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"fly be identified, even though now covered wlth:'vege- year. is colder than that of the northern hemisphere.. 
tation. That .. :Such, vast inundations. have been fre- This accounts for the fact that the Arctic ice CaP. 
quent is showlt"by the 'large number �f tiea.ches which' which is found mainly in Greenland,. C�nl'lists of but 
rise : like ,ter�ces, one above the other, tn' certain one mi1l�on cubic miles, while the Antarctic cap': Is 

MVNN '" co. Editors and Proprietors localities. .'.' , estimated at forty milllon cubic miles. But' astrono-
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These' beaches have been )lsed to argue that the mers find that the earth's axis is very slowly gyrating 
eartl:!. on wfrich we dwell is far from the immutable in a period which is completed lIi!about 2 1,0 00 yearS; 
body_� one would' think it to be, that it is subject to so that about 10,000 . years hence it will be inclined in 
great upheavals and depressions; not sudden erup· a diametrically ,opposite direction, Then the 'north
tions; such as' produced by volcanic forces, but move- ern hemisphere will have its summer in December, 
ments which have been slow in the extreme; enormous and a colder wintet begi,nning in June. That should 
areas slowly but irresistibly pushed up out of the mark . the beginning of the second glacial epoch in the 
depths of the ocean by stupendously powerful forces North, and a gradual reduction of the ice cap in the 
acting through ages of time; huge mountain ranges Antarctic, In other words, every 21,000 years, there 
that have resistlessly been dragged down aJ;ld over- will be a glacial period in the North, and these periods 
whelmed by tlie sea. ' will alternate with similar ones in the South, which 

Geology being a study of the" earth in all its aspects Is now experiencing a gla:cIal epoch. 
covers a very broad field, and necessarily hl!-S much This' idea is not entirely 'new to science, and it is 
in common with most of the other sciences. It is in· admitted that the preponderance ,of ice first at one 
teresting to note that where it' comes in contact' with pole and. then at the other will produce a correspond
astronomy and physics, there are a number of points ,ing shift of the center of gravity of- the earth. Others, 
of friction. Despite the' evidence of raised beaches however, have gone a step fu�tller, showing' that a 
and of,)ilted and twisted strata, astronomers and slight displacement of �he earth's center of gravity 
physicists 'claim that the earth is a stable body more would be accompanied by a flow of water toward the 
�igid than steel, and they are very skeptical about overweighted pole. This would result in a further 
the vast terrestrial disturbances called for 'by geolo·, shift of the center, of gravity" and 'WOUld be accom-· 
gists. For, .were the earth less rigid, the enormous panied by a 'still greater rise of' water in the polar 
tidal infl�enC!;s of the sun and moon would con�tantly regions, until at the' limit the displacement of the 
bend . and dIstort. its surface, causing,' waves of flex· center of gravity, would be ample to account for the 
ure to travel a,round the globe in much the same way raised beaches. ' 
that tl,le' ocean tides now act. , Such, In brief, is an' �iitli:n:e of the new theory. Its 

Elffortsto' reconcile geologists to . this 'school of be· imporbl.lice lies in the fa'ct that' it 'seeks to establish 
lief, hitherto have been unavailing. No one can' den'y' .. law an� chronologr., in t,h� ep�chs,of geology,' and if 

;rO;INING THE BLACKWELL'S ISLAND BRIDGE the identitY·9f" the raised beaches; and/how, 'ac�oU:nt accepted would affect many other'branches of scl./lnce. 
CANTILEVERS. for them, 'exce�� that they were bodily raised. to their While it is the' policy of the' SCIENTIFIC AMERICAN to 

About the timeUfai this issue is in the hands of eur present position�-.or ponded by ice. dams.? The fact avoid as far as pOssible' the consideration of purely 
readers, the erecting'gantries of the Blackwell's Island ,that ancient rai�d beaches are not parallel with the theoretical subjects, 'the' pfiginaUty of ,Mr. Pearson's 
bridge across th� :m.astRiver wilibe swinging the last present' sea� levei;" but ·are inclined thereto; would work, and :Itll' sup.port 'by 'promhientscientists, has, in
panels of tbe.);i�,cantileVers into position for pinning see� ,to tDdfC:tt�:that their present elevated positions fluenced us to make an\hception of"this case, and we, 
up by the 'bridge gangs. When this is done, another are dp� to. up1;te�val8.of the land rather than ,subsi· " have dec1ded to' .publish the matter' in full in the' 
greattii�rouglifl',re. will have joined hands from oppo· dences, of the �an. SCIENTIFIC' 'AME:tUCAN SUPPLEMENT�' Elven thos,e who 
site sho��s:of,t:tie' East River, and the insular disabili- . ,��di;���fthlS l�C!.i��tion 0f�!te b.e�ehesl theq,gh cannot accept Mr:1Pearson'svlews �hould find the mat
ties of Manhattil.n<i�land will have. secured that much Jl<linting so. clearly to tile �dea o.f a' nOJiFrigld' earth; is tar mOst interesting' and worthy of investigation. The 
more relief.�·In··����,'respects this bridge is uIiiflue llsed ·iu:�. a)�ls; ;'for' a;brand'neW'theory :;Which ,a;gues current SUPPLEMENT contains' the first of the series 
among'the'big"br'idges of the world. It Is the longest thevery;opp04ite. :Tb,e author of this,'theory, Mr. 'H. of artlcleswritten'oy'Mi':Pearson:' , 
and the heaviest·:·ca�iilever·8trri.cture, not·ev�"n .excePt�".· .:W. ':·P�j.�n;:.·�h·as been study�ngJ'}a:lsed beaches for - ,'. Ie • '> �' 

lng th�' Forth" Bridge in' Scotland; for although the tw�ntY:�five' ylars, following the beacpes on foot for COMPETITION IN SUBMAiuni'>cOj'STRl1CTION. 
two cantile�ers of' the Forth Bridge' are mere than tJlousands.,o�.milestbrough the u:iiited States:Canada, ' , The' m�tter of'sul$niarine leg['slatio"D.· has reached a 
fifty per, cent loriger' than' the longest cantilever in the lllld' ,1lJti�9pe,'surv:eYing and IIlinutely investigating crJtica:i . pO,int' 'in thi�Fcountry;' 'and th� letter on the 
Black��lit�.' Island'Bf.id�e, the latter is much the ,,�,.ilJ;em� ga.t��l,iI,lK tl}e ,statistics '?f other iRvel'lti,gp.t'?fs, imbject, by 'Jlilr: R:-G::Skerrett,; published in the current 
greater' in "its entirel�ngth, which,. including. ilie. ap·, ��: ,�!l� · tabula_t�n� ,t?El data thus., qbtained. 'As a res�lt issue of' the'1�S�"PPLE:M:ENT, �ail;": for" seri�uS' conslder
proaches, will be 8,230 feet. Moreover, the capacity �,,��C has de�\lce�, 11;. lav.:. fcjr .. the �nciinatlon of the atton alike 'in tlie 'name of the American inventor, our 
of the' Blackwell's Island Bridge is far greater than ': ' . beaches; a:q.d· advanced, a, mp� fascinating theory to seaboard defense, and" the general developtneUt' of the 
that of the Forth Bridge, there being accommoda:tion '�ccount for tbem. St8;rtl,n,g'With'the Boulevard Beach, art of s�bmarine navigation. Nearly all oftbe ·marl.
on its two decks for 'four trolley tracks, two.raiIroad 'll075 feet above sea,lev��; at his home town in Duluth, time nations of the earth hllveglven p�actica1 reoopJ
tracks, and two roadways, besides the customaryfoot� �inn., he found:tp.apt'l!ada risingp-aCUent toward tion to sUbmart:h.e <#lftY'France'has gone thrOlilb all 
paths for pedestrians; The .Forth Bridge, on the other t1!e north. Other

,,
�a�?es at the same latitude. showed" ,the vexations of thrashing out this subject, ud.lW. 

hand, 'provldefit for only two railroad tracks.' : The carry· pr�cisely the8,!l91e .g!��ient., Correlating It vast num� ,paid a veri' heavY price fo�the lessons she 'has leal1led. 
ing of such a great moving load, a�,�illlt�ng, as it . be! of :?t;Il:��,es ... exten:di�� ,with but, fe

,
w ,gaps .f�om NEiJi:t hi the"importance �f dle work done 'coma Qret>.lt 

does, to. 14,00 0 �unds to the linear foot, necessarily near thE!, eq1,lator to the, northern extremity .o�, Green· . Britain;' and after Great Bfitain, Ru�ia:;I�j;/der
make&the bridge'�erY heavy, and the massiveness'of' lang, ,he found that they form a continuous curve, many: Austria, Norway, 'a�dSweden fall intq tlo",' •• · 
the steel members ii on,e,ot't}le first impressIons made whi�h ,statt!! .trom th�' sea 'level. at the equator arid, nam!l� in t�e re�pect1ve I�ce of their �'ork. 
on the: sI>ectator. " The. tWO �'canti�ever ;;'��aIis ,of,the " ril:!e!l�ppro:l!:ima�elY

. 
as,1;,he sine ot' tne, latitude �ntil; thIsfi�ld..",', . , '� .. ' : , . - '  , , !"' : ". 

Forth Bridge are each 1,7 1 0  feet iIi'the 'clear; the two '. U extend.ed to the 'pole, it would there have an aIti· . Ali of these ceuntries have settled utJo!J,-ru" ev ....... 
riv�r spans of the Blackwell's Island Bridge are re- tude, of'1;46Tfeet ab�ye .. the present sea level. A ,simi- method'of submergence for their latest-.boats. It� 
8pectively 1; 182 and 984 feet. lar 'line of bea�hes. conforming to the .s�me law, o��e' eXIJl�h�ed that the . "divin

. 
g'" or Plungin ty�

.
·��'''' 

.. .. • .. • sines ,was trailed.' through 1i1urope and nearly, to the which the' Holland boats belong, submerles "an ·In,. 
N:EW TRANSATLANTIC RECORDS.

" 
� _

.
equator in eastenf' Africa. "Other lower beach lines clined keel; pbintlng nose downward. The.....abmerslble 

With the coming of calmer weather on the Atlantic, were investigated, �erging irito' the' present' �ea level 'type; as represented 'by the Lake boats, lubmerges on 
the new Cunar'd steamers are beginning, oltb'e' niore to -.. 'at. o� _ near the' equator. and 'r��Iig to, :v�ri?us le:vels at an even keel by means of liydroplanes. The undeniable 
cut ,down the time ,of the'tra�Satjl.l-�tic .. pa$Sa¢e: ,On the pole; but forming contiIiuous curves .which follow trend in Eluropean : cOUJltries is toward a sea·keep· 
her l�st trIp to' the eastwfll'!i' o��r. tpe.)ong route of t�e . same sine. laW deduced from/the first line of ing type of craft" of the '�submersible" order.' This 
2,932  kilOtS, the "Mauret8.nia.", succee(Ied' in bettering beaches. Had these beaches been raIsed by Q.pllfts of is Pa,rticulariytrue of Great Britain, which began her 

-her own 'best'previous passage to"the east:Ward by over the land, It is inconceiva�le that .the upheav�ls should submarine construction in' 190.0 by . ordering five boats 
two hours a�d a 'half; the '1;Hp bei.llg ma\1e' in five days 'hav� bee.n ot'ao uniform a character.' If; on' th'e other of the Holland design, �hich were duplications of the 
and five minutes at an average speed of"24.42 knots an hand, the ea�th were' rigid and' the' ocean' overflowed "Adder" class then"'building for the United States 
hour. Her best day's run' 'was 595 natitical;riii1es,�t the northern hemisphere to the' extent indicated by navy. These boats' were'bought as a basis for e�peri-
an averag� speed of 24;7 1 knots. Duriiig the saine these cUrve!!, it, must have, done so at' the �f.p'e.n�e of 'ment, and the Secfetary of the' Adniiralty is authority 
week the" sister ship ;{�usitania" .m:�de' a record run· the waters of the southern' hemisphere, and" such a for, t

.
h� I\Ita��ment'\hat:' ':ev.en before �he first Hollan� £' 

from n:o�n to noon of '627 knots; 'or' 3 knots better change could be brought abOut oniy by a shirt in 'the subJllarine,:Was launched,'they had already evolved al)i{ 
than the pre�ious best day's runhf 624"knots,'made last center, of gravity. Mr. PearsonfaJls back upon astrQn· }aid"do,,:n What itt�kn:O�TI<a(the 'A' type.". ,ThyUcci
autumn bY,,,,tp?, ,.':Maureta:d1\." Accoi91�� to the. con- omy to account for such a shift. ' :�

i
ent� thaq��owed ��png t�e vessels of this c�.tss, and 

tract with the'government, these ships 'must COJlll>let!l It': is weU:kllowu' that' the 8eason� are' caused' by the especially the self·impelled plunge of the unt'ortunate 
a ro�nd VOy�ge at an average' speed' ef 2<l.75. knots an inclInation' of't4e earth's axis of rotation to the plane "A&," r.Jed , the' AdmIralty to considerably ,ni'odify. the 

hour, if th;y are toiiecure'the allnl1al payment 'of of the'; ecHptic.: That' is, t�� 'eartb.;s· axis, instead of meth61I of, submergence when they built the boats of 
$700,000 whlc�).�)nCl�ded in the'�'fins of'the&c�ntr��t. standing upi'ight as 1t revoives about the sun, l�ans the ';B";'�lass. To' avoidllftJ'tln't''tial headlong plunge 
When the suitab1e conjunction of sm�oth seas and clear over:' at an angle of about 23% degree�. ' Hence, first of the dlvi,ng type,thearitish A'dmiraltyiltted hydro
weathe�i� afford�!i, th{t'YO ships,jjIdgi��from these one pole, and then the 'other is exposed to th� E!JU1'S plan�s' on'ihe boats of the' "B" class, and were thus 
recent'�I\erforman'cesT should have' no diilfculty in ful- rays,�, whe�, t�e .north 'pOle points away 'from, the, sun able to �ak� the 've�sel Imbmerge more nearly on an 
filling th'l\gOverni,ent conditions.: ,':', " :the latter is lQW in the sJrY.,:anll, winter: prevails '. in even keel. This feature w�a improved upon' in the '. 

" ' "11 •• , • 
• , ! " • the ' northeni'heD.tispii�re,,),}QJ.ilt, 1hOOthS: later,when boatsofthe "C;, class' thil.tfollowed; 'and it is said that 

A. NEW �xPLAIiJi�N. o( RAl8E6';§qEAN : '�A�IIl!ls: t�e "e��� ;iS� �� ���e�PN�:dsU:tr;;�fde:O��:i�S::O,J.l(( the sun the �e�sels of the '''D'''class wIll be essentially e��n-
One of the riJ.ost s��!i,ng,f acttl revealed.,by;. a study beats, full on the Arctlcregto�$, 'W'l:i*le: wiIiie!' obtains ,ke�led 'boats. At"th�, �lI:llli ti�e:}he reserveaf buoy

,of geol!l� is ,�l!�t 'th�, great�r part' of the 
,
earth � we-,ich .In.! th� : �fI.ut�e!�c hemisiili�re.", ]q-o�', tlif ��rtfi:k :�rbit is aney of the British submarines has been materially 

1s now dry land_has _at. op.e_ time or another been ,cov, eccentric with: resp�ct to"tmi;g.uIi;" ari�r it llappellli: thll,t: �improved, anI! thei� _sup�rstrU�tures so increased. as to
ered by the ocean. - Ther� can .beno doubt of this. tlienoi'thern winter be�nswh6ri"tlie earth isueareSt' ' 'sQ.bstantiallY bring them Into the suglIlersible clas�:"It 
The fossil remains of sheUfish, corals, sea lilies, and the sut.:, and. the sQ.utherIi wi�t'er' 'when the earth is w1ll thus be seen that these vessels' have radIcally 
other marine forms at hiSh eievations Can have no some threemmionmnes farthki�'a.waY from the sun. departed from the Holland type of ,bo!tts which f�rmed 
ether explanation. In many places the ancient shore As a result,. the southern wintef.,:-1inder, the Adhemar the basis for their development, and it is not correct 
lines may clearly be seen. Benches carved out of �roil hypothesis, 'is li>ngerand' colder than .. that of to liken the British craft to the Holland submarines 

'. rocks by the action of the waves or gently sloping the north, and though, to be sure, the southern sum· built or building for the United States navy. 
beaches lined with characteristic sand dunes co.n read-· mer is slightly warmer, the average for the entire Mr. Francis T. Bowles, when Chief Constructor of 
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the United States Navy, gave, much serious study to 
the matter of submarine craft, and he informed the 
Naval Committee of the House of Representatives in 
19 02 that "most people who studied the submarine 
boat held the opinion that if is better to change levels 
while under way by maintaining a level keel, and that 
would be by the use of what are called hydroplanes." 
It will thus be seen that, Mf:' Bowles prophetically 
anticipated the opinion since confirmed by every Euro
pean experimenter in this branch of naval archi
tecture, 

Apart from the advantages of safety and control 
thus 'secured, and aside fr9.m the facility with which 
this system of control can be mastered by men new 
to the work, the even-keel submergence offers the best 
lines for development and increase of displacement, 
because the vessel's length is not a feature that affects 
the safety with which the boats may be submerged 
in moderate depths of water. As submarine vessels 
increase in length and in submerged speed, the risk of 
striking the bottom head on grows if the vessel must 
be made to submerge by plunging bow first, and every 
foot that is added to her length increases the risk, 
even when a change of trim is made of only a few de
grees. 

