
sand and clay, mixe� with water, from YJe bed ?f..the ning rail. although;'tlie 'Bridge Department, has from time to 
Chagres River below the dam, on to the site 'of'the The theoretically automatic monophase'transformer time made' public 'the general'plans' ;i' the Manhattan' 
dam. �ere, as �h� water drainS �Way,' lhl ,���.«(and is found to provide a fiexibility and safety commensur- Bridge," it' has never made public .the strain sheet. 
clay wIll settle Into a mass of very clC?se consi.,.lency, ate with that of the direct-current system only with In the course of�the investigation of the Blackwell's 
so close as to be

' 
impery"f2u,s.:i? seepage : ?, 1�.,

,?
'r1�r to an attendant at everY"transformer substation; on the Island'J.Bridge, ·the extraordinary fll:ct was developed 

confine the deposited ID;!l"terJ� '!Uhin the .J?l'9.ll,er, width New ·York, New Haveri�"& Hartford system no trans- that no' complete strain sheet, showing the stresses in 
of 1,800 feet, and prevElpt;,lt f�o� fiowing t,!,ay, with former stations are i' used, the generating station the vffril)US':membersunder the heavier loading, was 
the water, t,,:o walls. o1.l09se rock are b?\i� b�ilt en- voltage being carrie.� d�rectly to the trolley, but, available;: and It is natural that' a do�1!!L!lhpuld be 
tirely across the vall!!y, one at the footf1'E .th�, slope whereas on the New York Central electrification only raised '1n., the minds 'of�the members oli· the;City Club 

, on the upstream side''':Wi�Jake side of the :p�:�ha�d the one man to each ,6.2 mUes is.' required continuously to as to wheth'sr any' complete str�i.n sh�et of the .. Man
other ,qn;the, downst���side. The w�� along the attend the r:,otaii conyert'ers, 'onthe New York, New hattan :S;"{dge has beelhdrawn, up. If appi�ximate 
upstream toe, as cc>wpleted, will be 3<kfep\.�r�ad at Haven. & Hartford system there Is an attendant in methods were adopted lni detetmining, the increase of 
the top alld. 60 feetlli�h.,. A�; the rocl;t .. �ll.wa!il" "eing char�eo���he sectIonal cut-out corresponding to each size' of the members ' �f·the 'Blal'kwElWIiI IslaAd, :Bridge, 
built out :a<;ross th� !.I!:!l�y,cj,t.crossed 1tlt!l old FrEl��h swit�h-bridge every' two miles. In either case the they may have been used also in prollortlontp.g the 
canal channel; w,hich runs .through the . .site of the dam. J 

dutfes of the employee permit him to attend to other Manhattan Bridge. It is certain tha� the onIX,rpossible
Dilring the pas�,tw:e�tLrears tiii�,cjJ.��pel had become � matters so that the only difference in cost favoring the way to restore confidence in a suspenslonbr�dge, which 
filled.witl;tsil1;.lan� so�t w.ud; an4 �4r� ,ellghleers decided monophase system is that of the buildings ·required is not only the largest but the most heavIly loaded� 
that, instead�of excavating this material until firm bot- and the moving machinery of the direct-cUlTent con- that has yet been designed or built, was to subject the
tom was,reJl,ched;Jt :W�uld be",�ore'economicaJ.to dump 'verter stations, which rather effectually disposes Of the plans to a searching examination by an independent 
the rock diJ;ectly, upon'the mud, �nd aliow the fill as theory that on monophase railways no stai'f'is"reqiIired bridge engineer of national reputation, such as will 
thus fotmed to settle through the mud untn it reached for the distribution of traction curFent. "" " . now take place. 
firm :gr0l!n.d, lAs 'the fill was raised in 4�eig�t!"Us i' The number of employees of course decreases with 
weight.l!:t len�th became. such that the exp,ected" dis- the"track congestion,'and many nines' 'of monophase 
placemEll1-t. occ,Jlrred, the rock settling down I and' forc- 'tru�k Ifhe would 'require only one sectional cut-out 
ing the mud up into mounds on either side of the fill. attendimt;' whereas a'. direct-current trunk-line' would 
So far � from the settling causing any con'

cern to tlie still req,Uire the converter station and attendant every 
engine�rs, 1 it i� ��aciiy "wll-it tbey ex�eCted to t�ke 'six 'miles or so; to offset this,' however, there is the 
place; . and the greater the settlement,the more they immediate probability of the development for large 
will be, pleased. There 'is n

'othing new in this, and power work of static transformers 'from alternating to 
certainly nothing to warrant the attempt to stir up direct current, and their introduction would at .once 
public apprehension, to say nothing of Congressional put the direct current upon the !;lame plane as the alter
anxiety, regarding the stability of the dam. Railroad nating as regards automatic transmissiOl •. 

embankments are being made every.day by this very To come to the economy of operation, a New York 
method of displacement; and when the rock fill at Central train weighing, say 175 tons with an engine 
the toe of the Gatun dam has finally reached the under- weighing 95,requires in starting from stations and in 

... ' . 
Chinese wood oil is obtained from the. nut of the 

wood oil tree by preSSing or extracting. The color 
of the oil varies �ith the method of extraction. In 
China it is usually heated strongly and is consequently 
very thick and black. Wood oil forms a very durable
lacquer for wood, far surpassing boiled linseed oil in 
hardness and permanence. The oil possesses the .!lecu
liarity of drying more quickly in damp than in dry 
weather. The residue of the nuts left after the re
moval of the oil is a good fertilizer, which possesses: 
the valuable property of destroying insects which feed. 
on the roots of plants. 
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ENGINEERING. 
The British navy is proverbial for the high speed of 

its ships. An analysis of this subject shows that there 
are 26 armored ships exceeding 23 knots in speed, in 
addition, to 16 unarmored ships, chiefiy scouts. The 
list includes 3 armored ships of 24 to 25 knots and 3 
of 25 knots and over. 

The Brazilian government is plannIng the construc
tion of about 10 miles of new docks at Rio Janeiro, 
which, with the two miles already provided for, will 
give this South American port some 12 miles of new 
dockage accommodation. The tonnage of the port is 
rapidly growing, having risen from about one, and a 
half million tons in 1903 to two million tons In 1905. 

A recent report by the Board of Trade on the street 
traffic problem of the city of' London estimates it has 
a population of 7,323,000, residing within an area of 
692 square miles. The number of passengers carried 
in 1907 by local railways, tramways, and buses was 
1,281,000,000, and the' average number of trips during 
the same year was 177.% per head of population. 

The American Society of M'6chanical Engineers has 
established its first student section by affiliating the 
Engineering Society of the Stevens Institute of Tech-, 
nology. The latter student organization has an in
teresting programme of activities for the winter, of 
which a lecture on "Skyscraper Construction" and the 
problems it involves was given on Dec�mber 3 ,by Mr. 
C. G. Armstrong, architect of the Singer Building. 

An interesting shipment of machinery .was, r?ce��I:r 
made, when the Curtis turbines which' are b�tng built 
for the Japanese battleship "Aki" an8'arfuored c:ulser 
"Ibuki" left the works of the Fore River Shipbuilding 
Company for the home dock yards in' 'whIch lhe' ships 
are being built. The "Aki" is a 19' 75Hon'sbip ca:rry� 
ing four 12-inch, twelve 10-inch, and lw�lve 6-inch guns, 
and the "Ibuki" is a 15,OOO-ton ship mounting four 12's, 
eights 8's, and fourteen 4.7's. 

One of the busiest centers of intersecting street traffic 
is the crossing at Forty-second Street and Fifth Ave
nue, New York. To break up the congestion, it is 
planned to depress Forty-second Street for one·half its 
width, and carry Fifth Avenue across the street on a 
viaduct of ornamental construction. Surface cars and 
heavy vehicles will use the depressed portion of Forty
second Street, while lighter vehicles will use the non
depressed portion crOSSing Fifth Avenue at street 
grade. 

The advantages of a high-pressure water-supplY sYS
tem as a protection against fire, and as acting to re
duce fire risk rates, is being realized in the city of 
San Francisco, where a substantial cut in the present 
rates is about to be made by the Fire Insurance Ex
change. This action on the part of local fire under
writers is looked upon as a recognition of the security 
aif(}rded by the new high-pressure system in New York 
against such confiagrations as have devastated Chicago, 
Baltimore, and' Boston. 

The Paris-Orleans Railway has built an unusul!.lly 
powerful compound de Glehn express locomotive, which' 
possesses special interest for Americans because of the 
fact that it is 'O'f the "Pacific" type, which originated in 
this country and is just at present in great demand 
for heavy express work. The two high-pressure cyl
inders are 15% inches, the low-pressure 25 3/16, inches 
in diameter, and the common stroke 25% inches. The 
heating surface is 2,569 Square feet, and, t�e total 
weight of the engine alone about 100 short tons. 

We note that Dr. Schlick's apparatus'for preventing 
ships from rolling at sea has lately"gi�en fresh' proof' 
of its ability.' Qne of his gyroscopes, has beeft-'fitted 
on board the mail steamer "Lochiel," and,ttied onth.e 
ship's regular route between Oban and Bunessan. 
While the vessel. �as rolling 16%, deg. OIl each side, 
through 'a to,tal �,ngle of 33 deg., the gy�oscope was 
started, and. immediately .decreased. the total' angle 
of ro!Lto 3, deg. The app� .r�tiis is dr!Ven'. ei�ctricaiiv. 
ani re"'quires, b�t, little ,attention. 

�e go�d.'1II!:�r�', done by the PubliC, Service Commis
sion I� im.:proving Subw8.Y:,conditions,is shown ,by tht
recent increase of the capacity, of the express ,tracks 
by about 14,per cent. This was seclired by ,a rearrange
ment' of. tlie block sectional and_ siguals at" the stations ( :. . . 
in such a way th,at :tiains, can bG',nlll closer together, 
following one another at i�tervals of \1%.,' minutes as 
against the former interval of 2 minutes. This accelera
tion has ,enabled the company to, increase the number 
of cars that pass a given station from 240, to 272 in 
an hour. 

There has recently 'been completed at Great Fa.lls, 
Mont., a huge brick chimney for carrying away the 
fumes of the smelting works, which will take rank 
as one of the tallest structures in the world. It is 
78,%i feet in outside diameter at the base, and 53 feet 
9 inches at the top. It extends 506 feet above the 
ground and 528¥..t;, feet above its lowest foundation 
course. Its total weight is 24,964 tons. The brick
work is 18 inches in thickness at the top alld 66 
Inches at the base., It is lined throughout with a 4-inch 
wf111 of acid-proof brick. 

Scientific ADlerica.ft. 
ELECTRICITY. 

The Bureau of Equipment will open bids on Janu
ary 5 for the long-distance high-power wireless sta
tion which, as was recently announced, is to be located' 
near Washington. The station must transmit mes
sages over a radius of 3,000 miles and must also be 
equipped with a telephone system sending to a dis-
tance of 100 miles. ' , 

In som!t experiments with a kite to determine th� 
electrical- oonditions of the, upper atmosphere, it has 
been found that an abnormally sfrong current wlll 
fiow down the wire during a high wind. The cause 
of this has not definitely, been determined. Two rea
sons have been suggested; namely, that the action of 
tlle wind would tend to cause a greater electrifica
tion by friction, or that the greater volume of air 
passing over the kite would supply greater surface 
from which to collect the electricity of the atmosphere. 

A method of making glass ,which will conduct elec
tricity is described in a paper read' before the Royal 
Society of Edinburgh by Charles S. Phlllips. The glass 
consists of 32 parE sodium silicate, 5 parts borax, 
0.8 part lead oxide, and, 0.2, part sodium antimoniate. 
This' glass is not acted upon 'by acids, and, has a r�sis
tance of about 1,000 times "less than that of ordinary 
glass. It is used for the. windows of ,electr'ometers and' 
electroscopeS, and in the latter Instrument fibers of 
the 'glass have been used in place ofJhe gold leaves. 

, " :;. � ' "' ... . ", ,. . 
The "proposed. taxon electricity, in Germany. is still 

receiving a ""great deai of ' 'criticism. The tax is '.' " " , 
to be., �vied" on filament' lamps in proportion to 
th�ir wattconsUDlPtion, and it has been, pointed out ' 
that carb6ri. filament lamps will be taxed to nearly 
60 ,p�r cent of their market price, while metal' tilament 
lamps will be taxed only 9 per cent of their market 
price. Arc lamps are to be taxed according to the 
weight of the carbons, which is manifestly unjust, 
for the quality of the carbons should be considered 
rather than their weight. 

The French Academy of Science is somewhat puz
zled over 'the question of the infiuence exerted by a 
high-tension line on hailstorms. In a recent paper 
pr.esented before the Academy the instance was cited 
of a chain of mountains which apparently, attracted 
hailstorms, owing to the location of numerous val
leys that diverted the storms along the line of the 
chain. Recently, a three-phase 45,OOo-volt line was 
built in this vicinity, and since then hailstorms have 
crossed the valleys and followed the high�tension line. 
Very evidently the transmission line exerted an infiu
ence on the storms, but the exact nature of this infiu
ence is diftlcult' to expiain. 

After building several �perimental Single-phase 
locomotives and thoroughly trying them out with 
various trolley constructions over an 'experimental 
flve:-mile 'track, l!6.uipped with various forms of trolley 
constructions, the Pennsylvania Railroad has decided 
to adopt a third rail direct-current system for its 
tunnels under New York 'city. Three-phase twenty
five cycle current wlll be supplied at 11,000 volts from 
Long I,sland City, and at various sub-stations it Wlll 
be 'converted into 600 volts direct-current. Steel motor 
cars and trailers will be used for the suburban traffic, 
�hile 'electric lo�omotives 'w1ll be used for thfoiigh 
trains. The design of.J:h�se loc�motive� has not as 
yet been definitely decided upon. 

' ,; 
A, train siaff system similar to that used in Eng

land, has been adopted on the Fort, Wayne Division' 
of the OhiQElectric Railway. The cars 'incom�ng and' 
outgoing are requ�red .to pass each other, at a swltch 
on the outsk�ts of Fort Wayne, but owing to the ,fact 
that the caris pass through different streets in the 
city, • and are' n�t always lIable 'to come in sight of � 
each other, it 'waS found · necessary to provide some 
system whereby the arrival. of the car at the switch 
coUld, be � definitely ,d91i�ined. For this reason, a wi�e 
�oop, with train nuinbers on tags attached thereto is 
glveri to the motorman at New Haven, and this he 
,iepo�u,i. �t."the siding,a:i F6rt Wayne, so that the car 
returning from' Fort Way�e wlll know that his car 
�B ent�rE}a �' city':' ,, ' 'l' :,� .-," � ,.: 

'l'he'advant1lges of small electrically driven refdg
erating plants were. cils�uSS�d., b,efore the

, 
Fj-I!��lin: 

Institute last mont}!..' One rather' tnterestfrig installa-' 
tion described ,wail set up in' a fiorist's shop. 'Alarge' 
display case embracing abo�t 500 cubic-feet, w'as re-' 
frigerated by means of from 500 to 700 pounds of ice 
per day; this large amount being required by reason' 
of the fact that 'the case was frequently opene4 dur
Ing the day. A small electrical refrigerating machine 
of one ton capacity has now been installed and this 
serves to freeze a solution of brine contained in four 
tanks. 'The brine solution is very weak and has a 
freezing point, of abOut 26 deg. F. The tanks are 
frozen solid each morning, and the machine is not 
operated, again . until toward. evening. The system 
has been found to work admirably even though the 
door is constantly opened and the temperature may 
rise at times as high as 60 deg. 

SCIENCE. 
Prof. Percival Lowell announces that spectroscopic 

proof has been obtained of the, presence of water on 
Mars. This would seem to settle once and for all a 
moot Martian question in Lowell's favor. 

P. von Strantz has obtained a German patent for 
a process of destroying insects on plants by the appli
cation of a,mixture of lime water and the ammoniacal 
liquor of gas' works. The patentee states that neither 
lime nor ammonia, used alone, is a certain insecticide 
in dilute solution, and that strong solutions are in
jurious to plants, especially green plants, but that 
mixed solutions of the two alkalies, too weak to do 
any damage to the plant, infallibly destroy all insect 
parasites. 

' 

The part played by sedimentation basins, or septic 
trenches, in the bacteriological purification of sewage 
is much disputed. Some writers assert that the basins 
serve only to retain part of the suspended matter, so 
that a less turbid liquid can be decanted which will 
clog, the bacterial filter beds less rapidly than crude 
sewage, while other and more numerous authorities 
hold that a large proportion of the organic matter is 
'decomposed, dissolved, and volatilized in the basins. 
Prof. Calmette, in a recent paper, shows the import
ance of this disintegrating action, which results in the 
Ilo�uticin of from 30 to 50 per cent of the organic mat
ter originally held in suspension. Experience proves, 
furthermore, that the matter which is not thus decom
posed is little subject' to putrefaction, or that the 
sediment" left in the 'basins has. very little odor, can 
be handled, without inconvenience and may safely be 
thrown" in small quantities, into large running streams, 

A new watch has been invented for the use of physi
clims and nurses in counting the pulse. The watch 
indicates, \vlthout inental calculation, the number of 
beats of the pulse in a minute. It operates' on the 
principie of a stop-watch. By pressing the push-button 
a large second hand is set in motion, and the counting 
of the pulsations begins. At the 20th pulsation the 
motion of the hand is stopped, by another pressure of 
the push-button. The dial accurately indicates the 
exact number of pulsations per minute. A third press
ure on the push-buttoh brings the hand back to the 
starting point. The use of this instrument does away 
with the necessity of observing the progress of the 
watch while 'taking the pulse, and in addition insures 
an absolutely correct record. The instrument is also 
a chronographic counter, facilitating the making of 
observations, which are automatically recorded in min
utes, secon4s and fifths of a' second. A small dial 
placed below the 12 records minutes from 0 to 30. The 
large hand records seconds and fifths of a second. 

M. Pleissner, of the German Imperial Health Bureau, 
has investigated the formation and properties of the 
oxide, hydroxide, carbonate, sulphate, and, chloride of 
lead, and has determined their solubilities in water 
by measuring the electrical conductivity of water im
pregnated with them. He finds that alkalies and 
baryta water precipitate the oxide from hot solutions, ' 
but the hydrated oxide from cold solutions of lead 
salts. The oxide forms grayish yellow scales of metal
lic luster, which yield a greenish yellow powder when 
ground. The same greenish yellow oxide is formed by 
the action of very highly oxygenated water upon lead, 
whili water whIch contains little oxygen produces 
hydrates of . lead Qxide. The solubility of lead.,�xide 
in�reases', with the degree" to which it is hydrated. 
The solubIlities of tlie 'lead 'compounds mentioned above 
expressed" i:t;l milligramIIie-molecuies per liter, are: 
oxide '. 0,31, hydroxid� 0.45� ��rbonate 0.0002, sulph'ate 
0:126, chloride 33.6. I� otlier' w6t-ds, one million parts 
6f water can dissolve about 64, parts oxide, 93' parts 
llYdroxide, 0,04 part carbonate, 2,6 parts sulph�te, or 

-'1:090 parts' oi chl6rideof J;ad,: ':'All 01 the basic salts of 
lead are less soluble than correspondIng neutrJl,I salts. " 

That th.e' smoke which rises frodi' the chimneys of a 
city in winter greatly diminfsh.'i'ili.�, practical dura
tion of �unlight is shown bya,, �UtParison of, observa
tions made in the center.of,'tondon, at Kew, a few 
miles to the �est, and -at. ' " "Wich, a few miles to 
tl1eeast. T�e annual n�3'" ::hours of su�sIiine is 
atKew 1.,399 or 31 perr he maximum: possible 
number; at, the" ce�ierl�, '  , 'don 1,Oj!7 hours or 23 
per"cent; and at"'Gfe;!!i.wiCh,lt227 or 27 per cent. , , , (.. , ii' " .,' , " 
lJ�nc� th.6, c�!lt�r: 'Of Lon�n enjQYs 372,hours (8 per 
cent) of sunshine less than Kew, and 200, (4 per cent) 
less' than G�eenwich. - Ih :Winter' the deficien�y of sun
shine in the center of London rises to 11 per cent. 
The disparity between Kew and Greenwich is due to 
the fact that the prevailing winds are westerly, so 
that much of the city's smoke is' blown over Green
wIch, but very little. over Kew. At Hamburg, obser
vations extending over eleven' years show an average 
annual number of 108 days without sunshine. At all 
seasons, but especially in winter, the air of Hamburg 
is filled w.lth smaller or larger particles of soot. The 
result is that Hamburg annually enjoys only 1,236 
hours of sunshine, or 28 per cent of the maximum 
possible number, while Berlin enjoys 1,672 bours Of 
37 per cent. 
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THE TRANSPORTATION OF SUBIARINES. 
BY P. A. BISLA](. 

In the latter part of 1906 the Japanese government 
placed an order with the British firm of Vickers, Sons 
& Maxim for the construction of two submarines, the 
conditions of the contract stipulating that the vessels 
should be delivered at a Japanese port before the close 
of the present year. The submarines are vessels with 
a submerged displacement of 314 tons. They are 135 
feet long, 13 feet 6 inches beam, and 12 feet deep, and 
are fitted with 16-cylinder gasoline engines, the horse
power being 600 on the surface and ISO submerged. 
The corresponding speeds are 13 and S knots. The 
armament consists of two 
IS-inch torpedo tubes, and 
sufficient fuel is carried to 
give the vessels a radius 
of 1,500 miles. 

Scientific American. 

FARIAN'S EXPERUIlENTS WITH HIS TRIPLE-SURFACE 
AEROPLANE. 

By the addition of a third surface to his aeroplane 
Henry Farman has recently changed the appearance of 
his flyer somewhat, and has made it capable of lifting 
considerably more weight. The third plane, as can be 
seen from our photograph, extends only over about 
two-thirds of the total width of the lower surfaces. 
In addition to this plane, Farman has also lengthened 
the top surface of the box tail, so -that the sides now 
extend beyond the vertical partitions. 

On the 21st ult., Farman expected to give a demon
stration before some Senators and members of the 
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Aeronautical Notell. 
WILBUR WRIGHT'S NEW RECORD. 

On Friday, December IS, Wilbur Wright improved 
by 22 minutes and S seconds his previous record of 
September 21, for length of time in· the air. On this 
occasion he made forty-five complete circuits of the 
Anvours parade ground at an average height of 24 
feet and at an average speed of about 36 miles an 
hour. The total official distance was 99 kilometers 
(61.47 miles), but on account of the wide turns he 
made around the posts at the ends of the field, it is 
estimated that fully 120 kilometers (74.52 miles) were 
covered. The latter distance gives an average speed 

for the flight of 39.2 miles 

In order to overcome 
the difficulty of transport
ing the vessels to' Japan. 
Messrs. Vickers, Sons· & 
Maxim designed and built 
a transporter of unique 
type. The vessel, which 
is 225 feet long, is con
structed with a very short 
forecastle, while the en
gines are placed ,as far aft 
as possible, thus leaving 
a very large clear space 
amidships. The. break of 
the poop is also the fore 
engine-room bulkhead, and 
a wide hatchway extends 
forward from this practi
cally to the break of the 
forecastle. The athwart
ship hatchway beams are 
removable, so as to admit 
an object almost the entire 

THllEE-QUARTER REAR VIEW OF FARllAN'S AEROPLANE WITH TRIPLE SURFACES. 

an hour, and the former 
one of but 32.4. The aver
age of these two speeds-
35.S-doubtless gives a 
fair approximation of the 
actual speed of the ma
chine. For a motor of but 
25 to 30 horse-power, this 
is a very high average, and 
it forms but one more 
demonstration of the effi
ciency of the Wright aero
plane. After making this 
record fiight for the Mich
elin cup in the morning, 
Mr. Wright in the after
noon competed successfully 
for the height prize of the 
Aero Club of the Sarthe. 
A line of small captive bal
loons was placed at a 
height of 100 meters (32S 
'feet), and, after making a 
9-minute flight, the aero
piane passed over the line 
at a height of some 25 or Note the extension out at the sides ofthe upper surface of the box tail; also the hinged daps on the rear edges of the main surfaces. 

length of the hold. There is, of course, a very large 
number of these beams, and they are made especially 
strong, in order to compensate for the huge deck 
opening. 

The method by which the submarines were placed 
on board was as follows:. The "Transporter," as the 
vessel is named, was drydocked, the port bulwark 
taken down, the hatch combing on the same side re

moved, and a portion of the steel deck taken up. The 
water was then admitted to the dock, totally submerg
ing the hull with the exception of the upper por.tion 
aft. One of the submarines was then floated into the 
dock, hauled into position over the hold of the sub
merged ship, and held there while the water was 
pumped out of the dock. As the submarine sank into 
the hold, it was placed in specially arranged chocks 
by divers, and flnally secured in position on the star
board side of t,.he hold. This operation was then re

peated in the case of the second submarine, so that 
eventually the two vessels lay side by side in the hold 

National Aerial League who had journeyed from Paris 
to his experimental ground at Bouy, near Heims. Un
fortunately, there was a strong wind blowing and Far
man did not dare to make a fiight until this had mod
erated. Finally, at dusk, he made two short flights 
lasting about two and four minutes, respectively. In 
the second of these flights he circled twice around the 
parade ground. He had fitted automobile acetylene 
headlights to his aeroplane, and the' effect of the 
machine flying at night is said to have been very 
weird. 

Not until the 24th of November had the weather 
improved sufficiently for Farman to make a demon
stration. Even on this .day there was a strong wind 
of from 6 to l4 meters per second or having a mean 
speed of 21%. miles an hour. Despite this wind Far
man flew successfully, though the sudden puffs would 
raise and lower his machine suddenly a distance of 
from 45 to 60 feet. The oscillations thus produced 
were very curious. Farman was obliged to fly quite. 

30 feet above it. 
FLIGHTS OF THE "SILVER DART." 

The new Bell aeroplane the "Silver Dart," after 
making four short fiights on the l4th instant, on 
December 17 made a flight of over a mile at Ham
mondsport, N. Y. The aeroplane flew in a snowstorm 
and against a wind of about 10 miles an hour at the 
start. After traversing a distance of less than a 
mile, a turn was made and the machine flew success
fully- with the wind about half way back to the start
ing point. The flight lasted 114 minutes and the esti
mated speed was about 40 miles an hour. 

Two days previously Mr. Wright made a new dem
onstration of the possibilities of his aeroplane, when 
used as a glider. He drove his machine sharply up
ward to a height of nearly 300 feet. Then, shutting off 
the motor, he glided down to the ground very easily. In 
so doing he traversed a distance of about three-quar
ters of a mile. This demonstration proved the advan
tage of height when navigating an aeroplane and gave 
a good idea of the distance that can be traversed in a 

!'LOATIRG A 81JBKABIlfEIlITO A VB88EL FOR TllAlIBPORTATIO •• 

of the "Transporter." The decks, hatch combings, and 
bulwarks were then replaced, and the vessel after
ward returned to Barrow to complete the preparations 
for her voyage

' 
to the far. East. With theIr arrival 

the Japanese navy wlll include ten submarines, two 
of which, of S5 tons, were built in Japan. Seven 
other vessels, of the same size as those built in Eng
land, are about to be laid dowl). in Japanese yards. 

The photograph shows the submarine on the port 

f,llde sinking into the hold of the "Transporter." 

high in order to take the turns successfully. When he 
fiew with the wind his aeroplane traveled at the rate 
of, about 55 miles al). hour, while against the wind it 

almost stood still. These flights are the first in a 

closed circuit by this type of machine. The aeroplane 
showed such a marked improvement in stability when 
flying in a stron!!; wind, that Farman, although he 

found in a subsequent test on November 28 that the 
machine was much faster with but two surfaces, nev-, 

ertheless decided to return to the use of three. 

ho.rizontal direction should the motor stop when the 

aeroplane is high il). the air. 
A German company has recently been formed to 

carry on the aerial transportation of passengers, by 
means of huge airships of the Zeppelin type. Seven 
of these alrships� with a capacity of ten passengers 
each, In addition to the crew, have been ordered, and 
are now under construction. The airships will start 
from Friedrlchshafen, on Lake Constance, and toucll 
at many of the leading German cities. 
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1I0DE1.8 FOR ILLUSTRATING THE· STB&IN ON 
STRUCTURES. 

BY DB. AL1I'RBD GBADENWITZ. 
There is hardly any doubt that the value of mathe· 

matical formulre to constructing engineers is frequently 
overrated. In fact, even in connection with the most 
complicated construction of a statically undetermined 

STIFFENING FOR PROD(JCTIQN OF RIGID 8UPPORT. 

REMOVABLE ANCHORA8£ CORHF9-
fONDING WITH AN INTflfMfDIA T£ 

. CEILING QRJI.OO/.f. . 

Fig. 6.-Showing interrelation of strains on various 
parts of a structure. 

nature a figure calculated on a given basis is fre
quently considered as an absolute gage of safety. 

Even if all factors determining the distribution of 
strains in a given structure could be reduced to a 
mathematically available form, it should be considered 
that statical calculations are possible only for a given 
condition of the structure, being liable to alteration 
as a consequence of any elastic or non-eillstic change 
in the shape of some part of the structure, or of its 
abutments. 

The distribution of strains in an arch free from any 
joints may, for instance, very well be calculated math-

Scientific Alnerlcan 
ematically with a practically suftlcient degree of accu
racy for a given load, if the abutment be invariably 
rigid, or if the displacement or distortion be known. 
However, there are in reality no invariably rigid abut
ments, while the displacement and torsion generally 
depe.nd on so many factors, that mathematical calcu
lations fail to determine them. Starting from the re
sults of a statical calculation for a given condition, 
any possible departures from the hypotheses made, 
and their possible infiuence on the distribution and 
magnitude of actual strains, should accordingly be 
gaged in each case. 

The infiuence of these factors should .by no means 
be underrated, being sometimes so considerable, that 
the results of calculation afford an entirely incorrect 
representation or- the conditions Of safety of a struc-. 
ture. Ancther striking instance is that of framed 
structures in which the rigidity of webs is liable to 
entirely impair the results of mathematical calcula
tion, in connection with which hinged· connections are 
generally pre-supposed. In order, therefore, to sup
ply an independent check on mathematical instruc
tion, based on practical experience, Mr. E. Carlipp 
of Erlangen, Germany, has designed an ingenious de
vice for illustrating the distribution of strains in 
structures, of which we herewith give a short illus
trated description, as well as some photographs . .  

Any structure under the action of forces (provided 
that no motion of the whole takes place as a conse
quence of a rupture in equilibrium) is liable to un
dergo some alteration in shape, which at each point 
bears a certain ratio to the strain obtaining there. 
If this alteration in shape be known, the distribution 
of strains will thus be likewise given. 

The models used by Carlipp are made up alter
nately of springs and rigid sections ( see Fig. 1) in 
order to allow the actual alterations in shape and 
strain to be visually observed. Any kind of forces 
( such as pull, thrust, infiection, torsion, rotation) 
will produce in a composite body of this kind, altera
tions in shape, which allow the nature and relative 
magnitudes of strains to be recognized. The strength 
of the springs corresponds to the coeftlcient of elas
ticity of the material ; and by fitting springs of varia-' 
ble strength, the distribution of strains on a structure, 
made of different material". iq readily illustrated. 

.'ig. t .-Composite model of springs and 
ri�td sections. 

.'ig. �. Model showing strains by the 
fissures in the paper ('overing. 

The stratn on the springs fl (ill Fig. 1 ) , for in
stance, will be the smaller the leM the springs fa are 
able to yield, that ill the greater the amount of load 
they are able to deal with. The same instance also 
corresponds to cases in which the coeftlcient of elas
ticity in regard to thrust is greater than elasticity in 
regard to pull. The points of maximum strain in 
many cases play an e$sentially important part. 

If the model be lined with paper, plaster, etc. (Fig. 
2 ) ,  the fissures resUlting from given conditions of 
load and given arrangements of abutments will allow 
their lqcation t-o be determined, while lllustrating 

Fig. 7. - Diagram of arch with sliding abutment. 

Fig. S.-Dlstributlon of loads inside a structure. 

the relative amounts of IItraln in a specially strik
ing manner, corresponding to real life. In the 
case of framework structures, the frame:work rods are 
generally formed by Simple continuous springs con
nected by joints in the connections. These joints may 
be fixed by clamps with a view to illustrating the in
fluence of rigidity of the webs. The various elements 
can be combined in many different ways, so as to 
obtahi. the most varied models suitable for instruction. 
Though all possible cases cannot obviously be enu
merated In the present article, some instances will 
be quoted, 'lllustrating the possibilities of these mod-

Fig. 8.-Areh supported while 
being loaded. 

I.,.. 4_Arch udder load, IIhowing b...,U8 at erowu and abutme1lts. Fig. 5 . ...;....Arcb with sliding abutment at one end. 

MODELS FOR ILLUSTRATING THE STRAIN O. 8T�UCTl1U8. 
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els, both for demonstration before an auditorium and 
for self-instruction. 

Fig. 5 represents a model in which the distribution 
of strains in an arch is illustrated for different loads, 
and with different abutments, one of the abutments 
being free to rotate round an axle and to move in a 
horizontal direction. This horizontal motion can be 
counteracted by the weight H (Fig. 7) , and the rotation 
by the weight G; the former thus representing the hori
zontal thrust and G the torque of the abutment. Both 
the horizontal displacement and rotation can be com
pletely eliminated by . arresting the abutment with 
the aid of suitable weights. Demonstration with this 
model could, for instance, be performed in the follow
ing manner : 

The arch is first suppotteu by a simple center liable 
to be lowered, while being loaded either by its own 
weight alone, or by an additional effective load of 
approximately uniform distribution (Fig. 3) , thus 
illustrating the fact that all springs are by no means 
compressed uniformly, a lined arch being liable under 
certain conditions even to show some fissures; though 
with the actual shape and load of the arch there may 
be ascertained a curve of pressures which practically 
coincides with the central line of the arch. 

It may even be shown that any moments of deflec
tion obtaining in the arch (that is, any departures of 
the line of pressure from the central line) are mainly 
due to the elastic shortening of the arch, these mo
ments being the greater as the ratie of the thickness 
of the arch to the pitch is greater, any arch in con
nection with which this ratio does not assume too 
small a value, being in reality something intermediary 
between an arch and an imbedded girder. and the 
girder action being the more predominant as the 
shape of the arch approximates that of a girder. If 
now a sufficient amount of weight be added in H, to 
prevent any displacement of the abutment, the stop 
being loosened, H will correspond to the horizontal 
thrust after an elastic elongation of the arch in the 
case of rigid abutments. By shortening the arch, an 
identical effect to an increase in the distance of abut
ments will be brought about. By increasing H, the 
abutments can be made to approach to one or other, 
the elastic shortening of the arch being compen
SiLted and uniform strains being produced in all the 
sections of the arch. It is also seen that the hori
zontal thrust decreases with the elastic elongation 
of. · the arch. It will now be readily understood in 
what manner the influence of the y�elding of abut� 
ments can be illustrated : Each given weight H and 
G, the load remaining the same, . will correspond to a .. 
given displacement or distortion, and · the , latter . in . 
turn will influence in a given n;t,�nner the di�tribution , 
of strains iJl the arch. In the case of a .  lined arch 
(Fig. 4) fissures can be p!odiIc!'ld, with a,!, given load, . 
at the crown, at will, either on the top or below, by 
Simply increasing or decreasing H. The influence of 
the most ' different loads can likewise be shown for 
the most varied arrangements . of,. abutments, and , the 
influence of transverse forces is, readily illustrated by , 
the relative displacement of the rigid parts. 

. The model represented in Fig. 6 is mainly intended 
for illustrating the, fact that a structure, from . the 
staVcal point of vIew, always exerts its effects as a 
who!e, the actual strain on any part of the structure 
beingc dependent on those to . which the remaining 
parts a;e SUbmitted.' If the . �pper parts of · the sUP- . 
ports . (walls) be splidly reinforced; the roof .. structure 
will rest on abutments, capable of only relative dis
placement, and according as the joints are hinged or 
clamped fast, a given distribution of strains will be 
obtained with a given load. The distribution of strains 
will , be. susceptible · to alteration both in the . main 
truss . of a roof and in the supports, if the stiffening 
o,f . the abutments being withdrawn, the elastic . alter
ations in the shape of the supports are allowed to 
IJ?ake , themselves felt. 

Another model designed by . Mr. Carlipp is. repre
s�nted in Fig. 8. When, calculating, a structu'i:e, the 
sectIon of which has sides of different length (walls, 
bridges, girders, etc.) , tpe , load being approximately 
c�ncentrated, incorrect results are obtained· if � the c. sec
tions are supposed to rflmain plan�. The , model rep
resented in Fig. 8 now "i�lustrates 'with a. given. drpp 
of loads, the distribution . of . strains _ iIl,�lid� the struc-.. 
t�re and the pressure �i:'�ried oli the ·soil. 

. , . •  

Gir�ers, etc., in which the. effect of transverse forces 
is manifested separately, tpat . is. to. say, by . a· vertical 
as well as by a hor�zo.ntal mt,ltual · displacement of, the 
rigid parts, can be cpmbined in a similar . manner to . 
that illu.strated in Fig. S .. .  

Even . in cases , which are not · at . all susceptible to 
Cal9�at'ieiI, such , as" that oJ ; plates . resting . o� . nOD."\lni- · 
form 'aJmtments . (e. g., triple abutments) . such a mQuel · 
wi�h a.Il0'iv· th� distribution of f�rces. to: be' ascertained · 
f�rr ¥Y: l,?ad. 

SimpJe" gi·rders . can be ·cp;nstructed· in. ' a,. manner. 
quite Similar to the ' arch in Figs. ' 5 aild ( being dem
onsttated for the most various arrangements of .abut
ments (isolated on two abutments wholly or partly 
Imbedded, continually resting on supports of equal or 
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u:r:equal height) and under any conditions of load. 

While all the possible cases cannot obviously be 
demonstrated in the case of technical instruction, even 
a limited number of demonstrations will doubtless fit 
students to acquire an appropriate conception of the 
phenomena of elasticity obtaining in connection ,with 
real buildings, instead of being content with mechani
cal calculation. Teachers will be able to use such 
demonstrations· as a basis of general instruction of a 
kind which is apt to be neglected in the ordinary 
theoretically mathematical courses, while even ad
vanced students will avail themselves of certain mod
els to complete their knowledge of the statical condi
tions of structures. It will even be possible to con
struct models immediately imitating a given struc
ture to be erected, . so as to afford an absolutely cor
rect gage of the actual distribution of strains. 

In order to illustrate the distribution of stresses in 
homogeneous bodies, all the springs shoul'd obviously 
be of the same thickness, being submitted to the same 
strain. In order to allow this result to be readily ob
tained, the springs are connected with the rigid parts, 
by a simple device, allowing the springs to be tight
ened or loosened, or even exchanged at a moment's 
notice. 

• , . •  I • 

MAGNITUDE OF THE SALT INDUSTRY. 

Sodium chloride or common salt is one of the most 
useful substances in the world and one of the most 
necessary to the htIman economy. Salt was first used 
as an aliment at the period of transition from the 
nomadic pastoral life to a more sedentary and agri
cultural life. Salt puts in motion the secretion of the 
stomach and furnishes it with some of its constituent 
parts. The material for the chlorine compounds of the 
gastric juice comes primarily from the salt of our food. 

In any attempt to compute the relative abundance 
of the chemical elements we must bear in mind the 
limitations of our experience. Our knowledge of ter
restriaI . matter extends but a short distance below the 
surface of the earth, and beyond that we can only in
dulge in speculation. The atmosphere, the ocean, and 

. a  thin shell of solids are, speaking broadly. all that we 
can examine. For the first two layers our information 
is reasonably good, and their masses are approximately 
determined; but for the last one we must assume some 
arbitrary limit. .The real thickness of the lithosphere 
need .not be considered; but it seems probable that to 
a depth of 10 miles below sea level the rocky material 
can not vary greatly froIl). the volcanic outflows which 
we recognize at the surface. This thickness of 10 
IIl:iles. then. represents known matter. and gives us a 
quantitative basis for study. A shell · only 6 ·  miles 
thick would barely clear the lowest deeps of the ocean. 