Congress has taken the attitude-so far as the bill 
recently reporte by the Nava:l Committee of the House 
of Representatives may be taken, as an' index-of 
favoring still further the diving type of boat; and 
this in the face of the unanimous opinion in favor of 
the type which submerges on an even keel which Is 
entertained abroad. It seems to us that the time has 
come to ca,ll a halt in this legislative adherence to one 
type, and that it is time that the government gave seri� 
ous consideration to the even·keel type, which has be" 
come standard in European practice. 

The submarine boat is even yet in the early stages 
of its development; and now that the government has 
entered upon the construction of submarines on an 
extensive scale, we may look for the appearance of yet 
other competitive submarine"boat builders in the 
American market. It is only fair to them and to the 
nation that all of them'should be given a fair chance 
in assisting the country to produce vessels equal to, 
if not the superior of those being built abroad. Open 
competition will not only reduce the cost per ton of 
the boat, but it will act as a spur to the inventive 
mind, and will enlist the country's best technical skill 
in a rivalry that must result in national benefit. 

We draw attention to Mr. Skerrett's letter in the 
SUPPLEMENT

' as presenting the view of one who be
lieves that the field of competition has not been free 
from the bias of partiality. As to how far he proves 
his case, it is nat for us to say; but the letter is 
illuminating, as giving a clear view of one side of the 
present submarine controversy; The facts of the case 
are, however, in a fair way to be established by the 
investigation now being conducted by Congress into 
the charges preferred by Congressman Lilley. 

. ' . .  
REI'R'FORCED CONCRETE IN SHIPBUILDING. 

Strange though this title appears, "the building ma
terial of the future" has actually been employed in 
shipbuilding. In the first Paris exposition, in 1855, 
a small boat made of reinforced concrete was exhibited 
by Lambot. This vessel, which was constructed of 
wire netting covered with ceinent, is stiit afloat and 
will soon be installed in a technical museum. It was 
regarded as a mere curiosity, and led to no practical 
result. In 1896 Gabellini of Rome built an experi
mental vessel of reinforced ,concrete, which is still in 
service on the Tiber and iil excellent condition. The 
same flrm has since constructed a large number of 
concrete vessels, designed chiefly for stationary service 
aE bridge pontoons, for which purpose they are emin
ently well fitted, owing to their small cost of main
tenance, as they need not even be painted. These con
crete vessels, however, also 'include boats used in con

'struction work in water and coal barges and lighters 
having capacities up to 1 5 0  t�n,s. 

The character of the matei-ial and the methods of 
construction employed with it make it possible to 
build vessels of reinforced concrete of any desired 
form and dimensions. The frames and , longitudinal 
beams are made of concrete reinforced with round bars 
of iron, and the skin consists of a single or double 
layer of concrete stiffened with wire netting, and 
made perfectly smooth and watertight by an external 
coat of pure cement. 

Longitudinal and transverse watertight 'bulkheads, 
air chambers, etc., can:' be con'stru,cted of reinforced con
crete in any desired arrangement. Abrasions and 
other local injuries caused by colliSions with piers, 
etc., are largely prevented by wooden buffers attached 
to the hull, and those that occur are easily repaired 
with cement. The boats cost almost nothing for 
mainten�nce, are fire proof, and can be constructed 
almost anywhere. They cost about half as much as 
iron vessels of the same capaCity. Their .independence 
ill' regular shipyards makes them especially suitable 
for colonies and' isolated inland, waters, as sand' is 
found in most localities, so that only cement and iron 
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-the latter in easily portable ,pieces-need be trans
ported any great distance. 

The use of reinforced concrete armor on warships 
has recently been suggested. Ail Italian engineer, Lo
renzo d' Adda,' has been led by the success of concrete 
land fortifications, as revealed in the Russian-Japanese 
war, to construct armor plates of reinforced concrete, 
covered with thin plates of steel as a protection against 
the immediate effects of the impact of s1;1ells. Concrete 
armor plates,' even when reinforced by stout and' close
ly inlaid iron bars, must obviously be much thicker 
than hardened steel armor; but as the specific gravity 
of the material is only one-third that of steel, the 
weight of the armor need not be increased, while its 
cost may be very greatly diminished. The substitu
tion of reinforced concrete for steel armor' on a first
class battleship would effect a considerable saving. The 
practicability of the sU,bstitution will be decided by 
the result of experiments, soon to be made, on the ef
fect of shots on the reinforced concrete plates. 

.. I ••• 

HOW TO TAXE ADVAlfTAGE OF VARIATIONS IN RATES 
OF GAS AND ELECTRICITY. 

Gas rates often vary with the use to which the gas 
is put, one rate being made for lighting, a lower one 
for heating, and one still- lower for power. Electric 
rates 'vary with the use, whether light, heat, or power, 
to which the energy is put, and also with the time 
of dl!.y when it is taken from the lines. These vari
ations in rates give advantages to those that are able 
to take them. 

In the matter of gas, the rate for power is some
times no mOFe than one-half of that for lighting. 
With a gas engine of not less than say 1 0  horse-power 
driving' an electric generator, one kilQwatt-hour may 
be had 'at the switchboard for each 30 feet of good 
illuminating gas consumed. At open burners, undet 
suitable pressure, this 30 feet of gas will yield about 
1 00 candle-hours, or at mantle burners about 4 00 C!1n
dIe-hours. 

The kilowatt-hour developed by the 30  feet of gas,' 
with the aid of an engine and dynamo, will yield 333 
candle-hours in three-watt incandescent lamps, or 500 
candle-hours in two-watt lamps. In other words, either 
six . open gas jets of about 17 candle-power each, or 
ten mantle burriers 1)f 40 candle-power each, may be 
supplied for One hour with the 3 0  feet of gas; or this 
gas may be used to generate electric energy for about 
twenty earbpnfilament lamps of 16 candle-power ea'Ch, 
or for twenty tantalum lamps of . 25 candle-power. 

With the gas at a uniform price for both lighting 
and power, ,it may or may not be advisable in any 
particular case to incur the investment charges and 
labor expense for the gas engine and dynamo. If the 
price of gas per thousand feet is only one-half as much 
when used for power as when used for lighting, then 
1,000 candle-hours may be obtained with the tantalum 
lamps instead of only 4 00 candle-hours from the man
tle burners, arid the advantages of the engine and 
dynamo will be doubled. 

In either of the above cases, there will be an advan
tage in distribution by having twenty electric lamps 
instead of six gas jets or ten mantle burners. 

Rates per kilowatt-hour for energy used by motors 
are as low as one-third of' the rates for energy used 
by lamps, in many cities, and this makes it possible 
to get electric light at reduced cost, with the aid of a 
connected motor and dynamo. For this purpose the 
motor must take energy from �he supply line at the 
power rate, to drive the dynamo" and this dynamo 
will furnish current for the lamps. 

With an ordinary lighting ioad for a motor gener� 
ator of at least ten kilowatts capacity, the generator 
may fairly be expected to deliver 67 per cent of the 
energy absorbed by the motor. In a case where the 
rate per kilowatt-hour for energy used in motors is 
67 per cent of the rate for energy used in lamps, the 
cost of current for lighting is obviously the same, 
whetl1er it is taken directly from the supply liJJ,e at the 
lighting rate or is developed by a motor generator 
that receives energy at the motor rate. 

A. rate for energy used in motors only one-third as 
great as the rate for energy used hI lamps will reduce 
the cost of lighting by means of the motor generator 
to 33/67 = 5/10 of that for energy taken directly to 
the lamps from the supply, line. These figures take no 
account of the interest and labor charges on the motor
generator, but in many cases it will be found that 

, these charges are much less than the saving on the 
rates for energy. 

A large- advantage in electric rates can often be 
obtained by those who are able to limit their demands 
on the supply system to those hours of the day when 
the total demand on the system is not at its maximum. 

This sort of advantage is, strikingly illustrated by 
the rate at which energy is supplied' to several thou
sand horse-power of motors ,at an industrial plant in 
a large eastern city. In this case the rate is 0. 57 
cent per kilowatt-hour, and to get so low a figure the 
plant is started earlier than ul!lual in the morning, 
and stops operations at 4 o'clock in the afternoon, 

199 

during the winter months, when other loads on the 
electric supply system are at their maxim)lm. 

Another method of shifting the time of day at which 
energy is taken from a lighting system is the use of 
a storage battery, which is charged during the night 
or early morning, and discharged to operate the lamps 
in the usual lighting hours. Some electrical supply 
systems

'
deliver energy for charging batteries during 

the night or early morning at rates that' are only ,one
third or one-fourth of those charged for lighting dur
ing the hours of greatest demand. A storage battery' 
will deliver for lighting purposes 8 0  per cent of the 
energy used i11 charging; so that ,if the rate for -charg
ing is as much as 4 0  per cent of the regular lighting 
rate, the cost of energy for lighting by means of a 
battery is only 0.4 -;- 0'.8= 0. 5 of what it is if the 
lamps take energy directly from the Une. 

• ••• • 
,THE USE OF THE CINElIIATOGBAPH IN ]![EDICINE. 
In the, London �ancet Dr. H; Campbell Thomson, 

M.D., has an interesting note on the use of the cine
matograph, which he has successfully used for record
ing and illustrating the movements of patients suffer
,ng from various nervous complaints. The photographs, 
which were taken at the rate of 16 per second, clearly 
show the nervous movements; and are used far the in
str)lction of students. Dr. Thomson considers that, 
given a suitable light, it is possible to take the finest 
movements and he hopes shortly to be able to demon
strate this by sb,owing the movements which occur dur
ing the electrical reactions of muscles. 

No doubt ideas will occur to readers in which a 
record of many medical cases other than those of ner
vous diseases will be useful, for the whole aspect of a 
case is often different according to whether it can be 
seen in life-like movements or only in stationary illus
trations. The practice of surgery would also seem to 
offer great facilities for demonstration by cinemato
graph, but hitherto little or no serious work has been 
undertaken for purposes' of teaching; 

For the general purposes of class teaching in med
ical. and other forms of education there can be no 
doubt that the cinematograph will prove to be very 
useful. and its management is but little more trouble 
than that of the ordinary lantern. Moreover, with the 
most modern types of machine it will be possible to 
stop at any one 'picture and thus to combine with the 
cinematograph all the advantages of an ordinary lan
tern without any danger of firing the films. 

....... 
THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 16 81, opens with a 
series of illustrations of Dr. Bell's Man-Lifting Kite. 
Edward W. Parker contributes a most exhaustive 
paper on "The Coal Briquetting Industry in the United 
States." The thirteenth installment of Prof. A. 
E. Watso�'s "Elements of Electrical Engineering" 
makes its appearance. The subject discussed is 
Principles of Alternating Currents. An article en
titled UA New Kind of Wheat," in which the won
derful Durum Wheats are described, also appears. The 
noted physicist Svante Arrhenius has advanced some 
strikingly ne"7 theories based upon the later. discov
eries in physics. In an article entitled Suns and 
Nebulre, published in the current SUPPLEMENT, Prof. 
Arrhenius shows how nebulre are formed by the colli
sion of dark suns, how they naturally assume a spiral 
shape, how the various phenomena which they pre
sent may be accounted for by the radiation pressure of 
the central luminous mass, and how ultimately the 
chemical constitution of the nebula changes, so that it 
condenses first into a hot sun, and ultimately into a 
living world. Dr., Edward A: Ayers writes on the 
Mosquito as a Sanitary Problem, and considers the 
various ;:iseases which inay sl!.fely be attributed to the 
mosquito. 

••••• 
DEATll OF lOHN BURRY. 

John Burry, the inventor of the Burry priIiting-tele
graph system, was asphyxiated by gas on March 1 2  =1ot 
his home at Rosebank, Staten Island. 

Mr. Burry was born at Friburg, Switzerland, forty
seven- years ago. He came to the United States when 
he ,was nineteen years old and devoted himself to 
electrical study and work. His specialty became print
ing-telegraphy, in which line at his death he was 
esteemed a great expert. Mr. Burry installed the print
ing-telegraph plants in Rio Janeiro and Buenos Ayres 
about twenty years ago. In 189 2  he associated himself 
with the Stock Quotation Telegraph Company. 

• •••• 
The world's output of shipping during, 19 07 aggre-

gated 3,300 vessels, with a total, tonnage of 3,2 21,399. 
Great Britain and Ireland with 1,571 vessels and 1,-
724,921 tons (including 51,8 00 tons warShip 'displace
ment) pl"oduced half of it. Germany comes second 
in the number of ships with 513, the United States 
being fourth with 189. In tonnage, however, the 
United States output ranks next to Great Britain, be
ing 488,34 0 tons. Germany comes third with 315,584. 
Japan takes the fifth place, both in number of shiVs 
and tonnage. 
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70 FIRST SUCCESSFUL TRIAL OF A NEW AMERICAN 
AEROPLANE. 

The Aerial Experiment Assoc;iation, which was 
formed last summer by. Dr. Alexander Graham Bell, 
has been actively engaged during the past three months 
in constructing an aeroplane. The machine, which is 
along the general lines of those now being built for 

Scientific American. 
either side of these two is 6% feet away, while the 
spacing between this and the next post is 5% feet, and 
from here to the outer post about 5. The planes are 
connected together with diagonal guys of the finest 
piano wire procurable. They are trussed in both a ver
tical and horizontal direction. 

The horizontal rudder, which is 8 feet. long by 2 

Front View of the New Aeroplane, with One of its Designers in the Aviator's Seat, Showing the 
Propeller, Horizontal Rudder,aud Horizontal Tail. 

the government by Mr. A. M. Herring and the Wright 
brothers, is shown in the . accompanying illustrations. 
It consists of two superposed surfaces having a spread 
of 43 feet from tip to tip and a width of 6% feet from 
front to back at the center, which width gradually 
diminishes to 4 feet at the ends proper of the planes. 
The front edge of the upper plane extends out 4 feet 
beyond .the last vertical connecting posts at each end, 
and the silk surface tapers back from this edge to' 
the rear edge of the plane, and has several light ribs 
attached to it to give it stiffness. Thus the planes 
proper are 4 x 35 feet in size, which corresponds to a 
supporting surface of 280 square feet, while the tlex
ible rear edges, etc., bring this up to a total of 385 
square feat, which is alsp the weight of the 
machine fully equipped. Of this, 185 pounds rep
resents the weight of the machine alone, and 
200 that of the engine and propeller, filled fuel 
and oil tanks, etc. Mr. F. W. BaldWin, M. E., who 
operated the aeroplane in its initial. test, weighed 185 
pounds, so that the total weight was 570 pounds, or 
1.48 pounds for each square foot of supporting surface 
-a loading that was sufficiently light to make it pos
sible for. the aeroplane to rise at a speed .of about 25 
miles an hour and lift over 20 pounds per horse-power. 

feet :wide, is located at the front end of a suitable frame
work, whtch projects out 5 feet from the forward 
center posts. This framework is covered with silk in 
order to lessen the head resistance. The rudder is 
steadied at each end by rods, which run back to the 
planes. It is pivoted on a horizontal axis, and is 
operated by a vertical lever extending an equal dis
tance above and below it and located at its center. A 
wire runs from one end of this lever around a pulley 
in the body framework, and back to the other end of 
the lever. Attached to the pulleY is a small operating 
lever for turning the same and thus maneuvering the 
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planes, and coJ!I.nected to the lower poles by spruce 
posts. This horizontal tail was also trussed on its un
der side to a vertical post, upon which was placed the 
vertical rudder. Despite this trUSSing, the pressure Up" 
ward against the tail was so great as to cause it to 
buckle on one side while the aeroplane was in the air, 
the result being that the m!tchine veered sharply to 
the same side and landed, sliding sidewise on the ice 
and breaking one of the outer runners and its support
ing post. The motor employed was an 8-cylinder 
Curtiss . air-cooled engine of 40 horse-power. This 
engine was mounted on horizontal wood beams con
necting the front and rear large center posts. It 
carried a light bicycle wheel on its front end as a 
flywheel, while the 6-foot'lropeller was mounted di
rectly on the rear end of tlie crankshaft. The pitch 
of this propeller was 4 feet, and the number of revo
lutions per minute that it made while the aeroplane 
was in flight was probably in the neighborhood of 
1,200. :With the aeroplane held stationary and the 
motor running, a thrust of 130 pounds was obtained 
at about 1,000 R.P.M. The lower plane was notched 
at its rear edge in the center, to allow of the propeller 
revolving. 

The 40-horse-power motor used had a bore and Stroke 
of 3% and 314 inches respectively. This engine devel
ops its full power at about 1,800 R.P.M., while at the 

·speed at which it ran during the flight (viz., 1,200 
R.P.M.) it developed only about 25 horse-power. The 
weight of this engine complete, without accessories, 
is but 145 pounds, while with a separate carbureter 
of 14 ounces weight upon each cylinder, and with the 
combined gasoline and oil tank shown as well as 
including the propeller, the total weight was but 200 
pounds. The engine had been thoroughly tested, driv
ing a propeller and running the motor ice-boat illus
trated in our last issue. 

The idea of mounting the aeroplane upon runners 
and testing it upon the ice seems to be an excellent 

In constructing this machine for the purpose of ex
periment, every effort was made to reduce the head 
resistance as much as possible, and it was with this 
idea in view that the planes were cu.rved and brought 
nearer together at their ends (the spacing apart is 
6% feet at the center and but 4 feet at the ends) , so 
that the connecting posts could be shortened. These 
posts are somewhat oval in cross-section, their greatest 
width being from one-fourth to one-third of the dis
tance back from the front edge. The large center 
posts are 4 inches from front to back and 1 inch thick; 
the next posts on either· side are slightly smaller; and 
so on to the end ones, which are 1% inches from front 
to back and have a maximum thickness of % inch. 

Three-Quarter Front View of A.eroplane, Showing Engine, Propeller, and Both Rudders. 

Spread of planes, 43 feet. Supporting surface, 385 square feet. Weight, 385 pounds. Propeller, 6 feet by 4 feet pitch. Engine, 
40 H. P., 8-cyUnder air COoled: 

The surfaces themselves are made of silk and con
tain pockets, in which are placed the curved, laminated 
wood strips extending from the front to the rear edge 
and giving the surfaces their curved form. Above each 
pair of posts a T-shaped wood strip extends fr.om front 
to back, and helps to strengthen the structure. The 
spacing of the vertical posts also decreases from the 
center outward. The two center posts at the front and 
r�ar edges' are about 22 inches apart. The fir::-t post on 

horizontal rudder. This rudder is worked by the left 
hand of the aviator, while the vertical rudder is oper
ated in a similar manner by a lever convenient to tlie 
aViator's right hand. The tail of the aeroplane con
sisted of but a single horizontal surface located 12 
feet back of the rear .edges of the planes. The dimen
sions of this tail were 14 feet 10 inches long by' 3 feet 
wide, 1. e., in a fore-and-aft direction. It was· carried 
upon two lon� bamboo poles, which ran back hori
zontally from the lower plane, and which were well 
braced by other bamboo poles extendIng to the upper 

Side View of Aeroplane, Showing General Arrangement of Engine and Rudders. 
The aviator sits at extreme front edge of lower plane and controls the rudders with two small levers within the truncated body. 

A NEW AMERICAN AEROPLANE WHICH FLEW AT ITS FIRST TRIAL. 

one, ana to offer several advantages. Besides the 
two main runners of substantial construction, the next 
to the last vertical post at the rear of the surfaces 
was-prolonged downward and fitted with a runner also, 
for· the purpose of steadying the machine and keeping 

- it on a level keel. A runner was also fitted to the 
vertical rudder post, but was subsequently removed. 

Owing to the warm weather and the melting of the 
ice on Lake Keuka, near Hammondsport, N. Y., where 
the test was held, it was feared that it would be im
possible 'to try the machine. Fortunately, however, a 
slight cold snap gave the experimenters a chance to 
make the trial; and on the 12th instant, upon its 
flrst test, the aeroplane flew a distance of 318 feet 11 
inches, and apparently showed good stability. After 
running 200 feet; thE:! machine rose to a height of 15 
feet, and the trial could have been continued and made 
much longer had the horizontal tail not been damaged. 
The chief point to be noted is that no difficulty was 
experienced in getting up'in the air with this machine, 
an:l in all probability in the near future it will be 
possible to make much more extended flights. 

The Aerial Experiment Association, and especially 
those members who have been active in the construc· 
tion of this new aeroplane, deserve great credit for 
designing and building a heavier·than-air machine 
that was able to fly at the first attempt, and we feel 
sure that in due time some valuable results will be 
obtained from the systematic experiments being car· 
ried on by this association. In the current issue of 
the SUPPI,EMENT we have published a description of 
the experiments made by the association with Dr. 
Bell's tetrahedral kite last fall. While the results 
were encouraging, it was not deemed wise. to attempt 
to fit a motor to. the tetrahedral cell aeroplane, so the 
latter was discarded for the time being, and experi· 
ments were begun with the usual two-surface type of 
aeroplane, the result being as detailed above. 
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THE LARGEST FRESH-WATER DOCK IN IHE WORLD. 
BY W. FRANK ll'OLUBE. 

There has recently been completed at Lorain, 0., a 
drydock 745 feet long and 125 feet wide. In spite of 
the great length to which the vessels of our inland 
seas have recently attained, this dock is -140 feet longer 
than the longest ore carrier afloat, and there are but 
few ocean ships of greater length. The dock is within 
five feet of being as long as the new drydock of the 
League Island navy yard, and is easily conceded to be 
the largest fresh-water drydock in the world. 

The leItgth of the dock on the keel blocks is 700 feet. 
The sloping sides are of 4-inch oak planking, and the 
cross timbers of 4 x 18-inch Washington fir. Five thou
sand piles were driven to f�m the foundations. The 
gate which closes the river end of the dock is built of 
steel ; it is 82 feet wide, and weighs 110 tons. It abuts 
on either side on concrete piers . and the apron is also 
concrete, It is pumped dry by a centrifugal pump, 
which is driven by two 300-horse-power electric motors. 

An interesting feature is · found in the berths which 
have been built on each side of the drydock. These 
admit of the construction of vessels 700 feet long, and 
the new drydock is so built that it can be used as a 
slip in which to launch them: when built. Great Lake 
vessels, it will be recalled, are always launched side
wise or broadside instead of endwise as at most coast 
yards. 

When the new drydock at Lorain was first planned, 
the longest vessel on the Great Lakes was the "Wol
vin," length 560 feet. Since then the size has increased 
to 605 feet, four vessels of this length having been con
structed within the past year. It is regarded as prob
able that a length of 700 f�et will be attained in a few 
years. This rapid development will call for other dry
docks of great size. Already one is planned for West 
Superior, to be built along �he same general lines as 
the one at Lorain. This dock wil! be equipped with 
steam pipes, especially arranged to keep the water 
above the freezing point ' in the coldest weather. 

The new drydock at Lorain is but a portion of the 
vast shipbuilding improvements being made - there by 
a prominent shipbuilding company. Twenty acres 
have been added to the --area of the plant within the 
past two years. The river leading to the plant has 
been enlarged to permit of the passing of the largest 
vessels, and nearly all the shops have been enlarged. 
New boiler shops, machine shops, electrical plants, 
plate-making shops, and other buildings are being 
erected at a cost of $2,000,-
000, and when completed 
will employ in all some 
2,100 men. 

. . . , . 
SterUlza'ion oC Wa'«lF by 

Me ans oC Citric Acid 
and Sun's Bays. 

Dr. Riegel of the Aus
trian army describes in 
Archiv fuer Hygiene a 
number of experiments 
with citric ac�d to deter
mine its value as a steril
izer of water. The experi
ments were made with ty
phus, diarrhooa, and chol
era bacilli. A solution of 
0.6 per cent of citric acid 
and 5 per cent of cane su
gar in water was placed 
in shallow vessels. The 
cholera germs were killed 
in 15 minutes ; the dia,p. 
rhooa bacilli were killed in 
5 to 6 hours and the ty
phus in 24 - hours. When 
the vessels were placed in 
the sun's rays, the action 
was much quicker ; the 
cholera germs were killed 
in 5 minutes, and the ty
phus in 1Y2 hours. 

It is therefore probable, 
says Dr. Riegel, that the 
use of citric acid ,in water 
exposed to the rays of the 
sun in flat vessels would 
be of great benefit in countries where the usual steril
ization methods ( cooking, ozonization ) cannot be well 
employed, as is the case in most of the tro�ical and 
sub-tropical countries. 

• I .  I , .  
A strange well exists at Riverside Park, Logansport, 

Ind. An 8-inch pipe was first sunk about 80 feet, and 
inside it a 5-inch pipe was carr,ied down lower. Fresh 
water from a limestone stratum comes up between the 
two pipes, while water which tastes and smells strongly 
of hydrogen sulphide comes up through the 5-inch pipe 
from a lower stratum. The sulphur water flows at the 
rate of a gallon a minute from the drinking fountain 
over the well, while the fresh water flows with a some
what smaller volume from a pipe about 20 feet distant. 

Scientific ADlerican 
'WATER VAPOR ON M:ARS. 

BY DR. S. A. MITCHELL OF COLUMBIA UNIVERSITY. 

A telegram from the Lowell Observatory, Flagstaff, 
Ariz., recently announced the discovery that the atmo
sphere of Mars is very rich in water vapor. This 
information, gained by Mr. Slipher from a comparison 
of the spectra of Mars and the moon, is one of the 
most important additions to astronomical knowledge 
that has been attained in recent years. The solution 
of the question of water in the atmosphere of the 
much-discussed planet demands the very best obser
vational facilities and the most careful attention to 
all the minutest details that make up a delicate reo 
search. In short, it may be said that this problem 
is one of the most difticult of solution ' in the whole 

PORTION OF THE SUN'S SPECTRUM:. 

Solar spectrum in the center, comparison spectrum of iron at each side. 

of astronomy, a science l'emarkably full of knotty 
questions. The importance of this latest discovery can 
hardly be overestimated, for it may almost be said 
that the whole question of human life on our neigh
bor hinges on whether the atmosphere of Mars is dry 
or whether it is saturated with a plentiful supply of 
the vapor of water ; and reali:l:ing this, astronomers 
have been trying now for forty-five years to settle this 
very problem. 

Mars and its canals is all-engrossing to the scien
tific world at the present time. The near approach 
during the summer of 1907 has given astronomers 
after an interval of fifteen years an opportunity to 
ie-attack Mars with improved observational means, 
especially by the application of the sensitive photo
graphic plate. The Lowell expedition to the Andes 
for the purpose of photographing Mars was a ·  mag
nificent piece of scientific research, and Mr. Lowell is 
to be heartily congratulated upon the success of his . 
photographic work, both in the Andes and in the 
parent observatory at Flagstaff. The photographs are 
superb and of excellent definition, and, as a matter 

THE LARGEST FRESH.WATER DRYDOCK IN THE WORLD. 

Length, 745 Feet ;  Width, 1 25 Feet. 

of fact, far surpass any that have ever hitherto been 
taken. Strange as it may seem to the outside world, 
these photographs have not at all settled the question 
of the habitability of Mars ; for, magnificent as they 
are in detail, it must not be forgotten that the largest 
of the Lowell photographs are but a scant three-six· 
teenths of an inch in diameter, and that no detail is 
added by putting them under a powerful microscope. 

The astronomical world is divided into three over 
the question of Mars and its canals. On orie side we 
have Mr. Lowell and his followers, who by visual ob
servations with the telescope and the recent photo
graphs have discovered the , presence of hundreds of 
thin line markings aggregating thousands of miles in 
length. The remarkable straightness of these canals, 
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the.r systematic ,arrangement, and the changes that 
have been noted in their appearance at different sea· 
sons, have proved to Mr. Lowell that these canals are 
the result of human ingenuity, and that their purpose 
is to irrigate the .desert planet and render it fit fOI 
human habitation. Conclusive as these arguments 
seem to be to the observers at Flagstaff, the majority 
of the first-class astronomers in the world do not agree 
with them. On the one hand we have the highly
trained observers at the Lick and Yerkes observa
tories-where the telescopes are bigger than Mr. Low
ell's, and where the seeing, especially at . the Lick, is 
probably just as good as at Flagstaff-who have not 
altogether succeeded in seeing all that Mr. Lowell has 
seen, though indeed a considerable amount of planetary 
detail has been observed. AIld on the other hand there 
are a great number of astronomers who see thin fine 
markings when they observe Mars, but who state that 
they are due to a physiological defect in the eye. This 
latter idea has been championed by Maunder of Eng
land, and lately in a very excellent way by our own 
Prof. Simon Newcomb. So that. Prof. Lowell is prac
tically alone in the astronomical world in believing 
that he has proven that Mars is inhabited. 

Sir David Gill, the former Astronomer Royal at 
the Cape of Good Hope, one of the ' greatest living 
astronomers, after examining the latest photographs 
of Prof. Lowell, spoke a few days ago in a lecture at 
the Royal Institute in London in the following man
ner : "I see nothing even resembling evidence of 
human work. I · do not deny the possibility of the 
existence of some sort of animal very different from 
ourselves, but I see no proof of the work of sentient 
human beings on the enormous scale that has been 
talked about." 

Though there is this wide divergency of opinion 
regarding the canals and their meaning, there is per
fect unanimity regarding many features of the ruddy 
planet. In an exact science like astronomy, the ques
tion of the attraction of gravity on the surface of 
Mars can have only one answer : it is 0.38 that of the 
earth. All are agreed that Mars is very flat ; no moun- ' 
tains have ever been seen by anybody. All astrono
mers are a unit in believing that there is remarkably 
little water on Mars, that the dark areas are not 
"seas" as was first supposed, and that the only water 
ever Cla:imed to. have been seen on Mars is that im
mediately surrounding the polar ice caps as the _ snow 

. and ice melts in the Martian summer. In fact, it is 
this very scarcity of wa
ter that makes it neces
sary to have irrigating 
canals, in order that life 
may be sustained. The 
small attraction of grav.
ity seems in the opinion 
of all astronomers to de
mand 'as a consequence 
that the atmosphere be 
very rare, somewhat com
parable to that on the 
lofty peaks of the Hima
laya Mountains. Day after 
day, week after week, the 
·Martian landscape is un
obstructed by the presence 
of any clouds except those 
of an occasional sand
storm blowing over the 
barren deserts ; no clouds, 
like those of our own at
mosphere, have ever been 
seen. This absence of 
clouds and the rarity of 
atmosphere have most im
portant bearings on the 
question of life on the 
planet. If the air at the 
surface of Mars is as 
tenuous as that at the tops 
of our highest mountains, 
what about the tempera
ture ? Should everything 
then be snow-capped as on 
the earth ? And the tem
perature below freezing ? 
For this interesting ques-

tion we have no sure answer, but it has seemed to 
all investigators that the temperature must be quite 
low. In addition to the rarity of .its atmosphere, Mars 
is farther away from the sun than the earth, and 
gets only one-half as much heat. Then, too, Mars is 
probably an older planet, and, as it is also smaller, 
has less internal " heat than the earth. Looked at 
from all points of view, Martian weather must be 
very cold,. From · theoretical consideration Poynting 
finds it · on the average to be 22 deg. below zero on 
the ordinary Fahrenheit scale, or 54 deg. below freez
ing. At this temperature there would be no water to 
flow in the canals, as the ice would never be melted. 
Though 54 deg. may be colder than the real tempera
ture, all our knowledge points to the fact that if the 
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atmosphere on Mars at all resemnles our own, it 
should then be always below freezing. To have water 
in the canals and above freezing point, it is necessary 
to assume that the atmosphere differs radically from 
our own. If with Prof. Lowell we postulate an at
mosphere with a copious , supply of aqueous vapor, the 
difficulties of temperature will probably disappear, 
Water in the atmosphere will act like the glass in a 
greenhouse, will let the sun's rays in, but will entrap 
them as they are radiated back, and Mars may thus 
really have a temperature capable of supporting 
life. How are we going to discover the presence of 
this water vapor ? It cannot be ,done by direct telEr 
scopic observation. The atmosphere is very rare, and 
the water vapor for some reason does not seem to 
condense into clouds. Recourse must be had to the 
all-powerful spectroscope, which has already settled 
so many strange problems in astronomy. 