The volume of the 10-mile rocky crust. including the 
mean elevation of the, c�mtinents . above the sea. is 
1.633.000.000 cubic miles. and · to this material we may 
assign a mean density not lower than 2.5 nor much 
higher. than 2.7. The volume of the ocean is put at 
302�000;000 cubic miles, and Prof.' Frank Wigglesworth 
Clarke. in . his valuable "Data o.f Geochemistry." says 
he has. given it a density of 1.03, which is a trifle too 
high. The mass of: the atmosphere. so far as/ it can 
be determined, is equivalent to that of 1,268;000 cu}Jic 
miles of water. the . unit of density. Combining .. these 
data. we get the following expression for the composi
tion of ,tp.e known matter of our globe : 

Density of crust . . . . . . . . . . . . . .  2.5 · 
Atmosphere . . . . . . . . . .  per cent 0.03 
Ocean . . . . . . . . . . . . . . .  per cent 7.08 
Solid crust . . . . . . . . . . .  per cent 92.89 

100.00 

2.7 
0.03 
6;58 

93.39 

100.00 

In short. we, can regard the surface layer of the 
earth. to a . depth of 10 miles. as consisting very nearly 
of , 93 per .cent . solid · and 7 per cent liquid matter. treat
ing :the".atmosphere as. a small correction to be applied 
when needed. The figure thus assigned to the ocean 
is probably a little too . high, but its adoption . makes 
an . allowance for the, fresh waters. ol the globe. which 
ar� too . small in ' am�unt to be estimable , directly. 
Their insignificance �ay be inferred fr�m the fact 
that · a, section of tl1;e l�-mile crust having . the, s1l,rface 
area of;the United States represents only .abqut L5· per 
cent of the entire ,mass of matter , u,Ilder .consideration. 
A quantity of water equivalent to , 1· per . cent of , the 
o,cean. or 0.07 per .. cent of the matter. now Ullder . con
Sider!l:ti�n. would cp:v:er. all the la�d· a.reas of·the .. globe 
to . the. d.epth of 290 feet. Even . the mass of , Lake Su
perior thus becomes a negligible .  quantity. 

The composition of · the ocean is .. easily .. determined 
from the data given by Dittmar. in the report of · the 
"Challenger" expedition. The maximum salinity ob
served by him amounted to 37.37 grammes . of salts in 
a . . kilogram!l!e, of water. and by taking this flgure in
stead· of a. lo�er average value we ca.n allow for .sll-lin' 
masses inclosed ,within the solid crust of the earth. and 
which would not otherwise appear in the final esti
mates. Combining this datum with Dittmar's figures 
for the a.verage c�mposition of the oceanic salts,. we 
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get the second of the subjoined columns. Other ele
ments contained in sea water. but only in minute 
traces. need not be considered here. No one of them 
could reach 0.001 per cent. 

Composition of oceanic CompOSition of ocean. 
salts. 0 . . . . . . . . . . . . . . . . .  85.7' 

NaCl . . . . . . . . . . . . . . . 77.76 H . . . . . . . . . . . . . . . .  10.67 
MgCl. . . . . . . . . . . . . . .  10.88 Cl . . . . . . • . . . . . . . . .  2.01 
MgSO. . . . . . . . . . . . . .  4.74 Na . . . . . . . . . . . . . . .  1.14 
CaSO. . . . . . . . . . . .  1 • • 3.60 Mg . . . . . . . . . . . . . . .  .14 
K2SO. . . . . . . . . . . . . . .  2.46 Ca . . . . . . . . . . . . . . . .  .05 
M·gBr. . . . . . . . . . . . . .  .22 ·K . .  . . .  . . . . . .  . .  . . .  .04 
CaC03 • • • • • • • • • • • • • •  .34 S . . . . . . .. . . . . . . . . . .  .09 

Br . . . . . . . . . . . . . . . .  .008 
100.00 C . . . . . . . . . . . . . . . . .  .002 

100.00 

It is worth while at this 'point to consider how large 
a mass of matter these oceanic salts represent. The 
average salinity of the ocean is not far from 3.5 per 
ce:J.t; its mean density is 1.027, and its volume is 
302.000.000 cubic miles. The specific gravity of the 
salts. as nearly as can be computed. is 2.25. From 
these data it can be shown that the volume of the 
saline matter in the ocean is a little more than 4.800,-
000 cubic miles. or enough to cover the entire surface 
of the United States. excluding Alaska, 1.6 miles deep. 
In the face of these figures, the beds of rock salt at 
Stassfurt and elsewhere, which seem so enormous at 
close range. become absolutely trivial. The allowance 
made for them by using the maximum salinity of the 
ocean instead of the average is more than sufficient, 
for it gives them a total volume of 325.000 cubic miles. 
That is. the data used for computing the average com
position of the ocean and its average significance as a 
part of all terrestrial matter are maxima. and there
fore tend to compensate for the omission of factors 
which could qot well be estimated directly; 

The facts that we can estimate. with a fair ap
proach to exactness. the absolute amount of sodium 
in the sea. and that it is added in a presumably con
stant manner without serious losses. have led to vari
ous attempts toward using its quantity in geological 
statistics. The sodium of the ocean seems to offer us 
a, quantitative datum from which we can reason. That 
is. if all the sodium in the sea were derived from the 
decomposition of igneous rocks, a shell of the latter 
one-third of . a mile thick would supply the entire 
amount. An allowance for the sodium retained by the 
sedimentaries would increase this estimate to half a 
mile. which is . the largest amount possible. All con
ceivable corrections tend to diminish the figure. A 
stratum of igneous . rock. one-half mile thick and com
pletely envelo'ping the globe. would furnish all the 
sodium of the ocean and the sediments. Joly, by a 
similar DJ'ocess of reasoning �nd in part from the same 
data. has sought to compute the geological age of the 
earth since erosion commenced. From Murray's esti
mate concerning the discharge of rivers Joly deter
mines that 157,267.544 tons of sodium are annually 
poured into the sea. At this rate denudation of the 
land would require a period of from ninety to one hun
dred millions of years in order to make up the oceanic 
quantity of sodium. By applying certain corrections 
the figure is. reduced to eighty or ninety millions. of 
years as the . time which has· elapsed since' water . con
dansed upon . the globe and aqueous uenudation began. 

It is not necessary to enter into the details of · these 
and other similar calculations, for they can only be 
regarded as tentativ.e and preliminary. They do, how
ever. indicate certain possibilities and show how de
sirable it is that We should increase the accuracy, of 
our .data. When we , know more. precisely .. what , chemi
cal · work is being done by . the rivers. with annual 
averages for all of the grElater continental streams. we 
may have materials for something like a fair measure 
of " geolegical · time. Our present knowledge ' on . this 
subject is too incomplete and too unsatisfactory. 
, In 1907 the quantity of salt produced in the United 

States was . 29.704,128 barrels of 280 pounds. valued at 
$;7.439,551; sil-Ys W. C. Phalen. expert of the G�ological 
Survey . . 

FiOf c,onvenience salt is Classified according to the 
grades .. by .which it is sold by the producer, the grades 
being determined by the amount of · refining. the math
o,ds . employed in refining,. and the purposes for which 
tlle, salt is used. These grades are : "Table and 
(],airy." "con;u:non.  fine." . "common coarse." ·  "packers." . 
"$olar." . "rock." "milling,"· "brine." and "other grades." 
'l?he "table and· d,airy" . salt includes extra fi,ll,e and 
fancy . grades prepared for family use. and all · grades 
artificially. dried. used for butter and cheese making 
and · such . special brands. Under "common fine" · salt 
are included · all other grades of fine salt of first qual
ity not artificially dried, such as those known to the 
trade. as . "C., F .• " . "No. 1 F," "anthracite." etc. "Com
mo.D. coarM" salt includes all grades coarser than 
"common fine" made by arti�cial heat. such as "steam 
coarse." "No. 1 coarse." ,"pan solar," "G. A ... .  "Live'rpool 
ground." "C. C.," etc. By "packers" salt is meant those 
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grades prepared for the purpose of curing fish, meats, 
etc. "Coarse solar" includes all coarse salt made by 
solar evaporation. "Rock" salt includes all salt mined 
and shipped without special preparation. "Mill" salt 
is that used in gold and silver mills, and "other grades" 
includes all low-grade or No. 2 salt used in salting 
cattle and for fertilizers, track purposes, etc. "Brine" 
includes all salt liquor used in the manufacture of 
soda ash, sodium bicarbonate, sodium hydrate ( caustic 
soda ) ,  and other sodium salts or brine sold without 
being evaporated to dryness. 

Production of salt by grades in the United States 
i907, in barrels : 

Table and dairy salt . • • • . • • • . . . . . . .  

Common fine salt . . . . • • • • . . . . . . . . .  

. Common coarse salt . . • • . . . . . . . . . . .  

Packers salt . . . . . . • • . . . . . . . .  ; ;  . . .  
Solar salt . . . . . . . . . • . • . . . . • . . . . .  ; . 

' Rock salt . . . . . . . . . . . . . . • . • • . • . . . .  

" Other grades • . • • . . . . • • • • • • • • • • . .  

" Brine ' . . . . . . . • . . • . • • • • . . • • • • • . • • . .  

3,537,157 
7,684,638 
2,055,054 

422,324 
. 862,929 
5,809,328 
, 1io;Z27 

9 ,222�471 

Total production, barrels . . . . . . . . . . .  29,704,128 
Value . . . . . . . . . . . . . . . . . . . . . . • • . . . .  $7,439;551 

In 1894 salt was placed on the free list and : impor
tations increased to 434,155,708 pou�ds in 1894 and, to 
520,411,822 pounds in 1896. In 1897 , salt was ' again 
made dutiable, and salt in bags, barrels, or other pack
ages is subject to a duty of 12 cents per 100, pounds 
( 33.6 cents per barrel) and salt in l:!,.ulk is taxed 8 
cents per 100 pounds ( 22.4 cents per barrel) .  The 
duty on . imported salt in bond used in curing fish 
taken by licensed vessels engaged in fishing and in 
curing fish on the navigable waters of the United 
States or on salt used in curing , meats for export may 
be remitted. 

The imports came from the United Kingdom, Italy, 
British , West Indies, and Spain, named in the order 
of ' 'importance. From these four sources over 9Q " per 
cent of both quantity and value of the imports ' were 
derived. 

The exports of salt of domestic production from the 
Unit�d States in 1907 wil.s 61,60:f,422 pounds, vahied"at 
$232,195.  M'ost of ' this " salt ""went � to \ Cuba, ; Canada, 
Mexico, and Panama. . ' 

In the following table the statistics' ol' sarfproduction 
in the principal salt-producing countries ' of the wo�id 
in 1906 are shown as far as' statistics' aI:e avaiiahie. 
The ' production ' of Turkey is not included. ' The in
dustry in ' that country, as in Austria-Himgary: 'is ' a  
government monopoly, with n o  statistics" o f  production 
published. No statistics are available from Russia 
since 1903. 

World's Production in Short Tons. 
Quantity. Value. 

1906. United States . . . . :. . . . . .  3,944,133 $6,658,350 
1906. United Kingdom . . . . . . . . . , 2,201,293 2,900,983 
1906. France. . . . . . . . . . . . . . . . . . .  1,496,923 4,198,329 
1906. German Empire . . . . . . . . . .  2,059,096 5 ,000,823 
1904. Japan . . . . . . . . . . . . . . . . . . .  773,776 4,852,049 
1906. Italy . . . . . . . . . . . . . . . .. . . .  . 58&r4�4 1,119,786 .  
1906. Austria . . . . . . . . . . . . . . . . . . 414;466 ' 9:�'j'i7,i64 

Our graphical illustrations really explain themseives: 
Thus our upper engraving shows' all the ' salt' of the 
oceans thrown up on the land and "sea, it would cover 
the entire earth to ' a depth of 112 feet or Viell above 
the ' roof of the Capitol ' at Washington: ' The ' neit 
comparison shows ' the per capita consumption:' of · ·the 
Frenchman 9 pounds, the Englishman 13 pounds,' and 
the' American 11 pounds. Then' follow the ' two cones 
of , salt, that in the sea 4,800,000 cubic miles and 
325,000 cubic miles for salt on the land. ' Little wonder 
that Mont Blanc appears as a mere speck. The last 
comparison is ' the yearly prodUction of salt in ; 'the 
United States, which shows a tidy little ' bar�e� 760 
feet high a:ld 500 feet in diameter at i1:s widest point. 
Truiy ' the small co�dlmentc of our table presenis' an 
enormous mass in the aggregate. 

.. f e  . ..  
In th � rebuilding of the Quebec Bridge, it is said 

that the engineers who have been retained by the 
Dominion government will consider the advisability 
of providing for at least ten feet 'more headroom . from 
the water than existed under the former structure. ' It 
may be remembered that the height of the olll 'Quebec 
Bridge , was 150 feet above high watElr, and that the 
Montreal Board of Trade feared that this" wOUld pre
vent tlie large ships of the future from paSSing up 
the ' river to Montreal. The .  height · aiivocated' by' the 
Montreal Board of Trade was 190 feet, �hich, however, 
can only be obtained at a cost which ' is ' regarded as 
prohibitory. The' '1:allest masts now arriviIi'g in ,tMon
treal are those of the Allan"liner "Vil'ldnian'," which 
are' af a height of 141 feet. ' Under, the. old 'Q�e�ec· 
Bridge these would have ' passed ' with': nine ', feet' to 
spare. But ', the masts' of the ' "Empress' 'of Britain" 
and' the "Empress of Ireland," of the Canadian Pacific 
line, are 154 feet high, and for these it would have 
been necessary to await the ebb of .  the tide if they 
wished to pass under. 

Scientific American. 

CURIOUS FACTS ABOUT NUIIBERS. 

To the Editor of the SCIENTIFIC AMERICAN : 
The theorems given in the article on "More Curious 

Facts About Numbers" in last week's issue of the 
SCIENTIFIC AMERICAN are not new, but merely special 
cases of Fermat's, theorem. This. weH-known proposi: 
tion is usually stated : . If p is a prime number, and II) 
is any integer, not a multiple of p, then 11)1' - 1 = 1 
(mod. p ) ,  or 

' 

11)1' - 1 - 1  is divisible by p. , ( 1 )  
i t  easily follows that for an1l ' integral value o f  II) 

a;1' - II)  is divisible by p. ( 2 )  
For a;I'- II) = 1I)  (a;I' - 1 _ 1), and either the first o r  the 
second factor of the right' member is divisible by p. 

" (Throughout these deductions ' p is supposed to repre
' sent a prime nritilber. ) 

In ' regli:rd to divl�ib,ility, the writer of the " Curioiis 
Facts about Numbers" obtained three results, · vii. : 

1. 11)' -'- 11)  ls ' divisible by 7, and W" - II) " is '  divisible 
· by 13. 

2 .  W" -.11) is divisible' by ' 2, 5, 7; and : 13. 
3 .  Either a;" + 1 or . II!' - 1 is divisible by 11, 
The . first results represent slmpiy two spe�ial cases 

' of ( 2 ) , viz. , the cases p,;= 7, and p = 13, but ( 2 )  is 
true for '  any other prime value of p. Thus,' numbers 

, of the �orm Ilf' - II)  can be diVided . by 2, those of the 
form ' Ilf' - II)  by 3,  II!' - II)  by 5, etc. Or, to illustrate 
concretely : 2" - 2 ' can be divided' by - 17, 1187 - 11. ;. by 
37, etc. 

The ' second " result can be deduced by factoring 
W" - &  ' 

a;U -< II) ;= 1I)  ( a;" - 1) (a;" + 1 ) ,  and II) (a;" - 1) is a 
multiple of 7, hence 11)10 '-:' 11)  is a multiple of 7. Simi
larly, by considering that II) (a;<� 1) ,  ,11) (11)2 - 1 ) ,  and II) (II) - 1) are factors of the given expression, it fol
lows that 5, 3, and 2 are divisors of II)IB - II)� Hence 
all numbers of the form XIB - x are divisible by 2, 3, 
5,  7, and 13, a more complete result than the one given 
by Mr. Springer. It is clear that this . method may 
be applied to all numbers of the fonn 11)1' - II), since 
Xf' - II)  can always be . resolved into . factors. T)lUS, 
a;"l - X may be considered a multiple ' of the ' following 

' expressions : II) (1IJ"" - 1 ) , II) (11)12 - 1 ) :'11) (ilO -'- l) ," x (a;" 
- 1 ) , II) (a;< .,- 1 ) , II) (;,;. -'- l) , · and ··x CII) � i) ;  and hence 

· numbers of the, form" a;"l'- x  are divisIble' by 61; 31,! 13, . 
11, 7, 5, 3, and" 2. . . , ." 

· The third reSUlt, is also a' special' case of Fermat's 
, theorem/ for according to ( n '  we ba,ve 
, . , , '  .' ' . ' w· � 1 is divisibie' by 11" " ' . .  , 
· or (II!' - 1) (a;" + 1 )  is " divisible by, ' 11, 1. �' e., either 
, 11)",-=- 1; or :II!' + 1 is di�isible by 11 .• ''In general, sliuie 

p ' is an odd' number (excepting: ' p'== 2 ) /p � 1 ' is- even, 
. ,, - 1  " 

and --. '-" is ' an integral number. • Therefore 
" 2  ' 1' ''': 1 ,  ( ' 1'� ' ) ' (�l!"::.1 '  '. ). 
, a: - 1 = ·w --r - 1 ' ,'w � . . + l '  • 

' Hence, acco�diDg to (l) ' (l,i 1,,-' l )  ,
. (m�"'+ 1') is 

diviSible by p, and since p is prime, either w� - 1, or . . 
a:"-;/ + 1 is divislble by p. Thus wB ± 1 is divisible by 
13, w i "; ± 1 is divisible by 29, etc. 

Finally it may be said that the formulre for integral 
values of a, ' 11, and ' c, satisfying the equation a' + 11" 
= c' are very old, 8.Jid ' Q.uite generally known. They 
can be easily obtalne{'by' t�e general methods of solv
ing indeterminate equations of the second degree. 

�, " _ , '  ' .  ARTHUR SCHULTZE. 
New Y?:k;'University, Nov�mb�r 25, 1908. 

• ' . 1  • 
".A:�DEFENSE�Oi THE WRIGHT SYST�M: OF PROPELLERS. 
' TO 'the' EdilQr of the SCIENTIFIC AMERiCAN : : I.�av� read: from ,time to �ime cd�!cis,iii.s of various 
, detaijs" of' the ' Wright machine, particularly as to the 
uS�" o.f" ��in � :propelll}!s. Tli�', un��r!ll-hi}tE!. ac,cident at 
Fpr:,t'  Myer' has' il! D;t�st(' cases ; been used' as - a  strong 
argument against ' them. , " .  . 

It strikes me that 'it is' about time that' someone had 
somethiAg ' to say in " defense' .of · this ' �ea:t�re. I , was 
person,ally' a , witness of inE! ac�lc:l�nt and! f,!liy believe 
that . the real immediate cause. of the accident was the 
breakhig of the rear rudder ' and' its gear. 

.' To be, sure, this was caused by one of the propellers 
stri,king a guy-wire, which held thll tOll�strut in place ; 
but- lit is extremely probable that' if ' a single propeller 

: or � tand!lm ' propellers han been · .in use the ' re\,!ultant 
in�ury to the rear rudder .would have been the' same 
if' a' rear rudder guy had ' proje�ted in tlie path of the 

· single� propeller. TO ', un4eI:stand how . this injury ' tO 
the rear rudder caused the accident it is well to coil
sider just how the warping of the planes in conjunc
tion with the rear rudder is used to maintain ' tlie 
transverse stability and also to make turns. 

If the rear of the right wing is depressed a certain 
�mount, the rear of the left wing raised a corresjloyd
mg amount, and the plane forced straight forward, 
then, as, the angle of incidence of the right wing is i,h
c�ea:Sed; aJ!,d .thf!,t of the . left wing diminished, the 'rig!it 

, SIge of the· plane will . tend to rise, However, �hen 
this' is done (1. e., the wing warped) the head resist
ance'. of both I!lanes is increased " a t;ertain ani9u�t; 
and' If we conSIder the planes alone and leave out"of 
the question t�e forwarci movement, it will be:� s\li3n 
that, under the circumstances, the planes will teIJ.q j;o 
turn to the right under the resistance of the aiI: and 
the force of gravity. )t we move our rear' rudder' to 
steer the planes to the left; then we can ' overcome the 
t,.endElncy to niove, to th( right . cauj!ed . by. the warpJng 
Of the planes. , In this caSe the right side of. the plane 
wiJI be ti1t!ld up; if the plan,e is ''mpving through still 
Ji.iI;, ,, 9t tqi� m!lV�r,nent ' �8.t).'. b� . J,l.se{1, to:, c��ntera.ct:: a 
t�ndellcy .to overtJIrn: tJ!.� '  plJ!nes,. t.sf, !�e , rlght, caJI�e.d 
by a s,trong gust of wind coming' fr9m the left. ! In 
turning to the left the rudder is used, and the planes 
are tilted so as to incline the machine to the inside 
of the curve in a similar manner to that in which ' a 
bicyclist inclines his wheel in rounding a curve. 

My theory of the accident is as follows : Most of 

47 1 
the turns during all the flights of Orville Wright were 
made to the left. This of course would tend to stretch 
the left-hand rudder stays. The accident happened 
just as a turn was being made or about completed. 
It is probable that Mr. Wright was about straighten
ing up for a straight run. To do this he would need to 
steer to the right, which would slacken the left rud
der guy and ,cause it to sag ill the path of the left 
propeller with disastrous results, both the pr()peller 
and the rudder being put out of commission. For a 
time the right-hand propeller continued to turn, and 
this tended to tilt and steer the machine still further 
to the left. 

Naturally, even after the power was turned off, the 
response to the warping of the planes was sluggish, 
and the machine lost headway owing to the increased 
head resistance caused by the warping. The result 
was to caUSe it to pitch forward, by reason of the 
change of the center of pressure caused by the loss of 
forward motion. ' Before the longitudinal balance could 

. be regained' tIie machine ' struck the ground. . . 
. An examination' of' any ' of the , pictures of the ina· 

chine � after the ' accident will show the broken ' rear 
�JIdder. As ' all witnesses seem to agree on the fact 
that the machine' struck the ' ground head ' on" a . vefy 
cursory examination ' of the pictures , will convince any thinking perso;o.' that the damage to the rear': rud
der could not hil;ve been' caused by the mach:iiie" strik-
ing the ground" at that end. _ . ' ,. ' 

.. The slight mishap''to Wnbur Wright in ' which one� of 
his chains ' broke goes ' fo prove ' that the . loss; of i the 
propellirig effect of one ' of ' the propellers is not. in 
itself enough to cause a serious accident, since ' he 
easily came to the ground without ariy damage" to '  the 
machine or passenger. tn fact the turning effect was 
probably much stronger in his cltse than , in that of 
Orville Wright. since there was part of the left pro
peller blade in action which would tend to counteract 
that of the other. 

Twin screws have certain advantages on boats, and 
these are very much accentuated on aeroplanes. In 
the first place there is with single screws a tendency to 
tip the plane sidewise in the opposite , direction in 
which. the screw turns, which effect is entirely" neutra." 
lized with twin screws. 

Furthermore a screw shows much more efficiency 
at low than at high speeds. The practical limit of the 
diameter of the screws is about the distance between 
the pIlmes. . Hence by using two ' screws instead of on¢, 
the ,thrust will be ' dOJIble4 simply by doubling tlie 
power. The real lesson to be' learned from the accident 
is not .that t�in propellers must be . discarded, but" that 
brac.es . on ' any tipe of airship " must be so arranged 
th��it�i� hjIPoss!.t>.le1 fO,r them to come in , c!>n!�c;.f ,with 
t�"�1a��s, Of, die . screws. ' Santos D}lmont. l�arned' this 
very ,early'ln his experiments with dirigibles. 

. One . correspondent \. criticisejl i the use I of " a  ( 'Chain 
drive and' advocatedt the" use of. bevel gears. It 'i", prob
able tIiat::1:ii<i '  olia reauzes� more than the ' Wrights them
selves' that' their� rii.achhie �Iias mariy shortcomings in 
min9r' .d�tails. The' 'fact' niust lie borne in mind' that 
the :Wri�hts ', were,� :.riot, persons of. unlitilited -I!leans, 
and naturally they .cb.ose the methods which were the 
le{l.llt ei!>epslve' and likely ·to·' glVe· the' result!!l w8.I{tl;ld. 
It ' ls probable that the ,chain drive' as' usild by' them 
costs less than a tenth of what even a passably good 
bevel , drive would have cost and gives service that 
could only be surpassed by a bevel drive of the very 
best deSign, workm�shipl and material. 

The Wright machines' of to-day are but. copies' of" a 
successful experimental ma.cnine and as such naturally 
lack many of the minol." refinements which are bound 
to come when the ma,chine becpmes' a regular manu
factured article. How.ever, eyen" ln its present forin it 
would seem to be cllP'abie' of win�ing ' most of the· prizes 
oiIered for ' various feah( of' aviation. 

2 HAROLD S. BROWN. 
Boston, Mass., December, 1908. 

The Current ' Supplement� 
To many 'a - man who has had ' to do " with electric 

currerits insome ftmr{or' other, the question has risen, 
either in his owri :mind while at work, or in some :dis
cuss�on. with ' a : 'friend : ' "What ' does direc.t · ·  current 
mean ? What is the difference between' a direct" cur
rent and an alternating current?" Mr. S. A. 'ihetch�r 
states the ' difterence" "very slmply- aDd clearly: ;ih�!the 
opening article ' ot' the' current SuPPLEMENT, No. 1721. 
One of the features of the' Dayton ' meeting of tiie :Ohio 
Society '· of ' Mechanical, :'-Electrical, and Steam Erlgi
neers . was - a '  discUliEilon of� tIie� relative 'merits of'the 
steam and gas engine. ' That iUscussion is summatized; 
Italian naval' architects have suggested the use cif con
crete�' as an·�irmor : for c;warships. W:hat it co'Bt's to 
break an"Atlantlc' ;steamship re�ord is set forth.-*'G: H. 
Bryan gives' a very succinct account of aer6iiautic , Prin. 
cipies. 'r Ur:' Andrllw ":Wilson � writes on the Iiumah� en
gine:"in which he:car'ries out the idea that a good::'mariy 
analogies exIst between :inacb.ines of man's makhig "anli 
his own body. '�Concrete ;'is � ll.dmirably adapte«( for 
many purposes" upon' the moiIetn( country 'estate; .It 
may be sii'cc'essfufii used ' by"tlie laborer' with' ia'ir� in
telligence under" pr1111er supervision. Mr. Linri-;-Whlte 
in a very' exhaustive' article . �ves carefully 'worked
out ' details ot 'tIie ' manner-iin� wb.ich mate�ial 'may: be 
thus used. ; An interesting a.rticle describes two re
markble sense ' organs, one' of which ' is a therinosoopic 
eye, ' alid- the other - a light-projecthig' eye. 

'. i . . .. 
At Bolthead; on the Devonshire coast, · a '  wireless 

station has just been opened by the postmaster-general . 
or' 'the ' British post office. This ' station ; is intended 
to establish communication with ships at sea. It is 
stated that this is the first of a series of similar sta
tions which are to be maintained by the post omce 
throughout ' Great Britain. 
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A NO�L SYSTEM: OF CONCRETE CONSTRUCTION. 

BY DAY ALLEN WILLEY. 
A novel method of building construction has reo 

cently been carried out in connection with Iltructures 
being erected for the State militia at Camp Perry, 
Ohio. The use of concrete in the composition of the 
walls has permitted them to be practically completed 
before being placed in position. This is especially 
true of the mess hall, which iii one of the largest struc· . 

. tures of the group. 
The ·process of constructing a wall was as follows : 

Scientific American 

First a platform of 2·inch lumber was laid across steel 
beams about 4 feet apart, these beams being sup
ported by jacks. The platform was about 3 feet from 
the ground, and lay inside the limits of the proposed 
building. Four·inch boa,rds were set up on the four 
sides to complete the form. On . the platform were 
placed the window frames and the reinforced con· 
crete cornice, which was molded in 6·foot sections, 
3 feet wide. In this case special ornamental window 
caps were required, and these were cast separately and 
placed in their proper positions on the platform. Then 
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concrete made of one part cement, one and a half to 
two parts sand, and four parts crushed stone, was 
poured upon the platform. After about 2 inches of 
concrete had been laid, twisted steel rods for rein
forcements were placed in both directions, 6 inches 
apart, and the balance of the concrete was poured on. 
The wall was made 4 inches thick. A1i a facing, a 
cement mixture of Qne part white cement to one and 
a half parts white sand was laid on the surface. 

The work was aHowed to stand forty-eight hours 
( Continued on page 474. ) 

Setting up the jacks for the wall mold. Laying the reint'orcement of the wal!:;;. 

J�aying the floor slabs. Raising a 48·foot section of wall. 

Rear View of a wall almost in positiOD. A 76'.foot wall coming to positIon. Vestibnle in froDt already set up. 
A NOVEL SYSTEM: OF CONORETE OONSTRUOrION. 
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FAST STEA](ERS BUILT ON " TETlLUIBDBAL " LIlOI. 
BY OTTO KRlITSCHIIBB. 

The performance of the steamer "Lusitania" of the 
Cunard Line has caused the subject of the 25-knot ex
press steamers to become acute again, and the question 
arises whether, with a lower displacement and corre
spondingly lower engine power, greater success can
not be obtained. A solution of this question 'is not 
merely technically important. Above all, ' the ship
builders and the large steamship companies ' are vitally 

The sections change from a sharp V' at the bow to a 
flat U at the stern. 

Scientific American. 
Such a ship construction will be best adapted to 

fulfill the requirement mentioned above, viz., large 
are!J. of waterline plane with sumcient resultant dis
placement. The best prototype from the animal king
dom for this purpose is the swan, which when swim
ming dives down the deepest in the front, with sharp 
entering lines of its front body and full, round, spoon
like lines of its hind body. . The geometrical funda
mental form for a similarly shaped ship construc
tion is certainly afforded in the tetrahedron. 

Cross-section showing paSSf'nger accommodations 
' In  after portion of Tessel. 
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showed at the model towing tank tests in the Admiral
ty Basin at St. Petersburg the following results : 

Speed 16.3 knots, actual horse-power, . 4,150 
Speed 19.6 knots, actual horse-power, 7,450 
Speed 22.8 knots, actual horse-power, 13,120 
Speed 25.0 knots, actual horse-power, 19,000 
Speed, . 26.03 knots, actual horse-power, 22,500 
Speed, 29.7 knots, actual horse-power, 37,900 

For the tertahedral construction we may assume 
that the proportion of the actual horse-power to the 

Cross-section throngh after boiler 
room. 

indicated horse-power lies 
between 0.7 and 0.8, unless 
the actual horse-power ascer
tained in the basin should, 
as is very probable, as with 
torpedo boats, be equal to 
the indicated horse-power 
actually developed later on. 

interested, for economic rea.
sons, in arriving at a solu
tion of the question ; for it 
would enable them to in
vest less money in this field 
of transatlantic passen
ger transportation than is 
at present required when 
such a giant boat has to be 
constructed. If it should 

Deck plan showing motive power in center and passenger accommodations at side of ship. On the basis of these 

become technically possible to construct for the same 
sum as is n,ow sunk into one of these vessels, two of 
them, this would signify an economic success which 
would cailse an unprecedented revolution in the do
main of international service, by reducing the price 
of the trips, increasing the number of voyages, and 
finally shortening the length of the -passage. 

What means to employ to bring about this revolu
tion is the first consideration that arises for discua
sion. 

In regard . to the engine, a radical change cannot 
be expected ; for in the piston engine probably the 
greatest possible perfection has been reached. The 
steam turbine is just entering upon its further devel
opment ; but even here it may be. predicted almost 
with certainty, that any considerable reduction of the 

. displacement of these vessels cannot result therefrom. 
Hence the only thing that remains IS to try to modify 
the shape of the submerged part of . the vessel, and 
to ascertain, if only theoretically at first, whether this 
will lead to the end desired. 

Large area of waterline plane, with slight result
ant displacement, is adapted in itself to produce great 
velocity with little engine . power. The ordinary 
construction of the vessel expressed in the "beam," 
or mathematically in the parallelopipedon or the 

. hexahedron, which is their fundamental form, pro
hibits taking the means indicated on account Of vari
ous objections which would preclude their employ
ment. It is the shape of a fish. Hence of an animal 
which moves in a medium, the water, like the bird 
in the air, and not at the border of two media, water 
and ai!, like the ship. 

This construction or . model has long been accepted 
as the best for high-sPeed .  motor boats, and it has 
given high speed with . comparatively small displace
ment. In. thi� branch, viz., that of building small 
vessels, it " haa been aciopted almost exclusively as the 
most successful, most · convenient, most seaworthy as 
well �s the s'iinplest and easiest-to-handle design or 
constructi<)n. It ill . interesting to note, in the case 
of the duck, whll:h· may . also be considered an ani
mal representative". of the tetrahedi"con, how it dips 
down in the front and lIfts itself up in the back when 
desiring to swim quicker. 

The fast steamer of the" Cunard Line,. " L�itania," 
according to the information at · hand, possesses · the 
following dimeI)sions : 

Length: between perpendtcu1ars . 
Beam. : . . . . . . . . . . . . . .. . ; : . . .

... . , . .  . 
Draft . . . .  ; . . . . . . . . . . . . ; . . . . . . . .  . 
Displacement . . . . . . . . . . . . . . . .  . 

790 
88 
37¥.! 

45,000 

f�t 
. feet 
feet 
tons 

The ' engine power is said to amount · to 65,000 horse
power, but is probably 72,000 horse-power. The speed 
obtained on a trial of 1,200 miles was 25.4 ' knots per 
hour. 

The fundamental form of the submerged hull of the 
"Lusitania" is the parallelopidedon. . 

A fast steamer designed on the tetrahedral lines 
possessing 

Length between perpendiculars . .  . 
Bean! . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Draft· . . . .. . . . . . . . . . . . . . . . . . . . . . .  . 
Displacement 

656.0 feet 
.78.7 feet 
24.6 feet 

16,8�0 tons 

mOdel towing tests two ex
press (high-speed) steamer types have been designea 
by the author, which have furnished the following di
mensions with computation- of the weight-groups giver. 
below which constitute the displacement. 

Project I, for a speed of 2.6.5 knots but probabl;y' 
30 knots- . 

Length between perpendiculars . .  
Beam . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Draft with half the coaL . . . . . .  . 

754.(1 feet 
98.4 feet 
24.6 feet 

Displacement with half the coal . . 18,700 tons 
Horse-power . . . . . . . . . . . . . . . . . .  40,000 

Weights. 
Hull, with fixtures . . . . . . . . . . . . .  . 
Boiler rooms . . . . . . . . . . . . . . . . . .  . 
Engine rooms . ,  . . . . . . . . . . . . . .  . 
Water for the boilers . . . . . . . . . . .  . 
Reserve inventory . . . . .  ' . '  . . . . . . .  ' 
Four propellers . . . . . . .  . . . . . . . .  . 
Shafts, etc . . . . . . . . . . . . . . . . . . . . .  . 
Coal, one-half , . . . . . . . . . . . . . . . . .  . 
Equipment . . . . . . . . . . . . . . . . . . .  . 
Passengers, with effects . . . . . . . .  . 
Cargo . . . . . . . . .  _ . . . . . . . . . . . . . . .  . 

11,000 toM. 
1,980 tons 

950 tons 
100 tons 
250 . tons 

16 tons 
. 204 tons 

2,500 . tons 
1,000 tons 

500 tons 
200 tons 

18,700 tons 

Project II, for a speed of 25 knots-
Length between perpendiculars . .  . 
Beam . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Draft with -half the fuel . . . . . . . . .  . 

656.0 feet 
78.7 feet 
24.6 feet 

. Displacement with half the fueL .. 14,400 tons 
Horse-power . . . . . . . . . . . . . . . . . . . .  20,000 

Puture 8te&mIlhip improvement 1lla1 ClOIIle ba altered bee of tbe submerged portion. The oeean liner here shown III OlOU"U,.t un tUtl �tlu"ral l1ne8 of the modern motor boat . 

PROPOdD J'AI'l 8'lBAJlBRS BlI'ILT OI " TBTRABBDBAL " LINES 
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Weights. 

Hull, with fixtures . . . . . . . . . . . . . .  . 
Boiler rooms . . . . . . . . . . . . . . . . . .  . 
Engine rooms . . . . . . . . . . . . . . . . .  . 
Water for the boilers . . . . . . . . . . .  . 
Reserve inventory . . . . . . . . . . . . .  . 
Four propellers . . . . . . . . . . . . . . . .  . 
Shafts, etc . . . . . . . . . . . . . . . • . . . . . . .  

Coal, one-half . . . . • . • . . • • • • • . . . . .  

Equipment . . . . . . . : • • • • • • • . • . . . . .  

Passengers, with efl'ecta . . . . • . . . . .  

9,600 tons 
960 tons 
48"0 tons 

50 tons 
150 tons 

14 tons 
180 tons 

1,500 tons 
800 tons 
500 tons 

Cargo . . . . . . . . . . . . . . . . . . . . . . . . . .  200 tons 
For the operation Richard Schulz turbines and 

Yarrow boilers with very slight forced draft are in
tended. In the normal displacement for both projects 
one-half the fuel has been put down because in this 
construction it will not be necessary upon consump
tion of the fuel to gradually take in more and more 
water ballast to maintain the stability, as has always 
been necessary heretofore. 

Mr. Stuyvesant, of St. Louis, as well as Admiral 
Fournier of the French navy, also hold that the 
tetrahedral form for ships ofl'ers the least resistance 
and that it is the most perfect construction in order 
to obtain great, and the greatest, speed. The latter 
has presented to the Acad1imie des Sciences, through 
M. Bertier, chief constructor of the French navy, a );laper 
on "Car�ne il. grandes vitesses" in which he likewise 
furnishes the theoretical proof for the above views. 

. .. . .. . 
A NEW AND INTERESTING MOTOR CYCLE. 

BY ARTHUR H. J. KEANE, M.J.L 
The "Max" motor cycle ( Claude Johnson's patent) 

is a light and comfortable machine of the "runabout" 
type, intended for short-distance work at moderate 
speed, absolute 'safety for the rider being assured. In 
the ordinary pattern no seat is provided, the rider 
adopting a standing position on footplates which are 
within a few inches of the ground. In this position 
the rider has perfect control over the machine. There 
is none of that feeling of fatigue and ennui generally 
experienced after a run on the ordinary type of motor 
cycle. This cycle will easily maintain a speed of 
fifteen miles an hour (maximum) .  It will climb a 
hill of 1 in 6 grade at a velocity of ten miles );ler hour. 
It is inexpensive both in the consumption of fuel 
and in maintenance. It occupies very little space, and 
the footplates fold up to form a stand for the machine 
when at rest. As the total weight is small, and the 
center of gravity low, it can be handled with mini
mum efl'ort, and all tendency to side-slip is avoided. 

The latest model of the machine is fitted with a 
special l %,-horse-power engine with a back gear, so 
that a large belt pulley may be used, and Sims mag
neto ignition. The frame is arranged with a con
tinuous curved tube to carry the engine, these being 
intended to replace the holding lugs used in the former 
models. The wheels are 18 inches in diameter, and are 
fitted with 18 x 2-inch tires of the type mentioned 
above. The fuel tank has a capacity of about 1% gal
lons, or approximately enough for a 100-mile run. The 
control is effected almost entirely ' by means of a 
throttle and thumb switch, exhaust valve, lifter, front 
rim brake and drum brake on the engine-all control
led from the handle-bar. The weight of the machine 
complete is only 85 pounds. The wheel base is 39 
inches, the length over all 58 inches, the total height 
38 inches, while the handle bars are 18 inches wide. 

. . . . .. 
A NOVEL , SYSTEM OF CONCRETE CONSTRUCTION. 

( OoncZuded from page 472.) 
to give the material time to solidify, when prepara
tions for lifting the wall to its permanent position 
were made. This was a comparatively simple task, 
most of the power being furnished by a 5-horse-power 
engine. It was connected by belting with the shaft 
under the platform operating the jack screws, and 
slowly the wall was tilted into position. The plat
form supports were so placed that the foot of the wall 
swung , to its position on the foundation at precisely 
the right line and when the wall had assumed a ver
tical position, every line was plumb. ll'ive or six wood 
props braced to the window frames held the wall in 
position and the platform was taken away from the 
bacI!: and swung about for the construction of the 
next wall, at right angles to the first. This opera
tion was repeated until all the walls were up. The 
reinforcing rods were set to protrude at the edges of 
the walls, and when al,l the walls were in position, 
the rods interlocked at the. corners, of the structu're. 
They were twisted together, and, an 8-inch board, the 
only false , work used in the' constructi�n, was placed 
inside the corner. Here concrete was pO,ured, in, a 
joint made on the outside corner' and' the two walls 
thus bound together. 

As the photographs show; the mess hall is two 
stories in height and presents the appearance of mass
ive construction, yet each wall was molded and set in 
place in less than three days' actual working time, 
although they have a height of 26 feet. The interior 
construction was also of· the same material, and here 
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again a plan original with the engineer in charge, 
Mr. R. H. Aiken, was followed. Columns 8 inches 
square and 10 feet 8 inches long were used in connec
tion with girders 15 feet in length and 8 by 12 inches 
in thickness. Their reinforcement consisted of 16 %
inch steel rods to each member. Upon these girders 
were placed the floor slabs 3 feet wide and 23h inches 
thick. Those of the fl�st floor are reinforced with 
%-inch twisted bars, both ways, 6 inches apart ; the 
second floor slabs have similar reinforcement, 4 inches 
apart. The slabs were molded in the following man
ner : On a bed of sand four cylinders were set, hav
ing holes to receive the steel rods that protruded 
about 6 inches on all sides of the finished slab. The 
concrete was poured in very wet, and tamped but lit
tle. Ten minutes after the first slab was molded, a 
sheet of heavy paper was spread on it, a new form 
placed on top and a second slab rested over the first. 
When the slabs were completed they were left to 
solidif� and did not have to be handled again until 
placed in the floor. 

In the floor, the reinforcing bars of the slabs inter
weave at all sides. A board was placed under each 
joint and concrete poured in, forming a perfecting 
bond. In this, as in all similar cases. on this work, 
the hard concrete was thoroughly wet before the 
cement mortar for the joint was applied. With the 
joint, each slab is 42 inches wide. After the slabs 
were laid, they were moistened and a top coat of con
crete spread over the entire floor, bringing the thick
ness up to 6 inches. This has been termed the unit 
system of construction, but another method adopted 
was to' mold the supports on the ground, then set 
them in place according to the plan sometimes fol-

THE " MAX " MOTOR CYCLE. 

lowed in setting steel columns. By the method de
scribed no delay ensued in construction and no party 
of workmen was obliged to wait upon others engaged 
on the building. 

How far this system can be employed in building 
construction is an interesting question. Apparently 
it could be utilized in wall formations of much larger 
dimensions than those described" provided the adjust
able framework for supporting the wall is of su1H.cient 
strength to give equal resistance to all portions of 
the load while being raised. As the lifting capacity 
of the jack can be increased to meet any weight which 
;may be placed upon it and the mechanical power can 
be suited to all the reqUirements it would seem as if 
concrete buildings of much larger dimensions, could 
be literally molded upon the ground even to the orna, 
ments of the exterior and ' much of the interior frame
work, for if a ,wall is too large to be cast, so to sp�ak, 
in one section it can be formed in parts and then 
raised upon its permanent site. 

Where this plan of erection can be , successfully 
accomplished, without afl'ecting the strength

' 
of wall 

or putting undue stress on the work it -possesses many 
adv�ritages . that , are ' apparent-not merely in time 
saving ' but ' in ' labor saving, also in curtailing the 
space �s�allY required .in building ope�ations SQ valu
able in l?-rge cities, In t!le erection of a' fr�me:, bri�k 
or stone stru�ture mUch of the time required is to 
"lay up" the walls, piec!) b�, pi�ce., All .of the material 
must be elevated and tr.ansferred , to the workm.Eln, 
This represents far more time than that employed in 
the actual labor on' the undertaking, while

' 
'expense of 

conveying material is a large item of the contract. It 
is also evident that a wall or other portion of a struc
ture can be completed more thoroughly when on the 

DECEMBER 26, 1908. 

ground than from the aerial scafl'old, since it is more 
accessible and far more men can work upon it to ad
vantage, while each can accomplish more than he can 
by the ordinary process. 

The practicability of "molding" a building on the 
ground, then raising and assembling the completed 
structure, is admitted by United States engineers who 
have examined the work at Camp Perry with the view 
of employing the method in military service and have 
given it their official approval. Col. O. B. Parsons, 
State engineer of Ohio, gives his opinion as follows : 

"As regards the construction, I would say that I am 
convinced that it is both practical and economical in
asmuch as it does away with an untold waste of lum
ber and admits of a much stronger wall being built 
with less material. Practically all the lumber that is 
used is the planks on which the walls are molded, 
and th�y are used over and over without being cut 
or nailed. In constructing a wall in this way the 
mixture does not separate as while being poured from 
the top of a building and there is also a great advan
tage in finishing, as one man will finish more than a 
half dozen will on a scafl'old, do better work, and there 
is no trouble in bonding, as the surface is put on 
before the other material is dry." 

At Camp Perry this plan of erection is being em
ployed iii another interesting way. A wall for sup
porting rifle targets was included in the plans. It is 
also formed of concrete but all of it is composed' on 
the ground in sections, no less than 130 feet in length. 
These are, of course, molded upon framework located 
at the site of the wall, which is ten feet high and six 
inches thick. Consequently when a part of the barrier 
is set in place it is necessary to lift all this mass of 
concrete at one time, but the system of jacks support
ing the adjusbtble framework has been efficient for 
the purpose, showing that the Aiken method is adapted 
to construction on 'a large scale. 

• 1 . _' • 
A $500 Prize f"or a SImple ExplanatIon of" the Fourth 

Dimension. 
A friend of the SCIENTIFIC AMERICAN, who desires to 

remain unknown, has paid into the hands of the pub
lishers the sum of $500, which is to be awarded as 11. 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay 
reader can understand it. 

Competitors for the prize must comply with the fol, 
lowing conditions : 

1. No essay must be longer than 2,500 words. 
2. The essays must be written as simply, lucidly. 

and non-technically as possible. 
3. Each essay must be typewritten and identified 

with a pseudonym. The essay must be inclosed in a 
plain sealed envelope; bearing only the pseudonym. 
With the essay should be sent a second plain sealed 
envelope, alSo labeled with the pseudonym, and con
taining the name and address of the competitor. Both 
these envelopes should be sent to "Fourth Dimension 
Editor, SCIENTI'FIC AMERICAN, 361 Broadway, New 
York, N. Y." 

4. All essays must be in the office of the SCIENTIFIC 
AMERICAN by April 1, 1909. 

5 .  The Editor of the SCIENTIFIC AMERICAN will re
tain the small sealed envelope containing the address 
of the competitor and forward the essays to a Board 
of Judges, who will select the prize-winning essay. 

6. As soon as the Board of Judges have agreed upon 
the winning essay, they will notify the Editor, who 
will open the envelope bearing the proper pseudonym 
and containing the competitor's true name. The com
petitor will be notifled by the Editor that he has won 
the prize, and his essay will be published in the SCIEN
TIFIC AMERICAN. 

7. The Editor reserves the right to publish in the 
columns of the SCIENTIFIC AMERICAN or the SCIENTIFIC 
AMERICAN SUPPLEMENT three or four of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention. 

The judges who will award the prize will be three 
in number, and all will be eminent American mathe
maticians. The names of the ju,dges will be announced 
in a later issue of this journal. 

• • • • • 
To Our SubSCribers. 

We are at the close of another year-the sixty-third 
of the SCIENTIFIC AMERICAN'S life. Since the subscrip
tion of many a subscriber expires, it will not be amiss 
to call attention to the fact that the sending of the 
paper will be discontinued , if the subscription be not 
renewed. In order to avoid ariY'interruption in the re
ceipt of the paper, subscriptio�i sho�ld be renewed be
fore

'
the" publicati6n of the' firsCissM of the new year. 

To those, who are not famili�r with t!ie SUPPLEMENT, a 
word may p,qt be 0l1t of place. The SUPPLEMENT con
tains articles too long for insertion in the SCIENTIFIC 
AME�ICAN: as

, 
well as transl�tions from foreIgn period

i�lilS; the informalion contained in which �ould other
wise be inaccessible. By taking the SCIENTIFIC AMER
ICAN and SUPPLEMENT the subscriber receives the beJ,le
fit of a reduction in the subscription price. 
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A OW mCAImESCB.T GAl .A.TLB. 
Numerous efforts have been made from time to time 

to effect improvements in the incandescent gas man
tle invented by Dr. Auer, with a view to securing 
additional strength and attendant prolonged durabil
ity, but the fragile and perishable character of the 
cotton foundation rendered such attempts only moder
ately successful. The majority of such improvements 
proved only to be of a temporary nature, with the re
sult that the ·mantle soon lost its power of incan
descence. 

Greater success, however, has attended the ex
periments of a recent inventor. In this device the 
cotton foundation is abandoned, and instead a cage 
or "bush" of thin rigid filaments projecting from 
a solid base, on much the same principle as the 
bristles of a brush, is used. The principle of the . 
invention is based upon obtaining by fusion at a 
very high temperature radiant and unchangeable 
threads composed of various oxides. These fila
ments are perfectly solid and white, closely resem
bling glass or porcelain. They are ma!Ie in the 
form of rods or needles of a thickness of 0.8 milli
meter ( 0.03 inch) and from 25 to 30 millimeters 
( 0.98 to 1.18 inch) in length. As may be .seen from 
the accompanying illustration, the rods or needles 
are disposed in three rows of different lengths in the 
form of a bush, and the intensity of the · incandes
cent illumination obtained is controlled by the 
number and length of these bristle-like filam,ents. 

. The threads are raised to a high state of. incandes
cence by the blue fiame of the Bunsen burner in 
precisely the same manner" as the ordinary Auer 
mantle, the fiame being projected into' the center of 
the overhanging bush by means of a special gas 
injector in the burner. Any shade or tint of light 
preferred can be secured merely by the introduc
tion of certain oxides in the prOduction of the fila
ments. Moreover, owing to the great strength of 
the threads, the light can be made in a variety of 
forms-fiat, inverted, round, or assume fanciful 
designs, such as flowers, stars, and so forth-ren
dering it useful for decorative purposes. Further
more, it can be adapted to any system of . gas illu
mination with equal readiness and success, such 
as petroleum, natural gas, gasoline, alcohol, etc., 
and .can be used with portable lamps. 

The filaments are of great strength considering 
their spider-thread-like thickness. In fact, if a 
rod be placed between the thumb and flnger, it 
cannot readily be broken. Changes of temperature 
exercise no harmful effects, nor is it affected by 
drafts, wind, or rain. A mantle can be taken from 
the burner while in a perfect state of incandes
cence, plunged into cold water, and then reinstated 
over the fiame without sustaining injury or any im
pairment of its efficiency. 

The mantle is suspended in position over the flame 
by the hook of a thin fork, which slips into the slot 
of the metal holder of the mantle, and all that is 'neces
sary to do is to see that the bush is centrally placed 
over the burner, and . that the strongest filaments are 
not more than 1A, inch distant from ti,J.e burner, adjust
ment in this direction being secured by sliding the 
supporting rod up and down in a small clutch at the 
side clamped by a screw. Control of gas is effected by 
means of 8i small screw regulator at base of burner, 
by means of which it is possible to en-
able just sufficient gas to be passed to 
the burner to raise the filam·ents to 
their maximum stater of incandescence, 
and without any waste of gas. One of 
these mantles under normal conditions 
of working will last from two to three 
years, and there is no accompanying 
diminution in the intensity of the light 
emitted with use. 

. .. .  
THE MEASLES CANNmAL. 

BY CRITTENDEN lIARRIOTT. 
A few years ago, an epidemic of mea

sles broke out among the Indian tribes 
living on Vancouver Island in British 
Columbia, not far · from Fort Rupert, 
and the shamans or medicine men came 
to the conclusion that a cannibal sor
cerer, whom they termed the hamatsu 
(measles cannibal) , was slaying their 
children to eat them, and that he would 
continue to.do so until he was killed. 

As they could l!ot slay a ghost in his 
own person, they arranged a ceremony 
in which one of their number posed as 
the cannibal, and was treated as they 
would have liked to treat the real foe. 
This fact of a substitute was, of course, 
not made public, only the medicine �en 
knowing the truth of the matter. 

Against a wall of rock was painted an 
imitation opening, in the center of 
which the "cannibal" was fastened, just 
as he appears in the accompanying pho-

Scientific American. 
tograph (which, by the way, was not taken at the time, 
but some days later, when the medicine men were 
induced to give a private exhibition for the benefit of 
members of the : Bureau of Ethnology) .  At the proper 
time, after going through various incantations, a cov
ering was jerked away, exposing the cannibal, appar
ently springing through the solid rock. He was 
promptly grasped by two of the priests, who dragged 
him out and rushed him through a fire which ' was 

A " BUSH " OF FILAMENTS AS A SUBSTITUTE FOB THE 

GAS MANTLE. 

burning in frQilt of the place and which was sur
rounded by all the members of the tribe, beating drums 
and singing at the top of their voices. By some jug
glery, the cannibal was gotten rid of, and the people 
were told that he had flown away through the air 
and would not come back. 

After this ceremony had been repeated several times 
to put an end to other epidemics, which were only 
too prevalent among the Indians, it grew into a sort 
of annual affair, managed by the members of a '  secret 
society whose members know that the supposed 
hamatsu was only a man. 

THE· MEASLBS CANNIBAL. 
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SDk. 
The production of artificial silk steadily increases 

as the strength of the product is increased. Silk made 
from ammonio-copper solutions of cellulose is cheaper 
than silk made from solutions of nitrocellulose, and 
its ' manufacture appears to be on the eve of a great 
development. A great many processes have been de
vis�d, as is indicated by the following list : 

Early Processes.-Desplessis Process.-This is the 
earliest process and the foundation of the others. 
It consists in dissolving cellulose in Schweitzer's 
reagent ( ammoniacal solution of hydrated oxide of 
copper) and forcing the viscous solution through 
splnnerets into a weak acid bath which coagulates 
the mass and consequently transforms the liquid 
streams into solid fibers, from which the ammonia 
and the copper are removed, and recovered, by 
washing. The French patent was issued in 1890 and 
expired at the inventor's death in 1892. 

Pauly Process ( 1897) .-The solution is formed 
without heating, by an immersion lasting a week, 
in order to increase the strength of the fibers. 

Fremery and Urban Process.-The cellulose is 
first oxidized, in order to lessen the time required 
to dissolve it, and the fibers receive special treat
ment to increase their strength and gloss. These 
processes are employed in the factory at Oberbruch, 
Germany. 

Mulhouse Process.-Cotton bleached, mercerized, 
again bleached and ground with copper sulphate . 
The mixture is dissolved in strong ammonia. 

Soie Parisienne.-The cotton is ground with SUl
phate or carbonate of copper and dissolved in a 14 
per cent solution of ammonia at 3'2 deg. F. The 
fibers are coagulated in strong sulphuric acid (up 
to 80 per cent) . 

New Processes.-In most of the new processes the 
cotton is first mercerized. Bemberg, however, con
verts unmercerized cotton into hydrocupro cellulose 
by mixing it with sulphate and chloride of copper, 
caustic alkali and water. The product is then 
tteated with ammonia and exposed to the action of 
the air. Raw silk or silk wastes may be added to 
the cellulose. The fibers are spun in a bath con
taining castor oil and caustic soda. 

Foltzer increases the solubility of the cellulose by 
heating it with alkaline solutions, under gentle 
pressure. 

Linkmayer immerses the cotton in a weak bath, 
in which it swells, and then in a stronger bath, 
where it dissolves, and subsequently extracts part 
Of tp.e ammonia of the bath with an air pump, which 
permits a weaker coagulating bath to be used. 

The Hanan Kunstseide Fabrik accelerates solution 
by saturating the cotton with ammonia and mixing it 
with a paste of hydrated oxide of copper. 

Crumiilre . adds an excess of metallic copper to 
Schweitzer's reagent. 

Draeper dissolves cellulose or hydro-cellulose in an 
ammoniacal solution of copper carbonate. 

Friedrich proposes to substitute alkylamines for the 
ammonia. 

Lecoeur recommends coagulation by bisulphites of 
the alkalies. 

The Soie Nouvelle company obtains very fiexible 
flbers by coagulating and washing in presence of gly-

cerine. Boncquey adds sugar or mo
lasses to the bath and the Societe Fran
caise des Sales Artificielles uses a co
agulating bath of strong caustic soda, 
mixed with glucose or glycerine. 

Guadini employs a mixture of SUl
phuric and hydrochloric acids. 

Thiele passes the fibers through a 
bath of ether, benzene, chloroform or 
tetrachloride or carbon, containing oil 
or grease in solution, which produces 
partial coagulation, and then through 
the regular coagulating bath. 

Linkmeyer and Kracht also effect the 
coagulation in two stages, with a weak 
and a strong bath, in order to prevent 
the fibers adhering to each other. 

Finally, in several processes the semi
liquid cellulose is treated with caustic 
alkali, or the coagulated fibers are mer
cerized with caustic soda, chloride of 
zinc, or acids. Linkmeyer and Pollak 
subject the fibers to tension during mer
cerization. 

I • •  

Experiments are being carried out in 
the German navy with acetylene shells, 
which have been designed to take the 
place of searchlights. The shell is fired 
from a special gun, so as to fall in the 
water in the neighborhood of a hostile 
ehip or fortification. It is ignited on 
striking the water, and each shell has 
been constructed to burn with 3 .000 can-
dle-power for a period of thrl)l) hQurs, 
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BEOEllTLY PATENTED INVENTIONS. 
PertaIDIDg '0 A.pparel. 

ABDOMINAL REDUCING-CORSET. - S. 
BURNSTEIN, New York, N. Y. The more par
ticular purpose of the Invention Is to provide 
a type of corset having portions, the general 
diameter of which can be contracted by de
grees, and also having an auxiliary lI.ap adapted 
to occupy ditrerent positions representing dif
ferent diameters for the corset and provided 
with appropriate means located with reference 
to the position of this auxiUary llap. 

Blec&rlcal DeYlcea. 
INSULATOR.-C. ROSENlIERG and V. T. 

BAILEY, New York, N. Y. In the present pat
ent the Invention is an improvement In in
sulators ' such as used in . connection with in
candescent electric lamps, and has for its pur
pose to relieve the binding screws or posts of 
the strain Incident to the stringing and the 
stretching of the wires. 

TERMINAL FOR ELECTRIC WIRES.-B. 
MORGAN, Newport, R. I. The object of the in
vention is to provide a form , of tip, whereby 
the liability of the tiP becoming detached from 
the conductor is reduced to a minimum, '  In 
which extensive ' contact is made between the 
conductor and the tip, and In which the latter 
may be readily secured to or detached from 
a binding post or the like, without the aid of 
any wrench, clamp, or other tOOl. 

REGULATION OF THE PERIOD OR IN
DUCTANCE OF HIGH-FREQUENCY CIR
CUITS.-G. FlilRRIl!l, 51 bls Boulevard de La
tour Maubourg, Paris, France. The Invention 
consists In providing In proximity to the in
ductance windings other conductors, prefer
ably surrounding said windings and In short
circuiting a portion of such other conductors, 
the Inductance being regulated by varying the 
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of a soap cake, and the shaving brush finally 
comes In contact with the bottom of the cup 
In which the cake is held, and at last there 
remains nothing of the cake save a thin ring 
which soon breaks iIp Into pieces or sections 
that are thrown away and thus wasted. The 
Invention_ provides a cake of improved shape 
that wtll wear 80 as to avoid the loss inci
dent to the use . of the old form. 

_ WATER-S'l'ORAGE SYSTEM FOR USE IN 
EXTINGUI SHING FIRES.-L. H. SoNDHEIM, 
New York, N. Y. The object here is ,to pro
vide a system whereby water may be stored In 
such manner as to be avaIlable In the event 
the usual water supply should fail, as �or in
stance, by the breakage of the water mu.lns 
by earthquake shock, or such a temporary re
dnction of the normal pressure occurs In the 
mains at a given point as to cause an inade
quacy In the supply. 

WOVEN FABRIC.-H. SARAFIAN, Yonkers, 
N. Y. The aim of the Invention Is to provide 
a woven fabric, w.b.ich is soft In tread, and 
provided with an exceedingly strong yet llex
ible back, thus rendering the fabric very ser
viceable for use as a carpet, rug or the like. 
It relates to fabrics such as shown and d� 
scribed In Letters Patent formerly granted 
to Mr. Sarafian. 

Hardware. 
COMBINATION-TOOL.-W. WRIGHTSMAN, Evansv1lle, Ind. This tool embodies a center 

punch, a try-square and a Unear scale. An 
object of the Invention is to produce, a de
vice , having a center punch, and arranged so 
that when it engages a. body of circular crosS
section In a suitable manner, the center punch 
can lie positioned at the cross-sectional center 
of the body. ' 

furnished with an adjustable hood ' that is ap- jar being very thin, while humming birds are 
pllcable to any type of camera and which can fairly tough. All the apparatus required is a 
be expeditiously and conveniently II.tted there- sharp knife and a pair of scissors, or, for 
to, and which is also capable of being readily large birds, ,a strong pair of nippers to divide removed. the bones. 

PANTOGRAPHIC SHIFTER.-H. L. FALCO, (11035) C. L. asks how to lace belts. New York, N. Y. The Invention relates to 
printing and arts allied thereto, the more par-

A. The ends of a belt should always be cut otr 
ticular object being to provide means for read- square, not guessed at by the eye, but ' iaid 
Ily shifting a printing II.lm or the like. for the otr with a tool. The holes ought to be made 
purpose of multiplying the design carried, by

' wl� a small punch, at a proper distance from 
the 1I.1m. The mechanism is a system Of levers 

.the end ; the size of the holes and the dis
for use In moving the printing 1I.1m frame and 

tances of them' depending on the width of the 
mechanism for guiding the operator as he actu-

belt. The use or an awl is reprehensible, for 
ates the system of, levers by h, and. 

the holes are apt to be made Irregular by it, 
and much larger than' there is need of. The 

Ballways and TheIr A.ooe_rie.. 
end of the lace should be tied with a square 
knot in the middle of the outside, for the cor

RAILWAY-SIGNAL.-M. M. KANE: Mont- mirs of the belt where it is cut are most ex
gomery, Ala. This signal is for use In pre- posed and apt to whip out. Tying 4 belt lace 
venting collisions or accidents caused by open does not look so neat as where the ends are 
switches. The, object of the Inventor Is to put through an Incision, but tying saves the 
construct a signal or se�aphore In such a way belt from having extra holes made In it. The 
that it may be readily operated so as to dis- laces ought to be of the same thickness from 
play ditrerent colors indicating whether the end to end, or as nearly so as possible. It 
track is "clear or not. often happens that laces have very thin spots 

TRACK-SANDER.-J. SCHM ITZ, San Fran- In them ; such should be kept for short belts, ' 
cisco, Cal. The aim of the Invention is to pro- and never used for long ones. Moreover, the 
vide a simple and etncient track sander, which holes must � made at equal distances ,apart 
can be applied to railway rolling stock of var- and not too many of them. Every hole weakens 
ious kinds, which Is Inexpensive to manufac- the belt, and none that are not absolutely es
ture, and by means of which sand can be dis- sentlal should be cut. All new laces, as well 
tributed In a plurallty of directions and de- as new belts, should be stretched by hanging 
livered to the track at a plurality of points. ' weights on them before they are used ; petro

TICKET OR RECEIPT CUTTER.-G. McN. leum, sawdust, resin, and similar ' substances 
ROSE, JR., Nashville, Tenn. The Invention is should never be used. Wben a belt ' gets harsh 
an improved device for use In cutting and or dry� neat's-foot oil Is the best thing to apply 
thus diViding receipts, or tickets, given for cash to it. 

relative position' of the Inductance wlndil!gs H_'1De and LtcIaUnc. 

fares paid by passengers on railway trains. It (11036) c. Y. S. asks : 1. Why does 
Is embodied chlell.y In the form, arrangement not iIn' arc lamp short-circuit a current or 
and adaptation for adjustment of the several cause a live wire, the same as when the two 
coacting cutters. The device may be quickly wires leading from the generator are touched 
and easlly - adjU!'ted. ,together and pulled apart, thus making an arc ? 

A. The carbons of an arc lamp do not short-and surrounding conductors and the position "  BOILER-FURNACE.-J. O'NEILL, New York, of the short circuit. N. Y. The Intention In this Instance is to DeIllgJul. Circuit the current because the resistance of 
DESIGN , FOR A GLOVE.-I. OLIVlIlR, New the colis In the lamp cut the current down to 

York, N. Y. ' The glove is formed with a hand the number of amperes needed to light the 
and a gauntlet' portion. The latter Is split lamp. 2. Is there any form of a rheostat used 
from , the junction of the hand portion the.re- in the ordiIiary arc lamp ? A. There is a 
with to Its free end, on the , side adjacent 'to rheostat in all arc lamps. 3. Please send me ' 
the Itttle finger and the sides of the split are one of the SCIENTIFIC AMEaICAN SUPPLE MENTS 
snap fastened. The wrist portion is split from showing the construction of an electric furnace. 
the beginning of the palm upwardly and the A. Our SUPPLEMENT 1182 contains a good ar
sides of the spltt are provided with buttons ticle upon the construction of an electric fur-

OC Intere'" '0 Fanners. 
VENTILATOR FOR HEN-HOUSES OR 

BROODERS.-G. H. LEE, Omaha, Neb; WbIle 
the ventilator Is Intended to be used particu
larly In connection with brooders 'and hen 
houses, it Is capable of general use as a ven
tilating device, that is, where an inner com
partment or chamber is to have its air refresh
ed through communication with the outer , air. 

WAGON-BODY AND HAY-RACK LIFTER.
W. C. WILSON, Livermore, Iowa. The inven
tion consists In an improved construction of 
wagon body lifter, In which special provision 
is made for bringing down the body In proper 
relation to the running gear when· it Is to be 
�econnected, thus avoiding all heavy lifting 
and making the reconnection of the wagon 
body to the running gear automatic as well 
as its disconnection from the running gear. 

BEEHlVE-CARRIER.-A. C. BROVALD, FIn
ley, Wis. In this patent the wheel barrow is 
equipped with novel graSping, and holding de
vices for the hive. The centers are so ar
ranged that when the barrow is brought to an 
approximately upright pOSition adjacent to the 
hive, certain members on which the hive rests 
are centered beneath the same ; whereupon the 
arms for grasping the hive and which are 
manlplliated from a point near the handles are 
brought Into proper position to securely en
gage the hive and properly supported In the 
barrow when transported. 

provide a furnace, more especially designed 
for water-beating systems, and airanged to 
utiUze the heat from the. burning fuel to the 
fullest advantage, to render the furnace ex
ceedingly strong, and durable by constructing 
the same mainly of sheet metal and brick
work and to allow convenient cleaning of the 
furnace of soot whenever desired. 

Houselaold VtUlUea. and button holes. nace. 

STRAW-BURNING STOVE.-H. C. RUGGLES NOTE.-Copies of any of· these patents will (11037) K. G. c. asks : OWing to the 
Moro, Ore. The Invention relates to stoves fo� be furnished by Munn & Co. for ten cents each. preceSSion , of ' the equlnoxes, "'i:s the 'apparent 
use In burning a highly combustible substance Please state the name of the , patentee, title of diurnal motion of Polaris '  dound the pole of 
as hay or straw. The aim is to produce a the Invention, and date of this paper. t)le northern ' celestial sph� , describing now · a 
stove which is simple· In construction and pro-: larger or a smaUer cirC}1I than formerly, ,or In 
vided with improved means for Insuring a good other words, is the star approaching or reced� 
draft and for controlling the draft. -

' Ing from the actual pole ? A. At present the' 
WASHBOARD.----ilioUISE H. PERCY, Philadel- distance of Polaris from the North Pole ' Is 

phla, Pa. The invention has In view the pro-
about one and a quarter degrees. At the time 

vision of means for supportIng' the board over Ilf , the Star Catalogue of Hipparchus, it was 
the tub In a substantially horizontal and 12 degrees distant from the pole. It will ap-
sUghtIy depressed position. Its use prevents proa:ch the pole for the next himdred years, 
backache from bending, prevents injury, to the at which time it will be within a half degree 
hands, such as callous knuckles and Injuries Full hints to correspondents were printed at , of the , pol�. After that time it will recede 
resulting from pins, broken Duttons, etc. The the head of this column In the issue of Novem- from th,e pole, or rather the pole will recede 
II.nest or coarsest article may be cleaned In ber 14 or wlll bEl sent by ' mail on request. from the star. 
one-half the time and In a manner saving long (1103'S) L. C. S. writes :  1. As I un-
boiling and ' the use of chemicals. Attention has been called by severa:! corre- derstlind it the resistance is what makes the 

PORTABLE REEL GAS-OVEN.-G. B. ltIpondents to the answer to Query 11007, re- lI.eld coli get hot. In order to avoid the heat
MEEK, New York, N. Y. The object here is to gardlng the properties of aluminium. The Ing more wire is added ; now, If resistance is 
prevent heatlIIg of the exterior wall by the editor must say that the latter part of the what heats the coil, how do you account for 
heat of the gas burners employed In the baking. answer ill not entirely justill.ed by the facts the coolness of the lI.elds after adding more 
This Is accomplished by fOrming each of the In the case. The compounds of aluminium are wire, c0n.sequently mOre resistance ? A. Your 
walls or wall sections ,with an Inner packing 'not to be regarded as poisons and are slmp'y statement that resistance causes the heating 

OC General Inlere.&. of asbestos or other suitable non-heat-conduct- adulterants of food. For this reason some of an electric circuit is less than half right. 
SAFETY-RAZOR.-T. F. CURLEY, New York, Ing material, and outside of the asbestos lining, have condemned the use of alqmlnlum dishes, , The exact statement is that the heat developed 

N. Y. The object of this Inventor Is to provide there is provid,ed a pluraUty of air passages, but they are no worse In this respect than tin, in a circuit Is directly proportional ( 1 ) to its 
so' arr d th t tom tt 1 ul i f if as bad, and excepting the caustic ' alkalis, res' istanc In h ' ( 2 ) t th f 

a razor arranged to permit of c,onvenlently ange a an au a c c rc at on 0 e 0 ms, 0 e square 0 the 
I I Intai ed , the . amount of action of' these chemicals of c t 'In ' ( 3 )  t th i 

placing the blade Into accurate position on' the a r s ma n .  urren amperes, 0 e t me that the 
foods upon the aluminium Is so small that ' t 11 In d N 

frame or holder relative to, the �'D rd there-
curren ows secon s. ow one ampere ,lI.ow-

a - the salts formed cannot be sutnclent to ' do ing th h h d 
of, and to provide a back plate for glving the MachIne. and JD:eclaanleal DeYlee.. harm. 

roug one 0 m evelops 0.24 calorie In 

desired rigidity to , the ' blade and which back WATER�MOTOR.-H. BROWN, Brandt, Ohio. 
one second. Putting these facts in a formula 

plate can .be readily opened or closed and The purpose In this ,Invention Is to simplify (11033) , B. T. asks how to inake buff we have : Heat in calories = 0.24 O'Rt. It can 

securely locked In place when In a closed pc.- the piston construCtion by making the cylinder wheels. A. Turn ' up ' the wooden disk to form now, be seen why the heating of a coil can be 

sltion. , I from the wall of the chambers between the the wheel on the mandl"el on which it is to IlUn. remedied - by adding more wire. The Increase 
, Cover the periphery f th h 1 'ith" d of resistD",'ce cuts down the amperes In the 

HOSE-NO, ZZLE.-F. J. RADLER. Jersev City, piston , faces" to mount the Inlet 'and exhaust 0 e w ee w goo ..,.0; 
_ J l e d f I in' d ' t  t h th same ratio ' as the Increase. But the reduction 

N. J. The connections of this nozzle are ports in the cylinder wall and to provide g u , prepare as or g u g woo , . .  s re c, ' e , 
leather around and c 11. '  it ' with ' h' ' of, th, e amperes atrects the heating power In 

particularly adapted for use with hose on II.re mechanism Intermediate the piston faces for " on ne ' ' S  06:" .  pegs, 
, driven In about 2 Inches part Wh' elI' d' the r,atio-,of. the squares of the amperes. , Thus, 

water-towers, stand-pipes ilnd the like, the ob- operating the valves. , a , . . : ,  ry: ' 
j t bei to id I '  h S ' tum otr true with a ·  sharp , $isel. , Give J;he if the resistance were doubled the amperes 

ec , ng prov e a nozz e wit connee- A WMILL.�F. O. WILLEY, Newport, Ina. leather a coat of glue and. roll it' In emerY, ' would be halved, but the heat produced would 
tions whereby It may be readily turned In The object of the Inventor primarily is ,to pro- t k I In i " , "  " be reduced to one�fourth of what it was since 
v, arlous directions, �he connections being so vide In connection , with a saw mill 0' r other so as 0 ma e t reta , t  by being iIli.bedded ' ' " , 

t t d that I k in the glue. Let the wheel dry iltJ-ttl thl! i�ue the square' of lh Is * .  2. What Is the cause 
cons ruc e no ea age can occur at the like cutting machine ' a variable feed, which is is hard' and It is ready for use. . " , ' , -'. , : of the humming In the field coils and pole 
joint. under the absolute control of the operator, and ' , ' pieces of 'an Induction motor when the arma-

PROCESS FOR , THE MANUFACTURE OF which wtll give every possible rate of travel (11034) C. L. F. asks how to :preserve ture does not revolve, but the current is pass-
RESINOUS PRODUCTS CAPABLE OF RE- to the feed carriage within certain limits In bird-skins. A. Make an incision from the Ing th�ough the fields ? A. The alternations of 
PLACING NATURAL RESINS.-L, GROGNOT, 

either direction. ' breastbone to ' the vent ; with a small piece of an electric cuuent produce vibrations which 
18 Rue Labat, Paris, France; Phenols have AUTOMATIC STOP FOR TALKING-MA- wood work , the skin" from the lI.esh. Wben the are heard as sound. These can be heard near 
the property of combining with the aldehydes CHINES.-'-R. B. gMI:rH, New 'York, N. Y. The leg is reached, cut through the knee joint and an arc, :light run by an alternating current, or 
under the inlluence of catalytic agents (such more particular purpose iIi this case is to en- clear the shank as far as P9ssible, then wind near an alternating electro-magnet. 3. Wbat 
as mineral or organic aelds, alkaline or other able a moving member carried by the machine a bit of cotton wool on which some arsenical changes are necessary to reverse the running 
bases), for forming the various resins ' analo- and having a travel related to the progress soap has been put -round the bone ; do the of an Induction motor ? Crossing the positive 
goue to the natural resins In their properties. made by the record to play, to act upon and same with the other leg. Now divide spine and negative wires at the binding posts will 
Nevertheless , the action of these catalytic operate one or more brakes for the purpose of from root , of tail, taking care not to ' cut too not do It. Of course; merely ' reversing the 
agents is ditncult to control and beyond what stopplng 'the machine promptly wh4lll the play- 'near the , tail feathers, or they will come out. main wires will produce no effect upon the dl
is required. The present process avoids this Ing of the, recOrd Is completed. Next skin the wings as far as possible and cut rectlOIi of rotation 'of a motor. if the Induc· 
defect. ' 

DRIVEN WHEEL.-J. T. MOORia and W. J
. off. The skin will now be entirely clear of the tion motor is two phase, the direction of rota-

MOLDING FASTENING A. C Go , body. The skin must now be turned inside tlon w1ll be reversed by changing the two leads 
- .� . DDABD, FLEM ING, Evansvllle,- Ind. The object ot the 'out and the p.eck and skin ge,ntly p' ulled In New York, N. Y. Metal doors, windows, ' and improvement is ' to provide a ' driven wheeL opposite directiOns till th ' Aball' , f' II 

of either phase. If It is three phase, it w1ll be 
other similar structures are comprised In this wherein the momentUm of the driving wheel " d Th h 1 f th

e e
ba
y", ,;. , � �e u y reversed by changIng any two of the leads. 

invention and th bj t 'I to id f i '  
expose . e w o e 0 e e .. ', head The dltrerent phases are a fraction of ' a  peri d 

, ' e 0 ec s prov e a as- at all t mes, when In action, predom�tet ov�r . may' be ut otr and th ' ..,Ji1':" taken 
0 

tenlng for securely fastening molding and like the driven wheel, and the wheel Is especially, :out and \helr ' Place�; Jli��\'ltiI/:' behind eacli other, and the direction of rota-
parts In place without the use of screws,  rivets adapted for use as the driven wheel of a band The whole 'skin shoiil'd' � 'rtilJb� tion depehds upon , the direction In which the '  
or similar fastening devices; and wlthQut show- saw or band knife machine but , may be used i I Iii 

phases lag behind around the rotating part of 
, ing the 'fastening means on the outside of the in any loose ' pulley where a P.1lnimum mo- :er:::n�� :oaft or Pt n

l 
ars:;.n

t
i
i
e, imd

h 
the neck the Ili.otor, whether ·clock-wise or contra·clock

molding or marring the exterior face thereof. mentum' is desired. 1I.111n th b
O 

d 
s n

lt
a

h
ura

litt
P

l
o�'

d 
on, w en, af:i:er , wise. T() reverse the motor the direction of 

g e 0 y w a e ry grass or wool, the lag In phase must be reversed. 4. Would 
SHAVING-SOAP CAKE.-L. C. BENITZ, CAMERA ATTACHMENT.-,-E. L. HALL, the job is done. It Is very easy, and the ' skln it be possible to Illustrate and explain the in- ' 

Phlladelphla, Pa. A conical cavity Is wom New York, N. Y. There Is provided In this of a bird is much tougher than one wouIa siip�' ductlon motor In the SCIENTIFIC AMERICAN 
down by the !lrush In the center ,of the top Invention a construction of a camera llDaer pose, though, of course, they vary. the night- some time In the future ? A. The induction 
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motor has been fully treatM in several books In turpentine. On a large scale it Is prepared ' examples. To ascertain the size of the driver : 
recently published : Oudln's "Polyphase Ap- by opening a quire of paper flat upon a table, Rule.-Multiply the diameter of the driven by 
paratus," price $3 by man ; Thompson's " Poly- and rapidly Ironing it with a heavy hot iron, the number of revolutions you wish to make 
phase Currents," price $5 by mail. TJ:lese, w ith I against which Is held a piece of wax, which, and divide the produ�t by the required revolu
Th9mpson's "Elementary Lessons," price $1 .40, . melting, runs down upon the paper and Is ab- tions of the driver ; the quotient will be the 
will put you in possession of quite a complete sorbed by it. Any excess on the topmost layer size of the driver. To ascertain the size of 
library of the subject -at present. readily penetrates to the lower ones. Such puUeys for given speed : Rule.-Multlply aU 

A. A glass rod Is usually broken by making 
a cut on one side with a file or diamond and 
giving a quick bend at the point opposite to 
the cut. An Improvement upon this method, 
although requiring more work, would be to 
make a cut entirely around the rod, and apply 
heat at the place where the cut is made. A red
hot piece of Iron % Inch In diameter will be 
the best for applying the heat to the rod. 
This may be IItted Into a handle and used as 
a soldering tool Is used In the hand. 

( 11039 ) R. W. asks for a rough method paper Is useful for making waterproof and air- the diameters of the drivers together and aU 
proof tubes, and for general wrapping pur- the diameters of the driven together ; divide of l'stimating the horse-power of a ·  steam en- poses. the drivers by the driven ; the answer multiply glne. A.  Multiply the square of the diameter 

of the cylinder In Inches by 0.7854, and this ( 11044 ) S . C . H. asks : 1. What is the by the known revolutions of main shaft. 

product by the mean engine pressure, and the meaning of "ampere hour" ? A. An ampere ( 11049 ) L. P. says : Will you give 
last product by the piston travel In feet per hour Is a. current of 9ne ampere 1I0wIng for me a rule for IIndlng the power a stream of 
minute: Divide the last product by 33,000 one hour. This phrase is exactly the same water Is capable of developing, when the size 
for the indicated horse-power. In the absence in form as "horse-power ·hour" or one horse- and drop of stream are known ? A. The gross 
of logarithmiC forruulre or expansion table, power used for one hour. 2. How is the power of a faU of water Is the product of the 
multiply the boner pressure for % cut-ot! by amperage of any light or c.oil measured ? A. weight of water discharged In a unit of time 
0.91 , for :fAa cut-ot! by 0.85, % cut-ot! by 0.75, The amperes used by a light or coil are meas- Into the total head, 1. e., the dUference of 
3-10 cut-ot! by 0.68. This will give the mean ured by an ammeter put into the circuit so vertical elevation of the upper Burface of the 
engine pressure per square Inch near enough that the current lIows through It. 3. What water at the points where the fall In question 
for ordinary pracdce, for steam pressures be- are the necessary steps for a young man to begins and ends. The term "head" used In 
tween 60 and 100 pounds, always remembering get a position as electrician on board an ocean connection with waterwheels Is the difference 
that the piston travel Is twice the stroke mul- line r ?  A. To become . an electrician In any In height from the surface of the water In the 
tiplll'd by the number of revolutions per mln- position, learn the buslness thoroughly and wheelplt to the surface In the penstock when 
ute. then · apply for the place you want. Make it the ·  wheel Is running. If Q = cubic feet of 

(11040) H. B. asks for a formula for appear that you are the man for the place, water discharged per second, D = weight of a 
and you will be likely to get It. CUbic foot of water = 62.36. pounds, A = total 

( 11054) J. P. A. asks : Comparing the 
chemical equivalents ( atomic weights) giv�n in 
Century Dictionary with those stated in text 
books on this subject, I find cODslderable dif
ference In the ligures. In some cases, the 
amounts are one-half for those of text books 
as against the amounts of Century Dictionary, 
while In other cases the differences of amounts 
are without detlnlte proportion. If the deter
mination of equivalents of elementary bodies 
.has passed beyond the presumptive state, wil l 
you kindly advise me whe·re the truth of this· 
matter may be found ? A. We should no more 
think of going to the Century Dictionary for 
the chemical equivalents, or atomic weights of 
elements, than we should think of going to an 
almanac seventeen years old. The Century 
Dictionary Is most valuable In Its field ; but 
surely Its lIeld Is not . to give data which have 
been made far more corrl!ct since Its publica
tion seventeen years ago. The American Chem
Ical Society has a cominittee· upon atomic 
weights, and Its ligures reported · from time to 
time are received as authority. Probably the 
most weighty name In connection with this 
work Is that of Prof. F. W. Clarke, the chief 
chemist for many years of the United States 

IDsulatlng material. A. Linseed oil, 2 parts ; 
cotton seed oil, 1 part ; heavy petroleum, 2 
parts ; light coal tar, 2 parts ; Venice t1,1rpen
tine, :fAa part ; spirits of turpentine, 1 part ; 
gutta percha, 1-6 part ; sulphur, 2 parts ; 
heat the oils separately to about 300 deg. F. ; 
cool to 240 deg., · and mix in the other, ma
terials, the sulphur last. Heat to 300 deg. 
F. for about an hour or until the mixture be
comes pasty, and on cooling is soft and elastic. 