The laws underlying spectrum analysis were under
stood for the first time in 1859, when Kirchhoff ex
plained the meaning of the dark lines in the solar 
spectrum. Only three years later Rutherfurd of New 
York and Huggins of London, pioneers in this new 
astronomy, investigated , the spectrum of Mars, in 
order to see if its red color was not due to great 
absorption in its atmosphere. Their investigations 
have been followed by those of Secchi, Janssen, Vogel, 
Maunder, Campbell, Keeler, and Jewell, men the most 
prominent in astrophysical research. How has their 
work beeR done ? And to what conclusions have 
they come ? 

As is well known, the spectroscope tells us the 
chemical constitution of the sun by comparing its 
spectrum with that of iron, for instance (as is done 
in the accompanying illustration ) and noting the coin
cidences of the lines in the two spectra. The solar 
spectrum consists of a bright band of all colors crossed 
by thousands of dark lines called, after their discov
erer, Fraunhofer lines. The principles which enter 
into the application of the spectroscope to 
Mars are readily understood. The planet, 
we know, shines by reflected sunlight. Its 
spectrum, therefore, must be identical with 
that of -the sun except as it is modified by 
the ( supposed ) atmosphere of Mars. ' The 
spectrum of the sun would be continuous, 
1. e., without any lines or breaks, were it 
not for the comparatively cool layer of 
gases around the sun, the "reversing layer" 
as it is called, a ,sort of solar atmosphere 
which introduces thousands of dark Fraun
hofer lines in the spectrum. Our own at
mosphere modifies the solar light which 
passes through it, and adds to the solar 
spectrum at least ' 1,200 lines called teUuric 

lines, whicIi. constitute what we may term 
the spectrum of our atmosphere. 

The rays of light coming into our instru
ments from Mars originate in the sun ; they 
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its dry climate, its powerful telescope, and accurate 
spectroscope, The Lick Observatory on the top of 
Mount Hamilton is another ideal location for such a 
research. 

Nearly all the early investigators of the spectrum 
of Mars thought that its atmosphere very much re
sembles our own, differing mainly in being richer in 
water vapor. Sllortly after the last opposition in 
1892, Prof. Campbell at the Lick Observatory reached 
the conclusion that the spectrum of Mars is identical 
with that of the moon, and that consequently nothing 
is known of the atmosphere of Mars. This opinion 
was arrived at only after a splendid series of care
fully-planned observations with the 36-inch telescope, 
an instrument whose power is still unsurpassed and 
placed in a location well suited to the problems in 
hand. 

From a different line of reasoning Mr. Jewell, of 
the Johns Hopkins University, ciecides that it is USEr 
leils to attack ' thts problem ' until the instrumental 
eqiliprn�nt Is tar superior to an:y that has hitherto 
been used. Consequently, this 8eems to be one of the 
prolJlems for the future to decide ; its solution seems 
unattainable 'at the present , time. The spectroscope 
settles its problems by the position, character, or .In
tensity of a line or lines among thousands in the 
spectrum. Marvelous have been its triumphs and 
wonderful the results attained, such as determining 
the chemical constitution of the sun or distant stars, 
measuring the motion in the Une of sight of stars 
millions and millions of miles away, or fixing the 
nature of the rings of Saturn, but these triumphs have 
been ' reached only along a pathway strewn with count
less mistakes in measuring the position of a line or 
in Wrongly interpreting its meaning, so that in spec
troscopic study it is well to make haste slowly. 

As is pointed out by Poor in the "Solar System," a 
desert planet, barren and desolate, on which life would 
be impossible were it not for irrigation, but one which 

Fig. 1. 

Fig. 2. Fig. S. 
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era!. Our common units ot len�h-the inch, fOQt, 
yard, mile-are examples of what is meant by the 
expression "one dimension." When I say that a pole 
is five feet long, I have reference to length alone, 
apart from all considerations of breadth and thickness. 
Our experience, it is true, discloses no objects which 
possess merely length. Still, it , is a conception which 
the mind is capable of realizing by the mental pro
cess of abstraction. If we cannot see in actual exist
E'nce a mathematical line possessing neither thickness 
nor breadth but length alone, we can certainly disre
gard ever:ything else and think of length alone, just 
as truly as we can think of the color of an orange 
apart from all considerations of taste, shape, and size. 
Likewise, we can add breadth to length. We thus 
have two dimension�the mathematical surface
examples of which are furnished by our ordinary 
units of area, the square inch, the square foot, etc. 
In the world 'of our experience, there are no pure sur
faces existent apart from thickness, but-precisely as 
with other qualities-we can think of ,the surface of 
an , object and , disregard all else. The existence, more
over, is not imaginary but real. What is imaginary 
is the independent existence of surfaces in the objec
tive world. Again, to length and breadth we may 
make the further addition of thickness, producing the 
combination of, three dimensions. Examples of this 
combination are our unIts of volume-the cubic inch, 
the cubic foot, etc. 

Now these results may be arrived at from a differ
ent point of view, and one which will afford us, per
haps, a more 'general idea of dimensions. The mathe
matical pOint is the conception of position alone, 
apart from all other considerations. It has no dimen
sions. Conceive now that any given point should 
move. Evidently it will trace out a line, either curved 
or straight. We shall thus have one dimension. Con
ceive now that this line should move in such a manner 
that the pOSition continually assumed shall have noth

enter the atmosphere of Mars, and are there 
partly absorbed ; they are reflected from the 
planet's surface, and for a second , time pass 
through the Martian atmosphere ; and they 

A man living in two-dimensional -space could bring triangles 1 and 2 into coineldence, but 
not triangles l' and 2'. We who live in three-dImensional !!pace cannot superpOse ,the , tetrahedrons of Fig. 8 ;  but a man livmg In four-dlmen.lonal lipace conld. 

ing in common with the position immedi
ately preceding. That is to say, for exam· 
pIe, conceive the line AB to move in such 
a manner that the next pOSition is entirely 
different throughout its whole extent from 
the old position, and so on. The result of 
such a motion of a line will be a surface

that is, a combination of two dimensions. 
Now imagine this surface to move, but in 
such a way that each new position partakes 
in nothing with the position immediately 
preceding. We ' should thus generate a solid 

-that is, a combination of three dimen
sions. To illustrate this matter, conceive a 
point to move in a right line for the dis
tance of one inch ; then imagine this right 
line to move, for one inch, in a direction 
perpendicular to itself. We should thus 
obtain the square inch. Then picture the 
square inch moving perpendicular to itself. 
We have now the cubic inch-a figure of 
three dimensions. Now, in our world, it is 
pQ8sible to move a point and , generate a 

finally reach us by passing once through our own 
atmosphere. Each passage through an , atmosphere 
brings additional lines into the original solar spec
trum, and thus Mars gives us a very much. modified 
solar spectrum. How are we going to pick out from 
the enormous number of lines in the Martian spec
trum those which are brought there primarily by the 
double passage through the planet's atmosphere? If 
we can differentiate these lines from the rest of the 
spectrum, they will evidently give us the much,sought
for atmospheric constituents. Were it not for the 
moon, we would be entirely unable to attack this 
problem. The moon has no atmosphere of its own, 
and thus if a comparison of the lunar and Martian 
spectra show added lines in the latter, we 'should be 
sure they come from absorption in the atmosphere of 
Mars-but of this we are not certain until the greatest 
pains have been taken in the observations, and an 
infinite variety of detail has been closely attended to. 
The two spectra may be compared by flrst looking at 
one and then at the other, and noting carefully cer
tain lines ; or much better still by photographing the 
two spectra side by side on the same plate, and com
paring the spectra at our leisure. But the photo
graphic process is a very exacting one. The promi
nent atmospheric lines are all at the red end of the 
spectrum, where the photographic plate rapidly dEr 
creases in sensitiveness, and where slight changes 
are very likely to deceive the astronomer. Then it 
is very important that the moon and Mars should be 
at about the same altitude above 'the horizon, for if 
the moon were a little, lower down in the sky, its 
light would have to pass through a greater thickness 
of our atmosphere, to be there absorbed to a greater 
degree. And as it is water vapor on Mars that we 
seek, the observations should be made from an ob
servatory located in as high and as dry a place as 
possible. Flagstaff answers all these requirements re
markably well, with its great altitude above the sea, 

is wafted by an atmosphere laden with Water vapor, 
seellls to be an anomaly difficult to understand! 

. . . -. - . 
THE FOURTH DIJ[ENSION SIMPLY EXPLAIlfEl). 

BY J. SPRINGER. 

Reasoning 'by analogy is always fraught with dan
ger. The premises are insufficient, and so can not 
lead to conclusive results. But while this is so, it 
would be quite wrong to speak of well-conducted ana
logtcal reasoning as having no intrinsic value. It has 
a probability of truth in

' its favor. Such probab1lity 
may, of course" 'be very small, and cannot, as inti
mated, I'n any c,ase amount to certainty. This, how
ever, constitutes no reason for refusing to assign to 
it the value it does possess. In addition to a:n.:y 
intrinSic demonstrative value it may have, analogy 
possesses a dfstinct import3.nce as a scientiflc guidEr 
post pointing the way in the region of the unknown. 
AHd It Is this very region that the mind is ever eager 
to explore. In this article it is proposed to deal with 
an attempt to fathom the unknowable by means of 
analogy. 

Mathematics is the most exact and the most thor
oughly grounded of the sciences. Its processes are, 
in the main, tedious and ' prosaic, and its results , cor
respond most severely with our experience. And yet, 
in the very field explored by this rigorous and tedious 
method, have arisen fantastic and fairy-like structures 
of the imagination, which transcend all our experi
ence. It must be confessed that in erecting these 
castles in the air, mathematicians have let go some
what the usual rigor of their logic, or have departed 
from the fundamentals of observation. Thus they 
have arrived at the conception of the fourth and 
higher dimensions by a relaxation in demonstration
proceeding by analogy. 

Now, in order to understand this question of the 
fourth dimension, it will be necessary to have pretty 
cIear Ideas of what Is Illeant by dimensions in gen-

line, to move a line progressively into new 
positions and generate a surface, and to move the sur
face progressively into new positions and generate a 
solid, but not to take a further step and move the 
solid progressively into new positions. Our experi
ence stops right here. We 'live in a space of three 
dlmensions. But mathematics raises the question, Is 
it necessary to , stop here ? May it not be possible so 
'to displace a solid that , every point will take up a 
position not included in the old complex of positions? 
Let us be clear at 'this point. If I undertake to move, 
say, an ink , bOttle, It is evident that a portion of the 
bottle Iilay easily be made to take up positions not 
contained. in the space occupied by the bottle at flrst. 
It is equally evident, however, that, while the whole 
bottle moves, nevertheless , the bulk of the positions 
taken up are those previously occupied by some points 
of the bottle. Some points of thebottle have gone into 
perfectly fresh positions--.()thers have gone il}to old. 
Our experience, then, knows nothing of a solid mov· 
ing continually into an entirely fresh position. ' But 
is this the termination of the world of reality ? We 
cannot say, positively, that it is. We can say that 
we can image to ourselves no such thing as motion in' 
a fourth dimension. It would be absurd, however, to 
limit reality to what we can picture or represent to 
ourselves. To, bring this into relief, we may imagine 
to ourselves the feelings, ideas, and life in general 
of beings confined to worlds of one and two dimen
sions. 

Conceive, then, a world of one dimension-say the 
circumference of a circle. Unless the inhabitants of 
this world are mere points, they are arcs of this 
circle. And the objects in such a world would con
sist of points and arcs. No other figures or shapes 
would be possible. In fact, the only difference in 
figure would be in the amoun't of arc. If we further 
suppose that the qualities superadded to those of 
geometrical figures are such as-analogously to what 
is the case in our world-would prevent two from 
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occupying ,the same space at the same time, then we 
readily arrive at the conclusion that no two indivld· 
uals or objects could pass each other in that , world. 
An individual living there would thus make the ac
quaintance of but two things during the entire course 
of his life-the· object or fellow-inhabitant ahead and 
the one behind. There could be no food taken into 
the interior of such an individual. The only possi
bility of growth would be by the addition of arc to 
arc--no assimilation of the particles of food through
out the organism, nothing but a bodily attachment, 
end to end. His geometry would be limited to points 
and arcS. No straight lines, angles, triangles, paral
lelograms; and so on.' In arithmetic, he would seem to 
be· conscious of but one complete whole-that · is, him
self. For the other two objects are not present to his 
senses as wholes. He is conscious only of an extrem
ity of each. So, then, he would appear to rise no 
higher than the number one in his numerical calc.ula-. 
tions. If, in his world, there should be something 
analogous to light, it would not seem to afford · him 
means for the estimation of distance-there would be 
no visual angle. Light would proceed iii a curve along 
the circumference, and while · he could see the indi
vidual ahead, he could not become sensible of any 
variations in the distance between them-there · bein� 
but . one ray of light possible, there . would · thus be no 
intermediate states. A collision would take place with 
absolutely no war::ing. Apparently, lt would be im
possible to become conscious of motion. It would 
seem to follow from this, then, t.hat there would be · no.  
apprehension of time. But these limitations would 
certainly: be· no conclusive argument for the non
existence of space of higher dimensions · with their 
increased pOlil3ibilities. 

Beings in a world of two ,dimensionB-llay, on the 
surface of a plane-would' enjoy an increased variety, 
but would still be leadiIig a rather restricted life. 
Objects would appear to them simply as lines. They 
could pass ea<lh other, and could congregate in cities, 
etc; They could'  have means of transportation, but 
the vehicle body would partially or entirely surround 
them, and convey them over the surface · by dragging. 
There would be no surface friction, so" perhaps, this 
would not be disagreeable. There would be no leap
frog, foot-ball, or any other game where one body is 
required to pass over another. A material , closed 
curve would be sufficient to confine them. They could 
not understand how it would be possible to · escape by 
passing out into a third dimension-above or below. 
If they studied geometry, they could prove equality 
by bringing into coincidence two such triangles as 1 
·and 2, Fig. 1. But if they were given the triangles 
l' and 2', Fig. 2, they could never bring them into 
coincidence. They could not understand how by suit
ably placing two equal sides in coincidence, the one 
triangle could be swung out into a third dimension 
and brought . back into their world of two dimensions 
with its parts . arranged in opposite order. But their 
failure to understand the possibilities of the third 
dimension would be no conclusive argument, certainly, 
against · its , existence. 

So, then, we may very well argue that the existence 
of a fourth dimension may be a fact. If such a dimen
sion exist, it would be possible for us to pass into it 
and become immediately invisible to those conscious 
as we now are of but the three dimensions. For pass
ing into the fourth dimension, .we Should p .ss out of 
our present world. It would be impossible to confine 
a person having the secret of this dimension by tne 
six surfaces of a prison cell. His sUghtest movement 
in 

. 
the direction of a fourth dimension would put him 

at once out of three-dimensional space. It would be 
well for him to take. care just what he did when in 
four-dimensional space, as upon coming back into 
space of three dimensions he might be much changed. 
It will be remembered that when one of the triangles 
"in Fig. 2 was turned about in three-dimensional space, 
its parts were found to be reversed when it re-entered 
space of two dimensions. AnalogOusly, we would 
reason that the tetrahedrons of Fig. 3, w1ille not super� 
posable in our space-although all corresponding parts 
are supposed equal-might become so if we should 
bring two equal faces into coincidence, and, while 
retaining. them in this position, turn one of the tetra
hedrons through four-dimensional space back again 
into o1ir own. This would show that a person might 
so turn over in that variety of hyper-space that when 
he returned to ours he · would find himself reversed
!lPpearing as he does in a mirror, With right and left, 
front and back, interchanged. . The idea immediately 
suggests an H. G. Wells Iltory. 

The writer remembers reading a story somewhat to 
the following . effect : A gentleman drew up designs 
for a new clock, and had made upwa'rd of $30,000 
wol'th. These . clocks were excellent timekeepers, but 
through some error, perhaps in . blue-printing the 
drawings · from the wrong side of the linen, the clocks 
had their hands turning In the wrong direction. With 
.kri:Owledge of the fouith dimension, they could have 
easily been reversed, which shows that there may · be 
sOIne practical gOOd in living in four-dimenSional space. 
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The P&.nIOD8 ltJarine Turbine. 

To the Editor of the SCIENTIFIC AMEBICAN : 
In your article in · the current issue ( February 1�, 

1908 ) on "Turbines in the United States Navy," there 
is at least one statement that is contrary to fact, and 
several others which are misleading to anyone wh!l 
has had no experience with steam turbines. The arU
cle seems to me to be unjustly derogatory to the Par
sons turbine, and to give more credit than is due to 
the Curtis, a  practically untried turbine for marine 
work. While wishing to see the American type prove 
superior to the EngUsh, still I feel that it i.!J unjust 
not · to gIve the Parsons ·· turbine' .  credit for . tne 're:volu
tionizing · of marine engineering . which it has brought 
about. Until data are giy.en out as to the "Creole's" fuel 
and water cons�ption, and until the . scout cruiser 
"Salem" . is given a trial, undue praise of the Curtis 
turbine Should be withheld. 

Your statement that the length and dwplaceD;lent 
of the five 800.to� destroyers had · to be increAsed to 
provide for Pl;I.rsons turbine installation is . contrary 
to fact. The writer personally w.orked on the designs 
which we�� accepted for two of the boats. . ParsOns 
turbine · JD,acl1inery, including the necessary cruising 
turbines, was fitted ' into the Department;s hUll, anel 
not only was it possible to shorten the e�ne.:rOOIq 
�pa,ce ia�en 1lJ> . by the reciprocating en�ln��, but leM 
lipace ",as taken up vertically, the center of gravity 
of the machinery was lowered, and the t!ltl!.l weight 
of machinery was less. Hence your statement that. 
the action of · the authorities in accepting Parsons 
turbine installation for these destroyers "seems illogi
cal in view of their refusal to accept Parsons turbines 
for battlel!hips," is rather misleading. In the first 
place, 'as has been · shown, Parsons turbines for this 
design ' were vastly superiOr to reciprocating engines. 
In the second · place, it does not follow that since the 
design of the "South Dakota" and "Delaware" was 
unsuited to Parsons turbines ( about which mOre will 
be stated .later ) ,  every battleship design will be. There 
·was no trouble in fitting this turbine to the "Dread
nought" design. Also, · no c'omparison between a bat" 
tleship a1l.d a destroyer is possible or logical, since the 
conditions are radically different. 

. While the initial cost of turbine machinery when 
cruising turbines arr. necessitated by low-speed require
ments may be gre-:.ter, still · the saving in coal and 
water practically eliminates the initial cost considera
tion. We might as consistently argue that condensers 
are a disadvantage, since the installation would cost 
less were they omitted. · Cruising turbines seem a 
positive necessity, and the makers of the Curtis tur
bine have yet to demonstrate that they can run at low 
speeds economically, i.  e., that they themselves do not 
need cruising turbines. 

The economic speed of any turbine bea,ra a certain 
ratio to the steam velocity. If the speed drops . below 
this, the economy falls away. The economy of the 
cruising turbine really consists Iii providing for a 
more effective utilization of the low-pressure steam as 
expanded into the ordinary ahead turbines. 

Cruising turbines do not · necessarily make an instal
lat! nn "unwieldy and complicated," although there is 
a slight complication of connection and arrangement. 
To anyone who has seen a turbine engine-room when 
the machinery was in operation, with the freedom from 
noise, escaping steam, waste oil; fiying cranks, piston 
rods, levers, etc., unwieldilless and complication seem 
terms applicable only to · a reciprocating engine. Also, 
as stated above, a five-turbine, three..shaft Parsons 
turbine installation for high speeds occupies less space 
and weighs less than a, reciprocating engine installa
tion of the same power. The extra shaft, .if anything, 
is an advantage, since if one shaft were disabled, the 
vessel would stHl be able to make good speed with 
the other two shafts. 

It appears that outside of the face of the bids, one 
reason for not accepting Parsons turbine installation 
for the "South Dakota" and the "Delaware" ·was that 
the design would not accommodate the number of 
shatts necesSary. It is to be hoped that it will not be 
f!lund necessary to remodel the "South Dakota" when 
it becomes necessary to add cruising turbines on sep� 
arate shafts to the Curtis installation, in order , to 
bring the coal consumption at slow speeds down to 
something reasonable. 

Having also seen something of the working of the 
Bureau system, it seems absurd that the action of the 
Japanese government in ordering two sets of Curtis 
t-qrbines could have influenced the awards of the 
"South Dakota" and "Delaware" contracts. If it were 
the department's custom to accept a.dvice from anyone, 
or to be infiuenced by the action of foreign govern.
ments, it would seem to be the consistent thhig f()r 
them to . follow the action of the English and the 
French governments, and adopt Parsons turbines. 

You rightly attribute the breaking of the transatlan
tic record !Jy the "Lusitania" to the use of · Parson� 
turbines, and · rightly state that 'cc;nsiderations of 

weight, and space oooupled, are not of prime impor
tance in a ·merchant vessel.. But it has been shown 
that Parsons turbines require less space, and weigh 
lesl', than reciprocating engines of the same power. 
This is true of the "Mauretania" and the "Lusitania." 
To bring the matter nearer home, each of the two 
Curtis turbines of the "Salem" weighs almost as mucl� 
as all six of the Parsons turbines of the "Chester:' 
Furthermore, it has been shoWn that the problem of 
desigBing reciprocating · engines for the "Lusitania" 
an4 her sister ship would have been stupendous, if 
not · impOSSible. 

Finally, Parsons turbines are now installed in tor· 
pedo bOats, private yachts, merchant vessels, cruisers, 
and battleshiPs, and have proved superior to recipro
cating EiDgines · in many particulars. A few of these 
may be of interest. Fewer working parts; direct ap
plication of steam to the shaft ; less danger of break
d�wn, since It is almost impossible for the small vanes 
to become damaged ; less weight of machinery for Same 
power ; machinery: well down in vessel, hence a lower 
center 0' gra-nty ; greater speed for the same con
sumption of coal at high speeds ; practically no mao 
chinery "V1:bratl,on. 

To !late, the Curtis turbine has been installed in 
'but one small merchant vessel, the "Creole," ana. data 
as to the perfo.rmance of the machinery of this ves
sel would be, J( such data are obtainable, very grate

, tully · reeeive4, "llIo, there will , be an opportunity 
BOon to publish comparative reSults of the 'perform-
anCeS o'f t1:l.e "Chester," "Birmingham," and "Salem." 
The "Chester," equipped with Parsons turbines, has 
just . made , 26.52 knots on her official four-hour run, 
and has bettered her required coal consumption by 53 
per cent. The writer had the privilege of being on 
board during the builders' trial, . and too much praise 
can not be given to the Parsons turbine. The Curtis 
turbine has yet to prove its value for marine purposes. 

Bath, Me., February 20, 1908. V. H. PAQUET, S.B. 

A UNIQUE BYSTEK OF ILLUIIINATION FOR HARBOR 
CHANNELS. 

The question of harbor navigation by large vessels 
at night is a serious. one at best. The usual lights 
designed to guide the· vessel · are too few and far be
tween, and when they are · obscured by fog the task of 
the pilot is a hopeless one, an d highly dangerous • 

Realizing the advantages to commerce of illuminating 
the New York harbor so that it could . be navigated at 
night, the Lighthouse Department has recently in
stalled a series of buoys along the Ambrose Channel, 
fitted with gas lamps, which serve as lamp posts along 
the highway of the harbor. The lamps are provided 
with sufficient gas to keep them burning night and 
day for a month. They need no attention unless In
jured by collision with some vessel or by the force 
of the waves. 

A new system of illumination has recently been 
proposed, in · which the lamps instead of being placed 
above water are situated along the bed of the channel, 
and are arranged to direct their light to the surface, 
where the outline of · the channel may be traced by 
illumination ot the water. By placing the lamps under 
water they furnish no obstruction to navigation of 
smaller vessels, which are not obiiged to follow the 
deeper ehannels. . They can also be placed low enough 
to clear the bottoms of the largest vessels as well. 

A cable is laid along the channel, preferably one 
at each side of the channel, and at intervals along 
this cable the lights are attached. These consist of 
tubular buoys provided with a lens . at the upper end 
and fitted with an incandescent electric lamp inside, 
the light of which is focused by tIle lens in a vertical 
shaft, which rises to the surface and illuminates a 
patch of . the surface water. The lamps are supplied 
with current from a . dynamo or battery on shore, 
where they are under the control of an operator. Fol
lowing the usual custom, one side of the channel wtll 
be outlined with liglit of a different color from the 
opposite side. These lights could be placed at much 
more frequent intervals than ,the usual buoys. How
ever, 1lxperiments conducted by the inventor, Mr. 
Loon Dion, point to the fact that three or even two 
per mUe would be ample in a straight channel. The 
cables can be securely anchored to the bottom but 
the lamps, owing to their fiexible connection with the 
cable, will be free to sway slightiy with the motion of 
the water. The buoyancy . of the lamps is merely suffi
Cient to hold them upright and not strain the main cable. 

When repairing the lamps or replacing burned-out 
globes the cable may be lifted by a grapple. How
ever to facilitate matters the lamps· may be separately 
anchored to the bed of the channel and be connected 
to . the main cable by connections long enough to per
mit them to be raised to the surface. Repairs could 
then be effected without disturbing the main cable. 

The submerged lights would have an advantage over 
surface lights in serving as guides to submarine boats 
when maneuvering in the harbor. In time of war the 
lights would be switched off under normal condi.tions 
but whenever desired they could be turned on at a 
moment's notice to admit a friendly vessel. 
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THE MUTUAL RELATIONS OF GEOMETRY AND .ECH· 
ANICS AND PROF. REULEAUX'S MECHANICAL 

MOVEMENTS. 
BY DR. ALFRED GRADEInV1TZ. 

It is a strange fact that the fundamental prin
ciples o.f a science sho.uld be frequently misunder
sto.o.d, even by the very wo.rkers in its field. A 
similar misunderstand-
ing can be o.bserved 
even mo.re frequently in 
the case o.f the inter
relatio.nS o.f kindred 
sciences. It may be 
said that tho.se exist
ing between the sci
ences o.f geo.metry and 
mechanics have but re
cently been first eluci
dated, no.tably by the 
late Pro.f . . Reuleaux o.f 
t h e  C h a r i o.  t tenburg 
Technical High Scho.o.l, 
to. . who.m we are in
debted, no.t o.nly fo.r a 
clear definitio.n o.f the 
relatio.ns o.f these sci
ences and their vario.us 
branches, but fo.r the 
evo.lutio.n o.f a new sci
ence called kinematics, 
which is an o.ffspring o.f 
bo.th o.f them. 
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cidental rather than essential characteristic, as the 
same figures will be described in the case of two roll
ing curves, which perform a relative mo.tion with re
gard to each other, but situated, not in the drawing 
plane, but in the plane of one of the curves, and being 
described by the points in the plane o.f the other curve. 

It w!l1 be readily seen that the relative motions of 
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regarding a given motio.n merely as a pheno.menon. 
Only fro.m the point o.f view of mechanics ( viz., the 
science o.f causaZ relatio.ns between motio.ns ) can 
any preference be given to. the views held by · Co.per
nicus and Keppler. In fact, half a century after Kep
pler's death, Newto.n pro.ved that planets, under the 
action of general gravity, perfo.rm their mo.tio.ns as 

ascertained by Keppler. 

Mechanics may be de
fined as the science o.f 
the causal i' e I a t i  0. n s 
between the mo.tio.ns 

Figs. 1 and 2.-Elementary Conples : a Couple 
of Screws and a Co.nple of Prisms. 

1!'igs. S and 4.-Elementary Co.uples : Couples o.f 
Ro.tary Bodies. 

The science o.f nature 
thus made an eno.rmo.us 
advance, as Newton's 
I a w comprised t h e  
whole o.f the universe. 
The mutual relations 
between the sciences o.f 
geometry and mechan
ics are . strikingly illus
trated by this instance. 
While the merely geo.
metrical researches o.f 
Keppler prepared the 
way to Newton's me
chanical disco.veries, 
the science of mechan
ics reciprocated fo.r the 
service rendered it by 
geo.metry by reducing 
the three Keppler laws 
to. a co.mmo.n cause, 
viz., that o.f the · causal 
co.nnection of mo.tio.ns. 
Fro.m the po.int of view 
o.f phoro.nomy the rela
tive mo.tiOills of celes
tial bo.dies, not o.nly 
apparently but really 

o.f bo.dies. It is thus an experimental science. 
Its mo.st simple, ultimate .fundamental law, derived 
fro.m experience, is the law o.f inertia, acco.rding to. 
which any individual material po.int in the absence 
o.f any fo.rce will co.ntinue its lo.cal displacemept by a 
unifo.rm mo.tio.n in a straight line. The science o.f' 
mechanics then demo.nstrates what happens · when this 
material po.int co.mes into. relatio.n with o.ther po.ints. 
While even in the simplest case o.f a rectilinear dis
placement o.f a single po.int, the trajecto.ry, viz., the 
straight line, co.mes within the field o.f geo.metry, 
the same is true generally o.f the path traversed by 
the po.int under the infiuence o.f external attractio.ns 
and repulsio.ns, this path being a curve, ana under 
certain simple co.nditio.ns a co.nic sectio.n. 

As the fo.rm o.f this trajecto.ry is thus subject to. 
geo.metrical co.nsideratio.n, ·  the mo.re so. as it beco.mes 
mo.re co.mplicated, geo.metry so.o.n beco.mes a mo.st in
dispensable aid to. the science o.f mechanics. Being 
itself independent o.f matter, it do.es no.t rely o.n any 
recipro.cal aid o.n the part o.f mechanics. And as o.n 
the o.ther hand there are many mechanical pro.blems, 
e . g., those relating to. liquid and gaseo.us bo.dies, in 
which geo.metrical co.nsideratio.ns are no.t reso.rted to., 
mechanics is no.t entirely dependent o.n geo.metry. 

Fro.m the two. Jundamental sciences mentio.ned 
have o.riginated in co.urse o.f time two. sub-sciences, 
viz. : 

The geo.metry o.f mo.tio.n, fro.m general geo.metry, 
and the science o.f kinematics, o.r mechanics o.f guided 
motio.ns, fro.m general mechanics. 

The geo.metry o.f mo.tio.n co.mprises the geo.metrical 
study o.f the vario.us fo.rms o.f mo.tio.n, while the sci
ence o.f kinematics treats o.f mechanical systems, 
where mo.tio.n is subject to. so.me restraint. 