(11041) F. W. B. S!lYS : My boat is 20 
feet long by 4 feet 5 inches wide, with easy 
lines, and my engine is supposed to be a high
speed double-cylinder opposed motor, bore 4 
Inches, stroke 4 Inches, weight less than 200 
pounds. It Is said to give 4 horse-power at 
500 R. P. M., and I would like to know what 
size propeller you would advise. me to use, 
and what should be the proper pitch, and 
whether It should be two fluke 'or  , three. A. 
The size (If a screw depends upon so many 
things, that It Is very difllcul t to lay down 
any rules for guidance. However, the following 
rules are given sometimes for ordinary cases, 
where the size and power of the boat does not 
exceed a speed of 20 knots per hour. First : 
The "pitch" of a propeller Is the distance 
which any point in a blade, describing a helix, 
will travel In the direction · of the axis durIng 
one revolution, the point being assumed to 
move around the axis. ·The pitch of a pro-

. peller with a uniform pitch is equal to the 
distance a propeller will advance during one 
revolution, provided there is no Slip. In a 
case of.this kind, the term "pitch" is analogous 
to the term "pitch of the thread" of an or
dinary threaded screw. Let P = pitch of pro
peller in feet. Then 

10133 8 
p = ----

R ( 1 00-111) 
In which 8 = speed ot boat In knots, . R = 
revolutions per mlnute of propeller, 111 = per
centage of slip. Assuming a speed of 10 knots 
per hour for your boat, with englne running 
at 500 R. P. M., and assuming a 1 0  per cent 
slip, we get a pitch of . 

10133 X 10 
p = = 2.25 feet. 

500 ( l 00-10 )  
This I s  probably high, due t o  the fact that w e  
assumed a low percentage o f  slip. 
Diameter of propeller = 

KV,..(.L,..-,. : .. �T;.)-. 
K = constant = 1 7.5. I. H. P. = 4. R = 
500 R. P; M. P =. 2.25. Therefore, diameter 
of propeller under· these conditions, namely, 
four blades to the screw, made of cast iron, 
would be approximately one foot diameter. To 
allow for any Increased · slip which may occur, 
and other contingencies which may arise, we 
would not advise a screw less than 2 feet in 
diameter, calculated on a pitch .of 2 feet. This 
will easily allow for any Increased speed de
sired over 10 knots up to 15 knots per hour. 

(11042) C. J. N. asks how to · draw on 
glass; A. To write or draw on glass, It Is 
necessary to Impart to the surfaf!e a certaIn 
degree of roughness. This may be done by 
grinding or etching, but much more easily by 
applying some appropriate varnish. A good 
matt varnish Is made by dissolving In 2 ounces 
of ether, 90 grammes of sandarac and 20 
grammes mastic, and adding benzol :fAa OUBce 
to 1 :fAa  ounces, according to · the fineness of the 
matt required. The varnish Is applied to the 
cold plate after It has set. The glass may be 
heated to Insure a IIrm and even grain. To 
render the glass again transparent, after writ
Ing upon It, apply with a brush a solution of 
sugar or gum acacia.. Stili better as a sur
face for writing or drawing Is a varnish of 
sugar. Dissolve equal parts of white and 
brown sugar In water to a thin syrup, add 
alcohol, and apply to hot glass plates. The 
ftlm dries very rapidly, and furnishes a Bur
face on which it Is perfectly easy to write 
with pen or pencil. The best Ink to use Is 
India Ink, with sugar added. The drawing 
can be made permanent by varnishing with a 
lac or mastic varnish. 

(11043) W. F. J. asks how to make 
waxed paper on a small scale. A. P.lace cart
ridge or other paper on a hot Iron and rub It 
with beeswax, or brush on .0. . sol1Jtlon of wax 

(11045)  C. W. N. asks : 1. Approxi- head In feet, then D X Q X H = gross power In 
foot pounds per second, and D X Q X H -+- 550 = 
gross horse-power. A waterwheel or · motor of 
any kind cannot utilize the total head H due 
to losses at the entrance and discharge from 
the wheel. There are also losses due t.o fric
tion, etc., which place the average efllclency of 
waterwheels at about 75 per cent. Thus net 

mately how large a spark c.oll Is  needed In 
wireless telegraphy to transmit through a dis
tance of one mile, and how large for a distance 
of live miles ? A. A coil giving a spark one 
Inch long wlll transmit one mile over water. 
Over land the spark length varies with the 
character of the surface. A coli giving a 
ten-Inch spark will answer for a variety of 
distances and circumstances. 2. In winding 
a large spark col i .  In , which the g-teatest amount 
of wire Is placed on the middle part of the coli,  
� have learned that It Is customary to leave a 
space between the core and · the wire at thl' 
ends. Is there any disadvantage In Winding 
so that the wire lies directly on the main in
sulating tube ? A. The space Is left because 
of the greater tendency of the spark to jump 
from the secondary Into the primary as the 
ends of the coil are approached. See Hare's 
"Construction of Large ·Inductlon Colis,'; ·  price 
$2.50 by mall. · 3. Is  there any better insu
lator than parafllne for use In the construction 
of eolls ? A. Parafllne or a heavy 011 Is em
ployed. 4. What Is the best material to use 
In separating the sections of the secondary ? 
A . .Hard rubber disks. 5. Are there any means 
by which the voltage of the secondary wire of 
a coil may be determIned ? A. Widely dlt!erent 
estimates are to be tmmd of the voltage neces
sary to force a spark through various lengths 
of dry air. There Is no rule giving a certain 
result for lengths beyond a few centimeters. 

Q X H X D  
horse-power = 0.75 X -----, 

550 
A head of 

water can be made use of In one or more of the Geological Survey. . The determination of 
atomic. weights has passed beyond the "pre· following ways, namely : 1. By Its weight, as sumptlve stage," and the results may be found In the water balance and overshot wheel . 

2. By Its pressure, as In turbines and In the In any recent chemistry, such as Remsen's 

hydraulic engines. 3. By Its Impulse, as In the "College Cbemlstry." 

Pelton waterwheel. 4. By a combination of ( 11055 ) A. M. asks : Please let me 
the above. Referring to your question, we know what I would need to cause the sound 
might say that It would be Impossible to com- of a clock to be transmitted a distance of, say, 
pute the horse-power of a stream of water 1 50 feet by electricity. A. A simple device 
when the size and head are known only. It would consist of a telephone transmitter In 
would be necessary to measure· the quantity of front of the clock and a receiver at the point 
water which 1I0ws In a certain time. From at which you would hear the ticking. 
this value Q could be determined In the form- ( 11056 ) "  J. W. D. asks : 1. How long 
ula, H could be measured, and the horse-power does It take to decompose one pound acldilled calculated. 2. A dynamo of what lighting ca-
pacity will a 3-horse-power gasoline englne water with. a current of 1 00 volts ? A. The 

run ? A. A 3-horse-power gasoline engine would time required to decompose a pound · of water 
run a dynamo which could be operated on a 

. depends upon the amount of electricity used. 
lighting system carrying safely thirty n O-volt If 1 3 :fAa  amperes are used at 1 00 volts It will 
16-candle power Edison Incandescent lamps on require one hour. From this  the time for any 
a parallel circuit. other current can be found, or the .current for 

any other time. Water Is decomposed · with 
( 11050)  W. S. aSks : Is  i t  possible to  any voltage . greater tb an 1 .47 volts. You wlll (1i046 ) J. G. M. asks if cast iron balls consume all the oxygen In a confined quantity see then tbat 1 00 volts Is very much higher and cones can be cast so as to wear, and If of air, viz., In a sealed Iron pIpe ? A. Yes ; than Is necessary. 2. How much does It cost they cilnnot, kindly state what other material by placing copper scraps In the pipe and heat- , to run a dynamo of 1 ,000 volts annually, Incan be used besides steel. A. Cast-Iron balls Ing the air In the pipe. The oxygen comblnes cludlng all expenses ? A. Tbat depends upon and cones are not suitable for bearings for I h h f I I 

. . 
vehicles or machines. ·Nothlng Is better than 

w t t e copper, orm ng · a sol d SUbstanc.e, ! how many amperes the dynamo IS

. 

to furnish. 
and leaving the nitrogen uncombined. A dynamo giving 1 ,000 volts might be lighting truly IInlshElil steel balls and bearmgs, hard-

ened. ( 11051)  C. M. writes :  1. I want to a small village, or It might be lighting a large 

( 11047) C. G. W. says : Will you kind- u.se a call bell In kitchen, battery to be In section of yonr city. The cost would not be 

ly Inform me through your Notes and Queries 
column how I can artillclally color a meer
schaum pipe ? A. Ordinarily the pipe Is boiled 
for coloring In a preparation of wax which Is 
absorbed, and a thin coating of wax Is held 
on the surface of the pipe, and made to take 
a high polish. TTnder the wax Is retained the 
011 of tobacco, which Is absorbed by the pipe, 
and Its hue grows darker In proportion to the 
tobacco used. 1\ meerschaulD pipe at IIrst 
sllould be smoked very slowly, and before a 
second bowlful Is lighted the pipe should cool 
off. This Is to keep the wax as far up on 
the bowl as possible, and rapid smoking' will 

second story, from which run two wires. I the same In both cases. 
want one push button In 'one room, one In s�c� (11057 ) G. G. S. asks : Please inform 
ond room, one In parlor, - one In room down me · as to the amount of current used by ( 1 )  
stairs, also one In dining room-five push but- :fAa-inch solid carbons, ( 2 )  ¥.a -Inch soft core car
tons ; how could I connect all buttons to work bons, ( 3 )  % -Inch solid carbons, ( 4 )  % -Inch 
properly with only one bell ? A. Carry one soft core carbons, ·when used In a stereopticon 
wire from one post fIf. the battery to the bell, on n O-volt alternating current circuit. A .  
and from the other side o f  the bell a wire Stereopticons a r e  usually run with :fAa -inch 
which. shall branch through each push button carbons. We have never used one with a 
to the other side of the battery. There wlU larger carbon. The :fAa -Inch carbon will carry 
then be a complete and separate circuit through as high as 25 amperes, but 1 0  to 15 amperes is 
battery, bell and a push button. 2. I have one the usual current for such a lamp. A % -Incb 
lamp, 8 candle power, 26 volts ; could I light carbon would · carry 25-1 6ths as much current 
It with 1 4  cells Improved standard Fuller as a :fAa -inch carbon. The current would be 
ba ttery ? If so, how about the .amperes It proportional to the area of cross section of the overheat, driving the wax ot! and leaving the will use with 26 volts ? A. You can light the carbon. pipe dry and raw. A new pipe should never lamp with 26 volts and ) l  ampere of cur

be smoked outdoors In extremely cold weather. - rent. 3. How old Is Mr. Edison ? Also, who . 
Fill the pipe and smoke down about one-third, was the IIrst that Invented the electric light ? 
or to the height to which you Wish to color. I mean both the arc and Incandescent lamps. 
Leave the. 

remainder of the tobacco In the A. Mr. Edison was born February 1·
1 ,  1 847. 

pipe and do not empty or disturb It for sev- The IIrst man who ever saw a spark from 
eral weekS, or until the desired color Is ob' art ificially excited electriCity Is said to have 
talned. When smoking, put fresh tobacco on been Otto von Guerlcke In 1660. This was 
the top and smoke

. 
to the same level. When the IIrst electric light. Sir Humphry Davy 

once burnt the pipe cannot be satisfactorily is credited with IIrst prodUCing an electric arc 
colored, unless the burnt portion Is removed light In 1 801 . He had a battery of 3,000 
and the surface again treated by the process plates, each four Inches square, and used char
by which me.erschaum Is prepared. The color- coal points made of wood, . which he Immersed 
Ing Is produced by action of · the smoke upon in a mercury bath to Increase the conductivity. the oils and wax which are superllcially on With this he melted many refractory su}). 
the exterior of the pipe, and are applied in the stances · such as lime, platinum, sapphire, and 
process of manufacture. diamond. The Incandescent lamp was In-

( 11048)  F. B. C. asks for rules for vented and perfected by Edison. 
calculating speed of pulleys. A. The diameter 

.( 11052 ) G. S. M. asks : Will you 
kindly let me know through the columns of 
your paper whether It Is necessary for the 
temperature of the air to become 32 deg. F. 
or lower In order to produce a "w hi te trost" ? 
If not, please give reasons. A. It Is necessary 
for the air to be at 32 deg. at the point where 
the white frost forms.. It Is not necessary for 
It to be at 32 deg. any distance above that 
point, even one foot ilbove. The air Is · a non
conductor of heat, and may be several degrees 
warmer at a very little distance from the place 
where frost · Is forming. Vegetation and stones 
are better conductors of heat than Is air, and 
hence become cooler than the air. Hence the 
dew Is deposited on these, and the dew freezes 
to Ice crystals, which Is frost. 

( 11053 ) G. B. asks : We have tried 

( 11058 ) M. C: A. asks : Will you pleaSE) 
Inform me what size and how many feet of wire 
It will take to make an electric heater, 1 04 
volts, say 5 to 7 amperes capacity ? A. Seven 
amperes at 104 volts require 1 5  ohms of resis
tance. For a rise of 1 90 degrees F. the resis
tance rises 40 per .cent. Hence about 5-7 as 
much wire will be needed If you wish · to raise 
the temperature about to that of boillng water. 
No. 14 Iron wire may be used. ·  Tbls has about 
65 feet to an ohm. These are approximate 
numbers, and you . can adjust the quantity to 
the temperature you wish · to maintain. 

( 11059 ) J. O. D. says : Do you publish 
an Encyclopedia of Receipts and a book on 
patent laws ? A. We recommend and can 
supply you with the "Sclentlllc · American 
Cyclopedia of Receipts, Notes and Queries," 
last edition containing 1 5,000 receipts, .736 
pages, cloth bound, price $5. Our "Scientific 
American Reference Book," price $1 .50, gives 
the patent laws. Always give full name and 
address when corresponding. 

(11060 ) W. A. L. asks : Is there any 
other metal that can be used In a gravity bat: 
tery besides zinc that will not dissolve ? A. 
There Is no way of obtaining eleCtricity wIth
out using up some matertal. In the dynamo 
steam or water power is employed. In the bat
tery we usually burn up zinc. It Is just as 
impossible to produce electricity without a dis
appearance of some other form of .energy as 
It Is to heat a house and still have the coal, 
or cool a refrigerator and stili have the ice. 

( 110�1 ) C. S. J. asks : I wish to 

of the driver being given, to lind the R. P. M. 
of the driven ; Rule.-Multlply the diameter 
of. the driver by Its number of revolutions, and 
dtvlde the product by the diameter of the 
driven ; the quotient will be the number of 
revolutions · of the driven. Ex.-24 inches diam
eter of driver X 1 50, number of revolutions, = 
3,600+1 2 Inches diameter of. driven = 300. The 
diameter and revolutions of the driver being 
given; to lind the diameter of the driven, that 
shall make any given number of revolutions In 
the same time. · Rule.-Multlply the diameter 
of the driver by Its number of revolutions, and 
divide the product by the number of required 
revolutions of the driven ; the quotient will be 
Its diameter. Ex.-Dlameter of driver (as be
fore) 24 Inches X revolutions 150 = 3,600. 
Number of revolutions of driven required = 

300. Then 3,600+300 = 12 Inches. The rules 
· followlng are but changes of the same, and 
wlll be readily understood from the foregoing 

different ways in cutting round glass rods of learn the cause of trlchln81 In · pork. . A. The 
:fAa Inch to is Inch without good results. Will Trichina sptralis Is a worm, a parasite of the 
fOU klndlf advise best way of doing same ? hog. It Is often found Ib great numbers In 
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the flesh of these animals, In the encysted con
dition but stiU alive. If such meat is eaten 
without cooking thoroughly, the parasite is 
taken in to the body and is rapidly propagated. 
The worm came originally from the rat. As 
hogs ea t rats, they pass in to the hog and 
thence into man. The only preventive Is thor
ough cooking. This kills the trichinre. No 
ra re or underdone pork should ever be eaten. 
The risk is too great. The cost of immunity 
is so little, that anyone may be safe. Cook aU 
pork thoroughly. 2.  The cause of ptomaine 
poi soning by eating pork. What causes the 
presence o f  the poison, how the poison can be 
prevented, and whether or not there is any 
way of detecting the presence of polson before 
using the meat ? A. Ptomaines are formed by 
decomposition .  If only fresh food is used, one 
will be safe from these poisons. 

( 11062 ) H. S. N. asks : 1 have been a 
reader of your paper for several years, and 
always enjoy reading it. I should like to sub· 
mit a problem for solution .  The problem is 
this : Several years ago I took a picture of 
a fast train while running, a Michigan Central 
flier, at a point about two miles east of De
catur. On development the plate showed a 
hlur of 1 -32 inch, I .e. ,  the pilot did. I used a 
Vive extra rapid plate ; the focus of the lens 
was 6 inches ; the distance of the engine, the 
pilot, from the camera, 50 feet ; the length 
of exposure, 1-1 00 of one second ; camera was 
placed at an angle of 15 deg, with the track. 
What was the speed of the train ? The camera 
was a Vive, 4 ';4 x4 ';4 , meniscus lens. A. The 
solution of your problem of the speed of the 
train is not difficult, at least so far a s a 
sufficiently close approximation is concerned. 
Start with the fact that the image of the 
pilot moved 1 -32 inch during exposure. Since 
the lens is 6-inch focus and the pilot is '50 
feet away, the pilot moved across the line 
drawn through the center of the lens, 1 00 
times 1 -32 inch, or 3. 1 25 inches, since 50 feet 
is 100 times 6 ine1ws. And since the camera 
made an angle of 1 5  deg. with the track, we 
must divide the 3 . 1 25 inches by the sine of 
1 5  deg. to find the distance the pilot moved 
during the exposure. This gives 12.07 Inches 
as the distance the train moved in the time 
of exposure, or 1 -1 00 second. In one second It 
moved 1 ,201 inches, or 100 feet 7 inches. This 
's a speed of somewhat over 71 miles per hour. 
As we said above, this is an approximate solu
tion ,  but stiII not far from the result which an 
exact sol uti on would give. 

( 11063 ) J. S. N. asks : Will you 
kindly answer in your column of Notes and 
Queries the inclosed questions relative to Ro
man computation ? I suppose the matter is 
simple enough, but I have never come across 
any work explaining It, nor any person whom 
I have asked who could throw any light on the 
subject. A. Very little is known concerning 
tbe method by which the Romans used their 
very incon venien t notation for performing the 
ordinary calculations. They are supposed to 
have used the abacus for all except the most 

ImpJe problems. This instrument is in com
mon use now by alI Chinamen, and it Is not 
difficult for any one to see I t  used wherever 

hese men may be found. A description of the 
abacus may be had from any encyclopedia. 
There was a rod for each denomination of 

Scientific American. 
for a long time, and It seems that If the smoke 
is the sole cause the trees ought to have died 
long before this time. It may be possible, how
ever, that loss of vitality on account of age 
may be partly responsible for their dying. A. 
If the trees are very close to the top of the 
smoke-stacks, we have no doubt that the trees 
have lost some vitality on account of It, as the 
products of combustion are very destructive to 
vegetable life, but the trees would have to be 
und"!r the direct Influence of the smoke. 

( 11065 ) C. D. asks : 1. What point 

has become probable that liquid . air wlII find 
its chief commercial value as a source of pure 
oxygen and nitrogen for manufacturing pur
poses, and not as a source of power or as a 
refrigerating agent, To all the departments 
of its subject the book is a valuable contribu
tion. 

THE COMING SCIENCE. By Hereward 
Carrington. With an Introduction 
by James H. Hyslop, Ph.D., LL.D. 
Boston : Small, Maynard & Co., 1908. 
16mo. ; 393 pages. Price, $1.50. 

below the freezing point do air, hydrogen, .- ni- In presenting this work to the public the 
trogen, oxygen, become liquid ? A. These tem- author must not be understood as Indorsing or 
perature points are very nearly as foIlows In even as accepting all the views and theories 
Fahr. degrees, below zero : Air, 312 ; hydro- that are advanced from time to time through
gim, 422 ; nitrogen, 311 ; oxygen, 291. 2. Please out the book. He offers these tentatively and 
give me the address of a reliable company that merely as possible explanation s  for facts that, 
sells chemicals and c�emical apparatus. A. on the strength of existing testimony, he has 
You had better deal With a firm In the city assumed to be established. There are eighteen 
near your home than buy at a distance and I chapters, among which are "The Problems of 
pay transportation charges. Our advertising Hypnotism" ; "The Problems of Telepathy" ; 
columns very often contain the advertisements "The Problem of Sleep and Dreams" ; "Modern 
of these dealers. We do not advertise dealers Spiritualism" ; "The Case of Mrs. Piper" ; "The 
in the Notes and Queries column. 3. Where Nature of Apparitions" ; "Experiments in 
can I get some books on argon, helium, neon, Weighing the Soul" ; "Premonitions." The 
krypton, and xenon. and give me the prices of book is arousing considerable attention. 
them ? A. We can send you many valuable 
papers on the rare gases of the atmosphere 
which have appeared in the SUPPLEMENT. INDEX OP INVENTIONS 
Among them are argon, Nos. 1 000, 1001, 1002, 
and others, price ten cents each ; helium, Nos. 
1 056, 1057, price ten cents each. 4. What 
kind of chemical books, as organic chemIstry, 
etc., so I can find liquid formene ? What is 
formene ? A. Formene is a tetrachloride of 

A N D  
carbon eCI,. Its preparation can be found 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
December 1 5 ,  1 908, 
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In the Dispensatory. Its properties are those [See note at end of list about copies of these patent8.] 
of an anresthetic, similar to those of chloro
form, soothing the pain of neuralgia and even 
causing insensibility. As It has been the cause 
of death also, it Is not used by phYSicians. It 
Is not a substance for an amateur to meddle 
with. 5 . What are the uses of liquid air ? A. 
At present liqud air is not put to any commer
cial use. 
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ANIMAL ROMANCES. By Graham Ren-
shaw, M.B., F.Z.S. London : Sher
ratt & Hughes Co., 190&. 8vo. ; 204 
pp, Price, $3. 

The book Is illustrated by a number of most 
.interesting half-tones showing some Interesting 
beasts of Africa. One view of giraffes Is most 
entertaining. The author has written a num
ber of books on natural history and the pres
ent volume is a worthy successor to "Natural 
History E ssays," "More Natural History 
Essays," "Final Natural History Essays." 

DOCUMENTARY SOURCE BOOK OF AMERICAN 
HISTORY. 1606-1898. Edited with 
notes by William Macdonald. New 
York : The Macmillan Company, 
1908. 12mo. ; 116 pp. Price, $1.75. 

Acid, acyl derivative ot para-amlnophenylar-sinlc, Ehrlich & Berthelm . . . . . . . . . . . . . .  907,01 6 Advertising character, L. H. Sternberg . . . .  906,959 Advertising device, J. P. Ryan . . . . . . . . . . . .  906,564 Air pipe automatic coupling, C. W. Sbeeler 906,570 Air sh.lp, dirigible, R. C. White . . . . . . . . . .  906, 842 Air shIP, self propelled, G. Pum . . . . . . . . . .  906,559 Air, stea.ro, and signal coupling, E. B. Witte 906,981 Alarm SIgnal, T. N. Burke . . . . . . . . . . . . . . . .  906,609 Alloy, W. Rubel . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,937 Aluminium solder, H. B. Lambert . . . . . . . . . .  906,637 Amusement apparatus, McDonagh & Rey-nolds . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . . .  906,732 Amusement device, puzzle, P. G. Watmough, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,971 Automobile antiskldding shoe, G. W. Con-stable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,776 Automobile curtain button fastener A. Bes-sette . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  906,607 Axle lubricator, Il. H. Barker . . . . . . . . . . . . .  906,675 Bag holder, T. D. Hall . . . . . . . . . . . . . . . . . .  906,794 Bale tie, Trautman & Holmes . . . . . . . . . . . . . .  906,584 Baling and other press, H. I. Roberts . . . .  906, 660 Ball, game, B. C. Riblet . . . . . . . . . . . . . . .  906,932 Barrel or keg tap bushing, Fitzgerald & Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,520 Barrel trussing rr.achine, horizontal, E. F. Beugler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,857 Battleship protection by means of concrete, L. d 'Adda . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Bearing, ball, W. E. Cane . . . . . . . . . . . . . . . . .  . Bearing, journal, L. H. Hartmann . . . . . . .  . Bed, Davenport, J. Luppino . . . . . . . . . . . . .  . Beef truck cradle, C. A. Parkerson, Jr . . .  . Beer cooler, F. G. Engel . . . . . . . . . . . . . . . . .  . Belt, J. F. Peterson . . . . . . . . . . . . . . . . . . . .  . .  Belt attachment, C. E. Smith, reissue . . . . .  . Belt drive mechanism, J. F. Harrison . . . . .  . Berry holder, W. A. Day . . . . . . . . . . . . . . . .  . . Binder, loose leaf, J. C. Daw�on . . . . . . . . .  . Biscuit, J. P. E. Heintz . . . . . . . . . . . . . . . . .  . 

906,846 
906,506 
907,047 
907,068 
906,919 
907,018 
906,557 

Blast furnace, J. E. Johnson, Jr . . . . . . . . .  . 

12,897 
907,045 
907,012 
906,512 
906,709 
906,717 

The present volume has been prepared in Block. See Pulley block. • 

response to a request frequently made by Boat, J. H. May . . . . . . . . . . . . . . . . . . . . . . . . . .  907,073 Boat, catamaran power, Lane & Mathews . .  906,901 
teachers who have used the author's "Select Boat dratting device, F. R. Toreson . . . . . . . .  906,581 

Charters," "Select Documents," and "Select �:� Eig::Nt�: ��'t':..�iS:'· AH'G��\iki�� : : :�:�� 
Statutes," particularly designed for the course Bobbin stripper, T. L. Camp . . . . . . . . . . . . . .  906, 688 
of instruction of an elementary or compre- Boller batHe plate, water tube, J. B. Archer 906,988 

Boiler cleaner, Nicholson & Smith . . . . . . . . . .  906,652 
hensive character, all of which covers the Boiler lIue work, apparatus tor, J. W. Faess-

n umbers to miIIions, seven rods each carrying colonial and the constitutional periods of Ie • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,865 

five baIls. Another set of short rods corres- American history In a single year. The book Bollerfs, JmeFans f?r he�ting the teed water 
2 895 o t • ournla, reIssue . . . . . . . . . . . . . . . . .  1 ,  

ponded to these, and had one- ball sliding on Is flIIed with vitally important documents deal- Bolt, expansion, C. J. Clements . . . . . . . . . . . .  906,510 

h· h h N . Book, detachable leat check and pass, H. F. 
each. They could thus count by fives and ing with American Istory, suc as t e aV!- Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 906,890 
carry by tens. Other rods supplied their need gatlon Act, the charters of various States, the Books, manufacture of scrap and (}ther, P. 
fOi' calculating ounces. Further than this Treaty of Paris, the Sugar Act, the Dec\ara- Bottt;;S����:I" f;'�' ;;'��bi�g; ' i:C i{: 'V;'i�k�n: 906,719 

heir business did not require them to go ; tlon of Independence, the Missouri Compromise, ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,836 

hey never needed to divide the distance of the Kansas-Nebraska Act, the Dred Scott De- Bottles, jars, or like receptacles, cap or 
h C '1  S . A t I II th 

closure for, C. Hammer . . . . . . . . . . . . . . . .  906,875 
he sun by the velocity of light. They died cislon, t e IVI erVlCe c .  n a ,  ere are Box covering machine, F. J. Gersdort . . . .  907,028 
n total darkness in regard to both of these 187 documents. Box fastener, R. O. McNutt . . . . . . . . . . . . . .  907,085 

data of the universe. As we said at the THE GARDENS OF ENGLAND IN THE MIDLAND ��� !!�id��
ur::�hl!�S,C��:'-::I���'i�� ' f�� ' iI�;';: 906,613 

outset, we do not know tl;te detail of the AND EASTERN COUNTIES. Edited by B Ible'li E. dG' 1 
StauEde ·M . .  · C . .  I 

. .  k . . . . . . . . . . . .  907
906,82

008
7 

method by which the Romans made their cal- ox sea ng ev ce, < .  • er e . . . . . . . . . .  , 
Charles Holme. London and New 'Brake, J. W. Endean . . . . . . . . . . . . . . . . . . . . . . 907,019 

culations. Their mode of writing numbers York : IJohn Lane Company, 1908. Brake head, P. T. Handlges . . . . . . . . . . . . . .  906,708 

was not like ours by placing like denomina- 4to. ;  136 plates, 8 in color . . Price, ��:��.;
r
�:�i�� �Yn�m�a'[ . .  p��;,�� : : : : : :  ::;:��� 

tions in the same column, but each letter had $3.50, postage 35 cents. Builder's bracket, E. G. Day . . . . . . . . . . . . . .  906,617 

Its significance, and each number could be Burner, W. R. Jeavons . . . . . . . . . . . .  906,887, 906,888 

added by itself on the abacus, since each rod The publications of "The Studio" are noted ���f�ngrr:,Sh�ur.;in�:��eh� ·ii. · !;it��bi�d : : : : : :  ::g�:�rs 
meant a denomination. for their sumptuousness, and the present vol- Calendar, C. F. Merrill . . . . . . . . . . . . . . . . . . . . 906,645 

( 11064 ) w. D. W. says : Will you be ume Is no disappointment. The illustrations are g� t���d��d �be���n���. ��ir;�: �a�hi;'�' f�� 906,871 

beautifully chosen and finely executed, the color making C A Myers 906,646 
kind enough to answer the foIIowlng questions plates being very remarkable productions. They Canning appar�tu", N. W: ·  Th��p : : : : : : : : : :  906,961 
for one who is anxious to know and who has are reproductions of water colors. The stately gan�YI 

p:�kagep 1i �. Schopf . . . . . . . . . . . .  �g�:lrol 
the greatest respect for your opinion on sclen- homes of England offer a never-failing field for C�� \�ake,

er
'J .

. G . . K:�'��" " .' .' '' : .' '' '' : '' '' : : .' .'. 906,635 
tiflc matters ?  1. WI\I electric wires, furnish- the artist photographer. The text, which occu- g:� J�J'II�gpp:r P�f� ' & >r;';'��yir;��" . . . .  �:g�g 
Ing current for arc Ughts coming in contact pies some thirty-seven pages, is excellent. Car doors, operating device for dump, ' if: . i.: 
with street trees, injure them, that Is, when the Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,531 

Insulating covering has worn off from rubbing AIR LIQUIDE. OXYGENE, AZOTE. Par Car dratt structure and draft beam cap, 
against the branches of the tree ? One of the Georges Claude, laureat de l'Institut. car,Tdu�pl�����nuiiI;;''''';'; ' : : : : : : : : : : : : : : : :  
tree and park commission of this city ( Colum- Preface de M. d'Arsonval, membre Car fender, G,. Whitaker . . . . . . . . . . . . . . . .  . 

906,650 
906,968 
906,760 
906,690 

bia, S. C. ) ,  a college professor and a very In- de l'Institut. Paris : H. Dunod et E. 8:� m;;:�;"�ic E. s�t���m"a�piia�c�: " A' . . .  J: 
teIIigent gentleman, insists that the electricity, Pinat, 1908. 8vo. ; 400 pages, 149 Thornley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,833 

that is, all that Is taken by the tree in wet figures. Price, $3.00. g:� ����&ui!' c��ti'�,tliI."H: ' S�h��y�� : : : : : : ��:��: 
weather, wl\I do no harm, while I hold to the This work comprises within Its scope aU the Carbureter, M. E'.  McCarthy . . . . . . . . . . . . .  906,548 

opinion that it wiIl ultimately kllI it, and I phases of its subject. It Is divided Into four 8:���r:;���ini:I��0�.&s��:�:�� : : : : : : : : : : : : �:�� 
wish to know which one of us Is wrong. A. parts. The first is devoted to the principles of Cards or analogous articles, display hol<!er 
We have found by experience that leakage from the liquefaction of gases, with the history of tor, J . H. Kevorkian . . . . . . . . . . . . . . . . .  906,894 

electric arc light wires does inj ure the limbs the early experiments. The second part is upon 8���t::e �:����e'at�:J�:;'e�t,R��\:,y":,no: ' iiyl: 906,993 

of trees, particularly when the difference of the industrial liquefaction of the air, with the ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,701 

potential is very great, although we do not necessary discussion of the principles Involved 8:��on�eglj',;te�' :el�:�n 
c�ir;p : : : : : : : : : : : : : : :  ::g�:� 

believe it would kill the tree unless It was and the demonstration' of the results which can Casting, preparing magnesium and alloys 
very young. 2. When a tree has been klIIed be expected. The completeness of tb.e work Cattf�e��';1'rd�°ii:o��r:a�oC{��k : : : : : : : : : : : : : �gt�� 
by escaping electricity, how long a time should may be seen in the fact that It incliJdes the Chain, S. B. Minnich . . . . . . . . . . . . . . . . . . . . .  907,080 

<,lapse, in case the leak be located and stopped, American machine of J. F. Place, which was �:��et'l,":��f�f.' 1: t- T��� : : : : : : : : : : : : : : : ��:��g 
before It wlI1 be safe to put another tree In introduced to the public in the spring of 1 908. Chimney, J. V. Boland . . . . . . . . . . . . . . . . . .  907,101 

Its place ? A. We see no reason why another The third part contains the many curious ex- Chimney cowl, O. H. Rotermundt . . . . . . . . . . 906,822 

tree cannot be put In at once If the ground perlments which l\Iustrate the wonderful phe- gt���: ��M�c�. ��y R�SS��ss��: : : : : : : : : : : :  lro:l:�� 
has been removed. 3 .  Some very large oaks nomena of the real m of the absolute zero. The Cigar box, Kronk & Gold . . . . .  ; . . . . . . . . . . . .  906.899 

that are exposed to the smoke from the rall- last part is devoted to that most important gf��ith��'!��erGf���[��or� L�lr.n ·Eid�� : : : : : ;;gN�� 
oad workshops have died very recently, and I topic, the separation from each other of the Clasp, F. L. Beymer . . . . . . . . . . • . . . . . . . . . .  906.502 

am anxious to know If the smoke Is responsible gases of the air. It is in this part that the CIOC�i:n���, ww�c��' -:��i��iC�� . ��������. :�: 906.fl2(l 
for their dymg, The shops have been there hIghest practIcal mterest IS centered, since It Clothes drier, W. H. Tldland . . . . . . . . . . . .  906,9j.\l 
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Clothes hanger, W. J.' Thompson . . . . . . . .  . "Iothes line prop, 1. P. Steed . . . . . . . . . . .  . Clothes line sheave, C. Boul'que . . . . . . . . .  . Clothes-pin bag, slldable and collapsible, C. 

906,963 
907,094 
906,999 

E. Hinman . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,713 Clutch, combined friction and jaw, C. S. Hook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,0Ii1 Clutch for hoisting drums, friction, F. N. Whitcomb "' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,841 Olutch operating mechanism, H. L. Turney . 900,585 Coal, vertical retort for the distillation of, Woodall & Duckham . . . . . . . . . . . . . . . .  . Cock, ball, G. A. Soderlund . . . . . . . . . . . . . .  . 906,597 
906.832 
906,571 Coin-controlled apparatus, J. L. Simmons . .  Collar and button box, combined, O. A. Lehman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,638 Collar, double, M. C. Loncle . . . . . . . . . . . . . .  906,905 Collar pad, horse, H. E. Traub . . . . . . . . . . .  906,667 Column tormlng machine, A. McKenzie . . . . 907,084 Compound engine, J. E. J. Goodlett . . . . . . .  906,703 Compressor regulator, air, G. W. Hunney-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,054 Concrete railway sleeper, reinforced, M. Brukner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,686 Conductor straineI', E. R. Stasch 906,956 Conductors, automatic take-up for flexible. J. Emigh . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,696 Controller regulator, C. P. Ebersole . . . . . . . .  906,620 Conveyer, C. D. Seeberger . . • . . . . . . . . . . . .  906,945 Conveying apparatus, R. Blum . . . . . . . . . . .  906,858 Cooking utensil, Mazza & Daly . . . . . . . . . . .  906,540 Cooler. See Water cooler. Cooler, Cartwright & Martin . . . . . . . . . . . . .  . Cooling box, adjustable, Morse & Lucas . . .  . Corn planter, E. Blaney . . . . . . . . . . . . . . . . .  . Cotton chopper, D. N. Blackwell . . .  : . . . .  . 

906, 611 
906,545 
906,769 
906,768 Ooupling centering and draft rigging device, W. R. Matthews . . . . . . . . . . . . . . . . . . . . .  907,072 Crusher and pulverizer, rock , W. H. Ful-cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,790 Crushing mill, T. L. · & T. J. Sturtevant . . .  906,829 CrutCh, wheeled, J. W. Adair . . . . . . . . . . . . .  906,845 Cuff, R. J. Kerrigan . . . . . . . . . . . . . . . . . . . . . .  906,721 Cuff holder, W. Beinhoff . . . . . . . . . . . . . . . . . .  906,767 Curtain drying and stretching frame, lace, G. F. Hullings, reissue . . . . . . . . . . . . . . . .  12,896 Curtain fixture; Comeau & Beaudoin . . . . . . . .  906,775 Curtain pole and shade fixture, T. Walsh . . .  906,970 Curtain stretcher, lace, W. F. Moyers . . . .  906,910 Cushion, pneumatic, V. H. Podstata . . . . . . .  906,923 Cutter head, W. W. Philbrick . . . . . . . . . . . . .  906,921 Cycle saddle clamp, F. Welhn . . . . . . . . . . . .  906,972 Damper regulator, W. D. Luce . . . . . . . . . . . .  906,642 Dental Instrument, R. T . .  Burnley . . . . . . . . .  907,003 Denta.l plate suction device, G. S. Whit-taker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,977 Dental tool holder, C. B. Gehringer . . . . . . . .  906,869 Dish batten, N. L. Lillibridge . . . . . . . . . . . . .  906,809 Display rack, E. B. Weston . . . . . . . . . . . . . . .  906,976 Ditching machine, W. Krueger . . . . . . . . . . .  907,059 Ditching wheel, A. Miller . . . . . . . . . . . . . . . .  907,078 Doll knee joint, G. Scherf . . . . . . . . . . . . . . . .  906,566 Door bolt, safety, D. S. Welch . . . . . . . . . . . .  906,593 Door check, J. P. Dengler . . . . . . . . . . . . . . . .  906.514 Door check and lock. O. Pearson . . . . . . . . . .  906,920 Draft equalizer, H. H. Dunnihoo . . . . . . . . . . .  907,015 Draft rigging, A. C. Mather . . . . . . . . . . . . . .  906,64,3 Draw bar, slack adjusting, E. Ryan . . . . . . . .  906,563 Drawing board attachment, A. J. Bechtold, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  906,604 Dress shield, W. H. Simmons . . . . . . . . . . . . .  906,825 Drop head table and cabinet, L. Kiesler . . .  906,896 Eaves trough cap, Robertson & Shilley . . . . .  906,661 Election booth, G. A. Gohen . . . . . . . . . . . . . .  907,032 Electric controller, C. L. Taylor . . . . . . . . . . .  906,576 Electric furnace, K. Birkeland . . . . . . . . . . . . . . 906.682 Electric switch , push-button, J. G. Peterson 906,740 Electric switch receptacle, J. G. Peterson . .  906,739 Electric time switch, Noisom & L1ndewald . .  907,068 Electrical heating apparatus, C. D. Babcock 906.990 Enamel ware, E. D. Holley . . , . . . . . . . . . . . .  906,628 Engine cylinder lubricating device, gas, O. Grimm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,039 Engine governing" mechanism, explosive, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,949 Engine ignition timer, internal combustion, Mason & Sintz . . . . . . . . . . . . . . . . . . . . . . . .  906,729 Engine starter, motor car, W. F'loyd . . . . . .  906,789 Engine valve mechanism, four-stroke explo-sive, H. Pieper . . . . . . . . . . . . . . . . . . . . . .  906,819 Engines and threshing machine, means for coupling traction, F. W. Jolltz . . . . . . . . .  906,533 Engines, apparatus for supplying fuel to gas, S. R. Du Brie . . . . . . . . . . . . . . . . . . . .  906,783 Engines, carbureter for explosive, E. F. Ab� ernethy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,671 Engines with four cylinders, starting device for explOSion, H. Saurer . . . . . . . . . . . . . .  906,663 Envelop, S. J. Stephens . . . . . . . . . . . . . . . . . . 906,958 Envelop, safety, J. S. Horton . . . . . . . . . . . . .  906,630 Eraser cleaner, blackboard, T. Adams . . . . .  906,983 Ester, diaminobenzoic acid alkamin, A. Ein-horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,017 Evaporator, O. Faller . . . . . . . . . . . . . . . . . . . .  907, 109 Evaporator or heater", vacuum, J. E. & F. 

M. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,517 Exerciser, A. Limoges . . . . . . . . . . . . . . . . . . . .  906,538 ExerCiser, physical, J. P. C. Winship . . . . . .  906,763 ExPlOSive, safety, N. Celpek . . . . . . . . . . . . .  907.007 Eyeglass case covering machine, A. Axell . .  906,672 Eyeglass cases, machine for covering, F. A. Tibbals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,579 Fabrics, apparatus for stretching portions of, W. H. & C. H. Mitchell . . . . . . . . . . .  907.081 Fair lead , E. L. Horton . . . . . . . . . . . . . . . . . .  906,802 Fare and ticket receptacle, portable, E. J. Vargyas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��aucet, self cloSing, Stevens & Cordley . . .  . Feed bag, A. Gaul, Jr . . . . . . . . . . . . . . . . . . .  . .  Feed bag, A. H. Shoemaker . . . . . . . . . . . . .  . Fence building machine, wire, M. A. Moss . Fence compensator, wire, D. L. Mullinix . .  Fence post, H. F. Gehant . . . . . . . . . . . . . .  . .  Fence reel, Wire, S. Leigh . . . . . . . . . . . . . . .  . Fender. See Car fender. 

906,835 
906 . 665 
906,702 
906,831 
906,547 
906.814 
906;522 
906,725 

Filing device, vertical, E. K. Sumerwell . . . 906,750 Film handling device, T. S. Graves . . . . . . . .  907,037 Fire v��mJfoR��v��t.i�� . .  t.�� .l.i�:������ . ��' . .  �: 906,872 Fire extinguisher, chemical, H. A. Giseke . .  91)7,029 Firearm sight device, A. Swasey . . . . . . . . . .  906,751 Fish bait, J. B. Fischer . . . . . . . . . . . . . . . . . 906,519 Fish hook, M. Greer . . . . . . . . . . . . . . . . . . . . . .  906,792 Flag ring, H. F. Schwartz . . . . . . . . . . . . . . . . .  906,744 Floor dressing machine, Kraemer & Child . . 907,058 Flue cutter, J. W. Faessler . . . . . . . . . . . . . .  906.666 Fluid pressure engine, W. T. Lewis . . . . . . .  906,808 Fly catcher,. F. Korndoerfer . . . . . . . . . . . . . .  906,897 Fly paper holder, S. F. Monell . . . . . . . . . . .  906,646 Fly paper holder, J. O.  Forker . . . . . . . . . .  906,861 Fly trap, C. Roberts . . . . . . . . . . . . . . . . . . . . .  906,930 Folding machine, G. Kleim . . . . . . . . . . . . . . .  906,722 Friction coupling and brake, ·K. Maybach . 907,074 Fruit grader, H. A. Beekhuls . . . . . . . . . . . .  906,605 Fruit jar, G. H. RJcke . . . . . . . . . . . . . . . . . .  907,091 Furnace grate, J. D. Savery . . . . . . . . . . . . . .  906,823 Furnace regulator, J. Watson . . . . . . . . . . . . .  906,590 Furnaces, apparatus f(}r handling matte and slag of copper blast, G. K. Fischer . . . .  906,622 Furniture, knockdown article of, P. Morrison 906,OOU Furniture support, E. Hackh . . . . . . . . . . . . .  906,873 Garment, W. J. Newman . . . . . . . . . . . . . . . . .  906,551 Garment, F. G. Rich . . . . . . . . . . . . . . . . . . . .  906,658 Gas machine, Schmitt & Neumann . . . . . . . .  906,940 Gas producer, J. Maly . . . . . . . . . . . . . . . . . . .  906,812 Gas, prodUCing, C. J. Greenstreet . . . . . . . .  906,793 Gas producing apparatus, F. E. Fink . . . . . .  907,110 Gas regulator, O.  W. Lutz . . . . . . . . . . . . . . .  906,810 Gas retorts, centrifugal machine for feeding, 
C. Eitle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,785 Gases, apparatus for the analysis of, J. A. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gasket, J. C. White . . . . . . . . . . . . . . . . . . . . .  . Gasoline engine, C. S. Cole . . . . . . . . . . . . . .  . Gate, J. J. Carrigan . . . . . . . . . . . . . . . . . . . . .  . Gear, multiple friction transmission, W. O. 

906.687 
906,761 
906,773 
907,006 

& J. D. Worth . . . . . . . . . . . . . . . . . . .  < . . . 006,844 Gear, running, B. W. Berry . . . . . . . . . . . . .  � 906,996 Gear, speed change, G. O. Leopold . . . . . . . .. 906,902 Gearing, A. Liese . . . . . . . . . . . . . . . . . . . . . . . . ... 906,063 Glass, apparatus for and mf'-thod of manu� facturing wire, Speer & Tayl-or . . . . . . .  . Glove, C. Bernard . . . . . . . . . . . . . . . . . . . . . . . . Gocart, collapsiblp, Fay & Hopkins . . . . . . .  . Graining machine, A. H. Sherwood . . . . . .  . Grappling devic<'. H. L. Ingalsbe . . . . . . . . .  . Grate, F. Frechette . . . . . . . . . . . . . . . . . .  " . . . .  . Grate, E. L. Long . . . . . . . . . . . . . . . . . . . . . . .  . Grate bar and fu€'l saver, J. M. FI€'tping . .  . Guide, .J . R. Mitchell . . . . . . . . . . . . . . . . . . . . 
Gnn <'!1ntrol, electrically operated, J. B. 

906,952 
906,856 
1)06,621 
906,946 
907,056 
906,521 
906.641 
907,11 1 
906,543 

Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,939 
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6}uns, adjustable tripod stand or mounting for automatic, I)awson & Buckham . . . .  906,511 Guns, indicating and recording the aiming of, N. Pogolski . . • . . . . . . . . . . . . . . . . . . . .  906,924 Gymnasium apparatus, If. Medart . . . . . . . . .  9W,075 Gyrating machine, self-balancing, G. W. & 
If. D. Combs, reissne . . . . . . . . . . . . . . . • .  12,894 . Hair roll, M. B. Hammond . . . . . . . . . . . . • . .  906 ,795 

Hand motor, R. H. Bowman . . . . . . . . . . . . . .  906,685 
Harness, G. K. Wenig . . . . . . . . . . . . .  906,973, 906,974 
Harness attachment, E. W. Harglss . . . . . .  907,042 
Harness check, W. C. & H. A. Mitchell . .  906,907 
Harrow, disk, W. H. Cole . . . . . . . . . . . . . . . 906,692 
Harvester, corn, L. G'asser . . • • . • • • • . . • . . .  906,868 
Harvester, fruit, G. Hensley . . . . . . . . . . . . .  906, 62 6  
Hasp fastener, E .  F. Hulbert . . . . . . . . . . . .  906,528 
Hasp lock, A. L. Jervey . . . • . • • • • . • • • • . • •  906,803 
Hat hook, S. M. Lawson . • . . . • . • . . . . • . . • •  906,537 
Hay feeding apparatus, W. T. & J. O. Wise 906,670 
Hay rake, folding sulky, W. S. Clark . . . .  906,770 
Heat controlling device, W. M. Fulton . • . .  906.700 
Heat regulator, automatic, E. N. Farner. . 906,698 
Heating and ventilating system, D. D. Harr 907,044 
Hea ting system, E. H. Gold . . . . . .  ' . . . . . . .  907 ,033 

Scientific American. 
n�ing �athes Have You Seen The Perfection Wrench? are pr�CIIJe to 110 pomt of mce-

ty, and of the greatest senice in The newest and best wrench made. All steel. machine shop and tool-room :ne Great streulrth. Instantly adjusted. Easi ly a.nd the faultlp.ssly COMtructed quickly operated. Positive Jlrip. Immense t;ime, 

Star Automatic Lathes trouble '!.n!1 temBer .... ver. Indispensable to 
Cross-Feed to�t::,\,:?b���8'be ::�: � 'b���;r:��\:\r.er"

o
{r��'itl I!III��"�"'�"�"� "�"': "'� "'l! 'fJ� Ii I. n��h1n��;:�t;=�k�rew��t��� want one when you see it." For circul8l' MdreS8 

I� 
' ·atalogu. " B." THE PERFECTION WREN CH COMPA N Y  

�.�EW�!���� :'!,!SF���N.C�: Box 4�6 G, Port Chester, N. Y. 

E n g i n e  a n d  Foot Lathes 
MACH I N E  S H O P  OUTFITS, TOOLS A N D  
S U PPLI ES. BEST M A T E R I A LS. B E ST 
WOR K M A N SH I P. CATA LOG U E  FREE 

SEBASTIAN LATH.E CO . . 1 20 Culvert St., Cincinnati. O. 
Foot and Power and Turret 1,atbe8, PI"n

erB .. Sha'Per�, and Orill Presses. SH Ir.PARD LATHE CO" .33 W. 2d St. Cincinn"ti. O. 

Pipe Cutting and Threading Machine 
For Either Hand or Power 

This machine is the regular band machme suppUed 
with a power base, pinion, eonntershaft, etc., and 
csn be worked as an ordinary power 
machine 01' taken from its bue for 
t,se � a hand machine. Pipe " in. 
to 1 5  in. diameter handled easilv ill 
sm&ll room. Illustrated eawogue
price list free o� application. Hide tanning compound, G. W. Langley . •  907,060 

Hinge joint, R. D. JOnes, Jr . . . . . . . . . . • • . •  906,892 
Hoist. Sohn & Gonder . . . . . . . . . . . . . . . . . . . .  906.951 D O  USE GR INDSTONES II Hoisting device, A. H. Neller . .. . . . . . . . . . .  906.913 YOU • 

THE CURTIS & CURTIS CO.  
6 Garden St., BrIdgeport, Conn. Branch Office, 6 0  Centre St., N .  Y .  

Hoisting mechanism, E . S. Reid . . . . . • • • • . •  906,561 If so we c"n suppiy you. All 8ize' 
Hose nozzle. J.  Ford . . . . . . • . . . . . . . . . • • . . .  907.025 tD ounted and u nmounted, alway. 
Humidor, N. G. Stark . . . . . . . . .... . . . . . . . . . .  906.955 J :���i�t�tg;:el e���e::g��st�r�l�:�: Hydrant . F. S. Seagrave . . . . . . . . . . . . . . . . .  906.944 ci,,1 purposes. Send for catalo�'. " 1 "  POPUlAR ELECTRICm�!�: 
Hydrocarbon burner, E. P. Harms . . . . . . . . . .  907,043 "' .... 
Ice cream and other matter, apparatus for The CLEVELAND STONE CO. preserving, C. O. Trowbridge . . . . . . . . . .  9W.099 2d FI . WI I  h ' CI I d 0 Ice cream packer, E. C. A. Johnson . . . . . . .  906.889 _===:-=-::::::."..:-___ o.:.o.:.r.:."..�s:.::.:.l.:.re:.: • ..:..:.:e:.:v.:e:.:a::n= • ..::.� 
��a¥�:t�:' ��tti: iielr· . :':.i������ . :  : :  : : : :  �Uf� METAL POLISHES. -FORMULAS F JR 
Injector, S. I. Kneass . . . . . . . . . . . • . . . . . . . .  906,723 Pu�z Pomades, P"stes. Liqulds. Powders and 80aps for 
l I t i C G Ett 906 787 pollshin� metals, are contained in SCIENTIFIO AM..tlmT-nsn a or l' n, . . e . .  . . .  . .  . .  . . . .  . . . , CAN SUPPLEMENT Nos. 1 �S:,. 1 ".l�8 and P l�9. 
����:�� �oaa:�i"n� ' AV:'M� �;"IIW.· . .  ��t.t�� : : : : : : :  �g�:�g Price 10 cents ea.cb from tbis omee aud all newsdealers 
J.t photometer, L. E. Knott . . . . . . . . . . . . .  907,057 Jlh crane, counterweight, W. Van Wle . . . . .  906.587 
Knitting machine stop motion. J . B. Hipwell 906.880 Labeling machine, House & Dietz . . . . . . . . . .  906 ,631 Ladder, fire escape, H. C. Sponholz . . . . . . .  906,954 Lamp and lantern, C. Bergener. reissue . . .  1 2 . 893 Lamp, electrical Incandescent. W. Nernst . .  906.550 Lamp extinguisher, automatlc, C. Older et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,089 Lamp for inverted ,incandescent burners, gas, A. S, Francis . . . . . . . . . . . . . . . . . . . . .  906.623 Lamp, hydrocarbon, M. W. Pitner . . . . . . . .  906.922 Land rol ler, S. T. Ralston . . . . . . . . . . . . • . . .  906.930 
Lantern , O. E. Krehbs . . . . . . . . . . . . . . . . . . .  906.536 Lantern pinion. A. H. Neureuther . . • . . . . .  906.915 Lantern . signal . C. L. Betts . . . . . • • . • . . . . .  906.681 Last, G. G .  Schelter . . . . . . . . . . . . . . . . . . . . . .  906.565 Lathe center, C. H. Lucas . . . . . . . . . . . • . . . .  907.067 Lavatory. H. M. Weaver . . . . . . . . . . . . . . . . .  906,592 Lavatory plug or stopper, . It. M. Weaver . .  906,591 Lawn tennis nets. eombined case and post for, L. H. Atwell . . . . . . . . . . . . . . . . . . . . .  906,848 Lead traps by hydraulic pressure, apparatus for manufacturing, G, Mereta . . . . . . . . . 9W,W7 
Leather substitute, patent, S. Nathan . . . . .  907.087 
Lever. F. T. Gracey . . . . . . . . . . . . . . . . . . . . . .  907.036 
Lift safety appliance, W. Farnsworth . . . . . .  907,021 
Lifter, Soe . Pan lifter. Liquid carbonating apparatus, H. Peln . . . .  . Liquid heater, F. Novotny . . . . . . . . . . . . . . .  . Liquid vending device, H. Peln . . . . . . . . . .  . 

906.555 
906,653 
906,554 

Liquids. apnaratus for the sterilization of, H. J. Wessels . . . . . . . . . . . . . . . . . . . . . . . .  906,975 Liquors, electrolytic apparatus for use in the manufacture of bleaching, A. Vogelsang 906,669 Lifter carrier, F. G. Held . . . . . . . . . . . . . . . .  906,798 Lock, G. W. Greene . . . . . . . . . . . . . . . . . . . . . .  907, 038 
Lock and hlock signal system, R. J. Hewett, 

906,799, 906,800 Locomotive boiler wash in" and fillln" sys-tem. W. White, reissue . . . . . . . . . . . . . .  12,898 Loom filling detecting mechanism, Bounds & Burton . . . . . . . . . . . . . . . . . . . . .  ' "  . . . .  , . .  906,683 
Loom shuttle and filling carrier tberefor, W. P. Straw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,748 Lubricant and manufacturing of same, R. H. Hutchinson . . . . . . . . . . . . . . . . . . . . . . . .  907,055 Lubricator, G. R. Kennedy . . . . . • . . . • . . • . .  906,720 Magnet shield, C. E. F. Ahlm . . . . . . • . . . . .  906,599 Mail hag catcher and deliverer. J. B. Mc-MUlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906. 815 Mail bag catching crane, H. Moshier . . . . . . .  906,546 Mail dellvery, C. E. Young . . . . . . . . . . . . . . .  906.598 Mailing and advertiSing card, W. E. Colwell 906,774 Manicuring Implement, A. S. Nichols . . . . . .  906,651 Massaging Implement, G. H. Coates . . . . . . .  906,772 Measurements, apparatus for taking tailors', 

If. Goerlgk . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.524 Mechanical movement, C. S. Shugart . . . . . .  906.947 Mechanical . operator, selective, E. R. Gill . . 906.523 Medicament, manu�acturing a, H .. W. DaviS 906,694 Metal bordered panel for desk furniture, 'R. 
F. Crooke . . . . . . . . . . . . . . . . . . . . . . . . . . " 906,777 

Metal surtaces, japanning, P. Oramas . . . . •  906,916 Metals, uniting, Holley & Root . . . . . . . . . . .  906.627 Metall ic culvert, J. E. Sperry . . . . . . . . . . . .  906,953 Metallic oxides, reducing, F. M. Becket . . . .  906,854 Metallic tie and rail fastener, W. O. Kyle . 906,900 Milk, cream, and other liquids, purifying, W. F. J'ensen . . . . . . . . . . . . . . . . . . . . . . . .  906, 532 Mining, W. G. Anderson . . . . . . . . . . . . . . . . . .  906.765 Mixer, A. M. Monday . . . . . . . . . . . . . . . . . . . .  906.908 Mold. L . . Townsend . . . . . . . . . . . . . . . . . . . . . . .  906.966 Money case, tourist's, J, A. WlIson . . . . . . .  906.596 Motor Signal, three-pOSition. C. W. Coleman 9W,106 Musical Instrument, stringed, P. L. Cayton 906,612 Musical instruments, device for use in tun-ing. N. Bryant . . . . . . . . . . . . . . . . . . . . . . .  906,608 Musical instruments, tempo regulating de-vice for mechanical, J. Sampere . . . . . . .  906.743 Necktie, R. C. Tompkins . . . . . . . . . . . . .. . . .  906,753 Necktie holder. S. K. Walker . . . . . . . . . . . .  906 ,837 Net-tying 'machlne, C. Lie . . . . . . • . . . . . • . . .  906.728 Nut lock, Martlen & SmaiL . . . . . . . . . . . . . . .  9W,071 Objects, meaDS for moving heavy, F. T. Gracey . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 907,034 011 burner, W. M. Milburn . . • . . . . . . . . . . . .  906,541 011 heater, H. Dodel . . . . . . . . . . . . . . . . . . . . .  906.781 Oil supply apparatus, F. E. Nelson . . . . . . . . .  906,735 Operating' table, veterinary, K. F. Nodacker 906,817 Ore separator, J. G. Kirksey . . . . . . . . . . . . . .  936,535 Ores. desulphuring. R. Hubner . . . . . . . . . . . .  906,883 Oscillation detector, C. D. Babcock . . . . . . . .  906,991 Oven, V. V. Bolls . . . . . . . . . . . . . . . . . . . . . . . .  907, 1 02 Oven. fruit drying, G. E. Link . . . . . . . . . . .  906,639 Overalls or other like garments, antisUpplng protector for, B. Hestness . . . . . . . . . . . .  9W,050 Padlock, S. R. Fralm . . . . . . . . . . . . . . . . . . . . .  907,026 

�:�n\:�3Ie�a���Sah�h:��,fo�Llnfilcttey �l��:� : : �:� Pan lifter, C. Anderson . . . . . . . . . . . . . . . . . •  906,986 Paper blnelng strips, holder for roll, E. C. Elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,518 ·Paper box blank-making machine, F. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,011 Paper-making machine wire guide, H. S. Harcourt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Paper pall, J. N. Davis . . . . . . • . . . . . . . . . . .  Paper vessel, J. N. Davis . . . . . .  ; . . . . . . . .  . Partition construction, fireproof, E. Flagg . .  Peanut hul1ing apparatus, seed, W. T. 

906,877 
906,779 
906,780 
907,024 

Glover . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . .  9W.031 Pencil, F. Thompson . . . . . . . . . . . . . . . . : . , . .  906,962 Penholder, F. P. PfannenstieL . . . . . . . . . . . .  906,558 Perch for chicken roosts, S. S. Thorn . . . . .  906,578 Percolator. J. R. Holley . . . . . . . . • . . . . . . . . .  906,629 PhotographiC shutter, H. A. Byers . . . . . . • . .  906,862 Photographs, etc. , non-curling adhesive for mounting, N. B. Aukerman . . . . . . . . . . .  906,499 Photographs, temporary carrier and gravital feed for, P. V. W. Welsh . . . . . . . . . . . . .  906,758 Piano mandolin attachment, P. von Rohl . . .  906,662 Picture- coloring device, motion, C. N. Mar-ceau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906, 813 Pin, J. Cheln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,863 Pipe bender, J. M. Levier . . . . . . . . . . . . . . . .  906,727 Pipe core and making same, C. W. McWane 906.912 Pipe coupling, train, Halbrook & Willms . . .  906,527 Pipe hanger, Kortick & Eberhard . . . • . . • • •  906,806 Pipe .10Int, N. Baashuus . . . . . . . . . . . • • • . . . .  906,849 Pipe line cleaner, E. R. Reeser . . . . . . . • . . •  906,560 Pipe lines, cleaning, G. If. Whitney . . . . . . .  906,595 Planing machine attachment, stone, J. R. Donaldson . . . . . . . . . . . . . . . . , . . . . . . . . .  " 906,782 Plaster beard . maklng machine, C. Drlll . . .  906,619 Plate and pan lifter, M. G. Beasley . . . • • • •  906,677 

WOR.K SHOPS 
of Wood and Metal Workers. with
out steBID power, equipped with 
BA R N ES' FOOT POW E R  
M A C H I N  E R Y  ___ __ 
allow lower bids on johs, Bnd give greater profit on the work. MachInes seut ou trial If desired. Oatalog Free. 

W. F . .. J O H N  BA R N ES CO. 
Ealabllahed IS'!/. 

1 999 RUBY ST. ROCKFORD ILL. 

A monthly magazine for everybody; non-technical, profull81y 
filustrated, inteneely interesting and instructh-:e. Posts you on 

�=�;:lc
i
�;�l�E

a
fi��e::�8·i1l!:�t'��:Y::�i�:c;��i��:: 

long time on one wet or dry batiery-I,OOO revolutions per 
minute. A marvel ot skilled workmanship. (Cut J.6: size.) 

Send for Eledrical Premium Lin. 
POPUf,!a ELECTRICITY PUBLlSHIIIIl CO. 1_ JI ......... I< BI .. I< CHICAIlO, ILL. 

The Automobile Number of 
the S cientific American 

Will issue on January 16, 1909 

THIS YEAR. WE HAVE DONE SOMETHING ENTIR.ELY NEW 

I. w.. r called on ' 200 m

.

anufac

. 

turers of 

. 

au

. 

tomobiles and acces
sories for suggestions. The result was eye-opening. For 

= days and days suggestions came in, most of them illumi
nating, helpful, and instructive. We read over every 
one of those letters and made up our minds to use each 

in some way. We classified them carefully and turned them over 
to a corps of expert writers on automobiles, with instructions to 
EMBODY THESE IDEAS IN THE BEST SERIES OF PRACTICAl. 
ARTICLES AND SHORT MEATY NOTES that ever appeared in any 
one issue of a magazine. 

Amo':lg the articles will be one on' the commercial truck and delivery wagon. 
It tells Just what the commercial self-propelled vehicle is capable of doing, 
compared with the horse-drawn vehicle of the same type. 

The average automobilist is not an engineer. When his machine stops, he 
is all but helpless. Many of the 1 200 thought it would be an act of mercy to 
help him out. Mr. Roger Whitman, technical director of the New York School 
of Automobile Engineers, has prepared a "  TROUBLE CHART, " which a mim can 
carry in his hat, if need be, and consult if he finds himself in mechanical straits. 
A glance at that chart will tell any intelligent man, woman, or child how to 
locate a defect and what to do if a car refuses to run. . 

Magneto Ignition, because it is comparatively new, is a subject on which 
the automobile user needs enlightenment. Just what magneto ignition is, how 
it �ompares with coil ignition, and the comparative advantages of high and low 
tension, are ably explained in a lucid article. 

The Two";cycle Engine is another innovation which ought to be dealt with 
in the opinion of the trade. Mr. E. W. Roberts, a well-known authority on the 
subject, has prepared an article which sets forth simply and accurately what the 
two-cycle engine is, and what it will do to simplify and improve the automobile. 

Tires are found to .demand more in the way of repair and renewals than 
any other part of the car. A tire expert has prepared an article, which the tire 
manufacturer ought to welcome, simply because it informs the chauffeur what 
he ought to do and what he ought not to do, and places the blame for much tire 
trouble where it properly belongs-on the man who drives the car. We think 
we have succeeded in explaining some of the mysteries of tire construction, and 
that we have laid a heavy finger on the cause of the trouble. 

. .  Lubricants and Lubrication " is made the subject of some straight talk 
by Mr. Hanauer, whose chief business in life at present is to lecture ou oil and 
oil devices at the New York School of Automobile Engineers. The driver of a 
car is set right on the subject of lubricants, and informed what lubricant to use 
for the various parts of hIS car. Mr. Hanauer explains all this clearly. What 
is more, he gives a few simple tests which will indicate whether the oils are 
what they purport to be. 

. 

R.epairs are charged for at piratical prices. Automobile manufacturers 
rail at the garage keeper, because he is not fair to their cars. He puts them in 
a bad light. No manufacturer cares to leam how many dollars his car cost in 
repairs, particularly if most of the repairs are easily made. So we intend to 
publish an .article " Making Your Own R.epalrs," which will pluck out a rain
ful t�orn and make the owner of a car at least partly independent 0 the 
exorbItant garage man. 

There will be a page full of novelties-short, illustrated articles about 
clever automobile inventions that save time and labor. Many of them will give 
the reader a little thrill of mechanical pleasure to learn that such simple-we 
might almost say obvious-devices are conceived and manufactured. Every one 
of them is a mechanical short cut. 

The number will contain about 40 pages and will have a 5tr1klng 
colored cover. The price will remain the same-I O  cents. 

MUNN & COMPANY 36 1 Broadway, New York 
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Plow coiter attachment, A. L. Deane . • • . . . •  907,013 Plow moldboard, A. A. Elder . . . . . . . . . . . . .  906,786 Plow, mole, D. W. Evans - . . • . • . . . • . . . . • • • .  906,788 Plow wheel adjusting clamp, F. M. Cook • . •  906.693 Pneumatic drill, portable, A. P. Strom . . . .  907,096 Pole, folding, iI. T. Ratzlaff . . . . . . . . . . . . . .  906,821 Popper or roaster, H. W. Rightmyer . . . . . .  906,934 Post, See �'ence post. Potato digger, E. G.  Schreiber . . . . . . . . . . . . .  906,567 Potato digger, M. D. Main . . . . . . . . . . . . . . .  906,811 Preheating device, L. Heyllemann . . . . . . • . . 906,879 Press for sweetmeats, tablets, etc. , F. Bauerle . .  . .  . . .  . . . . . .  . . .  . . . . . . . . . . . . . .  906,676 Printing machine, H. A. W. Wood, reissue . 12,899 Printing machine Inking apparatus, M. H. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907 ,070 Printing press driving mechanism, multi-color, E. E. Babcock . . . . . . . . . . .  906,673, 906,674 Printing surfaces, bending, B. F. Upham . .  906,586 Projectile, �'. E. Clot.. . . . . . . . . .  '. . . . . .  . . . . .  906,771 Pruner, T. J. Lltzelman . . . . . • • . . . . . . . . . . .  907,065 Pruner, hand, T. J. Lltzelmau . . . . . . . . . . . . 907,064 Pulley, J. T. Morrison . . . . . . . . . . . . . . . . . . . . 907.082 Pulley block, J. W. Carlson . . . .  : . . .  , . . . . .  9W,004 Pump and compressor system, combination, W. J. Richards . . . . . . . . . . . . . . . . . . . . . .  906,659 Pump, multple Impeller, A. E. Guy . . . . . . . .  907,040 Pump, rotary force, C. E. Finkle . . . . . . . . . . .  9W,922 Pump, rotary force, R. B. Teachout . . . . . . .  907,097 Push hutton switch, G. B. Thomas . . . . . . • .  907,098 Radio-active mass, Loewenthal & Luer . . . .  907,066 Rail bend, E. H. McHenry . . . . . . . . . . . . . . .  9W,083 Rail fastening, M. F. Bonzano . . . . .  906,859, 906,860 Rail joint, J. W. Hawk . . . . . . . . . . . . . . . . . .  906,796 Rail jOint, T. Heiney . . . . . . . . . . . . . . . . . . . . 907,048 Railway cross-tie, J. O. Hickman . . . • . . . .  906,710 Railway electrical block Signaling system, G. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  906,861 Railway frog, B. J. Morgan . . . . . . . . . . . . . .  906,544 Railway safety system, J. Kovacevic . . . . . .  906, 636 Railway tie, E. H. Buterbaugh . . . . . . . . . . .  906,610 Ratchet mechanism, I .  M. Hackney . . . . . . . 906, 624 Razor, safety, F. J. Halbekann . . . . . . . . . . . .  906,706 Razor stropping machine, C. E. Dunn . . . . .  907,014 Recorder, passenger, A. G. Grommet . . . . . . .  906,704 Refrigerating apparatus, J. D. Mayhew . . .  906,906 Revolver, C. H. Mann . . . . . . . . . . . . . . . . . . .  907,069 Ribbon bows . or neckties, fastening device for, G. E. Tarnow . . . . . . . . . . . . . . . . . . . .  906,575 Rifle foresight, E'. C. Scott . . . . . . . . • . . . . . •  906,943 Rivet, E. B. Stimpson . . . . . . . . . . . . . . . . . . . .  906,747 Rock drill, motive fiuld operated, C. M. Hampson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,041 Rotary . engine, Bower & Bower . . . . . . . . . . .  906,684 Rotary engine, W. W . . Wheeler . • . . . . . . . . .  906,759 Rotary engine, J. H. Fitch . . . . . . . . . . . . . .  9W,023 Roundabout, Hamilton & Swallender . . . . . . •  906,625 Rubber heel, A. M. Leighton • . . . . . . . . . . . . •  906,807 Salts, making neutral oxychinolin, L. Oster-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,918 Sand mold and fiask therefor, W. D. Berry 906,501 Satchels, etc., means tor attaching handles ti>, J. H. Hart . . . . . . . . . . . . . . . . . . . . . . . .  907.046 Scale, automatic. J. H. Swihart . . . . . . . . . .  906.960 ScIssors, O. Jensen . . . . . . . . . . . . . . . . . . . . . . . 906.602 Scissors, pocket, W. S. Smith . . . . . . . . . . . . 906,950 Scouring apparatus for scouring ceraml� wares, Bailey & Walnford . . . . . . . . . . . . .  906,651 Screen cleaner, automatic, E. S. Bennett . . .  906,995 Screw driver, folding, F. G. Benson . . . . . . .  906,855 Screw fastener, A. C. Chenoweth . . . . . . . .  906,691 Screw, foundry molder's draw, E. Grant . . .  906,526 Semaphore, W. P. Hall . . . . . . . . . . . . • . . . . . .  906,7W Service bex, " extension. F. M. Jacob . . . . . . . . . 906,886 Sewing machine, J. Frencll . . . . . . .. . . . . . . .  9W,027 Sewing machine embroidering attachment, G. F. Lick . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,903 Sewing machine, lock stltcb, F. W. Merrick 906,730 Sewing machine needle threader, A. Ander- . 

son . . . . . • • . . .  • • • . . . . . . . . . • .  . . . . . . . . . . •  900,985 Shade roll bracket, window, A. S. Wetmore 906,840 Shade rol er, G. E. Millard . . . . . . • . . . . . . . .  906,542 Sheet metal joint, J. R. Miller . . . . . . . . . . . .  906,731 Sheet metal, machine for applying solder to, S. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . 906, 603 Sheet metal, shears for cutting, H. M. Smith . .  . . . . . . . . . . . . . .  . • . . . . . . . . . . . . . .  906,572 Sheet metal wainscoting, A. W. Edeborg . . .  906,784 Shipping and dispensing cabinet, Bayer & Rieck . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  906,500 Shipping crate or coop, W. H. Johnston . . . 906,891 Shoe, J. T. Tebbutt . . . . . . . . . . . . . . . . . . . . . .  906,830 Shoe-blacking kit, H. P. Roberts . . . . . . . . . .  906,742 Shoe tree or former, W. H. Farnham . . . . . .  907 ,020 Shutter lock, window, J. Tischler . . . . . .. . . . .  906,752 Shuttle replenishing mechanIsm, E. A. An-gus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,987 Skate, Quln & M.."sey . . . . . . . . . . . . . . . . . . . .  906,929 Skate roller, L. Zambenl . . . . . • •  , . . • • • . . . . .  9W,100 Smoke consumer, C. H. Triggs . • • • . • • • • . . .  906,967 Snap switch, J. G. Peterson . . . . . . • . . . . . . .  906,738 Sound signal, apparatus for producing a, T. L. Willson . .  . . . . • . . . . . . . . .  . . . . . .  . . . . .  906,979 Spark plug, H. L. Brownback . . . . . . . . . . . . .  9()7,002 Spec11!c gravity determining apparatus, F. 
A. Courtois . . . . . . . . . . . . . . . . . . . . . . . . . . .  9W ,107 Spindle upsetting device, S. L. Blake . • . •  ;· . 906,997 Spring clevis. E. G. Hines . . . . . . . . . . . . . . . .  906,712 Sprinkler head, C. Brent . . . . . . . . . . . . . . . . . .  907,000 Steel, mannfacturlng, W. R. Walker . . . . . . 906,757 Stitch separating or Indenting tool, J. B. Hadaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,705 Stove fender, E. C. Davidson . . . . . . . . . . . .  907,01 0 Stove, gas, T. Bollin . . . . . . . . . . . . . . . . . . . . . .  906,998 Stove lid plate, auxlllary, G. H. Jones . . . .  905,534 Stove, toy, P. Bear . . . . . . . . . . . . . . . . . . . . . .  906,766 Stovepipe, C. B. AYCOCk . . . . . . . . . . . . . . . . . .  906,989 Stovepipe support, H. D. Grabel . . . . . . . . . . •  906,870 Stretching device, portable, E. T. Stephens 906,828 Stump sawing machine, E, B. Webster . . . •  906,839 Sulpbur hurner, G. A. Stebbins . . . . . . . . . . . .  906,574 Supporting device, adjustable, L. H. Ken-nedy . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  '. 906,893 Surfacing machine, pneumatic, G. L. Badger 906,850 Surveying instrument base, C. L. BerBer . . . . 906,680 Swing, exerCising, F. Medart . . .  ; . . . . . . . . . .  9W,076 Switcb. See Electric switCh. Switch alarm, automatic, H. Davis . . . . . . . .  906,778 Syringe, Hm & Farrington . . . . . . . . . . . . . . . .  906, 711 Tab, Index, O. J. Deckelmann . . . . . . . . . . . . .  906,864 Table, J. Rattay . . . . . . . . . . . . . . . . . . . . . . . . .  906,931 Tag, marking, I. Kaufman . . . . . . . . . . . . . . .  906,718 

Telegraphic transmitting tapes, perforator for .preparlng, P. B. Delany . . . . . . . . . . .  906,618 Telephone drop, T. Lldberg . . . . . . . . . . . . . . . 906,062 TeMphone holder, L. S. Hallowell . • . . . . . . . .  906,874 Telephone system, W. W. Dean . . . . . . . . . .  906,513 Telephone system, private' branch exchange, F. Arens . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 906,602 Thermal protectors, repairing and testing means for contactless, If. B. Cook . . . . . 906.615 
Thl11 coupl1ng, T. W. Dlx . . . . . . . . . . . . . . . . 906,516 Threshers, grain pitching attachment. for, N. Glick . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  , 9W,030 Threshing machine concaves, movable sup� . 

port for, O. Olson . . . . . . . . . . . . . . . . . . . .  906,553 Tile protector, C. S. & A. C. ' S. Rue. . . . . . .  906.562 Tiling, Imitation, A. F. Papin . . . . . . . . . . . . .  906,654 Tilting chair, C. J. Travers, reissue . � . . . . .  12,900 Tin scrap, apparatus for detlnnlng, M. Leitch . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  906,726 Tin scrap, detinnlng, M. Leitch . . . . . . . . • .  , 907,061 
Tire, F. A. S,elherl1ng . . . . . . . . . . . . . . . . . . . .  906,569 Tire manufacturing machine, pneumatic, A. 

E. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 906,588 Tire protector, W. H. Rice . . . . . . . . . . . . • . .  906,933 Tire protector, pneumatic, F . . L. & C. C. Smitb ' " . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  9W ,093 Tire puncture closer, pneumatic, D. ApstE'in 906,601 Tires, etc . ,  filling for rubber, H. J. John . . .  906, 633 Tobacco lath holder, L. Anderson . . . . . . . . .  906,847 Tobacco receptacle, J. J. Meade . . . . . . . . . .  906,644 ' Tons!1otome, R. H. Rice . . . . . . . . . . . . . . . . . .  9W ,090 Tool arbe", shell, E. C. Peck . . . . . . . . . . . . . . 906,656 Tool, portable grooving, slotting, and cut- . tlng, H. Koester . . . . . . . . . , . . .  " . . . . . .  906,724 Tooth crown or plate and swaging device therefor. P. B. McCnl1ough . . . . . . . . . . . .  906.911 
Toy, A. Schoenhut . . . . . . . . . . . . . . . . .. . . . . .  9W,092 Toy, mechanical, F. Hoffmann . . . . . . . . . . . . 906,881 Track and hanger, J. Smith . . . . . . . . . . . . . .  906,948 Train stopper. automatic. C. D. Tisdale . • . •  906,582 Transportation system, W. C. Carr . . . . . . . . .  906,689 Tray and bag. combined extension, Schweit-zer & Labadie . . . . . . . . . . . . . . . . . . . . . . . .  906,568 Trench excavator, - G. W. Parsons • . • • . . . . • •  906,655 Trolley, C. OIberg . . . . . . . . . . . . . . . . . . . . . .  ; . 906.552 

Playing baH, J. W. Smith . .  ' . .. . . . . . . . . . . . .  906,664 Plow, K. Stauffer . . . . . . . . . . . . . . . . . . . . . . . .  906,957 Plow brace, T. R. Wallis . . . . . . • . . . • • • • . •  906,838 

Trolley" Bauer & Bauer . . . . . . . . • . . . . . . • . . .  906,994 
Trolley pole retrieving mechanism, M. L. 

I!:=======================================�' I Addington . . . . . . . . .  ' "  . . . . . . . . . . . . . . "
.
' 906,984 

Truck, F. T. Gr"ce), . . . . . . . . . . . . . . . . . . . . . 907.� 
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Class ified Advenisements 
Advertlslnll in this colnmn Is 76 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven word. to the line. All orders must be accom· 
panied by a remlttanc". Further luformation sent on 
request. -

READ THIS COLUMN CAREFl:LLY.-You will find 
inquiries for certain classes of articles numbered in 
consecutIve order. If you manuf�cture these goods 
write us a.t once and we will send you the name and 
address of the party desiring the information. There 
's no charge for this service. In every case it is 
necessary to give the numher ot" the lnqniry. 
Where manufacturers do not respond promptly the 
Inquiry may be repeated. MUNN & CO. 

B U S I N ESS O P P O RTU N IT I ES. 

TO THE MAN WITH A STEADY JOB.-I can add'to 
r����I'W,ft:; �� ���J;5y�

ac
l'n."'M���I::'

i
�=lr?��o"J: 

839, 151 Wabash Ave., ChIClljto. 
Inqni"I'Y No, 8687.-Wanted to buy motor plows. 
ANNOUNCEMENT.-Mr. Louis M. Fisber, ·with A. G. 

:lde & Sons. tbe celei'rated .• Hydllllrrade " concern, of 
ter:'��

d
::�ie�r:;r! ������ :l:;:��INl� a�.l'�irr�.!�: 

�\��:I:a..?���h"e :�f:�
y 
�o."��v�

h
l':V:.�g�

e
;�J 

;I�t�l�
b
JIL�I!'�:�e
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PAT E N TS FOR SALE. 

NECK YOKE CENTER.-Patent No. !KM,934. An Im
provement maklIIB them absolutely safe, frictionless 
and practtcaily nOIseless and no larller than at present. 
Inexpensive to manufacture. Will seli outrillht or part 
cash and royalty. Howard Bromley Milford; Del. 

Inquiry No. 8731i.-For parties maklUl! a stlll for 
tbe purpose of extractlDg alcohol from saw·dnst. 