A very familiar instance o.f the geo.metry o.f mo.
tio.n is the theor:9' o.f cycloids, o.r the curves de
scribed by a circle ro.lling o.n another circle situated 
in its plane. This science 
thus treats o.f mo.ving fig
ures each o.f which is a par· 
ticular case arising o.ut o.f 
an infinite gro.up o.f fig
ures as described by the 
vario.us po.ints o.f ro.Iling 
curves. In o.ppo.sitio.n to. the 
planimetry o.f o.ld, which 
merely co.nsidered a given 
resting curve; this geo.
metry thus studied a curve 
perfo.rming a relative mo.
tio.n in regard to. ano.ther 
( resting ) curve, all po.si
tio.ns o.f the describing 
po.ints being expressed by 
equatio.ns. This has also. 
been termed pho.ro.no.my. 

two. curves rOlling o.n each othei' are entirely equiva
lent; in fact, bo.th are bo.und always to coexist, neither 
o.f them being susceptible o.f independent existence: 
If acco.rdingly two. curves A and B, ro.lling o.n each 
other, be given, bo.th the rolling mo.tio.n o.f A o.n B 
and that o.i" B o.n A should be taken into. acco.unt, in 
order to. establish the geo.metry o.f their relative mo.
tio.ns. By this theo.ry, the number o.f special cases 
is reduced to. abo.ut half the original number. 

A very striking instance quoted by Reuleaux is the 

Fig. 5.-The Generation o.f an Ortho-Cyclo.id. 

relative mo.tio.n o.f celestial bo.dies. Fro.m the po.int 
o.f view o.f the geometry o.f motio.n it is as true to. state 
that the earth revo.lves ro.und the sun as it il;l that the 
sun revolves ro.und the earth. In fact, the whole 
depends on a disp.Iacement o.f the system o.f · co.-ordi
nates. Bo.th the partisans o.f the o.ld co.smical system 
and tho.se o.f Copernicus', Tycho's, and Keppler's sys
tems were thus right, as all astro.no.mers prio.r . to. New
ton had co.nsidered the mo.tio.n of astres merely fro.m 
the po.int o.f view o.f pho.ro.no.my o.r geo.metry o.f motion, 

are of extreme variety, their trajecto.ries be1ng alter
nately elliptical, cyclo.idal, ellipto-cycloidal, cyclo
elliptical, whereas the planets fro.m the po.int o.f view 
o.f mechanics are revolving ro.und the central bo.dy in 
elliptical trajectories or mo.re ·· generally in co.nical 
sections, with or witho.ut a rotatio.n o.f the revo.lving 
and central bodies. 

After defining the mutual relations between mechan
ics and geo.metry, a scientific definitio.n o.f kinematics 
should be given, the mo.re so. as the po.sition o.f the 
latter in regard to the two. fo.rmer sciences has been 
greatly misundersto.o.d. 

Amo.ng the numero.us phenomena of mechanical na
ture, the causal relatio.ns o.f which co.me within the 
field ·of scientific mechanics, are the pheno.mena o.f mo.
tio.n o.ccurring in machines. These motio.ns in so. far 
differ fro.m o.ther phen_o.mena o.f motio.n, as they occur 
in a predetermined manner, tho.ugh there are forces 
tending to disturb thes� mo.tions. 

Endeavors to inrestigate the laws o.f these mo.tions 
in a scientific manner were first made abo.ut a century 
ago., but nothing really practical had been achieved 
previo.us to. Reuleaux. While being taught in techni
cal scho.o.ls, this do.ctrine in the absence o.f any theo.rv 
was of little pr!tctical use to. invento.rs. 

. 

The fundamental principle o.f Reuleaux's theo.retical 
kinematics co.nsists in supposing all · parts of a ma
chine endo.wed with sufficient resistance to. undergo. 
o.nly immaterial alteratio.ns under the actio.n o.f given 
forces. The mechanism thus beco.mes independent, to 
so.me extent at least, o.f the magnitude o.f forces, its 
resistance being sufficient, no. matter ho.w great the 
fo.rces acting o.Ii the machine parts actually are. 

The subject o.f Reuleaux's kinematics no.w is to. dem
o.nstrate the laws o.f guided mo.tio.ns. Guided mo.tions 
are perfo.rmed by a mechanical system subjected to. 
so.me restraInt, the resistance and fo.rm of the machine 
parts co.ming into. co.ntact being such as to. preclude 

all relative .mo.tio.ns except 
o.ne. If, then, this mechani
cal system be made to. 
mo.ve, its mo.tio.n ne-cessariIy 
is the o.nly possible mo.tion 
as regards its trajecto.ry, 
while its speed depends o.n 
the act�ng forces. 
, 

Kinematics no.w teach the 
special arrangements o.f a 
machine, in virtue of which 
the mutual displacements 
o.f its · parts are determined. 
While invento.rs and engi
n�ers so. far have evo.lved 
the mo.st various types o.f 
machines witho.ut the aid 
o.f any theo.retical prinCi
ples o.f this kind, these the
o.ries will allo.w new ma
chines to. be designed far 
mo.re rapidly and mo.re eas
ily and safely than hereto.-
fo.re. 

Ho.wever, when examin
ing the several fo.rms o.f 
cyclo.ids, it will be seen · that 
there is · no. necessity fo.r 
maintaining the o.ld theo.ry, 
acco.rding to. which, o.ne 
o.f the curves wo.uld be at 
rest, and the o.ther in mo.
tio.n. In fact, this is an ac-

Fig. 6.-The Generatio.n o.f a Hypo.·Cycloid. Fig. 7.-The Generatio.n of a Peri-Cycloid. 

As the vario.us parts o.f a 
machine mutually act o.n 
one ano.ther, there must be 
a similar theory to that THE MUTUAL RELATIONS OF GEOJlETRY AXD MECHANICS. 
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above demonstrated in the case of geometrical curves 
rolling on each other, that is to say, all parts of the 
machine must be arranged in' pairs. In fact, all ma
chines, as shown by R,euleaux, consist of pairs of 
elements called kinematical element couples. 

These elements are of . three kinds, namely, rigid 

elements, tension elements, and 
cording as they oppose suf
ficient resistance either to 
forces of any direction or 
only to tension or thrust re
spectively. 

Among the rigid elements 
should be mentioned shafts, 
spindles, pivots, bearings, 
screws, nuts, etc., made of 
iron, steel, or other resistant 
substances. 

Tension elements comprise 
threads, ropes, bands, belts, 
wires, chains, etc. These are 
preferably coupled with rigid 
elements, from. which they 
are wound off, as for instance 
in the case of pulleys. How
ever, they are also coupled 
with each other. 

thrust elements, ac-
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points to such a spherical evolvent of the elongated 
type. 

Fig. 11 is an instance of the construction of curve 
thrust models, viz.,  a globoidal thrust as Reuleaux 
would term it. On being turned by means of the 
handle through the intermediary of a conical pair of 
wheels, the globoid will drive the cam, which is acted 
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be 1J.xed in space, the relative motions of the movable 
links will pass to what is called absolute motions, that 
is to say, the whole will become a mechanism or 

gearing. 

Such kinematical chains thus yield as many mech
anisms as they comprise links. By exchanging the 
fixed link, a reversal is produced. By combining or 

composing simple kinemati
cal chains, "composed" mech
anisms or gearings 'can be 
obtained. 

InvIsIble Microbes. 

As regards thrust elements, 
these are represented by 
liquids, gaseous substances, 
and powdered, grainy, or 
pulpy matter, and are prefer
ably coupled to . rigid ele
ments, viz., · vessels and parts 
of such, while mutual coup
lings of thrust elements 

Fig. 8.--The Generation of a Symmetrical 
Anti�Parallelogram. 

Fig. D.-The Generation of an Isosceles 
Crank Gear. 

When one speaks of mi
croscopic beings, it must be 
remembered that there are 
all kinds of microbes. They 
are of all sizes, and reducing 
sufficiently the scale of meas
ure, one finds in this . world 
of the infinitely small, both 
the elephant .and the gnat. 
Bacilli of relatively colossal 
dimensions are known. The 
bacillus Butschlii, for exam
ple, which measures from 3 
'to 6 microns in length ( 3  to 
6 thousandths of a milli
meter) is a giant beside the 
grip bacillus, Which in size 
is not more than �, thou
sandth. of a millimeter. This 
last bacillus, so widely known 
and so dangerous, is one of 
the smallest measured mi-

( e.g., air with water) are likewise used. As the alter
ations in shape undergone by thrust elements under . 
the infiuence of external forces generally are not neg
ligible, these elements are not as a rule susceptible to 
phoronomical consideration. 

The Technical High School of Berlin-Charlottenburg 
possesses a speCial department, comprising extensive 
collections of models of such elements, the study of 
which is most instructive to the student and engineer. 
In fact, by combining such mechanisms (the laws of 
motion of which are derived from the science of kine
matics ) the art of machine construction can be sys
tematized, and machine invention, so to say, can be 
carried ' out to order. 

The writer is indebted to Prof. W. Hartman,n, the 
friend and collabOrator of Prof. Reuleaux and present 
head of the Kinematic Department, for courtesies ex
tended to him in preparing this artiCle. The accom
panying illustrations were reproduced from photo
graphs especially ordered by the Professor, with a view 
to their publication in the SCIENTIFIC AMERICAN . 

Figs. 1 to 4 represent what are called elementary 
couples of machine elements or couples of involvents. 

Fig. 1 represents a couple of screws, Fig. 2 a couple 
of prisms, and Figs. 3 and 4 couples of rotary bodies, 
Fig. 3 being relative to a couple of cylinders. 

Each of these couples comprises two elements liable 
to perform only one given relative motion with regard 
to one another. These couples of elements are can�d 
couples of involvents, because of their touching each 
other along a full surface. 

Figs . . 5, 6, and 7 illustrate some instances. of· the 
generation of cycloids by real motion through guided 
mechanisms. Fig. 5 shows the generation of al):,'o:t'tho." 
cyclpid, the rolling circle being compelled bY' bandS 
actually to perform a rolling motion, as the \:la·ucla 
will prevent the rolling circle from sliding. 

Fig. 6 represents a case of a hypo-cycloid, the ratio 
of the rolling circle to the stationary circle being 
1 :'2. Each point of a plane connected to the rolling 
circle describes an ellipse, while the points of the· cir
cumference of the rolling circle describe diameters of 
the stationary citcle, which according to Reuleaux 
are what are called rectilinear ellipses. 

Fig. 7 illustrates the generation of a peri-cycloid, 
being the reverse of the previous example, the larger 
circle rolling round the smaller one, so as . to produce 
curves called cardioids. Several such cardioids are 
shown in the figure. 

Figs. 8 and 9 are instances of the presence of polar 
trajectories ( rolling trajectories ) in each plane mech
anism. Fig. 8 shows as funtlamental mechanism a 
symmetrical anti-parallelogram, the polar trajectories 
being. hyperbOlas, and each point of the moving system 
describing, according to Reuleaux, a cyclOnoid in a 
resting system. 

Fig. 9 deals in a similar manner with an isosceles 
cran� gear, the curves generated by the rolling motion 
of the polar trajectories being likewise cyelonoids. 
Fig. 10 represents a case of a conical rolling . motion, 
viz., the generation of spherical evolvents. The cir
cular disk placed obliquely in the figure is rolling on 
the stationary cone. Each point of the circumference 
will generate an evolvent of the kind represented · to 
the left, while any other point generates an elongated 
or shortened evolvent. J. The index of the rolling disk 

on permanently by a spring. In order to produce by ' 
the aid of these kinematical element couples a . given 
motion in space, one of the elements should be fixed. 
The element being fixed can be exchanged ; the couple 
is thus reversi):lle: 

However, these kinematical element couples will 
mostly occur in machines, not singly but in 'special 
connections called kinematical chains. In a simple 

Fig. l O.-The Generation of Spherical Evolvents. 

kinematical chain, each element of any couple is 
rigidly connected to one element of · another couple ; 
each link of · a chain thus comprises two elements of 
different couples, and the chain has as many links as 
couples. The chain may be such .that each of its links 
is susceptible only to one relative motion in regard 
to

' 
each one of the remaining, in which case it is 

called guided . in itself. If, now, one of the chain links 

Fig. H .-The Constrnction of . a Glo .... ldal Thrust. 

THE MUTUAL RELATIONS OF GEOMETRY AND 
MECHANICS. 

crobes, and if there should be 
found creatures of dimensions five Sizes smaller, the 
limit of visibility for microscopic objects, which is 
1.-10 of a micron, would be reached. This limit ' has 
been reached and overstepped in the infinitesimal 
sen�e, by the . Liliputians of the microbe tribe, which 
have received the name of invisible microbes. 

The first typical work relating to invisible microbes 
dates from the year 1898. They have to do with the 
aphteous fever, which has been shown, particularly in 
the last few years, as one of the most deadly epizoo
tics. If one examines with the naked eye a drop of 
serum containing some of these characteristic aphtics, 
which in times of epidemic so easily invade the mouth 
cavity and all the mucous membranes of bovines, it 
would seem at first that this liquid is perfectly clear ; 
but under the objective of the microscope, it seems to 
be peopled with bloody globules and refracting granu
lations. Until the present time it has always been 
impossible to dissociate these granulations of such a 
vague . form, and to classify the extremely small or
ganisms of which they are np doubt formed. 

That which is well known, at any rate, is that the 
aphteous serum diluted in sterilized water and fil
tered over a Berkefeld funnel of infusorial earth pre
serves its entire virulence. When calves are inoculated 
with it, this filtered. virus communicates to them the 
aphteous fever. It is thus legitimate to suppose that 
the virulenc� is due to a very small microbe, capable 
of traversing the very small openings of the filter. A 
number of other microbes are in the same class. The 
microbe of bovine peri-pneumonia constitutes, one may 
say, a stepping stone between the bacteria which are 
easily seen with the microscope and the ultra-micro
scopic bacteria, since it can be seen under very high 
powers. It goes through the Berkefeld filters of in
fusorial earth and through the Chamberland cone of 
permeable type, but is stopped by the Chamberland 
cone of less permeable form.-Cosmos. 

. , . '  . 
A Hellc of Early San Francisco. 

A relic of the old time when "the water came .up to 
Montgolllery Street" has just been unearthed in . San 
Francisco. In the old days of '49 the ships which 
called at Yerba ;Buena-as San Francisco was then 
called-found themselves stranded, for the crews would 
desert en masse for the gold diggings. More than one 
captain, seeing the hopelessness of getting a crew, fol
lowed his men. in the hope of washing out a fortune. 
These derelict ships were soon "stranded" in a double 
sense, for the land encroached, or was filled in, sea
ward, and the ships gradually became hotels on dry 
land. Among these ships was the "Niantic," built in 
a Maine shipyard of Maine pine, or bull pine as it is 
called in. California. After being deserted, the ship 
was pulled ashore at Clay and Sansome Streets and 
converted into a lodging house. The shallow water at 
her stern was gradually filled up with sand brought 
from the neighboring streets and the "Niantic" became 
a fixture on the land. After many years the Niantic 
Block, one · of the best constructed buildings of the 
early days, was . erected over her timbers. The Niantic 
Block perished in the confiagration of April, 1906. 
Recently, .in digging the foundations for a new Niantic 
Building, the keel and ribs of the old ship were found 
fast in the mud and sand. 
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PHOTOGRAPHS WITH TAPESTRY EFFECTS. 

BY GUSTAVE MICHA.UD, COSTA RICA. 8TA�E COLLEGE. 

Tapestry effects in ordinary photographs can be 
even more easily produced than the bas-relief effects 
described in the January 12, 1907, issue of the SOIEN- ' 
TIFIC AMERICAN. A positive transparency and a piece 
of wire gauze are all the requisites. The best results 
are obtained when the following precautions are 
taken : 

The printing frame is laid on the table, in the dark 
room, with the spring top upward. The top is taken 
off and, in the frame, are laid successively the posi
tive transparency, with its film upward ;  a piece of 
wire gauze cut same size as positive ; a piece of glass 
( an old negative the film of which has been rubbed 
off will do very well ) ; the dry plate with its film 
downward ; the spring top, which is then locked. 

If the positive transparency is one of medium den
sity, two matches, burnt at a distance of about two 
feet from the frame, in the direction of its · diagonal
and with variable incidences, will give an excellent 
tapestry negative. Owing to the position of the posi
tive above the gauze and at some distance from the 
dry plate, the shades cast by the wire cut . the figure 
into little squares, while the penumbra on each square 
closely imitate the relief of tapestry work. 

If the piece ·of tapestry is to form part of an em
broidered object, rug, arm chair, cushion, etc., a '  nega
tive of the · latter object must be made, to be used 
while printing. In the case of the cushion' shown on 
the accompanying figure, a piece of black paper, the 
size and shape of the tapestry portrait, was cut out 
of a sheet large enough to cover the whole cushion 
negative, thus leaving a frame or border mark. Print
ing was done first with the cushion negative bearing 
the central mask of black paper, next with the tapestry 
negative and the border mask. 

It is evident that after a negative of such an object 
as a cushion is made, it can be used afterward to: 
gether with any number of portraits, groups, familiar 
landscapes, or monuments with tapestry effects. 

.. . . ' . 
Destruction of' Hats by Virus. 

A short time ago the Department of Agriculture at 
Washington issued a report dealing with the rat, in 
which the remarkable fecundity of this animal and 
its extensive destructiveness were set forth. The 
troubles confronting American farmers are similarly 
experienced in Europe, and it is estimated that in 
Germany and Great Britain alone damage to the ex
tent of $150,000,000 is wrought annually by this pest: 
Several attempts' to clleck the 
animal have been made, but 
with poor success. Now, how
ever, successful use is being 
made in Europe of a bacterio
logical preparation discovered 
by Prof. Neumann of Allborg, 
and known as "ratin."" This 
preparation contains cultures 
of bacilli either in a liquid or 
solid form, which .when eaten 
by the rats, set up a violent 
abdominal infiammation simi
lar to malignant typhus" which 
kills the rodent within two or 
three days. The malady is 
highly contagious, the epi
demic being so virulent that 
it spreads with lightning rapid
ity, and 19ses none 'of its dead
lin€ss in conveyance from one 
animal to the other. At the 
same time, the virus appears 
to be particularly appetizing to 
the animal, since it is greedily 
eaten. 

Several severe tests of the 
virus have been carried out by 
various European governments, 
and in eacn instance complete 
success has been achieved. 
Owing to the .J:;uccess of these 
trials in Denmark, a bill has 
been introduced into the legis
lature to extend an appropria
tion of $6,750 per annum for 
three years toward the ex
termination of rats by this 
method, and some of the Brit
ish colonies are now utilizing 
it upon an extensive scale. 

Previous similar remedies, 
while fatal to rats, have proved 
equally dangerous to domesti
cated animals upon the farm. 
With regard to ratin, however, 
it has been found both by 
laboratory and actual trials 
that no other live stock, or 
human beings, can ' be affected 
by the virus, with the excep-
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tion . of sucking pigs and calves, which being unusually 
tender, are susceptible to the virus, a severe attack 
of inflammation of the bowels resulting from its con
sumption. 

The bacilli are contained in a nutrient medium in
closed in air-tight tins. .The preparation is either 
used in its crude form, being wrapped in small pieces 
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of paper and dist! buted in the haunts of the rats, or 
dissolved in milk in ' which pieces of bread and other 
dainties are dipped. 'Laid down over night, but little 
trace of the bait will be found in the morning ; and 
should any rats be seen �hat have eaten the culture, 
they will be found either in a comatose state or quite 
dead, fatal results invariably occurring within forty
eight hours. 

In carrying out the work of extermination, it is 
necessary that the first application should be effected 
upon extensive and thorough lines, the subsequent 
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doses being decreased. In this way · a severe epidemic 
is set up in the · first instance, and any danger of the 
rodents becoming· affilcted with a mild attack of the 
scourge in the flrst place, which might possibly ren
der them immune in fu�ui:e, is averted. In the course 
of seven eXPeriments that . were carried out by the 
Chamber of Commerce for the Province of Saxony, in 
six instlmces the rats were practically exterminated, 
but in the seventh it exercised but little effect. A 
similar .case of this peculiarity occurred in England, 
and this was attributed after prolonged investigation 
to the fact that these particular colonies had already 
been affiicted with the same, or a nearly-related dis
ease, contracted under natural conditions, rendering 
those who survived practically immune from further 
infection. 

The chief chemist at the ratin laboratories at Copen
hagen, however, shortly afterward succeeded in dis
covering a ,stronger preparatioD. for such instances, 
which proved . completely successful, the rats which 
had withstood the inoculation from the previous prep
aration falling an easy prey to the latter organisms. 
H is equally destructive when applied to mice, though 
in this instance the cultures are supplied in a liquid 
fonn . 

Owing to the method ' observed for the storing of 
the preparation in airtight tins, the bacillus will 
retain its virulence for some three months, but care 
must be observed in excluding sunlight ' from the 
medium when opened, as the microbe is quickly de
stroyed by such . influence. 

No odor offensive to human beings is . emitted by the 
medium, and it is also stated ' that even should the 
diseased rats crawl to their holes or die beneath floors, 
etc., no offense is created by their dead bodies, a con
tention . which has not yet been disproved, though it 
would appear that decomposition in such instances 
Imust set up unhealthy conditions. In many instances, 
h owever, it has been observed that when the epidemic 
breaks out in a rat colony, the members as far as 
they are able endeavor to leave the stricken . spot ; 
large numbers of the animals at farms where the virus 
has been applied being observed crawling away along 
the paths and fences until overtaken by death. When 
floorboards have been torn up in a rat-infested build
ing, but few bodies have been found beneath, which 
tends to prove that the rats upon the outbreak of the 
contagion among their members at once make an effort 
to leave the place. . In Great Britain several farms 
which swarmed with the pest have been completely 
cleared by the raUn: bacteriologists of London, and 

the rats have not reappeared. 
• • •  

The ltlanuCacture of Buttons. 

At the census of 1905, 275 es
tablishments, with a capital of 
$7,783,900, were reported as en
gaged in the IIlanufacture of 
buttons. These factories fur
nished employment for 11,335 
persons, who earned an aggre
gate of S4,391,669, and the 
value of the products was 
$11,133,769; this including but
ton blanks and other products. 
The leading variety of product 
Was pearl buttons. The value 
of the 13,143,553 gross of such 
buttons was $4,870,274. As be
tween fresh water and ocean 
pearl, the former greatly pre
dominated, with 11,405,723 
gross, valued at $3,359,167, . or 
69 per cent of the value of all 
the pearl buttons. Twenty:one 
States ' engaged in the manu
facture of buttons, although 
only four had products valued 
at more than $;1,000,000. New 
York was the leading State, 
with $3,849,317; New Jersey 
had $1,592,261; Iowa, $1,500,-
945; and Connecticut, .$1,446,-
219. Almost one-half of the 
pearl buttons and about two
thirds of the vegetable ivory 
buttons were manufactured in 
New York. All the bone but
tons were made in Pennsyl
vania. Button blanks were 
produced mainly in Iowa, the 
reports showing for this State 
4,575,814 gross and a value of 
$594,946, or about two-thirds of 
the total. 

____ +-e.---
Le Chatelier says that nitro

gen ' to the extent of 0.02 . to 
0.045 per cent in steel is enough 
to cause the metal to break 
easily and to destroy duc-
tility. 
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AN IMPROVED RAILWAY SPIKE. 

A recent invention provides an improved railway 
spike, so designed as to make it impossible to jar 
the spike loose, no matter whether the rails are closely 
mated or not. The main body of the spike is of the 
same dimensions as an ordinary spike, except that the 

AN IMPROVED RAILWAY SPIKE. 

head has a somewhat greater elevation. The spike is 
formed with a tang which projects laterally, and is 
secured to the tie to serve as a brace and hold the 
head against the base flange of the rail. A view of the 
spike and the method of its application is shown in 
the accompanying engraving. The tang is indicated 
at .A, and is connected at one end with the spike 
proper B, while near the other end it is formed with a 
short spur O. Beyond the spur the tang terminates 
in an eye D, while the opposite end of the · tang ter· 
minates in a head · E. In applying the spike the main 
body B is first driven into the tie, so that the head E 
will overhang the flange of the rail. Then the spur 
C is driven into the tie, and a nail or spike is driven 
through the eye of the tang into · the wood. With the 
flpike thus firmly braced, it is next to impossible to 
pry it up by any jarring of the rail. That this is so 
is made apparent by the positions ( shown by dotted 
lines in the engraving ) which the spike would have 
to assume when pried out of the wood by a force ap
plied to the head E. It will be clear from these dotted 
positions that the body B must tear its way through 
the tie, and not merely be withdrawn in the axial di
rection as in the · ordinary spike. In other words, the 
spike becomes a lever, with its fulcrum at a and D. If  
the head E were lifted, the lower end of  the body would 
have to tear an arcuate path through the wood. The 
inventor of this improved railway spike is Dr. Thomas 
W. Carey, Jr., of 309 Canal Street, New Orleans, La. 

.. . . . .. 
COMBINED CHAIR AND CABINET. 

Pictured in the accompanying engravi':lg is a chair 
which is formed with a cabinet in which various 
garments may be hung. The cabinet is so arranged as 
to provide ready access to the garments and it should 
form a conve.nient household device in which one may 
hang his overcoat and keep his hat. The details of 
the cabinet are clearly shown in the illustration. Be
neath the seat of the chair is a box or chamber in 

:t .  

COMBINED CHAIR AND CABINET. 

Scientific American. 
which hats, gloves, and the . like may be placed. At 
the rear the chamber extends to the top of the chair 
back, providing a space, Ii, in which coats and similar 
garments may be hung. Access to the lower chamber 
may be had by raising a hinged section, C, of the chair 
seat, while the chair back is provided with two doors, 
D; which may be opeiled to provide access to the ' arti
cles hung in the chamber B. To the side walls of the 
chamber B two rails, E, are secured. These are formed 
with notches to receive the ends of transverse bars. 
A number of these bars may be used, setting them in 
different notches,. and thus increasing the capacity of 
the cabinet. The transverse bars are provided with 
hooks or hangers which are free to slide along the 

bars to a convenient posi
tion. In use the device may 
serve as a haU chair and do 
away with the usual hat-rack 
and clothes tree. The inven
tor of this combined chair 
and cabinet is Mr. Charles J. 
Vlasak, of 3342 South Comp
ton Avenue, St. Louis, Mo . 

.... . ... 
AX ATTACHlIENT FOR 

SA WING LOGS. 
Pictured in the accompany

ing engraving is a support or 
guide for a saw, which may 
readily be attached to a log 

B extends through the lower portion of the radiatur. 
A vertical pipe at the rear end of the radiator connects 
the steam pipe' B with a condensing pipe a in the upper 
part of the radiator. The condensing pipe is formed 
with openings to permit the water which is condensed 
from the steam to drip Out into the radiator. The. end 
of. the pipe a is closed by a plug, and a plug D just be-

or timber with ordinary tools ' ������� 
to facilitate the sawing of the 
log. The details of this at
tachment are shown in Fig. l. 

The attachment consists of a clamp adapted to 
be secured to the handle .A of an ordinary ax. 
The clamp comprises two jaws B, through which 
a bolt is passed. The upper end of this bolt terminates 
in the support O. The support consists of two parallel 
arms, between which a roller D is mounted to rotate. 

AX ATTACHMENT FOR SA WING LOGS. 

The bolt which passes through the jaws of the clamp 
is fitted with a wing nut F, and by turning this nut 
the jaws may be pressed together on the handle· of the 
ax. In . use the ax is driven into the log, and the clamp 
is then made fast with the support a, standing ver
tically. The saw E is then · guided between the arms 
of the support a, and the back of the saw rests on the 
roller D. With the saw thus supported and 
guided, it may be operated in the usual manner 
to saw through the log. The roller may be 
mounted near the outer end of the support a, 
or close to the jaws. In tb:e former case the 
saw will operate between the roller and the 
jaws, and the support a must be mounted to 
project downward. In order to permit of re
moving the saw from the support, it is prefer
able to support the saw on · the outer side of 
the roller, guiding it in the open slot formed 
by the two arms of the support. The clamp is 
then applied with the support projecting up
ward instead of downward. A patent on this 
attachment for sawing logs has been secured 
by Mr. Levi Smith, of Marshfield, Coos County, 
Oregon. 

• . e  I • 
COMBINED STEAM AND HOT-WATER HEATING 

APPARATUS. 

COMBINED STEAK AND HOT-WATER HEATING 
APPARATUS. 

yond the pipe a partially closes the front section of the 
I adiator from the other sections. The water of con
densation is trapped in the radiator, and rises to a 
point near the top, where a valve F carries off the sur
plus through a pipe E to the fitting .A. The interior of 
the radiator opens into a chamber J, as shown in the 
cross-sectional v�ew of the fitting .A, and this is separ" 
ated from the chamber G by a valve H. _ In use the 
steam passing through the pipe B heats the water iq 
the radiator, and . :�:a heat from the water is given off 
slowly and uniformly, as in the usual water heater. ·On 
opening the valve H, the water in the radiator passing 
through the chamber J is permitted to enter the cham
ber G, whence it is drained off through the supply pipe 
of the radiator. The inventors of this heating appar
atus are Messrs. Alexander Zeck and Frederick Van 
Zeck, of Grafton, W. Va. 

4 '  • • • 
BELL l'IANO. 

The pleasing effects of bell music have hitherto 
largely been confined to clock - and cathedral chimes, 
or to occasional use as a variation in orchestral pro
ductions. To be sure, we have sleigh-bell and hand
bell performances, but such music belongs in the class 
of freak exhibitions. Realizing that bell music would 
become very · popular were it possible to play the bells 
with as much ease as stringed instruments are played, 
Mr. J. Havassy, of Copperhill, Tenn., has just invented 
an instrument which he calls the bell piano. As its 
name implies, it is a piano-like instrument in which 
bells are substituted for the strings. Details of the 
bstrument are shown in the accompanying engraving. 
The keys .A and B are connected with clappers a, ar
raged to strike the bells D. The latter are arranged 
in two banks, the upper bank being connected with 

The accompanying engraving illustrates an 
invention which seeks to combine the. advan· 
tages of hot water heating with those of .steam 
heat. As is well known, hot-water systems can
not ,be used in tall bfiildlngs, owing to the 
enormous pressure which would · be · developed 
in the pipes. The present invention, however, 
aims to, use the steam for distributiog .the Jieat, 
while the water is,,used in each radiator merely 
to retain the heat. The ·radlator is of .. the usual 
form, and is provided -with a main fitting .A. 
This connects at one side with the steam slIP' 
ply .pipe, while at the opposite side a pipe 

A l'IANO·LIKE INSTRUMENT IN WHICH BELLS ARE SUBSTITVTED 
FOR THE USUAL STRINGS. 
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the black keys D, and the lower one to the white keys 
A. The clappers are spring arms provided with weight
ed heads, and their connection with the keys consists 
of wires G, fastened at one end to the clappers, and 
after passing through screw eyes, attache.!! at their 
other ends to the keys. Just above each row of bells 
is a damper E, secured to a board J, which is arranged 
to slide vertically. Normally, the dampers are kept 
ch�ar of the bells by the upward pressure of springs N. 
Whenever it is desired to damp the bells, a pair of 
pedals are depressed, and these by means of connect
ing wires F serve to draw down the boards J, and bring 
the dampers E into contact with the bells. The keys of 
the bell piano are mounted in the usual way to rock 
on a bar K, 'and they are normally pressed upward by 
springs L and M. 

. ._1 . 
ODDITIES IN INVENTIONS. 