FOR SALE. .. Patent No. !KM,742. November 24, lllOl, to 
hold a lady's skirt while dancing or in sloppy weatber. 
l���:SSo;'�� lt�·��11�"'����e

a
l�:.?�'rt�:tt:Ol!: 

Inqniry N o. 8179 .:-F'or parties manufactnrlnll 
I� �����r' ':�'i:F.'s��

n
::p�Ye,�

o
:;�� �ll'��:r�� 

power transmission machinery and steam fitters' tools. 
( HAVE THE ONLY ADJUSTABLE WEDGE for 

axes and hammers that wUl not slip out of the handle. 
!'e,t,e

n
l"���s�: "1: �H.it:'''8.s:i'i&,e; c..\Wo:::t'.!.ta
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Inqniry No. SS47.-Wanted laundry tubs. 

b!U�q::� f�:'cu�it:!',;;Eg:;ir'::':,�r;���
s 
.::fd 

S
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corn crisp used in cleanlnll and polishing sapphlr .... 
Inquiry No. S900.-For the address of 1l.'lectric 

Service Supplies Co. 
Inqniry No. S901 .-For the address of the Elec

trose Manufacturing Co. 
Inquiry No. 890�.-�'or the manufacturers of an 

axle grease known 8S .. Ironside:" 

cJ:��:� I:!ta��?Jat;;: For firms dealing in motor 

tJ:d
q
�:lhj�:;y ��:-��kf�

n
t
e
�o� �;�e��'ri,�i::

c
�:S 

rat trap sPriUIIs and wire parts, single machine or fUll 
outllt. 

G!.::,,��r.t�e ���ffCFor the address where Benz 

c�lfWi�1.�'b'0�907.-For address of New England 

f.!.n���rJ�i��!S.-For a de
:
aler In tapes and cords 

Inqniry No. 8909.-For a machine to paint shade 
or blind rollers. . 

Iuqniry No. 8910.-WanteG to buy Is device for 
mending tln·ware Without sol<1erlng. 

Inquiry No. S911 .- ·Wanted to buy steamfitter's 
tools and screw·cutting lathes. 

inqniry No. S91�.-Wanted to bny an apparatus for cuunting currency of dilferent denominations. 
Inqniry No. S913.-Wanted to buy machinery for 

sh�lling castor bean •. 

oJtnaq:�t�ta��lta;Jiea':,�dt�� b8a !n�
e�l:"p�

tJ'� 
the side to nold tbe lid. The kettle to be about � I Inches high and 1 inches In diameter. • 

inquiry No. 891!).-For parties who sell plans and 
specilicatlons for building Ice bo!'t8. 

Inqniry No. 8916.-Wanted to buy a .hoe-sbiner 
that can be attached to a wall with JI last to fit any 
man's shoe 

Truck bolster side bearing, M. Carr . . . . . . .  . 
Truck, saw, H. G. Hoovestol . . . . . . . . . . • . .  
Trunk rope, G. H. Barnum . . . . . . . . . . . . . .  . 
Tube and rod clamp, A. Burkholder . . . . . . .  . 
Tube cleaner, boiler, A. F. Krause . . . . . . .  . 
Tube expander and cutter, combined, F. M. 

907,005- ' 
906,714 
906,853 
906,505 
906,898 

Hawkms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,797 
Tube heading machine, H. C. Hunter . . . . . .  906,885 
Tubular articles, machine for drawing, J. H. 

Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tunneling machine, J. RetaUack . . . . . . . . .  . 
Tnrblne, elastic fiuid, B. Ljungstrom . . . . .  . 
TypeVlCriter, N. L. Anderson . . . . . . . . . . . . . .  . 
Typewriter carrriage return device, H. G. 

906,878 
906,741 
906 ,640 
906,600 

,FOREIGN PATENTS for meritorious and valuable MJlls . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  907,079 
Inventions negotiated upon a contingent basis. Ab· Typewriting machine, H. L. Wagner . . . . . .  906,589 
solutely. no fees accepted. References given and re- Typewriting machine, W. C. farnum . . . . . .  906,699 1 
qnlred. L. Henry, U1 Broadway, New Yor;';. Typewriting machine, C. E. Smith . . . . . . . . .  906,746 

OU'rRIGHT OR ROYALTY. No. 892.'/94.-Guard at. UmbreUa handle, E. Herold . . . . . . . . . . . . . .  907
,049 

tachment for sewing macbines. Only lIuard which en- Updraft furnace, O. D. Orvis . . . . . . . . . . . . . .  906,737 

tlrely shields fabric from driving mecbanlsm of ma- l Valve, H. H. !Jramer . . . . . . . . . . . . . . . . . . . .  907,009 

chine. Address Miss E. Bailey, Fordoche, LOUIsiana, I Valve, automatIC alarm, J. G. Beattie . . . . . 906,678 . Valve, automatic expansion, G. P. Carroll . 906,508 
Inqniry No. SSIi2.-:Wanted to have made a con-� Valve, automatic safety gas, G. W. Bowman 907. 103 

cave brass or copper reflector with focus of four or flve Valve, elastic water, G. P. Carroll . . . . . . . .  906,509 
feet. Valve, gas, a. F. Barnard . . . . . . . . . . . . . . . . .  906,852 

H ELP WANTED. 
LOCAL REPRESfilNTATIVE WANTED.-Splendid 

Income assured riIIht man to act as .our representative 
after learning onr business thoronl<hly by mall. Former 
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Estate Company, Dept. 878. Washington, U. C. 

Valve lever mechanism, throttle, J. F. Mur· 
phy . . . .  . . .  . . . .  . .  . . . .  . .  . . . .  . . .  . .  . . . . . .  906,647 

Valves of an aif=brake system from the en· 
gine, means for operating the retaining, 
H. P. Zackey . . . . . . . . . . . . . . . . . . .  ; . . . .  906,764 

Vegetable ,eeling and washing machine, S. 
D. Hyde . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  906,529 

Vehicle gearing, motor, R. A. Rose . . . . . . .  906,936 
Vehicle, motor, B. Brower . . . . . . . . . . . . . . . . . .  907,104 
Vehicle speed governing device, motor, R. 

HulI . . . . . .  . .  . . . .  . .  . . . .  . . .  . .  . . .  . . .  . . . .  906,884 
Vehicle steering device, motor, J. S. Clarke 907,105 
Vehicle tongue lock, W. N. Goodwin . . . . . . .  906,525 

Inqniry No. S8!)9.-W.anted to buy steel 
paint sUItable for gasoline engines. gray I ;:����g 
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WANTED: A PARTNER with caIEltal to help develop 
= :,�m�J:;\,B!%"i.fll '1:�"il�:' boats 

Vessel propelling means, W. T. Naselius . .  907,086 
Vessels, means for raiSing sunken, N. Jelpo 906,716 
Vise head, W. E. Canedy . . . . . . . . . . . . . . . . .  906,507 
Voting machine, C. E. Spalding . . . . . . . . . . . . 906.826 

l:A\�!ry No. 8860.-Wanted to buy machinery for Vulcanizer, F. C. Perkins . . . .  , . . . . . . . . . . . .  906,556 

Irri , washqand drying lIum chicIe. Wagon brake lever adjustment, J. H. Huddle 907.053 
WashbaSin, folding, J. G. Bailey . . . . . . . . . .  906,992 

MOT I O N  P I CT U R ES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy : yearly sU'*'riptlon, � The only paper de
voted to the moviUl! picture, illustrated SOUl! and lan
tern leoture field. MoviUII Picture World, Box 450, N. Y. 

Washing machine, W. S. Nicolson . . . . . . . . .  906,816 
Watch bow, C. W. W. von Tiedemann . . . . 906,965 
Watches and clocks, electrical apparatus 

for timing, W. E. Porter . . . . . . . . . . • • .  906,927 
Water alarm, shoal, P. McCarthy . . . . . . . . . .  906.649 
Water closet seat, D. W. McNell . . . . . . . . . .  906,734 
Water cooler, D. Howarth . . . . . . . . . . . . . . .  907,052 

Inquiry No. 8863.--Wanted to bny machine to Water gage. W. Nelson . . . . . . . . . . . . . . . . . .  906,736 

separate pecan nuts Into sizes and dust the dirt 011'. Water wheel, A. Tschlrgi . . . . . . . . . . . . . . . . 906,754 

L I STS O F  M A N U FACTU R E RS. 

COMPLETE LISTS of manufacturers in all lines sup ,  
piled at short notice at moderate rates. Small and special .lIsts complied to order at various prices. Estimates should be obtained In advance. Address 
Munn & Co., List Department, Box T73, New York. 

inqairy No. 886S.-Wanted to bny nlckelold for buttons. 
A LIST OF 1.500 mining and cODBultiUII engineers on card.. A very valuable lI.t for circularizing, etc. Price 115.00. Address Muun & Co., List Department. Box 773. New York. 
Inqniry No. 8S69.-Wanted to bny straw maklnll machinery. . 

M ISC E LLA N EO U S. 

Weather strip. F. R. Vordermark . . . . . . . . . .  906,756 
Weighing machine, coin controlled, F. Ver· 

plast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 906,755 
Weighing machine or weigh bridge, auto-

matic indicator, H. Pooley . . . . . . • . . . . .  906,657 
Well blower, J. H. McEvoy . . . . . . . . . . . . . . . • 906,733 
Wheel. See Ditching wheel. 
Wheel elastic tire, Umlauf & Bohm . . . . . . .  906,834 
Wheel tire, elastic, C. King . . . . . . . . . . . . . . .  906,805 
Whip socket, B. O. Nelson . . . . . . . . . . . . . . . .  906.549 
Whistle, White . & Hof . . . . . . . . . . . . . . . . . . . . 906,594-
Window operating apparatus, W. B. Strong 906,749 
Window platform, S. Pongo . . . . . . . . . . . . . .  906,925 
Window dcreen, J. M. Nelson . .  ; . . . . . . . . . .  906 .91 4 
Wire basket, A. Kaspar. . . . . . . . . . . . . . . . . .  906,634 
Wire furniture, W. H. Thomson . . . . . . . . . .  906,577 
Wire lever stopper, W. Ortmann . . .  _ . . . . . .  906.917 
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Wire stretcher. C. G. Schwarz . . . . . . . . . . .  906.942 
Wrench, H. Christopherson . . . . . . . . . . . . . . .  906. 614 
Wrench, Davis & Burrows . . . . . . . . . . . . . . . .  906.695 
Wrench, P. Woodhead . . . . . . . . . . . . . . . . . . . . . .  906,982 
Wrench. E. H. G. Brinser . . . . . .  _ . . . . . . . . .  907 .001 
Wringer, A. Liese . . . . . . .  -. . . . . . . . . . . . . . . . .  906,904 
Writin.5 machine numbering device. 1arvis 

Inqnlry No. 887t.-Wanted to buy chimneyless & Enyard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,715 
kerosene burners. 
p���iry No. SS'2.-Wanted to bay a ball nozzle 

�r¥gitl m�i ��::;;r.�':'e��::!,urer8 or Im-

Inqniry No. 8S77 .-Jj'or manufacturers of convex IIlass. for pictures. 

01 �:..�ry No. 887S.-For factory making paper out 

Iaqniry �o. �79.-For the manufaCturers of 
steam air pumps such as are used on tbe Conrad steam 
ears. 

s!o��':\'�ls.0' S880.-For manufacturers of portable 

.. 
A:::'�:"7tef�ul�f:,"�h!�anted to bny second-hand 

Inquiry N o. ,",SSli. - For manufacturers of the .. My.tenous BaIl " like that of Mr. Lepere's-a man lu 
a ball. 

Inqniry No. 88S6.-For makers of bean harvestInll machines. 
Inqniry No. 8887.-For makers of 8OrI!"hummill. and evat>Orators. 
Inquiry No. !il889.-Wa:nied to buy a macbine 

which breaks and divides apricot stones. 
InQniry No. SS90.-Formanufacturers of a mJIk. ing machine. 

vl!:�t\r!n��iac�!JntE,�r��f=ml� a )lBtent 

ad'.J�::�r:c�ge. SS93.-Wanted to  buy a second·hand 
Inqniry No. 8894.-For mannfacturers of an antomatlc camera for making pbotographs on pin trays, etc. 

e..w:.:,,:� l'!.:S":�96. - For the mannfacturers of 
[nllnirv No. 8S9" .-For th" manufacturers of tbe 

U Ltd on » can opener. I . 
Inqnlry No. 8898.-For manufacturers of kites. 

DESIGNS. 
Caskets, coffins. or similar articles, name 

block or saddle for, C. F. Wetmore . . . . .  39,691 
Coaster brake hub, A. J. Musselman . . . . . . .  39,692 
Key !>lank, A. C. Jackson . . . . . . . . . . . . . . . . .  39,689 
MediCine dropper and bottle stopper, O. F. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,688 
Paper, hlotting, J. Gibson, Jr . . . . . . .. . . . . . . . . 39,690 
Spoon, fork, or similar article, J. B. Wendt 39,687 

TRADE MARKS. 
Alfalfa horse feed, Commonwealth Feed· Mills 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 ,804 Awls, seWing, C. A. Myers . . . . . . . . . . . . . . . .  71 ,856 Bath tubs, lavatories, and closets, Standard Sanitary Mfg. Co . . . . . . . . . . . . . . . . . . . . . .  71 ,823 
Beer, Cleveland & Sandusky Brewing Co . . . .  71 .803 
Beverages, certain, Sheboygan Minerai Wa· tpr Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 ,822 Biscuit and crackers. National Biscuit Co . .  
Bltumlnons compounds, certain, Barh!;

,7!�: 
71,787 

phalt Paving Co . . . . . . . . . . . . . . . . . . . . . . .  71 ,862 Boots and shoes, leather, Roberts, Johnson & Rand Shoe Co . . . . . . . . . . . . . . . . . . . . . . . . .  71,838 Boots and shoes, rubber, Lambertville Rub-ber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 ,830 Breath purifying tablets. C. M. Lewis . . . . .  71 .714 Butter, creamery, Ohio Dairy Co . . . . . . . . . . .  71.790 Canned fresh cape lobster, H. Dubler . . . . . .  71,780 Canned salmon, Alaska Packers Association. 
71,725, 71 ,733, 7 1 , 735. 7 1 . 775. 71 ,841, 71 ,844 

Carpets and rugs, Cascade Carpet Co . . . . . . .  7 1 , 826 Cheese, cream, W. J Eldrldlle . . . . . . .  71 , 807, 71 .808 Chemicals, certain. Joseph Williams Co . . . . .  7 1 ,71 3  Cigars, J .  R. Riggle . . . . . . . . . . . . . . . . . . . . . . 71 .819 OIgars, Santiago. Umplerre & Co . • • . . . . . . . .  71 . 820 Cigars. A. Sendelbach . . . . . . . . . . . . . . . . . . . . .  71 ,821 Cigars, eheroots, and cigarettes, Cayey.Cagu. as Tobacco Co. . ... . . .  . .  . . .  . .  . . .  . . .  . . . . .  71 ,801 Cloth . Ipa ther, and rubber shoes, National 
Shuemakers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71,832 

- p 

PIactical anO InstIuctiye Scientific Books 
AGBIC'UL'1"11BE.-The lII"ew Agriculture. 

By T. Byard Collins. 1 2 mo. ; 3 7 4  pages ; 
1 0 6  illustrations, . . . . . . . . . . . . . . . . . •• 00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It Is one of the most prac· 
tical treatises on the suhject which has ever been 
issued. 
ALCOKOL.-bdustrial Alcohol. Its Manu

facture and Uses. By John K. Brach
vogel. 8vo. ; 5 2 8  pages ; 1 0 7  illustra-
tions. . . . . . . . . . . . . . . . . . . . • • . . . . . .  tII4.oo 

A practical treatise hased on Dr. Max Maercker's 
"Introduction to Distillation," as �vised by ·Drs. 
Delbruck and Lange, compriSing raw material, 
mashing and yeast preparation, fermentation, dls� 
tillatlon, rectification and purification of alcohol, 
alcoholometry, the value and significance ot a tax
free alcohol, methods of denaturing, Its utilization 
for light, heat, and power production, a statistical 

MAGIC_Magic, Stage nlUsions, and Sol· 
ent1flc Diversions. ' Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo. ; 5 6 8  pages ; 
4 2 0  illustrations . . . . . . . . . . . . . . . . . .  $8.50 

This very interesting volume is acknowledged to 
be the standard work on magic. It appeals to the 
professional and amateur alike. The Illusions are 
all explained In detail, showing exactly how the 
tricks are performed. 
MECKAlII"J:CAL MOVEMElI'l'S.-Mechanical 

Movements, Powers, and Devices. By. 
Gardner D. Hiscox. 8 vo. ; 403 page s ;  
1 , 8 0 0  illustrations . . . . . .. . . . . . .  · . . . .  1113.00 

This is a collection of dllIerent mechanical mo
tions alld appliances, accompanied by appropriate 
text, aaking it a book of great value to the In· 
ventor, the draftsman, and to all readers with 
mechanical tastes. 

review, and the United States law. KECKAlII"ICAL APPLIAlII"CES.-Mechanical 
AJIItA'rE'UB MECKAlII"ICS.-Kome Mechan- Appliances, Mechanical JIIovements, and 

ics for Amateurs. . By George M . .  Hop- lII"ovelties of Construction. By Gardner 
kins. 1 2 mo. ; 3 7 0  pages ; 3 2 6  illustra- D. Hiscox. 8vo. ; 3 9 6  pages ; 9 7 0  illus-
tions. . . . . . . . . . . . . . . . . . . . . . . . . . . •  '1.50 trations. . " . . . . . . . . . . . . . . . . . . . . . �.oo 

This Is a thoroughly practical book by the most co�ff:u�f�� ��
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a:�: ments, Powers, aqd Devices." The author presents 

teu.. Holidays and evenings can be profitably occu. to the reader Information re!l"arding nearly all con· 
pled by making useful articles for the home or in celvable devices for producmg motion or accom· 
the building of small engines or motors or scien. pllshing mechanical resuits. 
tlfic Instruments. SPECIAL OFFER : These two volumes sell for $3 
AXUSBKBlI"TS.-The Scientific American ���
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Boy. By A. Russell Bond. 1 2mo. ; 3 1 7  world, on receipt of $5. 
pages ; 3 . 0  illustrations . . . . . . . . . .  _.00 PA'rElII"'.rS.-Practical Pointers for Paten-

la�:.!
s 
n
i
:m"i,e�

to
�i a{v��s\��t !�rc��

f
';;sl��

g
���t;!,

ng
af� tees. By F. A. Cresee. 1 2mo. ; 1 4 4  

fording entertainment, will stimulate In boys the pages. . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1.00 
creative spirit. In each instance complete prac· Containing valuable information and advice on 
tical instructions are given for building the various the sale of patents and 'elucldation of the best · 
articles. methods employed by the most successful Inven· 
COJllD'BESSED AIB.-Compressed Air. Its �h�� l�f�g��i�� ���

ir 
a��I��

t
����t ��n��i�: �!��!�� 

Production, Uses, and Application. By that should be possessed by every Inventor who 
Gardner D. Hiscox. 8vo. ; 7 0 0  pag�s ;  would achieve success. 
6 0 0  illustrations . . . . . . . . . . . . . . • . .  ,5.00 PJlYSICS.-Experimental Science. Ele-

tr�::;' �
o
��s ';i,�rf�:f a�g

o
�pe��ti:�

I
�ro";e�t��:: a�J mentary, Practical, and Experimental 

Is written by an expert. Taken as a whole it Physics. By George M. Hopkins. In 
might be called an encyclopedia of compressed air. two volumes . .  8vo. ; 1 , 1 0 5  page s ;  9 1 8  
DIES.-Thelr Construction and 'Use for the 

illustrations. Cloth, $5.00. Half mo-
JIIodern Worldng of Sheet Metals. By Thi�o��Ook tr��t" �� . tbe" ��;i��� 

. 
to�id" �f . �:y�'I': Joseph V. W!,odworth. 8vo. ; 3 8 4  pages ; In a popular way and describes with rare clearness 

6 0 5  IllustratIOns. . . . . . . . • . . . . . . . .  $3.00 , and in detail the apparatus used, and explains the 
A most useful hook, and one which should be In experiments in full, so that teachers, students, 

the hands of all engaged In the press working of and others interested in physics may readily make 
metals ; treating ou the deSigning, constructing, and the apparatus without great expense and perform 
use of tools, fixtures and devices, together with the experiments without difficulty. 
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p�:�clft,n t�� PL'UJllBDrG.-Modern Plumbing mustrat-

sheet metal articles. ed. By R. M. Starbuck. 3 9 2  .pages ; 
ELEC'.rBJ:CJ:'l'T.":"'The Standard Electrical 

1 0 14.  x 7 1k ;  5 5  full-page engravm�·
oo 

Dictionary. By T. O'Conor . Sloane. A comprehensive and up.to.-date work Illustrating 1 2mo. ; 6 8 2  page s ;  393  Ulustrations. and describing the drainage and ventilation of dwell. . 
�.oo Ings, apartments, arid public buildings, etc. The A practical J:landbook of reference containing defi· very latest and most approved method In aU 

����::s. 
of 

s�:f..'l,ie 
6,,,ori�e 

dl:��n�ie 
w�i��;!D�e��, a::,� hranches of sanitarv installation are given. 

fessional. The definitions are terse and Incfude P'UlII"(lKES.-Punches, Dies, and '.rools for 
every term used In electrical science. It is COllI' Manufacturing in Presses. By Joseph 
plete, concise, and convenient. V. Woodworth. 8vo. ; 4 8 3  page s ;  7 0 2  
ELEC'.rBJ:CJ:'l'T.-Electrician's Kandy Book. . illustrations. . . .

.
. . . . . . . . . . • . . . . . .  tII4.00 

. By T. O'Conor Sloane. 7 6 1  pages ; 5 5 6  ThIS work i s  a comHaDlon volume to  the author's 
illustrations. Hansomely bound in red other work entitled Dies, Their Construction ana 
I th k t b k t I ... 50 Use." It might well be termed an encyclopedia ea er, poc e - 00 s y e. . . . . . . . . ..... on die making, punch making, die Sinking, and 

t:fc�!� :��k h�� ��t���� f;{ng�
h�o�

ralf���':fgh 
el:�� sheet metal working. 

principles of electricity and magnetism are treated, BECJ:JP'l'B.-The Scientific American Cyclo-
the greater part of the book Is devoted to prac· pedia of Beceipts, lII"otes and Queries. 
tical handling of machinery, details of construc- Edited by Albert A. Hopkins. Con-
tion, and comp�tations such as will be encountered taining 1 5 , 0 0 0  selected formulas. 8vo. ; In every-day practice. 7 3 4  pages. Cloth, ,5.00. Sheep, ,a.oo. 
GAS ElII"GIlnlS.-Koderu. Gas El1Irines and , Half morocco, . . . . . . . . . . . . . . . . . . . .  $6.50 

Producer Gas Plants. By R. E. Mathot. Over 15,000 selected receipt. are here collected, 
8vo. ; 3 1 4  pages ; 1 5 2  illustrations . . _.50 nearly every branch of the useful arts being repre· 

A practical treatise setting forth the principles sented. The alphabetical arrangement with abon· 
of gas engines and producer design, the selection dant cross references makes It an easy work to 
and installation of an engine, conditions of per- consult. It has been used with equal success by 
fect operation, producer gas engines and their possi. chemists, techn�loglsts, and those unfamiliar with 
bUities, the care of gas engines and producer gas the arts, and IS a book which is useful In the 
plants, with a chapter on volatile hydrocarbon, and laboratory, factory, or home. 
oil engines. BEPEBJ:lII"CE BOOE.-Scientiflc American 
GAS ElII"GDrES.-Gas, Gasoline, and on Beferenc:e Book. Compiled by Albert 

Engines. Including Producer Gas A . . Hopkms and A. Russell Bond. Con-
Plants. By Gardner D. Hiscox. 8vo. ; taming 5 0 , 0 0 0  facts. 1 2mo. ; 6 1 6  pages ; 
4 4 2  page s ;  3 6 1  illustrations . • . . • . . •• 50 illustrated . . . . . . . . . . . . . • . . . . . . . . .  ,1.50 

A complete book on the subject for gas engine This book deals �ith matters of Interest to 
owners, gas engineers, and Intending purchasers of everybody. It contams 50,000 facts, and Is much . 
gas engines, treating fully on the construction, In. more complete and more exhaustive than anything · 
stallation, operation, and maintenance of gas, of the kind which has ever been attempted. It is 
gasoline, kerosene, and crude petroleum engines, indispensable. to every family and business man. 
with special Information on producer and suction It is a book for every·day reference-more nseful 
gases. ���
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GAS EB"GDrES.-Gas Engine Construction. . 
By H. V. A. Parsell and A. J. Weed. S'.rJ:AM ElfGllII"E--lIIIodern Steam Engi-
8vo. ; 3 0 4  pages ; 1 4 6  illustrations . •  _.50 neering ill Theory and Practice. By 

A practical treatise describing the theory and Gardl}er D. ?iscox. 8vo. ; 481 pages ;  
prinCiples o f  the action of gas engines of various . 4 0 5  IllustratIons . . • . • . . . . . . . . . . . .  $3.00. 
types, and the design and construction of a half. ThIS is a co>,npiete and practical wo�k issued for 
horse·power gas engine with illustrations of the stationary engmeers and firemen, dealmg with the 
work in actual progres�, together with the dlmen. care and mt'nagpment of boilers, eng.ines, pumpk, 
sioned working drawings giving clearly the sizes superheated steam, refrigerating machinery, dyna· 
of the various details. mos, motors. elevators. !lir compressors, and all 
KEA'l'IlII"G.-Practical Steam and Kot ��:� h�r���ijrar�

ith WhICh the modern engineer 
Water Keating and Ventilation. By 
Alfred G. King. 8vo. ; 4 0 2  pages ; 3 0 4  '.rELEPKOlll"E.-'.relephone Construction, In-
illustrations. . . . . . . . . . . . • . • . . . . • .  1113.00 stallatlon, Wiring, Operation, and 

An original and exhaustive treatise, prepared for Maintenance. By W. H. Radcliffe and 
the use of all engaged in the business of steam, H. c,. Cushil}g, Jr. 1 6 mo. ;. 1 7 1  pages ; 
hot water heating, and ventilation. The standard 1 2 5  IllustratIOns . . . . . . . . . . . . . . . . . .  ,1.00 · 
and latest. book published. Describes all of the A practical book intended for electriCians, wire· 
principal systems of steam, hot water, vacuum, men, engineers, contractors, architpcts, and otbers vapor, and vacuum·vapor heating, together with the interested In the Installation of telephone ex. new accelerated systems of hot water circulation, changes In accordance with standard prat>tice. In. including chapters on up-to·date methods of venti· tricate mathematics are avoided, and all apparains, lation. clrclllts, and systems are thoroughly described. 
JlYDBAU'LICs.-KydrauUc Engineering. By �l'�

c
t��lu'cl'!��

g tables, which are very helpfUl, Bre 
Gardner D. Hiscox. 8vo. ; 315 pages ; 306  illustrations . • . . • • . . . . . . . • . • . .  $4.00 '.rOOLS.-A.merican '.rool Kaldng and lnter-

A practical work treating on the properties; changeable Manufacturing. By Joseph 
power, and resources of water for all purposes, V. Woodworth. 8vo. ; 5 3 5  pages ; 6 0 1  
Including the measurement of streams, the fiow of illustrations. . . . . . . . . . . . . . . . . . . • .  $4.00 water in pipes or conduits; the horse·power of A complete practical treatise containing a valu. falling water; turbine and Impact water WheelS ; able collection of drawings and descriptions of de . 
�;t

V�u
:::���r��

c:
entrifUgal, reciprocating, and air- vices, the results of the author's own experience. 

DrD'UC'.rIOlll" COILS.-The Design and Con-
'.rOOLS�Modern lIIlachine Shop '.rools. Bv 

structi!>n of lnduction CoUs. By A. 
W. H. Vandervoort. 8vo. ; 6 5 2  pa<\,es ; 

FrederIck Collins. 8vo. ; 290 pages ; 140 6 73 illustrations . . . . . . . . . . . . . . . . . .  tII4.oo 

illustrations. . . . . . . . . . . . . . . . . . . . .  $3.00 ev!ry
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a�� This work gives In minute detaUs full practical manipulation of both hand and machine tools; directions for maklnl'" eight dllIerent sizes of coils, being a work of practical instruction in all classes varying from a small one lIivlng It *·Inch spark of machine shop practice. to a large one giving 12·inch sparks. The dlmen. slons of each and every part down to the smallest WmmG.-Electrlc Wiril1ll'. Diagrams and 

screw are given, and the deSCriptions are written SWitchboards. By Newton Harrison. 
In language easily comprehended. 12mo. ; 2 7 2  pages ; 1 0 5  illustrations. 
LA'.rJlE.-lIIodern Americu. Lathe Practice. $1.50 

By Oscar E . P I 8 424 This work is a thoroughly practical · treatise on . err go. YO. ; pa<\,es ; electric wiring In 1111 its hranches, beginning with 314 illustrations • • . • • • . . . . . • • . . . . .  $8.50 the simple eircult and working up to the practical A new book describing and Illustrating the very every·day problems. all being presented in a simple latest practice In lathe and boring mill operations, and Intellll\"ent manner. It Is In every respect a as well as the construction of and latest develop- handy well written instructive comprehensive ments in the manufacture of these important volum� on wiring fOr' the wireman foreman con. classes of machine tools. tractor, or electrician. ' , 

Our new ,,8f>age catalogue contamt"ng description of the abocl! books sent free on appHcation 
MUNN 4: COMPANY, - Publishers, • 361 Broadway, New York City 

© 1908 SCIENTIFIC AMERICAN, INC



ILLUSTRATIONS. 
A 

Aerial Experiment Association, 
fourth aeroplane . . . . . • • . . . . . .  433 

Aerial navigation, first cross-
country :flight . . . . . . . . . . . . . . .  349 

Aeronautic society, first exhib . .  338 
Aeroplane factory, an . . . . . .  : . . . .  356 
Aeroplane, Farman's exper . .  · . . . .  468 
Aeroplane in France ' and United 

States, Wright Brothers' . . . . . .  140 
Aeroplane, "June Bug" • . . . . . .  13, 45 
Aeroplane military scout . . . . . . .  445 
Aeroplanes, recent foreign . . . . . . .  124 
Aeroplane trIal :flight, SCIlIINTIFIC 

AMlilRICAN trophy . . . . . . . . . . . . . 30 
Aeroplane, Wright, at Fort Myer . 169 
Aeroplane. Wright, construction.209 . 
Air ' pump, Improved . . . . . . . . . . . .  284 
Airships and aeroplanes, latest . .  357 
Airships, United States and Brit-

ish government . . . . . . . . . . . . . .  125 
Anti-plague vaccine . . . . . . . . . . . .  369 
Armor-piercing gun, early . . . . . . .  210 
Arslnoitherlum, prehistoric glant.253 
Automobile hoe . . . . . . . . . . . . . . . .  376 

B 
Barge Canal, New York State, 

construction of . . . . . . . . . . . . . •  217 
Battle practice, British navy . , .  448 
Battleship, steam-driven and gas-

driven . . . . . . . . . . . . . . . . .. . . . .  58 
Bottle, non-re:flllable . . . . . . . . . . . .  79 
Beds, bracket attachment for . .  , . 228 
Blrd's eye view Manhattan 

bridges and tunnels . . . . . . . . . . .  391 
Bird's soaring :flight attained me-

chanically . . . . . . . . . . . . . . . . . .  6 
Blacksmith's napkin ring . . . . . . . .  264 
Blind, multiple cycle for . . . . . . . . .  336 
Blow, evolution of . . . . . . . . . . . . • .  105 
Boat made of newspapers . . . . . . .  126 
B oats, reinforced concrete for . . . .  152 
Bob sleds, brake for . . . . . . . . . . . .  340 
Bones, opacity of, to Roentgen 

rays . . . . . . . . . . . . . . . . . . . . . . . .  95 
Box, dovetailed, evolution of . . . .  247 
Bracket attachment for beds . . . . . 228 
Bracket, painter's plattorm . . . . . .  319 
Brake for bob sleds . . . . . . . . . . . . .  340 
"Braunschweig," German battle-

ship . . . . . . . . . . . . . . . . . . . . . .. . .  12 
Bread-sl1cing machine . . . . . . .  ' . . .  227 
Bridge, Baltimore &; Ohio, recon-

struction of . . . . . . . . . . . . . . . . .  184 
Bridge, B .  &; O. Susquehanna, 

fall of : . . . . . . . . . . . . . .. . . . . .  240 
Bridge cable, Manhattan . . . . . . .  69 
Bridge canilever, Queensborough . .  400 
Bridges, city's giant . . . . . . . . . . . .  397 
Bridge, Curzon, construction of . .  201 
Bronze cannon, antique . . . . . . . . . .  158 
Brooms, holder for . . . . . . . . . . . . . .  143 
Buc!l:et, clamshell, new type . . . . .  137 
BUcket dredger, "Pl\luse" . . . . . . . .  165 

v 
Cana,l, Suez, widening of . . . . . . . .  60 
Car fender tests, public service . . . 210 
Car service and wheel guard 

t�ts, public service . . . . . . . . . . .  186 
Catskill water supply . . . . . . . . . . .  396 
Centers, finding of, round work . 456 
CIIIJIl-shell bucket, new type . . . . .  137 
Cloc1J: to open furnace drafts . . .  454 
Coke, machine for handling . . . . . .  37 
Com�tI�, mystery of. . . . . . . . . . . . .  89 
Conc.rete :flower pots . . . . . . . . . . . .  380 
Concrete steel, Is It a permanent 

ccmstruc'tion ? . . . . . . . . . . . . . . . .  373 
Concrllte system, noveL . . . . . . .  . 472 
Condor, the California . . . . . . . . . . .  17 
C��y. Island, mechanical joys 1n . 101 
Controller, no-segment graphlte-

resistance . .  ' . '  . . . . . . .  ' . . . . . . .  110 
Copper-plating :flowers, etc . . . . . . .  379 
Crotoit watershed, development of.394 
Culebra cut, excavation of . . . . . . .  94 
Cullinan diamond, poI1shlng . . . . . .  262 
Cutter for shrubbery . . . . . . . . .  ' . . .  340 
Cyclone, Nebraska, work of . . . . . .  78 
Cyclones on the . sun . . . . • . . . . • . .  353 

D 
Dam, irrigation " . .  , . . . . . . . . . .  3, 293 
Dain, Mari Kanavl!, India . . . . . . .  149 
DiainOnd, pol1shlng the Cullinan . .  262 
Dish-pan and, drainer . . . . . . . . . . .  228 
Display ' box, puzzliilg . .  , . . . . . . . . .  381 
Dock 'and harbor improvements . . . 408 
Door 'check and closer . . . . . . . . . . .  283 
Drainer and dish-pan . . . . . . . . . . . .  228' 
"Dreadnought," launch of- first . .  334 
Dredger, bucket, "Pl\luse" . . . .  ' . . . .  165 
D,rlll, mechanism of ovipositor . .  . 435 
Drilling holes in marbles . . . . . . .  456 
Drilllng horizontal holes, guide . 319 

, Driver for smali drills . . . . . . . .  . 456 
Dry farming, semi-arid districts . 120 
Drydock construction, modem im-

provements in . . . . . . . . . . . . . . .  1711 

III 
EClipses, recurrence of . . . . . . . . . . .  171 
Ecl1pse ot sun, December, 1 908 . .  372 
Egg development Into an animal. .  56 
Ejector made out of pipe fittings . 359 
Elevator for ore concentrators . . .  79 
Engl1sh royalty, how it travels . 449 
EVQlution of the blow . . . . . . . . . . . 105 
Eyes of plants . . . . . . . . . . . . . . . . . .  256 

ll' 
Feeling, hearing, seeing, and 

smelling, curiosities of . . . . . . . . 6 
Fighting tops, past and present . .  329 
Fish hooks, book for . .  :. . . . . . . . .  31 
Fire service, high-pressure . . . .  � . .  24 
Fire service, high-pressure test of.332 
Flexible mirrors . . . . . . . . . . . . . . .  379 
FI1p-:fIap, Franco-British ' Exposi. . 1 90 
Flower 'pots, concrete . . . . . . . . . . .  380 
Flowers, etc., copper-plating . . . . .  379 
Folding tree stand . . . . . . . . . . . . . .  378 
Foot bridge, wire suspension . . . . .  136 
Foot power compound grinder . . . .  264 
Forest fire, menace of . . . . . . . . . . .  333 
FossU wonders from Fayum . . . .  261 
Fountain pen . . . . . . .  , .  I . . . . . . . . 143 
Freight distribution by. subway . . . 413 
French and German airships, new . 43 
French navy of to-day. IV . . . . . . 181 
Fresh water from sea water . . . . .  247 
Frying pans, cover for . . . . . . . . . .  340 
Fungus, destructive of white 

cedar . . . . . . . . . .  ; . . . . . . . . . . . 454 
Fuse cap, waterproof . . • . . . . . . . .  340 

G 

Ganges, narrowing the .. . . . . . . . . .  201 
Garden, Christmas tree . . . . . . . . . .  379 
Gas lighter, automatic . . . • . . • . . .  228 
Gas mantle, new . .  , . . . . . . . . . . .  475 
Gasoline-propelled gunboats, .rlver.140 
German navy of to-day . . . . . . . .  85 
"Germania," new German racing 

schooner . . . . . . . . . . . . . . . . . . . .  173 
Glass-sponges, uses of . . . . . . . . . . .  318 
Gliding boats, paddle wheel for . .  315 
Glue pot, old . . . . . . . . . . . . . . . . . . . 319 
Grand Central terminal station . 41 0  
Granite quarrying, . .Jiftlng process.301 
Grinder, compound, foot-power . . .  264 
'Guide for drilling horizontal holes.319 
Guiding I1ghts of our coasts . . . . .  377 
Gyratory stone crusher . . . . . . . . . .  309 

H 
Harbor and dock Improvements . . . 408 
Harmsworth . motor boat race . . .  111 
Hatching makes . . . . . • . . . . . . . . • 46 
Heavens In August . . . . . . . . . . . . . .  71 
Heavens In September . . . . . . . . . . .  151 
Heavens In October . ;  . . . . . . . . . . .  219 
Heavens In November . . . . . . . . . . • 302 
Heavens In December . . . . . . . . . . . . .  375 
Hel1copter, Luytles . . . . . . . . . . . . . .  21 
High-pressure fire service . . . . . . . .  24 
High-pressure :fire service, ,test of . 332 
High-tension electric currents . . .  142 
Hoe, automobile . . . . . · . . . . . . . . . .  376 
Holder for brooms .. . . . . . . . . . . . . .  143 
Hook 'for garments . :  . . . . . . . . . . . .  31 
Human ostrich . . . . . . . . . . . . • . . .  139 
Hydraul1c drive system . . . . . . . . . .  429 

I 
Ice-making . machine, domestic . . .  257 
Incandescent gas mantles . . . .  '. , . .  300 
India :fIgb.ting the plague, how . . .  369 
Irrigation of Yuma Valley . . . . . .  73 

.. 
Kettle tlIter . . . . . . . . . . .  . ,  . . . . .  340 
Kit�, motor-driven . . . . . . .  ; . . . . .  41\ 

L 
Lamp extinguisher, automatic . . . .  340 
Lamp shade, metal, home-made . . .  380 
Lathes, :fluting and · beading at-

tachment for . . . .  : . . . . . . . . . . .  339 
Lathes, screw-slotting attachment.319 
Launch of first "Dreadnought" . .  334 
Letter boxes, attachment for . . . . .  1 92 
Leyden jar, unbreakable . . . . . . . . .  264 
Library In miniature . . . . . . . . . . . .  1711 
Lock for cars . . . .  , . . . . . . . . . . . . . .  79 
Locomotive, a new British . .  ; . . . .  41 
London, models of old . . . . . . . . . . .  29 
LWlar appwse, December, 1908 .. . .  372 

M 
Machine for piling tim�r . . . . . . .  88 
Machine for handling cilke . . . .  . . .  37 
Machine, gratn-washlng . . . . . . . . .  436 
Machhie, Wimshu�ljt, .home-made . 264 
MagIc, Hindu . . . . . . .  : . . . . . . . . . .  226 
Marl-Kanavl! dam, India . . • . . . • .  149, 
Match safe, convenient . . . . . . . . . .  228 
Measles, . cannIbal ' : . . . .  ' . . . . . . .  475 
Mechanical joys In COnEiy Island . .  101 
Metallographs . or photographs of 

metal spe�imens . . . • . . .  . '  . .  : . .  317 
Microbe farm, a municipal . . . . .  , . 104. 
Mine eXPlosives; government tests. 27 
Miner's gallery and rescue train-

Ing school . . . . . . . . . . . . . . . . . .  260 
Mirrors, :flexible . . . . . . . . . . . . . . . .  379 

Models of Old London . . . . . .  . . . . .  29 
oldlng machine, multiple,' . . . . . .  41 

Monoplane, No. 8, Blerlot's . . . . . .  44 
Motor boat race, Harmsworth 

trophy . . . . . . . . . . . .  : . . . . . . . . .  111 
Motor cycle, noveL . . . .. . . . . . . . .  474 
Multiple air propeller, possibi11tles.244 
Multiple cycle for blind . . . . . . . . .  336 
Municipal microbe farm . . . . . . . . .  104 
Music stand or book rest . . . . . . . •  ' 40 

N 
Napkin ring, blacksmith's . . . . . . . .  264 
Naval stores Industry . . . . . . . . . . .  245, 
Needle, rag carpet . . . . . . . . . . . . . . .  319 
No - segment graphite - resistance 

controller . . . . . . . . . . . . . • . . . .  1 1 0  
Nut lock and bushing for boxes . .  283 

o 

Opera records, preserving of . . . . .  62 
Optical musions . . . . . • . . . . . . . . .  158 
Ore concentrator . . . . . . .. . . . . . . . .  1 .. . 

p '  
Package tie . . . . . . . . . . . . . . . . . . .  192 
Painter's platform bracket . . . . . . .  319 
Panama Canal, progress on . . . . . .  431 
Paper, consumption of . . . . . . . . . .  237 
Patuxent, side laWlchlng . . . . . . . .  117 
Photometer, a selenium . . . . . . . . .  41 
Photographs, stereoscope for . . . . . 320 
Photography, table top . • . . . • . . . .  224 
Pipe fittings, ejector made 'out of.359 
Pipe wrench, improved . . . . . . . . . .  192 
Pipe wrench, substitute for . . . • . .  319 
Plants, electric currents upon . . . .  142 
Plants, eyes of . . . . . . . . . . . . . . . . .  256 
Plants, faculties of . . . . . . • . . . • . .  1 74 
Plow for turning surface sol1 . . . .  339 
Plow, novel type of . . . • • . . . . . . . .  340 
PoliCe academy at Rome . . . . . . . . .  172 
Poncho and, tent . . . . . . . . . . . . . . .  339 
PunctUres, tool for repairing tire. 359 

B 
Railroad :fill, method of making . .  276 
Railroad picks, repairing . . . . . . . .  155 
Rallway spike, Improved . . . . . . . . .  283 
Rallroad terminal station, Penn" 

sylvania . . . .  .' . . . . . . . . . . .
.
. . .  . 409 

Railway terminals . . . . . . . . . . . . .  409 
Reinforced concrete 'for boats . . . .  152 
Rescue traln� school and min-

er's gallery . . . . . .. . . . . . . . . . .  260 
Revolving Christmas tree . . . . . . . .  378 
Rocking-chair, rubber-tired . . . . . •  228 
Roller mounting Christmas tree . 378 
Roots and shoots, growth . . . • . . . .  126 
Rope bracket for swing seats . . . .  47 
Roosevelt Dam . . . . . . . . . . . . . . . . .  3 
Rotary, home-made printing press 47 
Rubber-tired rocking chair . . . . . . . 228 

8 
Salt Industry, magr ltude . • • . . .  . 465 
Salving cruiser "Gladiator" . . . .  297 
Sandpaper, holder for . . . • . . • . . . .  359 
Sapphires, artificial . . . . . . . . . . .  452 
Sawing a building In two . . . . . . .  205 
Scout crusler "Salem," trials of . .  25 
Screw-slotting attachment, lathe . 31 9  
S e a  water� artlfl.cial . . . . . . , . . . . . .  8 8  
Seal and protector for knots . . . . .  4 7  
Seismograph, home-made . . . . . . . .  263 
bhaft sinking by freezlbg process . 191 
Shank drills, holder for broken . . . 319 
Shaving brushes . . . . . . . . . .  ; . . . .  143 
Ships' bottoins, electric scrubber .  316 
Shoots and roots, growth . . . . . . . .  126 
Shore anchor . . . . . . . . . . . . . . . . . .  192 
Shutter attachment, new . . . . . . . .  284 
Side launching, "Patuxent" . . . . . .  1 1 7  
Siphons, starting device for . . . . . .  319 
Slide rule, how to use . . . . . . . . .  455 
Sluice box, Improved . . . . . . . . . . . .  79 
Snakes, hatching . . . . . . . . . . . . . .  46 
Spring, coiled, method of maklng.264 
Steam driven and gas driven bat-

tleships . . . . . . . . . . . . . . . . . . . . .  118 
Step-ladder, collapsible . . . . . . . . .  339 
Stereoscope for photographs . . . . .  320 
Stone crusher, gyratory . . . . . . . . .  309 
Storage battery without chemi-

eals . . . . . . . . . . . . . . . . . . . . . . . .  359 
Strains, models for 1IIus . . . . . . .  469 
Submarines, transportation . . . .  468 
Subway, freight distribution by . . 413 
Subways and tunnels . . . . . . . . . . .  404 
Sugar testing In U. S. customs . .  168 
Suez Canal, widening of . . . . . . . . .  60 
Sun, cyclones on . . . .  ; . . . . . .  ' . ' . .  353 
Sun's radiation, Its study . . . . . . . .  241' 
Suspension bridge, Manhattan . . . .  397 
Suspension bridge, Williamsburg . .  397 
"Swift," 38-knot destroyer . . . . . . .  156 
Swing seats, rope bracket for ... . .  47 

Tire for autoinobile wheels • .  : • . •  228 
Torpedo, Davis project11e . . . . . . . .  159 
Tourmaline, trick with . . . . . . . . . .  381 
Toys and tricks, recent . . � . . . . . . . 227 
Toys, new mechanical .  . . . . . . . . .  453 
Trains Wlder East River . . . . . . . .  191 
Tree candles, Christmas, protect . .  379 
Tunnels and subways . . . . . . . . . .  . 400 
Two·thousand·foot building . . . . . . 53 

U 
Universal joint, simple design . . . .  247 

V 
Vacuum cleaner, home-made . . . . . . 320 
Vanderbilt cup, fourth autollloblIe.312 

W 
Watches, winding Indicator for . .  436 
Water, price of . . . . . . . . . . . . . . . . .  224 
Water current motor . . . . . . . . . . . .  283 
Water supply, Catsk1II . . . . . . . . . .  396 
Waterproof fuse cap . . . . . . . . . . . .  340 
Weather Instruments, 'home-made . 72 
Winch, improved . • • . . . . . . . . . . .  339 
Wire fastener . . . . . . . . . . . . . . . . .  340 
Wire suspension foot bridge . . . . .. .  136 
Wireless telephony, long-distance, 

Collins . . . . . . . . . . . . . . . . . . . . .  185 
Wireless typewriter, Knudsen . . . .  296 
Wood, cutting with paper . • . . . . .  247 
Workshop, construction of . . . . . . .  359 
Workshop, furnishing the . . . . . .  . 456 
Wrench, handy . . . . . . . . . . • . . . . .  228 
WrI�ht, Wilbur, at Le Mans . . . . .  133 

y 
Yuma dam . . . . . . . . . . . . . . . . . . . .  293 
Yuma Valley, irrigation of . . . . . . . 73 

• • •  

MISCELLANY. 
Figures preceded by a star ( . )  re

fer to 1IIustrated articles. 

A. 
Abydos, excavations at . . . . . . . . .  ; 167 
Acetylene, gas for street . lamps . .  167 
Aerial navigation, :first crosS'-Coun-

try :flight . . . . . . . . . . . . . . . . . .  · 349 
Aerolite, mysterious . . . .  315, 374, 431 
Aeronautic contests, coming . . . . . .  206 
Aeronautic SOCiety, :first exhibi-

tion . . . . . . . . . . . . . . . . . . . . . . .  ·338 
Aeronautic Society for Inventors . 13 
Aeronautical trophy, SCIENTIFIC 

AMlilRICAN . . . . . . . . . . . . . . . . . . .  38 
Aeronautics, home and abroad . . . .  240 
Aeronautics in war . . . . . . . . . . . . .  38 
Aeroplane disaster, Wright, les-

sons of . . . . . . . . . . . . . . . . . . . . .  202 
Aeroplane factory, an . . . • . . . . . .  ·356 
Aeroplane, Farman'S exper . . . . .  ·468 
Aeroplane, '  fourth of Aerial Ex-

perimental Association . . . . . .  ·433 
Aeroplane In France and United 

States, Wright brothers' . . . . . .  ·140 
Aeroplane history, making of . . . .  182 
Aeroplane, is it practicable for 

scouting ? . . . . . . . . . . . . . . . . . . .  166 
Aeroplane" "JWle Bug" . . . . .  ·13, ·45 
Aeroplane m1l1tary scout . . . . . .  ·445 
Aeroplane, naval . . . . . . . . . . . . . . .  218 
Aeroplane records In France, 

Wilbur Wright's . . . . . . . . . . . . . 222 
Aeroplane, Santos ' Dumont latest·433 
Aeroplane test in France, Wrlght.135 
Aeroplane transport . . . . . . . . . . . .  350 
Aeroplane trial :flight, SCIENTIFIC 

. AMlilRICAN trophy . . . . . . . . . . . . . 30 
Aerop.1ane, what designers ought 

to consider . . . . . . . . . . . . . . . . .  315 
Aeroplane, Wright, -constructlon . ·209 
Aeroplane, Wright, at Fort Myer· 169 
Aeroplanes, gear-driven propellers.431 
Aeroplanes, m1l1tary posslb1l1-

ties of . . . . . . . . . . . . . . . . . . . . . .  107 
Aeroplanes, recent foreign . . . . . .  ·124 
Aeroplanes, twin propellers. . 279, 315 

Air pump, Improved . . . . . . . . . . . .  "'284 
Air scouts and artlflcial fog . . . . .  223 
Airship disaster, Jones . . . . . . . . .  171 
Airship disaster, Zeppelin . . . . . . .  102 
Airships and aeroplanes, latest . ·357 
Airships, United States and Brit-

ish government . . . . . . . . . . . . .  ·12:; 
Arlshlp, vacuum . . . . . . . . . . . . . .  450 
Amldo bodies, absorption 9f from 

solI . . . . . . . . . . . . . . . . . . . . . . . . .  223 
Ant,. Argentine . . . . . . . . . • . . . . . .  125 

Ayrton, Williams Edward, death . 355 
Antartic expedition, Shackelton . . . 1 35 

B 

Balloon In foggy weather .. . . . . . . .  274 
Balloons, military dirigible . . . . . . . 135 
Ballooning, military, In Japan • . . .  103 
Barge Canal, New Yerk State . •  ·217 
Barnes, Ol1ver Weldon, death of . 374 
Bars at the mouth of the Missis-

sippi . . . . . . . . . . . . . . . . . . . . . . . .  46 
Battery for converting energy . .  47 
Battle practice, British navy . .  · 448 
Battleship, steam-driven and gas-

driven . . . . • . . . . . . . . . . . . . . . . • 58 
Battleship designs, Newport con-
, ference on . . . . . . . . . . . . . . . .  . 426 
Becquerel, Henri . . . . . . . . . . . . . .  154 
Beds, bracket attachment for . . .  ·228 
Bells of the Metropol1tan Tower . 91 
Blr<1's eye view, Manhattan 

bridges and . tunnels . . . . . . . . .  ·391 
Birds' soaring :flight attained 

mechanically . . . . . . . . . . . . . . . .  ·63 
Blacksmith's napkin ring . ; . . . .  ·264 
Blind, multiple cycle for . . . . . . .  ·336 
Blow, evolution of . . . . . . . . . . . .  ·105 
Boat made of newspapers . . . . . .  · 126 
Boat-propelling device . . . . . . . . .  ·436 
Boats, rein'forced · concrete for . . .  152 
Bob sleds, brake for . . . . . . . . . . .  ·340 
Bones, opacity of, to Roentgen 

ro,¥s . . . . . . . . . . . . . . . . . . . . . . .  ·95 
Bottle, non�refillable . . . . . . . . . . .  ·79 
B ox, dovetalled evolution of . . .  ·247 
Bracket attachment for beds . . .  ·228 
Bracket, painter's platform . . . . .  ·319 
Brake for bob sleds . . . . . . . . . . .  ·340 
Brake mechanism for wagons . . .  ·436 
"BraWlschwelg," German battle-

ship . . . . . . . . . . . . . . . . . . . . . . .  ·12 
Bread-slicing machine . . . . . . . . .  ·227 
Bridge, B. &; 0. ,  reconstruction . � 184 
Bridge, B. &; 0., Susquehanna, fall.240 
Bridge cables, Manhattan, foot . . • 69 
Bridge, ' cantilever, Queens-

borough . . . . . . . . . . . . . . . . . . .  ·400 
Bridge chord test (Blackwell's 

Island) . . . . . . • . . . . . . .  , . . . . .  134 
Bridge chord, test of full-sized . .  155 
Bridge, Curzon, construction of . •  201 
Bridges, city's giant . . . . . . . . . .  ·397 
Bridges, latticed compression 

, mem-bers In . . . . . . . . . . . . . . . .  43 
Bridge, Manh., Investig . . . . . . . . .  466 
British Patent Act, manufactu:r-

Ing under . . . . . .  , . . . . . . . . . . .  i66 
BrOnze cannon, antique . . . . . .  . ,  ·158 
Brooms, holder for . . . . . . • . . . . .  ·143 
Bruno, Giordano,. correspondence.243 
Bucket, . !!\am-shell, new type . . .  ·137 
Bucket dredger, "P�luse" . . . . . . .  "' 1,65 
Burr, Samuel D., death of . .  " . ' :  . 314 

v 
Canal,' progress on Panama . . . . . .  ·431 
Canal, Suez widening of . . . . . . .  *60 
Car fender tests, pubI1c service. *210 
Car fender tests, Schenectady . . . .  238 
Car . fender and wheel guard 

tests, public service . . . . . . . . .  · 1 86 
Carbon' extracted by plants . . . . . .  1 1 1  
Carbon monoxide i n  a i r  . . . . . . . . .  3 1 0  
Carnegie meridian astrometry 

expedition . . . . . . . . . . . . . . . . . .  310 
Catsk111 water supply . .. . . . . . . .  ·396 
Cattle k1IIlng, humane . . . . . . . .  43 
Cement-coated walls, enameling . 106 
Cement from blast-furnace slag . 303 
Cement mortar In repairing bridge 

pier .. . . . . . . . . . . . . . . . . . . . . . .  203 
Centers, ftnding of, round work. ·456 
Characters, inherit. of acquired . 450 
Chord test, Blackwell's Island 

bridge . . . . . . . . . .  : . . . . .. . . . . . .  134 
Christmas tree upset., prevent . .  378 
Cl!lm-shell bucket, new ' type . . . .  "'137 
Clock to · open furnace drafts . .  ·455 
Clothing for the tl'oplcs . . . . . . . . .  87 
Coal lliinlng ' In .China . . .. . . . . . . .  246 
Coke, machine for handling . . . . . • 37 
Cold, distributing through pipes . .  314 
Collodial solutions of gold, opti-

cal properties of . . . . . . . . . . . . . 376 
Color blindness . • . . . . . . . . .  103, 299 
Comet, Encke's . . . . . . . . . . . . . . .  222 
Comet, Morehouse . . . . . . . . . . . . .  1 83 
Comets, mystery of . . . . . . . . . . . .  ·89 
Concrete :flower pots . . . . . . . . . .  ' ; ·380 
Concrete pier of bridge, repair . .  203 
Concrete steel, Is It a permanent 

construction . . . . . . . . . . . . . . .  ·373 
Anti-plague vaccine . . . .  : • • . . . .  ·369 Concrete system, noveL . . . . . . . • 472 
Arc of Peru . . . . . . . . . . . . . . . . . .  358 Condor, the ' California . . . . . . . . • 7 
Armor-plercng gun, an early . . .  ·21 0 Coney Island, mechanical joys of. 101 
Arslnoltherlum, prehistoric glant·253 Consular service, training school 75 
Artlflcial food, talla.cy of . . . . . . . .  310 Controller, non-segment · graphite 
Aswan ' Dam, success of . . . . . . . . •  5 ' .  resistance . . . . . . . . . . . . . . . . . • 110 
Attachment for printing stamps . 31 Copper-plating :flowers, etc • . . . .  ·379 
AutomobUe col11slons, force . . .  : . 294 (;oppet wire, manufacture' of . . . .  70 

Table-top photography . . . . . . . . . .  224 ' Automobile, commercial, and pneu- Cornstalks, manufac. paper from.274 
'tall bulIdlngs of New york . . . . . . .  400 matfc tire . . . . . . . . . . . . . . . . . .  134 Crit1cilim, ethics of . . . . . . . . . . .  392 
Telautograph, new form of . . . . . . 352 Automobile hoe . . . . . . • . . . . . . . . • 376 Croton.' watershed, development . •  394 
Telegraph sounder, Improved . . . . .  2�3 AutomoblIe for horses . . . . . • . . .  ·276' Cro!ser ' battleship, trans-Atlantic 
Telescopes, .mountaln . • . . • . . • • •  277 Automobile road race, grand prlze.392 record . . . . . . . . . .  ; . . . . . . . . • .  102 
Tetrahedral steamers . . . . . . . • . •  473 Automobile tour, GI1dden Trophy, Cruisers, future speed of . . . . . . . .  182 
Timber, machine for plllng . . . . . . .  88 fifth annual • . . . . . . . . . . . . . . .  54 Culebra cut, excavation of . . • • • • • 94. 
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Cullinan diamond, polishing . . . .  *262 
Curious facts about numbers . . .  354 
Cutter for shrubbery . . . . . . . . . .  *340 
Current �ushes during switching . .  154-
Cyclone, Nebraska, work of . . . . .  *78 
Cyclones on the sun . . . . . . . . • . .  *353 

D 
Dam. irrigation . . . . . . . . . • • 3, ·293 
Dam, Mari Kanav�, India . . . • . .  *149 
Dams at the Panama Canal, ex-

perimental . . . . . . . . . . . . . • . •  150 
Darning, lamp globes for . . . . . . .  192 
Darwinian theory, present pos! . . 39 
Daylight for recreation . • . • • • • •  70 
Diamond, Cullinan cut . . .  ; . . . . .  352 
Diamond, polisbjng the Cullinan. *262 
Dish-pan and drainer . . . . . . . . .  *228 
Display box, puzzling . . . . . . . . .  *381 
Dock and harbor improvements . .  *408 
Door check and closer . . . . . . . . .  *283 
"Dreadnought," launch of first . *334 
"Dreadnoughts," change battle-

ships to . . . . . . . . . . . . . . . . . . . .  107 
Dredger, bucket, "PHuse" . . . . . .  ·165 
DriIIlng holes in marbles . . . . . .  ·456 
Drilling horizontal holes, guide. *319 
Drive systelU, hydraulic . . . . . . •  *429 
Dry-blast system, rails by . . . . . . .  182 
Drydock construction, modern im-

provements in . . . . . • . . . • . . . .  *175 
Dry farming in semi-arid dist . .  *120 
Drainer and dish-pan . . . • . • . . . • 228 
Driver for small drills . • . •  .

-
• • • • 456 

E 
Earth, tapping for electricity . . . .  278 
Earthquake warning service . . . . .  42 
Eclipse of sun, December, 1908 . .  ·372 
Eclipses, recurrence of . . . . . . . . . •  171 
Egg. developing into an animal . .  ·56 
E.iector made of pipe fittings . . .  ·359 
Electric scrubber. for ships . . . . • 316 
Electric supply at Bilboa . . . . . . . .  46 
Electrical resistance of human 

body . . . . . . . . . . . . . . . . . . . . . .  126 
Electrical show, Madison Square 

Garden . . . . . . . . . . . . . . • . . . . .  258 
Electrical standards, accuracy and 

uniformity in . . . . . . . . . . . . . . .  330 
Electrical units, international . . 118 
Electrification of German rail-

roads . . . . . . . . . . . . . . . . . . . . . .  22 
Electricity, tapping earth for . . .  278 
Electro-acoustic measuring of sea 

distances . . . . . . . . . . . . . . . . . . .  375 
Electrocution of animals . . . . . . . .  123 
Electrolysis, washing fabrics by . .  171 
Engineers, monuments to . . . . . .  118 
Ethics of criticism . . . . . . . . . . . .  392 
Evolution of the blow . . . . . . . . . • 105 
Excavation at Abydos . . . . . . . . .  167 
Exhaust steam, power generation 

from . . . . . . . . . . . . . • . . . . . . . .  154 
Explosives, how to destroy safely.451 
Exposition, Japanese . . . • . . . . . .  87 
Eyes of plants . . . . . . . . • • • • • • . • 256 

F. 
.Fakes, a few facts about . . . . . . . .  183 
Farman, Henry, at Brighton 

Beach . . . . . . . . . . • . . . . . . . . . .  75 
Farman, Henry, a talk with . . . . . 86 
Fashions, . electric syst . . . . . . . .  . 466 
Feeling, hearing. seeing and 

smeIIing, curiosities of . . . . . . .  *6 
Ferment of egg yolk . . . . . . . . . . .  151 
Ferro-boron, manufacture of . . . . .  298 
Fighting tops, past and present . ·329 
Fire-control masts . . . . . . . . . . . .  299 
Fire service, high-pressure . . . . . . *24 
Fire service, high-pressure test . ·332 
Firebacks in the French navy . . .  274 
Fish hooks, book for . . . . . . . . . . .  *31 
Flexible mirrors . . . . . . . . . . . . . • 379 
"Flip-flap," Franco-British exposi*190 
Flower pots, concrete . . . . . . . . . .  *380 
Flowers, etc. , copper-plating . . .  ·379 
Fog, artificial. and air scouts . . .  223 
Folding tree stand . . . . . . . . . . . .  *378 
Foodstuffs, boric, salicylic, ben-

zoic acids in . . . . . . . . . . . . . . .  . 450 
Foodstuffs, sulphurous acid in . . .  426 
Foot bridge, wire suspension . . . .  *136 
Foot-power compound grinder . .  *264 
Forest fire, menace of . . . . . • . .  ·333 
Forest fi res, legislation . . . . . . .  . 426 
Forest fires, loss by • • . • • • . • • . . .  238 
F9rest service . . . . . • . . • . . . • • . .  454 
Fossil, wonders from Fayum . . . • 261 
Fourth dimension, explan . .  355, 374 
Fourth dimension, explanation of.454 
Fourth dimension prize . • . . . . . .  430 
Fountain pen . . . . . . . . • . . . • • • .  *143 
Freight distribution by subway . *413 
Freight tunnel, four-track . . . . . .  238 
French and German airships, new . ·43 
French navy of to-day . . . . . • . .  *181 
Fresh water from sea water . . . .  ·247 
Frying pans, cover for . . . . . . . .  *340 
Fuel, government investigation . 314 
Fuel resources . . . . . • . . . • . . • • • •  4 
Fuel, smokeiess . . . . . . . . . . . . . • .  223 
Fuels, relation to gas producer . •  70 
Fungus, destructive of white 

cedar . . . . . . . . . . . . • . . . • • • • • • 454 
Fuse cap, waterproof . • . • • • • • •  ·340 

Ganges, narrowing the . . . . . . . . .  "201 
Garden, Christmas ' tree . . . . . . . .  ·379 
Gas-driven ship ' problem • • • • • • • •  182 
Gas Ughter, · .4tlItomatic . • • • . . • • .  ·228 
Gas mantle, new . . . . . . . . . . . . . .  ·475 
Gas producer, relation to fuels . .  70 
Gasoline-propelled gunboats, river·140 
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Gatun Dam facts perverted . . . .  . 466 
Gear-driven propellers for aero-

planes . . • • . . . . . . . . . . . . . . . .  . 431 
German navy of to-day . . . . . . . .  *85 
"Germania," new German racing 

schooner . . . . . . . . . . . . . . . . . .  ·173 
Glass sponges, uses of . . . . . . . .  ·318 
Glidden tour, termination of . . . .  75 
Gliding boats, paddle wheel for . ·315 
Glue pot, old . . . . . . . . . . . . . . . .  *319 
Gold, optical properties of col-

loidal solutions of . . . . . . . . . . .  376 
Grain-washing machine . . . . . . .  ·436 
Grand Central terminal station, 

new . . . . . . . .  : . . . . . . . . . . . . .  *410 
Granite, quarrying, lifting proc. *301 
Green fruit, pre-cooling : . . . . . . .  372 
Grinder, compound, foot-power . .  ·264 
Growth and evolution, forms of 

memory and habit . . . . . . . . . .  207 
Guide for drilling horizontal holes*319 
Guiding light of our coasts . . . . .  *377 
Gun erosion . . . . . . . . . . . . . . . .  . 451 
Gyratory stone crusher . . . . . . . .  *309 

H 
Harbor and dock improvements . *408 
Harbor, New York, pollution of . .  70 
Hardness, testing for . . . . . • . . . . .  136 
Harmsworth trophy, motor boat 

race . . . . . . . . . . • • • • • . . • • . . .  ·111 
Hatching snakes . . . . • . • . . . . . . .  *46 
Heavens in August . . . • . . . . . . . .  *71 
Heavens in September . . . . . . . .  *151 
Heavens in October . . . . . . . . . . .  *219 
Heavens in November . . . . . . . . . .  *302 
Heavens in December. : . . . . . . . .  *375 
Hedin's, Sven, retum . . . . . . . . . . .  206 
Helicopter, experiments with . . . .  26 
Helicopter, Luyti�s . . . . . . . . . . . .  ·21 
Helicopters, inclined propellers . .  223 
Helium gas heavier than liquld . .  170 
Helium really liquefied . . . . . . . . . .  59 
High-pressure fire service . . . . . .  ·24 
High-pressure fire service, test . l"332 
High-tension ele!ltric currents 

upon plants . • .  :' . . . . . . . . . . . . . 142 
Hiscox, Gardiner D., death of . . .  207 
Hoe, automobile . • • • • • . . . . . . .  *376 
Holder for brooms • . . . . . . . . . .  · 143 
Hook for garments . . . . . . . . . . . . •  31 
Hot-air-driven torpedoes . . . . . . . .  77 
Human ostrich . . . . . . . . . . . . . . .  *139 
Hydraulic drive system . . . . . . . • 429 
Hydroplane and gliding boat, dif-

ference between . • • • • • • • . • • • •  40 

I 
Ice-making machine, domestic . .  *257 
Ice-making machines, kitchen . . .  155 
Incandescent gas mantles . . . . . .  *300 
India fighting the plague, how . .  ·369 
India rubber, artificial . • . . . . . .  284 
Insects injurious to vegetation . .  446 
Intemational electrical units . . . .  118 
Invention, question of priority . • . 279 
Inventors, problem to solve . . . . . . 314 
Inventor, tribute to civilian . . .  . 446 
Irrigation of E�t . . . • • • . • • •  : 5 
Irrigation of Yuma 'Valley . • . . . .  ·73 

J 
Japanese navy of to-day . . . . . . .  ·273 
Junior Aero Club . . . . . . . . . . . . .  434 
Jupiter's eighth satellite, theory . 74 

K 
Kaiser's silver flotilla . • . • . . • . .  23 
Kettle til ter . . . • . • . • • . • . . . . . .  * 340 
Kitchen ice-making machines . . . .  155 
Kite, motor-drivert • . . . • • • • • • . .  ·43 

L 
Laboratory of the. physiology of 

sensation . . . . . . . . . . . . . . . . . . .  8 
Lamp extinguisher, automatic . .  *340 
Lamp globes for darning . . . . . . .  1 92 
Lamp shade, metal; ·home-made . .  *380 
Lancehead viper, venom from . .  . 426 
Langley-a tribute . . . . . . . . . . . .  254 
Lathes, fluting and beading at-

tachment for . . . . . . . . . . . . . .  *339 
Lathes, screw-slotting attachment*319 
Launch of first "Dreadnought" . *334 
Lemoine case, outcome of . . . . . . .  5' 
Letter boxes, attachment for . . .  *192 
Levulose or fruit sugar . . . . . . . .  258 
Leyden jar, unbreakable . . . . . . .  *264 
Library in mintature . . . . . . . . . .  ·175 
Life-saving appliance . . . . . . . . . .  186 
Light, energy cOl,tSumed for . . . . .  206 
Lightning, new �coveries about.430 
Liner "Cleveland" launched . . . . .  219 
Liner, first 25-knot . . . . . . . . . . .  38 
Linoleum, making inlaId . . . . . .  106 
Lock for cars . . . . . . . . . . . . . . . . .  *79 
Locomotive, a new British . . . . . .  *41 
Locomotive, express, powerful . . 182 
London, models of old . . . . . . . . .  ·29 
Luminous projectiles . . . . . . . . . .  435 
Lunar appulse, December, 1908 . *372 
"Lusitania" record • • • • • • • • • • •  139 

M 
Macadamized road fiasco . . . . . . . . 274 
Machine for handling coke . • • • . .  ·37 
Machine for piling timber . . . . . .  *88 
Machine, Wimshurst, home-made. ·264 
Magic, Hindu . • • • . . . . . . . . . . . .  ·226 
Manufacturing under British 

Patent Act . .
.
. • . . . . . . . . . . . . .  166 

Mari-Kanav� dam, India . . • • . .  ·149 
Marine engine endurance . . • • • • • •  22 
Marine gas engine . . . . . • . • • • • • • •  54 
Match safe, convenient . • • • • • • •  *228 
Matches, waterproof • • • • • • • • • •  241 

Ma.thematical prize $25,000 . . . . . 246 
Measles, cannibal . . . . . . . . . • . .  *475 
Mechanical joys in Coney Island. ·101 
Medication, Ionic . . . . . . . . . . . . .  211 
Metallographs or photographs 

of metal specimens . . . . . . . . . .  *317 
"Microbe farm," a municipal . . .  * 104 
Micro-organisms, immortality of. 71 
Micro-photography, meaning of . .  123 
Mills, John Henry, death of . . . .  355 
Military ballooning in Japan . . . .  103 
Military dirigible balloons � . . . . .  135 
Military possibilities of aero-

planes . . . . . . . . . . . . . . . . . . . . .  107 
"Minas !1eraes," Brazilian 

"Dreadnought" . . . . . . . . . . . . .  *425 
Mine explosions, government tests 

of . . . . . . . . . . . . . . . . . . . . . . • . .  *27 
Miners' gallery and rescue train-

ing sehool . . . . . . . . . . . . . . . . .  *260 
Mirror!'!, fiexible . . . . . . . . . . . . . . • 379 
Mitts, waterproof . . . . . . . . . . . . .  192 
Models of Old London . . . . . . . . . .  *29 
Molding machine, multiple . . . . . .  *41 
Monoplane, No. 8 Bleriot's . . . . . .  *44 
Monumental blunder . . . . . . . . . .  350 
Monuments to engineers . . . . . . . .  118 
Mosquito larvre, electrocuting . . .  187 
Moth trap, electric . . . . . . . . . . .  138 
Motor accidents in Great Brltain.139 
Motor boat cup; defender of . . . .  102 
Motor boat race, Harmsworth 

.rophy . . . . . . . . . . . . . . . . . . . .  *111 
Motor bus, is it profitable . . . . . . . 134 
Motor-car lock, ·wanted . . . . . . . . .  219 
Motor cycle, novel . . . . . . . . . . . .  *474 
Motors, light-weight, early . . . . . .  392 
Multiple- air propeller, possibil . . •  244 
Multiple cycle for blind . . . . . . . . • 336 
Municipal microbe farm . . . . . . • .  *104 
Music stand or book rest . • • • . • . • 40 
Myths exploded . . . . . . • . • • • • • • •  243 

N 
Napkin ring, blacksmith's . . . . . .  *264 
Nasmyth, inventor, centenary of.238 
Naval stores industry ; . . . . . . .  *245 
Naval aeroplane . . . . . . . . . . . . . .  218 
Navy Department, reorganization.446 
Needle, rag carpet . . . . . . . . . . . .  ·319 
Newport conference . . . . . . .  294, 426 
Newton, Sir Isaac, and apple . . .  43t ' 
Niagara water power. restriction . 22 
Nobel prizes for scientific awards.451 
"North Dakota," launch of . . . . .  372 
No-segment graphite-resistance 

controller . . . . . . . . . . . . . . . . .  *110 
Numbers, curiosities of . . .  9, 43, 299 
Numbers, curious facts· . . .  . 451, 471 
Nut lock and bushing for boxes . *283 

o 
Oil pipes, Califomia, rifled . . . .  223 
Opera records, preserving of . . . .  *62 
Optical illusions . . . . . . . . . . . . .  *158 
Optical properties of collodial so-

lutions of gold . . . . . . . . . . . . .  376 
Ore concentrates, elevator for . . .  ·79 
Ore concentrator . . . . . . . . . . . . .  ·192 
Ovipositor drill, mechanism of . .  ·435 

p 
Package tie . • . . . . . . . . . . . • . . •  ·192 
Painter's platform bracket .' . . . .  ·319 
Panama Canal, ' progress on . . . .  ·431 
Panama and Erie canals com-

pared . . . . . . . . . . . . . . • . . . • • . .  218 
Panama hat, cost of . . . . . . . . . . . .  258 
Panama, work in rainy season . . 70 
Paper, consumption of . . . . . . . . .  ·237 
Paper from cornstalks, manufac-

turing . . . . . . . . . . . . . . . . . . . . .  274 
Paper industry related to forests 

and education . . . . . . . . . . . . . .  243 
Patent law, important . . . . . . . . .  259 
Patent, may a manufacturer buy.102 
Patents, report of Commissioner. 284 
"Patuxent," side launching . . . . .  *117 
Pearls, a farm for cultivating . . .  78 
Peary's polar expedition . . . . .  27, 38 
Perrine, Dr. F. A. C., death of . .  298 
Petroleum, India's resources . . . .  46 
Photographs, stereoscope for . . .  *320 
Photography, table-top . . . . . . .  ·224 
Photometer, a selenium . . . . . . . . .  *42 
Picture post-card industrY, Ger .. 318 
Piles, wooden, electrical teredo-

proof . . . . . . . . . . . . . . . . . . . . . .  47 
Pipe fittings, ejector made of . .  * 359 
Pipe wrench, improved . . . . . . . .  *192 
Pipe wrench, substitute for . . . .  *319 
Plants, electric currents upon . .  ·142 
Plants, eyes of . . . . . . . . . . . . . .  *256 
Plants, faculties of . . . . . . . . . .  *174 
Plow, novel type of . . . . . . . . . . . .  ·340 
Plow for tuming surface soil . .  *339 
Pneumatic vs. solid tires . . . . . . .  335 
Pneumatic tIre, and commercial 

automobile . . . • . . . . . . . . . . . . . . 134 
Police academy at Rome . . . . . . .  ·172 
Polishing a varnished surface . .  126 
Poncho and tent . . . . . . • • • • • • •  ·339 
Postal rates to England . • • . • . . •  246 
Postal tubes in subways . . • . • . . .  238 
Pre-cooling green fruit . . . . • • . . .  372 
Producer gas for steam genera-

tion . . . . . . . . . . . . . . . . . . . . . . . .  94 
Propeilers, Wright syst . . . . . . . .  471 
Punctures, tool for repairing tlre·359 

" 
Quebec bridge, rebuilding the. 91, 182 

R 
Radio-activity, doubtful cases of . .  182 
Radio-activity ot sodIum. . . . . . . .  62 

Rail joint and street noise cru- l Sugar testing in U. S. customs . •  168 
sade 

.
• . . • . • . • . . • . . . . . . . . . . . .  150 Sulphurous acid in foodstuffs . . . .  426 

Rails by . the dry-blast system . . . .  1 82 Sulphurous acid in sugar refin . .  139 
Rails, to prevent spreading of . . .  107 Sun, cyclones on . . . . . . . . . . . . . . *353 
Railroad fill, method of making . *276 Sun's radiation, its study . . . . . . • 241 
Railroad picks, repairing . . . • . .  ·155 Surgery, thoracic, new method . . 8 
Railroad spike, obsolete . . . . . . • .  ·. 107 Suspension bridge, Manhattan . .  *391 
Railroad spike, 20th century . . . .  86 Suspension bridge, Williamsburg. *391 
Railroad terminal station, Penn- "Swift," 38-knot destroyer . . . . . • 156 

sylvania . . . . . . . . . . . . . . . . . . .  *409 Swing seats, rope brackets for . . • • 41 
Railroad tie, improved . . . • . . . . • 436 
Railroad ties, future of . . . •  : -. • •  14 
Railroad tree planting . . . . • • • • •  63 
Railway accidents . . • . . • • • • • • • . 9 
Railway to Mecca . . . . • • • • • • . . •  186 
Railway, Pan-American • • . • • . • •  4 
Railway progress, Northern 

Nigeria . . . . . . . . . . . . . • • • . . . .  155 
Railway Rpike, improved . . . . • •  *283 
Rateau system, power generat . . . 154 
Rearming of warships . . . . . . . • .  155 
Red Cross Christmas stamp . . . .  454 
Reinforced concrete for boats . . . • 152 
Reorganization, Navy Department.446 
Rescue training school and min-

ers' galll'ry . . . . . . . . . . . . . . . .  *260 
Revolving Christmas tree . . . • . .  *378 
Roads, political economy of good . .451 
Rocking chair, rubber-tired . . . . . • 228 
Rocks and minerals, making . . . . .  370 
Roller mounting Christmas tree.*378 
Roosevelt dam . . . . . . . . . . . . • . . .  *3 
Roots and shoots, growth . . . . . .  *126 
Rope bracket for swing seats . . . .  *47 
Rotary home-made printing press .• 47 
Royalty, how it travels . . . . . . . .  *449 
Rubber-tired rocking chair . . . . . .  *228 

S 
Safety devices, suggestions for in-

ventors . . . . . . . . . . . . . . . . . . . . .  203 
Safety devices, test of • • • • •  ' . . . . .  38 
Salt industry . . . . . . . . . . . .  ' . . . .  *465 
Salving, British cruiser "Gladia-

tor" . . . . . . . . . . . . . . . . . .  : . . .  ·297 
Sandpaper, holder for . . . . . . . .  *359 
Sanitary railroad car, wanted . . .  254 
Santos Dumont's aeroplane . ;'; . *433 
Sapphires, artifieial . . . . . . .  ;"-!i. *452 
Sawing building in two . . . . . . . . • 205 
Schoolboy mind and science, 

119, 223 
Schools, special for gifted 

pupils . . . . . . . . . . . . . . . . . . . . . .  5 
Science and the schoolboy mind . 119 
SCIENTIFIC AMERICAN trophy, 

second contest . . . . . . . . . . . . . .  258 
Schooners, international yacht 

racing . . . . . . . . . . . . . . . . . . . . .  392 
Scout cruser "Salem," trials of . .  *25 
Screw-slotting attachment, lathe.319 
Sea water, artificial . . . . . . . . . . .  *88 
Seal and protector for knots . . . .  ·47 
Seismograph, home-made . . . . . . • 263 
Selfridge, Lieut., funeral of . . . . .  222 
Sewage, electrolytic purification. . 11 
Shaft sinking by freezing proc . . •  191 
Shank drills, holder for broken . .  ·319 
Shaving brushes . • . . . . . . . . . . . .  *143 
Ships' bottoms, electric scrubber*316 
Shoe varnish . . . . . . . . . . . . . . . . .  143 
Shoots and roots, growth . . . . . .  ·126 
Shore anchor . . . . . . . . . . . • . . . . . • 192 
Shutter attachment, new . . . . . .  ·284 
SIde launching, "Patuxent" • . . . .  *117 
Silica, melting . . . . . . . . .  .' . . . . . .  222 
Siphons, starting device f6r . . . .  *319 
Sky glows . . . . . . . . . • • • • •  : • . . . .  139 
Slaughtering, humane . • • •  ; . . . . .  23 
Slide rule, how to use .. • • • • . . . .  ·455 
Sluice box, improved . • . . . . . . . •  ·79 
Smoke problem, solution ot .. · . . . .  314 
Smokeless fuel . . . . . . . . . . . . . . .  223 
Snakes, hatching . . . . . . . • . . . . • .  *46 
Soap bark, detection of . . . • • • • • •  434 
Sodium, radio-activity of . . . . . . • •  62 
Solar eclipse, total, 1908 . . . . • • • .  55 
Solid vs. pneumatic tires . . . . . . .  335 
Soundings in Niagara Falls. . . . .  77 
South Pole trip . . . . . . . . . . . . . .  169 
Speed, question of . . . . . . . . . . • . •  22 
Spike, railroad, 20th century . . . .  85 
Spring, coiled, making . . . . . . . . • 264 
Staining wood. process for . . . . . .  155 
Star and crescent, notes on . . . . . .  23 
Steam-driven and gas-driven· bat-

tleship . . . . . . . . . . . . . . . . . . . . . ·58 
Steam generation, producer gas . 94 
Stellar streams, the two . . . . . . . .  106 
Step-ladder, collapsible . . . . . . . .  *339 
Stereoscope for photographs . . . .  *320 
Stoking, mechanical . . . . . . . .•. . 352 
Stone crusher, gyratory . . . . . . .  ;!,309 
Stope drill competition . . . . . . . . .  74 
Storage battery without chemi-

cals . . . . . . . . . . . . . . . . . . . . . .  *359 
Strains, models for illus . . . . . .  *469 
Street cars, prizes for es�ys on .. 278 
Street lamps and acetylene gas . .  167 
Street noise crusade and rail 

joint . . . . . . . . . . . . . . . . . . . . . . .  150 
Street noises, prevention of . 187, 223 
Structures, ornamental elevated . .  150 
Submarine successes . . . . . . . • . . .  202 
Submarines, transportation . • . .  ·468 
Subscribers, to our . . . . . • . • • • • • .  454 
Suburban service, N. Y. and 

N. J . . . . . . . . . . . . . . . • • • •  118, 166 
Subway cars, side doors for. . . . . .  22 
Subway, freight distribution by . ·413 
Subw;ay, power consumption in. . 4 
Subway, proposals for' cooling . . •  166 
Subways and tunnels . :  . . . . . . .  ·404 
Suez Canal, widening of . . . .  *60, 107 
Sugar, as disinfectant . . . . . . . . .  246 
Sugar, price ot, in olden times . .  138 

T 
Table-top photography . . . . . . . . .  ·224 
Tall buildings of New york . . . . .  ·400 
Technical heads for technical city 

. departments . . . . . . . . . . . . . .  . 370 
Telautograph, new form of . . . . . *352 
Temperature, the earth's . . . . . . . .  46 
Telegraph sounder, improved . • .  *283 
Telegraphic cables, and fishing 

methods . . . . . . . . . . . . . . . . . . . .  298 
Telephotographle process, new . . .  190 
Telescopes, mountains of Switzer-

land . . . . . . . . . . . . . . . • . . . . . .  ·277 
Tetrahedral steamers . . . . • . . • .  *473 
Theories verified, some . . . . . . . . .  254 
Thunder storms, young girl's 

theory of . . . . . . . . . . . . . . . . . .  123 
Tie, improved railroad . . . . . . . .  *436 
Ties, steel . . . . . . . . . . . . . . • • . . . .  4 
Timber, machine for piling . • • . . .  *88 
Tire for automobile wheels . . . . .  ·228 
Torpedo craft, tactical value of; 330 
Torpedo, Davis projectile . . . . . .  *159 
Torpedo, delayed-action . . . . . . . .  150 
Torpedoes, hot-air-drlven . • . . . . .  77 
Tourmaline, trick with . . . . . • • .  ·381 
Toys and tricks, recent . . . . . . . .  ·227 
Toys, new mechanical . . . . . . . . .  *453 
Trains under the East River . . .  ·191 
Trap, moth, electric . . . . . . . . . .  138 
Tree candles, Christmas, protect. *379 
Tree planting, railroad . . . . . • . .  63 
Tuberculosis Congress, Sixth, 

222, 242 
Tuberculosis exposition in New 

york . . . . . . . . . . . . . . . . . . . . . . .  451 
Tubes and sheets, Cowper-Coles 

process . .  . . . . . . . • . • . • . • . . • . .  9 
Tunnels and subways . . • • . . • . .  *404 
Turbine propellers . . . . . . . . . . . .  259 
Twin propellers for aeroplanes . .  279 
Two thousand-foot building . . . . . .  *53 
Typhoid bacillus, destroyed by 

water storage . . . . . . . . . . . . . . .  218 

U 
Ultra-violet rays, effects on eye . 278 
Umbrellas, method of christening.143 
Universal joint, simple desigu . .  ·247 

V 
Vacuum cleaner, home-made . . .  ·320 
Valve gear, Walschaert . . . . . . . . .  335 
Valves, expansion at high tem-

perature . . . . . . . . . . . . . . . . . . .  314 
Vanderbilt cup race, 1908 . .  294, .312 
Varnish made with carbon te�ra-

chloride . . . . . . . . . . . . . . . . . . . .  313 
Veneer and waste wood . . . . . . . . .  256 
Venom from the lancehead vlpor . 426 
Venus, calendar of inhabitants . .  87 
Villages at great altitudes . .  169, 315 
Volcanic ash as building ma-

terial . . . . . . . . . . . . . . . . . . . . . .  335 

W 
Wagons, brake mechanism for . .  ·436 
Wall paper, sanitary . . . . . . . . . . .  79 
Walls, cement-coated enameling . .  106 
Warship, the fastest . . . . . . . . .  . 4, 59 
Warships, rearming of . . . . .  155, 279 
Waste wood and veneer . . . . . . . . .  256 
Water current motor . . . . . . . . . • 283 
Water famine, precaution 

against . . . . . . . . . . . . . . . . . . . . .  310 
Water, price of . . . . . . . . . . . . . .  ·224 
Water sterilized at the tap . . . . . .  276 
Water storage destroys typhoid 

bacillus . . . . . . . . . . . . . . . . . . . .  218 
Water supply, Catskill . . . . . . . . . • 396 
Waterproof fuse cap . . . . . . . . . .  ·340 
Waterproof matches . . . . . . . . . . •  247 
Waterproof mitts . . . . . . . . . . . . • �!)2 
Waterways, useful artificial . . . .• i -5 
Weather charts, of high seas . . _ _  • ' 8  
Weather instruments, home-mad" t '2 
Welding, electric, new method . n <l 
Whaling methods, improvemenh; ; .} 
White Mountain express, wrecl'!-o23 
Winch, improved . . . . . . . . . . . . .  339 
Winding indicator for watches . .  *436 
Wire fastener . . . . . . . . . . . . . .  . 340 
Wire suspension foot bridge . . .  1*136 
Wireless telephony, long-distar,ce, 

Collins . . . . . . . . . . . . . . . • . .  .185 
Wireless typewriter, KnudR"n . '*296 
Wood, cutting with paper.· . . . . •  247 
Wood, microscopic tests of . . . . . .  257 
Workshop, construction of . ': . . . • 359 
Workshop, furnishing the . t . . . .  *456 
Workshop, handy man's . . .  : " . 350 
Wreck of White Mountain ex) � � 54 
Wrench, handy . . .. :i . . . . .  1 228 
Wright, Wilbur, at �e Man � h33 
Wright, Wilbur, in france . . . . . .  '169 
Wright, WlIbur, fulfills French 

contract . . . . . . . . .  ,. . . . . . . . . . .  258 
Wright, Wilbur, record for height.350 

y 
Yacht racing in 1961 • • • • . • • • • • •  218 
Yacht racing, schooners, for in

ternational • . • . • • • • • • • . • . • . .  392 
Yuma dam . • . . . . . . . . . • . . . . . . • 293 
Yuma Valley, irrigation of' . . . . . • 73 
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HARDERFOLD HYGIENIC UNDERWEAR 

Inter-Air-Space System 
Is two-fold throughout. : '�ffordinlit ��O::�ti�!ri:f�nc8l\m�: 

t�tclaaitudeB 

Invalids A"ihletes 
Professional Men 

Merchants Accountants 
And aU occupations iu life, lU�oor 
or out. 

Clothing. certain, Southern Manufacturing Co. 71.858 
Coal. semi-bituminous, Chesapeake & Ohio 

Coal & Coke Co . . . . . . . . . . . . . . . . . . . . . . .  71.706 
Colfee. Oakford & Fahnestock . .  _ . . . . . . . . . . .  7 1 .789 
Concrete pavements, R. S. Blome Co . . . . . . . . .  7 1 . 803 
Comstarch . National Starch Co . . . . . . . . . . . . .  71.788 
Cotton piece goods. lIbert Co. . . . . . . . . . . . . .  71.829 
Cotton piece goods. dyed. Millville Manufac-

turing Co. . . . . . .  . . . . • . .  . . . . . . . . . . . . . . . .  7 1 , 831 
Cream, face, Madam Waters Co. , • • . • • • • • . . •  71 ,724 
Drawers and undershirts, men ' s, Robert Reis 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71.837 
Drawers and undervests, men's, women's, 

and children·s.  Jesse V. Palmer C o  . . • . .  71.854 
Drills. Heller & Long . . . . . . . . . . . . . . . . . . . . . . 7 1 . 828 
Enamel for polishing metal. G. H. Baker . . . 71.704 
]j'ert::'��D�e���::�al�o. P����' . . ���".".� . � .  :��: 71 . 871 Over 1 , 100 Physicians 

�:;; :��!ite!�t:Si�ti}fA�D�:�L� 
"yatein of uudt!rclotLing

.
" 

HARDERFOLD FABRIC CO. 

Files. Nicholson File Co. . - . . . . . . . . • • • . . . • .  _ 7 1 . 833 
Films. kinematograph. Hepworth Mfg.' Co . • .  7 1 . 853 
Fishing tackle. F. E. Chester . . . . . . . • . . . • . •  71.802 

' Flavoring extracts. J. W. Colton Co . . .. . . . . 7 1 .815 
Flour made of wheat. W. H. Gardner Grain iiiliai llia River Street, TROY, N. Y. 

Send for Cata/(jEUI 

LET U S  B E  YO U R  FACTO RY 
STAMP INGS .  MODELS .  E X P E R T  W O R K  

� " I' I. Lo n ,: �I \I  II I "  A '\ " , 1' \ \1 , ' , ,\ ,. ' 0. 
:.) 7 U  IlAmi l t n n  ... t . .  t i t \ t I n n .! .  H. 

• Corliss Enll'lnes, 'Brewe1'8' 
and 'Bottlers' Machinery. 'l'RE VILTER 

M FG. COo. 899 Clinton St., Milwaukee; Wis. 

MODELS & E X P E RI M E N T A L  W OR K .  . 
Inventions developed. SpeCial !lIachlnery. 

E. V. BAILLARD. 24 Frankfort Street . New York. 

RUBB ER Expert Manufacturers Fine Jobbing Work 
PARICER. STEARNS " CO.. 22S.229 Sooth Street. New York 

E L EC T R I C  G O O D S.-BIIl Cat. S eta. Want 
Agents. Ohio Electric Works. Cleveland. O. 

MO DELS�CH 'CAGO M O D E L  W O R K S  
179 £ YA .J,.5CW 5 T CfllCA JO, IL L [S TA 8L /S/-lED I867� 'i � T q - ' 1(' l [ L C \  " r s  

M O O  R E �i:\\:;("';;!':ll.�'�\\\l�, �  \ ' l l � � ;"I�t 1'/i; l'�lj �;I' I\;�:;.lt\:.l� : 
& C O . 1 1 1 1 1 1 1 1 1 1 \ 1 1 1 1  1- I I I I k l i l i  " · \ l l t ' .  ( h l l n'"". ( ... \ ,  

DRYING MA·CHINES For Steamed Rice Paddy and many other granular and 
pulverized materials. 

So E. WORRELL, Hannibal, Mo.. U. S. A. 

Experimental & Model Work 
ow. ct advlu ffu. WID. Gardam &; Son. 221 Fulton St,N.Y 

N OV E LT I E S  8: PAT E "TED ARTIC L E S  
IMNUflr'TUREO HY CONTRACT ?d�CHING � IFS  SP[I, IA,  \lACHIN, 'l '. 

E . K O N I G S LOW 51A M P ' N G  & l � u l  WD�K:; .  C '  f \ f  ' A ' "  0 

Model & Experimental Work 
Mechanical ,. Electrical DetlceL J.l.EI\l, 181 Washington St.,1I. ,. 

ASPARAGUS SE'ED.-l.OOO Ihs_ Palmetto. 11.000 

�t, AJ¥��\�,\\,.8r.V�.dh.fr08.' :&��·[��11���M�a�. 'b� 
MASON'S NEW. PAT. WHIP HOISTS 

save expense and liability inQident to Elevato1'8. 
Adopted by prlnclpal storehonses in New York &; Boston 

Manfd. by VOLNEY W. MA SON & CO .. Inc. 
Providence. It. L. U. So A. 

=-- T H E  S C H W E f<. O T L E  S TA M P  C O  �. ') T £ [ !  S T A M P :;, .  l E T T E R S  "< F I � tJ R E. S  � B R I D G E. F' O R T C O N i, 

m�!fo!k�!OIlU�PJ!�!!!!!,�: 
25C, Parlor 'i'rlcks Catalogue, free. 

MARTINKA. &; CO.. Mfra.. 493 Sinb Ave •• New York 

LEARN WATCHMAKING 
We teacb It thoroughly In as many months as It 

formerly took . yeara. Does away with tedious appren
ticeship. Money earned while .tudytng. Positions se· 
cured. Easy terms. Send tor catalog. 
IT. 'LOUIS W ATOHMAKING SOHOOL, st. Lo .... lIo. 

Buggyaut 
The w i n t e r  vehicle. 
Few parts. few trouble. 

CIIAS. S. DURYEA, Readl_" l>a. 

r HOW 
: .  Manufacturers · 

Can Increase 

Their Business 

Read carefully, every week, 
the 

Classified Advertising Column 
in the 

SCIENTIFIC 
AMERICAN 

Some week you will b e  likely 
to find an inqltiry for some
thing that you manufacture or 
deal · in. A prompt reply may 
bring an order. 

Watch it Carefully 

& Mill Co. . .  . . . . . .  _ . . . . . . . . . . . . . . . . . . . 71.793 
Flour. w)leat. Dawson & Seaver . . . . . . . . . . . 71 .778 
Flour. wheat. Detroit Milling Co . • . . . . . . . . .  71 .779 
Flour. wheat. Orr Bros. . . . . . . . . . . . . . . . . . . . .  7 1 .791 
Flour. wheat. Gopher State Milling Co . . . . . . 71 . 810 
Foods. certain. H. F. Hemingway & Co . . . . . 7 1 . 811 
Foods. certa in. Neuman & Schwlers Co . . . . .  7 1 .817 
Furniture, article ot, V. D. Burnam . . . . . . . .  7 1 , 864 
Garment closure fasteners, separable, Clarke 

Sales Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71.827 
Glue, marine, Asphaltum Products Co. . . -. -. .  71 .860 

g��. s���Wi��ni��le��r'6'h
a
ew1��d ��'ft �� : : : :  +tm 

Hair tonic. D. E. Shepherd . . . . . . . • . . . . . . . .  71.720 
Handkerchiefs. linen and cambric. Belfast 

Linen Handkerchief Co . . . . . . . . . . . . . . . . . 71.846 
Hay or alfalfa meal. ground, M. C. Peters . 7 1 . 8 1 8  
K i d .  glazed. McNeely & Price . . . . . . . . . . . . . 71.715 
Leather machinery belting. J _  Hendry . . . . . . 7 1 . 867 
Lime. Virginia Lime Co . . . . . . . . . . . . . . . . . . . . 7 1 . 870 
Liniment. E. Bach . . . . . . . . . . . . . . . . .  71.702. 71 .703 
Machinery,' tools, and! parts thereof, certain, 

General Comlloslng Co. . Gesellschart mit 
beschrankter Haftung . . . . • . .  _ • . . . . . . . .  71.849 

Medicine. C. H. RuSh . . . . . . . . . . . . . . .  'H.717. 71.719 
Medicine. Bristol-Myers Co. . .  _ . . . • • . . . . . . .  71 .799 
Medicine for the treatment of certain dls-

eases. Franco-American Ferment Co . • . .  71,708 
Metal reinforcing device, American Concrete 

Sheet Co. . .  . . . . .. . . . . . . . . . . . . . . . . . . . . . .  71.796 
Milk food for infants and Invalids. Joseph 

Nathan & Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  71 .816 
Night shirts. paj amas. and smoking j ackets. 

Paragon Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 .834 
Overalls, jumper, work coats, and work 

pants. Smlth-McCord-Townsend D. G. Co . 71.857 
Painters' materials. certain. A. Wilhelm Co . 71.794 
Paints. cold water. N. Z. Graves Co . . . . . . . . 7 1 . 784 
Paper. writing. F. O. Hanson . . . . . . • . . . . . .  7 1 . 852 
Pen and pencil safety clips, tountain, L. E .  

Waterman Co. . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 . 855 
Periodicals. Home and Farm t:'ubIlshlng Co. 71.868 
Plumbing supplies, certain, Best Manufactur-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 71 .797 
Polishes. finger-nail. H .  Straus . . . . . . . . . . . . 71.722 
Powder, ' talcom, R. Huduut's Pharmacy . . . . 7 1 , 716 
Powder. tOilet. Henry B. Gilpin Co . . . . . . . . . 71 .710 
Printing and embossing. Hartnett Vulco-

graph Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 .812 
Razors, pocket knives, and scissors, Graef & 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 850 
Remedy, cough. Hickory Bark Remedy Co . .  71 .711 
Remedy for dandrulf. and Itching scalp. P. C. 

Clemensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71.707 
Remedy for malaria. M. Case . . . . . . . . . . . . . 71.705 
Rice. rice Oour. and rice meal . A. B. Murray 71.783 
Sardines in mustard sauce, American, Globe 

Packing Co. . . . . . . . . .  , . . . . . . . . . . . . . . . . .  71.809 
Shoes. molders ' .  F . . M. Strahl . . . . . . . . . . . .. . 7 1 . 839 
Snull'. Strohmeyer & Arpe Co. . • • . . . . . • . . • .  71 . 824 
Soap. Soaplake Soap & Mfg. Co . . . . . . . . . . . .  71 .721 . 
Soap chips. J. T. Kenny & Co. . .  . . . . . . . . . .  71 .712 
Sporting goods. certain. A.  J. Reach Co . . . . 71 .795 
Stogies . .. M. Marsh & Son . . . . . . . . . . . . . . . . .  71 .782 
Stone, rough and cut. Caden Stone Co . . . . . .  7 1 .866 
Stout and ale. Edward & John Burke . . . . . . .  71.806 
Stoves, furnaces, and ranges, Cole Manufac-

turing Co . . . . . . . . . . . . <.: . . . . . . . . . . . . . . . .  71.865 
Stoves. heating and cook. " .  A.  Klalne . . . .  _ 7 1 . 869 
Sweeping .  compound. chemical. H. Burgess . .  71.800 
Syrup for making beverages. S. R. Biggs & 

Co . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  71.798 
Tea, James Van Dyk Co . . . . . . . . . . . . . . . . . . .  71.781 
Tea. Hills Brothers . . . . . . . . . . . . . . . . . . . . . . .  71.813 
Tires or rubber and fabric. automohile and 

hlcycle. Ajax-Grieb Rubber Co. . . . . . . . .  71.861 
Tolfee. hutter-scotch. and fruit tahlets. Horn-

'by Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 81 4  
Tools. certain. American A x e  & Tool Co . . . .  71 .845 
Tooth paste and tooth wash. G. A. Swartwout 71 . 723 
Underclothing. certain. Utica Knitting Co . . . 7 1 .859 
Vehicles. certain. Durant-Dort Carriage Co . .  71.805 
Watches. watch l!lovements. and parts there-

of. Hampden Watch Co . . . . . . . . . . . • .  _ . .  71 . 851 
Water. natural mineral. T. Tomlinson . . . . . .  71 .792 
Waterproof oil blacking and dressing. E. H. 

Galligan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71.709 
Whiskies. Figge-Doyle Co. . . . . . . . . . . . . • . . . .  71 . 847 
Whisky and cocktails. rye. Vonellf Bros . . • .  · 7 1 . 840 
Whisky. blend of corn. R. M. Rose Co . . . . . .  71.835 
Whisky blended with pure straight whiskies. 

rye. J. Relnstine . . . . . . . . . . . . . . . . . . . . . . 71.836 
Whisky. straight rye . J. S. Finch & Co . . . . 71 .848 

LABELS. 
"Black Beauty Stove Pollsh. " tor stove pol-

ish. C. W. Lub. . .  . . . . . . . . . . . . . . _ . . . . . . 14.p!>2 
HBritton's Carbol1zed Ointment, "  for an -oint-

ment. C.  J. Britton . . . . . , . . . . . . . . . . . . .  14.550 
"ClgarroB Finos," for Cigars, American Lith

ographic Co. . • • . . . . . . . . • . . . . . .  ; . ' . 14.541 . 14.542 
"Coon town Shooting Gallery, U for a game, 

B. B. Bennett . . . . . . . . . . . _ . . . . . . . . . . . . . 14.558 
"Fabrics de Tabacos Superlores CigarrQs," 

"Gr!�� ��l't,:,;. '�. f�' c��� . <t' ii."6ig�; '6�: i!:g�� 
"High Grade, "  for beer, Wllmanns Bros. Co . 14,546 
"Improved Gem Clips, " for clips for holding 

papers. G. W. McGill • • . . . . . . . . . • . . . . •  _ 14.554 
"Kastroil . "  for· a liquid preparation ot .cas-

to� 011. S. P. Crandall . . . . . . . . . . . . . . . . .  14.549 
"Mosaic Puzzle. "  for mosaic puzzle, O. F . .' 

R. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J4.559 
" N. W. D. G. A. Standard Scale, " for men's, 

women's, children's, and infants' under-
wear. G. B. Hallday . . . . . . . . . . . . . . . . . . .  14.556 

"Olio Puro d'Oliva / '  for Italian ol1ve oil, J. 
Petrocelli . . . . . . . . .  . . . . . . . . . . . .  . .  . . .  . . .  14.548 

"Quality Mark , "  for draperies, portieres, 
covers, lace curtains, blankets, ham
mocks, porch-screens, carpets, mattIngs, 
and rugs. A .  H. Barker . . . . . . . . . . . . . . . .  14.557 

"Regal Fibre a Modern Paper G , "  tor wrap-
ping paper. G. A. Manz . . . . . • . . . . . . . . •  14.553 

"Tourist Invisible Fastener," tor invisible 
tasteners for ladles' skirts. Sterllng Pin 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.555 

"Traveler. " for roasted cottee, Tennessee Cof4 
tee Co. . .  . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 14.547 

HTwo Reporters, H tor cigars, Florida Ha-
vana Cigar Co. . . . . . . . . . . . . . . . . . . . . . . . .  14.543 

"Yeager's Mite Killer," for a remedy tor 
mites and roup. J'. R. yeager • • • • . . • • . . •  14,5!>1 

PRINTS. 
"Forged Steel Vehicles," for vehicles, Pon4 

tlac Buggy · Co. . . . . . . . . . . . . . . . . . . . . . . . .  2.399 
" 'The Free' Sewing Machine . "  for sewing 

machines. Illinois Sewing Machine Co . . . .  2.398 
"Winnpr, " for playing cards, Willis W. Rus-

sell Card Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.397 

A printed copy of the speclOclltion and drawing 
of .any patent In the foregoing Hst. or any Plltent 
In print issued since 1863. will be furnished trom 
this omce for 10 cents. provided the name and 
number of the patent desired and the date be 
II:lven_ Addre •• Munn & Co .• 361 Broadway, New 
York. 

Canadian patents may now he ohtalned by the In
vento1'8 tor any ot the Inventions named In the to...,
,wing lIat. For terms and turther partlcula", 
.ddr ... Mnnn " Co • •  361 Broadway, New York. 

ne ereat aatural relOurce. of this country - the" 

Notthe ","''' I7_r� 
how you and 
spoliation and 

deled and answerin&, the . 
qu .. don: 

the land itself - are 

Technical -World Magazine 
C H I C A G O  

HOW DID THEY ' GET, IT ? 

American Homes and Gardens 
gives its readers the experience of experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word " Home " for its keynote. 

HOW TO BUILD THE HOME 

Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of 'each issue. 

HOW TO DECORATE THE HOME 

The most experienced decorators in the country describe how the best 
and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE GARDEN 

The frame of the House-picture is the garden, and success in its treat
ment means that each tree and shrub is correctly placed as well as properly 
grown, .  hence this department will be f9und most helpful. 

OUTDOOR
' LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES. 

every phase of country life is authoritatively discussed from month to 
month in its pages. "American Homes and Gardens " is conceded to be 
the handRoll1,est magazine published in America. Its beautiful cover printed 
in colors chlmges each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year 's subscription now 
we will send you the November and December, 1 908. numbers free ; in 
other words, fourteen months for price of a year 's subscription. 

The Season's Best Club Combinations 
Scientific American or American 

Homes aad Gardens . _ • • . • _ _  
Review of Reviews . • • • • • • • • . • .  

ScIentific American or American 
Homes and Gardeos . • • • • • • •  

Review of Reviews . . .  • • • • • • • •  
World's Work . • . • . . . . •  _ 0  • • •  0 .  
Everybody's Ma2'azine •• . . . . . • • •  

Scientific American or American 
Homes aod Gardens • . • • . • •  

Everybody's Manzine • • . • • . • • • . 

World's Work . . . · .. . . . . . . . . . .  . 

$3.00 1 $4 45 3 00 � • $6.00 J 
$3.00 1 3.00 $6 80 3_00 • ( . 50 I $10_50 J 

$3.00 1 
( .5. 0 1 $5 

35 3 .00 • $7.50 

Scientific American or American 
Homes Bod Gardens . .  • • • • 

McClure's Magazine . • • • • • • . . . . 

Review of Reviews . . • • . . . . • . • .  

Scientific American or American 
Homes and Gardens • • • • . • • .  

World's Work. .•• •  . . • • • • • • • • .  
Delineator . . . . • • • • • • • • • • .  . .  

Scientific American or American 
flumes and Gardeos • 

McClure's Magazine . . . . . • • • • • • 
Woman' 8 Home Companion. . • • 

$i:r. g } $5.35 $7.50 
$
�:gg } 1 .00 $7.00 $5.10 

$3.00 1 gg $4.60 $5.75 J 
After Febl1lllry 1. 1909. 2Sc. must be added to combina

tions includinr Woman's Home Companion. 

MUNN & CO� , 36 1 Broadway, New York City 
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IE MANUFACTURU�OULDED AND 
SPECIAL RUBBER GOODS OF.EYERY 
DESCRIPT ION. AND CAN FURN ISH 
ANY SPECIAL RUBBER ARTICLE: 

TO YOUR SA'(l5FACIIPtli -

N EW ;YORK 

C O LD G ALVAN I Z I N G .  
A M E R I C A N  PROCE S S .  N O  R O YA LT I £S .  

SAMPLE. 5 A No I NFORMATION N APPLICAT I O N .  

i" WELL, WELL ! 
I HEAR YOU 
PERFECTLY 
NOW!" 

I t [ he:lr you anywhere 
the room j why I CQuiri 
not hear ordlnsry con
v e r s a t i o n  o n e  f o o t  away. " [  h a v e h a d  t h e  

�����t��� i�o;; ��r ��a�?i to me. Gold could not bu�' it i f  [ could not get 
altother,l' GARRE'IT BROWN, 
St. Louis, Mo. 

Th e experience of Mr. 
BrowlJ \ tS�� paoro nerewUb) is 

N I C K E L 
.ND 

El ectro- Plat ing 
Apnar3tn8 Ind  Material 

THO 
H a n s o n  & V a n W i n kl e  

Co., 

'S e ,,· n t' li .  N. J .  
28 & 30 S. Canal St. 

C b i Cn2'o. 

tbe Slime as that of�housands who are now usinll the Acollsttcon -to them we bavt! said as we now sa�,j,�it°t�e Acousttcon and let us prove that it wit make you bear ea.sily. distinctly and clearly 
ENTIRELY AT OUR EXPENSE." 

If you are not convenient to one of our .many offices. you can tet:lt it at your own hornet and If you 
���lg�:t�

a
Yo

a
i�1!r���1�ot��n�U�,��I��g;���h�� 

eVf Ve¥�"ii'!."b�;n�ea;rinOtlCeable bead band Is furnisbed with t be ear-piecej its use makes it unneccessary to bold tbe ear-piece and leaves both hands 
�����c:��I/r::ir .���I�� :.!i°e ��h��:e 1,"e"a':Js���� 
and ear·piece·in·vlsible. The Aconstlcon Is tb. original electrical bearing device, ful ly protected by U. S, patents, and you cannot secure anything as efficient under anotber name, Write for particulars of tbe Free Test, Booklet. etc., to 

THE GENERAL ACOUSTIC CO. 
848 BROWNING BlDG. 

Broadway and 32d Street. New York 

Save Money by Machinery ! 
Yo� can do this easily with the right. 

machinl! in all furniture factorIes. 
DODDS' 

T I LT I N G  C I RC U LA R  SAW 

:��il�DS�re!5 r!�re�:s, ac'��r�:e�n 
th:ut';;��� 

Removablt> throst in table. 12·lnch rip or 
cross-cllt saw with each machine. Write for 
free ilhls�rated catalogue an. price list. 

ALEXANDER DODDS, Grand Jlapld .. Mich., U. S. A. 

A U T O �I OBILE BA R G A I N � -New and Used. 

a ::;�earr�'f ii.�e�o��o:O�ut;l����� f��IJlZt�alr�n���e�� 
8tocked o:anufactur'lfS. are now selling at actually balf 
of Itst price. Send for particulars. Used Cars. Several bundred of the most popular and 
�����l:t ���:

s 
$5fu cf�S$:.ax,�l 

t
11�g�'e����e

o
su�t��: abouts at trom $100 to $1,000. Bargain sheet on request. Cut the cost of matntenance in fialf b:v huying Judic-

tg���· ��tbJ�. ��'tW�"u'iten�otual��rit O��o!�l��g\.��:; Square Automobile  Company ,  Jarllest !eal�rB o f  new and 8econd band automobiles in tbe world, 1597-99-1601 Broad
way. New York City. 1332·34 Michigan Ave, CbIC8l<O, III 

Scientific American DECEMBER 26, 1908. 

WRITE FOR THIS BOOK ON THIS FULL . 1----------_ 
H � · 20·Horse Power Goes the Route CAR that ALWAYS 

Not " an engine in a buggy " but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles_ Goes 25 miles on one 
gallon of gasoline. 

THE INVINCI BLE scn. ACHT AUTO·RUNABOUT 
.,_ ••••••• __ •••• 

Handsome lines and finish-Regular auto appearance-High • wheel style best for aU roads-sand. mud and mountain climbing. Economy of first cost and long life durability. Quick control from steering wheel-Friction drive-Double chain to each rear wheel-Absolutely gearless and clutchless-Puncture proof Goodrich solid rubber tires-Timken roUer bearings-Schebler carburetor. etc. AU of highest quality. Write for price-Free books as prospective buyer or special offer to agents. 
THE SCHACHT MANUFA CTUR.ING CO., 2700 Spring Grove Ave. ,  Cincinnati, Ohio 

We will exhibit at the N. Y. 6how, Dec. 31 to Jan. 7 and �t the Chicago show , Feb. 6 to 13. 

BOERl 
B INOCULAR  

"PAGOR" 

Bristol's 
Recording 
Instruments 

For P RESS
'
V RE 

TEMPE RATVRE 
& ELECTRICITY 

The smallest and newest PRISM CLASS 
made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. I LEAR.N 

Write for Catalo£Uu' 
THE BRISTOL CO., Waterbury, Conn.  

Descriptive catalogue sent on request. TO BE A WATCHMAKER 
C. P. GOERZ AMERICAN OPTICAL CO. 

52 Vnlon Square. E • •  NeW' York 
Bradley Polytecbnlc Institute Hor�::���� ?Iif:��en\ 
Formerly P.n::;ons Horological Inst. SAN FRANCISCO, C.6.L. 703 Claus Spreckels Bu ilding Larges� and Rest \f ateb Sebool in Ameriea 

CRUDE  ASB ESTOS 
We teach Watch Work, Jewe lry, Engraving, Clock Work , Optics. 

Tuition re3S0n!lble . Board snd 
rooms near s('hool at moderste rstes. 
Send for C:lt:llo� ot tnform.�ltion. 

D I.R E CT F R O M  MI N E S  
P R E PA R E D  R .  H .  MARTI N ,  

ASBESTOS FIBRE O FF ICE, ST. PAUL B U I L D I N G  
for  M a n ufactu rers use  220 B'way, New Vork .  

THE B E R KEFElD F I LTER 
1'be Standard of tbe World. 

I 

;f!'J' o���l���er 6��R�infr�.i.Pb��� water. Tested and recommended 
world. b�h���t,:':����fA�:nf;�n �rit1et:l� ter tecbnlc during the last ten yea ... Tbelllterglves water In small and larl:e Quantities according to the sizes. Easily 
cleaned, 1I1ter cylinders sterlllzed by boW�'it'kF!�eh�e'j..dI t'T�iiu�b

s
. 
to 

4 Cedar !Street, N ew York 

BOUND VOLUMES OF 

American 
Homes and Gardens 

--- 1908 ---
494 Pages. 1.100 Illustrations. Price $5.00 

�m.eri.can @ ..om.e1l' and <mardrn1l' c ? v e r s  a 
wlde scope ; 

it deals with house building from the design and construction of modest 
cottages on tiny lots to the building of mansions on large estates.  All 
degrees.·of gardening, from laying out a landscape to the planting of a 
window-box, are dealt with. Practical questions of water supply, of sani
tation , or of the arrangement of the kitchen receive equal treatment with 
draping of windows or the arrangement of old china. 

�m..e.rt.can @..om.e1l' and <mardrn1l' is beautiftilly 
=---------"-""--_______ ".;;,, ______ printed. The 
year ' s  volume contains more than a thousand engravings, as full of detail 
and finish as actual photographs. They depict some of the old and historic 
mansions of America, and the most beautiful of gardens or of natural 
scenery. The following list of a few of the principal practical articles 
which appear in American Homes and Gardens during 1<)08 will show 

the wide choice of subjects : 
NOTABLE AMER ICAN H O M E S  ( 1 2  descrIpt ive 
articles)-THE ROSE AS A S U M M E R  BEDDER
PR IVATE AUTOMOBILE GARAG ES - LEADED 
G LASS W I N QOWS-ETCHING O N  COPPER AND 
BRASS-PROBL E M S  I N  HOUSE FURNISHING 
( 1 2  papers)-GARDEN WORK ABOUT THE H O M E  
( 12  papers) - I N DOOR B U L B  CULTURE-FARM
I N G  E X P E R I MENT OF A WOMAN-RUGS FROM 
T H E  SCRAP BAG-WATER PAR KS-OLD T I M E  
L I G H TS-LATC HES AND KNOCKERS-THE S U N  
ROOM-JAPAN ESE GARDENS I N  A M E R ICA
SUN DIALS-HEAT I N G  AND L I G H T I N G  WITH 
ALCOHOL-SPR I N G  H O U S E S  OLD AND N EW
PLAN N I N G  A COU NTRY H O M E-TH E  H O U S E  
ROOF AND I T S  GARDEN-T H E  PLANT AND T H E  
S EASON-GARDEN STREAMS A N D  BRIDG ES
STENCIL WORK I N  HOME DECORATION
B U N GALOWS ( 1 2  artle :es)-SCIENTIFIC POUL· 
TRY B R E E D I N G .  

�� N�e��O� 
Pay More-Do 

Not Expect Me
chanical PerEection for Leaa 

IF you are willinQ; to be done. any machine will do. -And that is just as true of an automobile as it is of any machinery you use in your business. - Sometimes in the manufacturing business, it seems wise, for reasons of expediency to buy cheaply. But there i� too much demanded from an automobile to expect a cheal?ly bought car to give satisfaction even temporanly. -As is the case with other machinery. when you are ready to part with it, you will find your cheap automobile nothing but a pile of junk and your pocketbook suffers by a many times multi-pl��6:�c::Jf!:�:r�iier���a!��� common sense and business judgment in buying an automobile that you would use in any business investment. -Don't be misled bl the extravagant claims made for very low-pnced cars-nor the claims made for a very high-priced car. -The features of the GLIDE are revolutionary and distinctive when the price is considered. They are built in, made an integal part of the car. -None of them are found in very low-priced cars. But few of them are found in very highpriced cars. 
But Read and See-Then Ride and Know 

�i�:l ��';��:����!:l) ���i����b�8:::fn���lit� �: 
a gra.de never found in the widely heralded low-p1'iced 
cars. The pM-ce alone makes it possible in the GUde. 

-An improved form, selecti ve type of transmission 
which eliminates jer.ks when starting and jolts when 
stopping. -A bevel driving gear of ample size-held always in 
mesh by its OHm special bearings. 

-Vana.dium steel springs which do away with the 
Deed of shock absorbers. , 

ce
-;t

bl
!�Uble--hlDged hood- power plant instantly a.c-

g;t��/�;:
J
:� type of multiple disc clutch that cannot 

at
te�lfo��lcatiDg system which ispositive-requiringno 

-A double set of brakes-distinct from the 8.:xle--in
ternal expanding and external contractlng-wlh bold 
the car on any grade. 

-3i. x 'K tires aU around-Wheel ba.se-too inches. 
-All the features of the GUdeare bunt in. It wouldn\i be a Glide if it didn't have them all. 
-There Is no more graceful car made. Its appearance 

=�10e::a�:����;V;::�irl:;,n:��a:.��l��.purposeful 

sta-;ra��:� o�n:h�to:y�l�lt !n�ice:tti;ieod alf 
tl:�oi;� ::���fy� 

Write us today. We invite comparison and an opportunity to 
demonstrate. 

THB BAIHHOLOMBW COMPANY 

Standard Manufacturers A. M. C. M. A. 
603 Glide St. , Peoria ,  III. 

Road8tel"-I!I.ntne cho88t,,-wheel base 106 Inchea , 
seah }"ou r :  86 x 4 Inch tires-'2. 000. 

00 YOU H AV E  K N I V E S  TO G R I N D .  S I L.V E' R 
TO P O L I S H .  S M ALL TOOLS TO OPERATE,  
WAS H I N C;  MACH I N E S  OR WRI NC;ERS TO R U N '  
L E T  TH E R E D  D EV I L  
WATER MOTOR DO YOUR WORK 
Attached to any water faucet wil l  develop 

up t o  3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construction. 6einch Motor for 
Mech anics, Butchers, Grocers, small tools 
andWashing �:��£el�.H��i�rn t:����re. Net 

price $ 6 .alb with order. 
4-inch Motor for KTindln2'. polishinll. 

fans,sewinllmachlne. Doctors. Dentists. 
Dru2'2'ists. Net price Motor with Pulley 

��l��� :��h ��f�·�;:�t ;!ithl·0��� 
D I V I N E  W A T E R  h4 0 T O R  CO . . D E P'T 11. U T I C A . N . V. 

Every country residt!nt, if there'8 a stream on his land 
. ::v��ie�c:����ol i::r b��n�r:a�r�

e
hl�'1h� ����:� 

of bod pumping. Simply install a 

N IAGARA HYDRAUL IC RAM 
Works day aDd n�ht without attention. Bet
ter than a gasoline engine or windmill. Senrl 
for booklet AA and estimate. We furnish 
Caldwell Tanka and Towers. 

NIAGA.RA. IIYDIUULIC ENGINE CO. 
UO Nassau St., N. Y. }I'adory, Chest.er, Fa. 

Musical Tubular Bells 
Hlgltest Mechanical and Musical Art 
Have you .. taste for MUSIC, I 

��:!:���r���:gdin��t\�;llo�e 

tiOllS. Price $5.00. 
A limited number of volumes for 1907 

are available. 480 pages. 1 ,050 illustra
Volume for 1906, $5.00. Volume for 1905, $3. 50. �,.:-�-� --C-R-O-B-E-T-.... ' ; 

::t! '._ Swiss . Files i � MUNN &. co., Publishers. 361  Broadway, New York � 
_ %We> .. ==- !lnd other tools shown ! ���������������������������� 

people bave bad tbelr salary Increased five told by using our 
Musical Novelties. Can be learned In bours where ordinary Instruments takes months. 

Send for our new l ()1}..page Ill ustrated 
catalog free. A lso 24 pages standard and 
popular sheet music arranged for one or two 
peop le, showing how to plAy our instru
ments, for 24 cents in stsmps. 

J. (J. DEAGAN 
2151 No. (JIark St.. (Jh1CBIrO. IU. � - . .  In catalog 27. Sent 

free if you mention this paper when writing. 
MONTGOMERY It CO., 109 Fulton Street. New York City 

• ' The B all Trans m i s s i o n  ril 
I ,  " 1 F O R  0 " ' I ' lllll�'� Automobi1es &Mo\::orBoa\::s ·n� l-,j N E W  YOR K G EA R  WORKS , I "E- � FU::. E � P O I  ... T A V E  Sf<OO K LV' N  N Y 

News TYPEWRITERS M!��S 
Visible Writers or otherw1 .. 

O/l"ers. Remlngtons, Smiths, etc. 
Shipped ANYW H E R E  tor Free Tria l ,  or RENTED. The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers allowing R E N T  to A P PLY. 

100 to 1 25 pages, 9" x 1 3",  weekly. Send ten cents for Simple copy. Prloes $15.00 Up 
If you cannot locate desired engineering equipment write our .. Readers Want " department. �rlt!I�\�\���!��\J:Uro":hi6�om �':,�':,;�':!'f.:':j1: 

I THB BNGlNEERING N EWS PUBLISHING CO. 214 Broadway, New York I npEW.lITER EIIPORI U II .  ( Eat. 1 l1li2) 112 .. 114 Luu at.. Chl_ 
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