A UNIQUE UMBBELLA.---owing to the fact that the 
handle-rod or stick of the ordinary . umbrella ' is cen
trally disposed, a single person can occupy only one-

A UNIQUE UltBRELLA. 

half of the space beneath the umbrella, with the result 
that his outer shoulder is usually exposed to the drip 
and rain. . To remedy this defect, two inventors of 
Bridgewater, Va., .have designed an umbrella which 
when raised will have the handle located to. one side 
of the center, leaving the central portion of the shel
tered space unobstructed. This umbrella . when closed 
has substantially the appearance of the ordinary ar
ticle. The umbrella stick is provided with the usual 
runner, but the stretchers instead of being connected to 
the runner as in the ordinary umbrella, are attached 
to a carrier which is connected with the runner by 
meanS of a pair of links. Hence, when the umbrella 
is closed, the ribs fold closely against the umbrella 
handle, but when the umbrella is raised they are tilted 
with respect to the handle, as illustrated in the en
graving, 

ALARM FOB FIRE ESCAPES.-lt is usual for fire escapes 
to terminate in a ladder, which is hinged to the lowest 
landing and which is normally raised clear of the 
ground, so as to prevent unauthorized persons from 
mounting the flre escape. A recent invention provides 
an alarm device which is attached to the hinged ladder 

ALAR. FOR FIRE ESCAPES 

III sucn manner that should it be lowered, the alarm 
would be sounded. The device comprises a cable at
tached at one end to the hinged ladder, which passes 
over a pulley secured to the second landing of the 
fire escape, and terminates in a counter-weight. The 
pulley is mounted between a pair of bells, and the 
pulley shaft carries a clapper, so that as the pulley is 
rotated when lowering the ladder, the clapper will 
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turn .with it. In one . of the bells a number of pro
jections are provided; , and these contacting · with the 
clapper serve to vibrate the latter and sound the bells. 

A NOVEL TOY.-A very simple toy has recently been 
invented, which should prove quite attractive to small 
children. It consists of a wheel mounted at the end 
of . a bar or handle. Secured to this bar is a cylinder, 

A NOVEL TOY. 

provided with a whistle at its upper end. A plunger 
fits into the cylinder, and is connected by a rod to the 
wheel. The .connection is eccentric, and hence, as the 
wheel is trundled along, the plunger moves in and 
out, . alternately blowing and sucking air through the 
whistle. At each revolution of the wheel the ' whistle 
will be sounded twice. 

A NOVEL CHUBN.-Something decidedlY novel in the 
way of a churn is provided by the invention which is 
pictured herewith. The churn comprises a cream re
ceptacle which is mounted on a spring arm, and by 
merely rocking this arm the cream is churned. The 
cream receptac.1e consists of a can formed with �a pair 
of double or spaced brackets at opposite sides.. The 
rocking arm , is formed of . a spring rod or heavy wire 
provided with a frame at one end in which the can is 
received, and. a coiled spring at the other end termi
nating in a vertical member which flts into a bracket. 

A. NOVEL CRURN. 

The bracket may be secured to the wall at any desired 
location. The frame in which the can is received is 
provided with two offsets, so that when inserting the 
can the brackets will pass through these offsets, · and 
then by gIving the can a half turn the frame will be 
received betweEln the spaced members of each bracket. 
To operate this churn the spring arm is pushed . .  pro
ducing an oscillation of the cream can and causing 
the cream in the can to dash up and down in a closed 
curve somewhat as traced by the figure 8. The de' 
scending cream in passing the ascending cream causes 
a friction on the butter corpuscles not experienced in 
the ordinary churn. 

SPRAYEB FOil HOSE NOZZLEs.-A simple attachment for 
hose nozzles has recently been invented, which will 
permit the operator to control the. form of stream 
issuing from the nozzle. Thus the water may be per
mitted to flow either in a solid stream, or it may be 
sprayed to any extent desired. The device consists of 
a pan-shaped blade, which is hinged to the nozzle in 

BPRA DR FOR HOSE NOZZLE. 

such manner that it may be rocked toward or from 
the stream. The blade is formed with a handle which 
by means of a leaf spring bearing on the nozzle is 
normally pressed upward to keep the blade or deflec
tor clear of the stream. When the operator so desires 
he may press on the handle, bringing the deflector into 
engagement with the stream, and thereby spraying the 
water. 

MARCH 2 1 ,  1908. 
VENTILATING SHOE TBEE.-The advantages claimed 

for the , ordinary shoe tree are that it will hold the 
shoe to. the . correct sha.pe, and prevent the inner sole 
or sock lining from curling up at the edges. However, 
in order to make the shoe trees adjustable and provide 
necessary ventilation, it is the practice to make them 
of skeleton form, and hence the entire sole of the 
shoe is not equally held in shape. A recent invention 
aims to remedy this trouble. The shoe tree is in the 
form of a complete or solid last, and in order to pro
vide for ventilation, a series ot parallel slots are cut 

VENTILATING SHOE TREE. 

therein. At the bottom of the tree these slots extend 
almost the entire ' length of the sole, but at the top 
thl,)y open only in the forward part of the tree. The 
tree is formed of two sections; and a simple device is 
provided for expanding the tree lengthwise to permit 
of adjusting it to different sizes of shoes. 

IMPROVED WRENcH.-The tool illustrated in the ac
companying engraving embodies several improvements 
over the ofdinary wrench. It is provided with oppo
sitely-disposed jaws, the jaws on one side being set at 
an angle, so as to permit of usIng the tool in corners 
or places that wquld render the use of the ordinary 
wrench inconvenient or impracticable. The improved 
wrench is of the , quick-acting type. The shank of the 
tool is provided with a fixed head, and is formed with 
a recess in which a half thread is cut. The movable 
jaws carry a feed screw adapted to fit this threaded 
recess. The fe'ed screw is mounted in a hinged car
riage or frame, and when engaging the threaded shank 
is held in place by means of a spring latch. When it 
is desired to quickly adjust the wrench to the work 

IJlPROVED WRENCH. 

the frame is swung upward, so that the screw will 
clear. the frame, and the movable jaws may then be 
set to any position desired. 

A SIMPLE GARDEN IMPLEMENT.-The man who raises 
his own vegetables should be interested in tfie simple 
implement shown in the accompanying drawing, It 
consists of a combined hoe or cultivator and weeder. 
The implement is attached to a wooden handle sub
stantially like that of a hoe. If compr�ses a metal 
socket fitted with two diverging rods, which -terminate 
in cultivator teeth of arrow-head outline. These are 
bent ,downward , as shown. Secured to the two rods is 
a blade, whic,h may be used for weeding. The operator 
thus has two tools at his command, either one of which 
may be brought into use , by merely turning the handle 
of the implement. 

In operating a coal-cUtting machine by electricity the 
most economical means for transmitting power from 
the feed wire in the entry to the machine is, says an 
engineering contemporary, a cable ' which is carried 

about the mine with the machine. This ' cable is usu
ally 250 feet long, sometimes longer, and is wound 
upon a convenient reel. The cable should be of . the 
twin type, two wires being laid side by side, thor
oughly ins)llated from one another and securely bound 
together. At the ends of each cable two hooks should 
be attached for making contact with the wire in thl! 
entry. 
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RECENTLY PATENTED INVENTIONS. 
PertalnIng to Apparel. 

HOSE-SUPPORTER.-MARY T. LEWIS, near 
Marseilles, Ill. In this case the intention is 
to provide an Improved hose supporter ar
ranged to properly support the hose and to 
avoid all undue strain on the hose, thus pre
venting tearing thereof, especially ,at the con
nection of the supporter with the upper end 
of the hose. 

Electrical Devices. 

TROLLEY-POLE.-H. BOUCHARD, Austin, 
Tex. It will be found In this improvement 
that the pole Is extensible and contractible, 
and that the means for n!talning the pole in 
alinement with the bracket aI}d in fixed rela
tion with respect thereto, is operated by the 
extension and contraction of the pole, the ex
tending of the pole acting to release the re
taining means. 

INSULATOR.--G. W. CARTER, Canyonville, 
Ore. By the Inventor's construction he aVOIds 
any displacement of the line wire holding the 
same permanently in connection , with the in
sulator body and also makes the Insulator 
bodies in contrasting colors so they will Indi: 
cate by the color as well as by distinguishing 
marks the character of the current on the 
wire held to the body. 

HEATING DEVICE.-W. E .  H. MORSE, Al
gona, Iowa. The Invention relates to a de
vice for applying' heat to a portion of one's 
body, and Is Intended to be used in the prac
tice of therapeutics. The object is to pro
duce a device which wlli operate to concim
trate the heat upon the aft'ected part. It Is 
intended that this electric device Is much 
easier to prepare ' for operation than a hot 
water bottle or slmllar device. 

OC (i eneral InteI'e�. 

FOLDING PAPER BOX.�J. M. YARNALL, 

New York; N. Y. The purpose of this inven
tion is to provide a paper box that ' when not 
In use will fold flat, or which will accommo
date and perfectly adapt itself to cylindrical 
objects or objects that are practically of' that 
form, and further ' to so construct the box that 
it will be very simple and exceedingly eco
nomic. 

TESTING APPARATUS.-J. M. VON HAS
SEL, Lima, Peru. This apparatus is more 
especially designed for testing the resistance 
or strength of air dried bricks and similar 
materials used in building houses, with a view 
to determine whether the walls ' of such houses 
are safe or of sullicient strength to bear an
other story or to allow the use of heavy ma-

device by means of which single wires as well 
as strips of woven wire fabric of ,dUl'erent 
widths can be drawn , taut to permit the same 
to be properly mounted upon fence posts and 
the like. The tightener has clamping means 
for securely holding wide strips of woven wire 
fence material and serving to draw the same 
taut In constructlpg, fences and the llke. 

Hardware. 

NUT-WCK.-C. B. STILLWELL, Jackson
ville, Fla. This invention has reference to 
nut locks which are used for preventing the 
accidental displacement of nuts from their 
bolts. It is capable of use In many connec
tions, but is especially adapted for use at 
rall joints for preventing the disconnection of 
the nuts on the bolts which fasten the fish 
plates In position. 

Household Utllities. 

KlTCHEN DEVICE.-E. A. HUDSON, Oquaw
ka, Ill. The object In this Instance among 
others Is to provide a device for trimming 
the' edges of pies, punching ventilation holes 
,In the top pastry thereof and also crimping 
and sealing the edge of the pie simultaneously, 
when the device Is placed down ' in cutting 
position and slight pressure is exerted. 

Rachlnes and RechanIcal Devices. 

DITCHING-MACHINE. - L. THORTVEDT, 
Glyndon, Minn. One of the purposes of the 
Invention is to provide a very light form of 
machine adapted to be drawn or driven by a 
steam or other motor, and to provide the 
driving shaft with a hoisting capstan, and 
one or more drag capstans that ass�st In the 
fllllng of the shovels or scrap'ers to be hoisted, 
which drag capstans are Independent of the 
hoisting capstan. 

BALANCED VALVE.�L. J. RIGSBY, Man
ning, Tex. In the present patent the Inven, 
tion has reference to balanced valves for gen
eral use and more particularly to a type of 
valve suitable for use in sawmill mechanism 
for the purpose of manipulating the supply of 
steam or similar elastic medium to the part 
commonly designated as the shot gun. 

BURGLAIl-ALARM BOX.-A. , Lo FARO, New 
York, N. Y. ,The invention has for an object 
primarily to automatically and continuously 
sound an alarm should the box be picked up 
and attempte4 to be carried away by an un
a uthorized party. The box is particularly de
sirable as a safety deposit means for valu
ables at theaters and other publlc placas, for 
which the invention is mo�e especially in
tended. 

CANE CUTTER AND CRUSHER.-C. W. 
chinery In the building, etc. HAaRIs, Hawkinsville, Ga. In this case the 

DRIER.-H. W. RAYNER, Eagle Lake, Tex. Invention pertains to cutters and crus,hets for 
This improvement is especially designed for sugar cane and ' the like, and the more par
drying bagasse, or crushed cane, milled or dlf- ticular object being to , produce a simple ma
fused sugar cane from a sugar m�ll. For this chine of this type, operated by hand, and 
purpose Mr. Rayner utilizes waste heat ; tbat exceedingly simple In its construction and oper
is, the flue gases or the resultant of ' heat after atlon. 
it has been utilized as heat of direct com- kNGINE-STARTER.-H. P. FRANCIS, Oro
bustion to raise ' steam under a boller, tn heat- yille, Cal. The apparatus Is for use In start
Ing the drier for driving olf the moisture. Ing engines, particularly internal combustion 

ORE-CONCENTRATOR. _ R. H. MANLEY, engines, and belongs to that class in which a 
San , Franclsco, Cal. Broadly stated the Inven- spring or other means of storirig energy is 
tion comprises a revoluble and vibratory bowl employed, the spring being wound by the nor
In which the tailings containing gold or other mal operation of the engine and reVersed to 
metal are placed. As the tailings are lighter turn ,the engine when the same is to be start
than the gold, they are worked to the surface ed. The action of the mechanism is as nearly 
by the vibratory motion and thence carried automatic as possible. 
over the top edge of the bowl under, the action 
of the ci:mtrifugal force developed. Prime Move ... and Their Acce8llOries. 

BOAT-DETACHER.-E. H. LINDMAN, San ROTARY ENGINE.-R. H. WRIGHT and 
Pedro, Cal. Means are provided by this In- M. S. GILL, Mexico, Missouri. The engine will 
ventor whereby the boat may be automatically be found espeCially useful In compounding, In 
released by the action of the water In case doing which the primary and secondary en
of a vessel sinking ; or by which the, boat , gines, etc., may be constructed alike, except 
may be quickly released by hand whenever de-

. varying as to size, as Is usual In compound 
sired. The devices can be used with boats engines, and those of the series may be sult
now supplied to vessels and require no change ably geared, as .will be understood by those 
In the construction of such equipment of skilled In the art. This special adaptation 
vessels. results largely from the relative arrangement 

PROCE SS FOR PRODUCING ELECTRIC and number of abutments with resJ;lect to 
RESISTANCE , BODIES.=--J. KRA1!NICHFELDT, piston blades, whereby steam exhausted from 
Cologne, Prussia, Germany. For the purpose one engine to the succeeding Is taken from 
of this invention, the conducting particles of between closed abutments. 
the mixture, before it binds or before it finally COMPRESSOR FOR INTERNAIrCOMBUS" 
solidifies, are directed or adjusted, similar to TION ENGINES.-H. W. ADAMS, Fargo, N, D. 
particles of a coherer, by the electric current In the present patent the invention relates to 
or by electric impulses or undulations. By a compressor, and more particularly to means 
doing this In one or more operations the elec- for controlling the Inlet valve according to 
trlc resistance of the body is reduced, and the pressure created In the delivery pipe from 
this condition is fixed or becomes permanent the compressor. The construction is partlcu
by the subsequent solidification or binding larly applicable to two-cycle Internal combus-
thereof. tion engines. 

PICTURE-FRAME.-ELEANOR G. HEWITT, 
Ringwood Manor, N. J. This frame Is more Rallways and Their , AccesllOrle •• 
especially designed for holding and displaying CAR-STAKE.-T. ELLIS, Taco,ma, Wash. 
interchangeable pictures, drawings and the like, The object of the invention is to produce a 
and arranged to protect the picture against car ' stake which will constitute a good sub
dust, and to permit convenient and quick open- stltute for the wooden stakes now employed, 
Ing of the frame for removal of a picture and and which can be readily brought into opera
the substitution of another. tive position when the logs are to be loaded 

DRY ORE-CONCENTRATOR.-J. HUBERT, in the car. 
Reno, Nev. The object of the improvement Is RAILROAD CURVE TESTER AND GAGE. 
to provide a machine to separate the gold -J. T. TAYLOR, South Boston, Va. The in
from dry gravel or tailings by , means of a vention may be u sed either In laying a new 
table having thereon rimes adapted to catch track or In correcting an old one, by track 
the heavier and finer particles, or values, as hands having no special knowledge of survey
the gravel travels over the table, which is ing, the device enabling the ordinary workman 
swung up and down vertically and oscillated to correctly lay a curve of any desired radius 
laterally, as well as given a shakiDg or jar- l or

, 
correct irregularities of an old ', curve. 

,
It is 

ring motion by further means. especially useful on short curves of street rail-
TIGHTENER.-J. M. EVANS, Chanute, Kan. roads. 

An object of the Invention Is to provide a RAILWAY SAFETY APPARATUS.-R. H. 

HUNT, Chelsea, N. Y. This apparatus Is de- I rTF������i"��fTI\\'����iii�� 
slgued for use In connection with track devices 
for controlling a locomotive, and has for Its 
object to provide means adapted to automatl- ' 
cally shut olf ' the supply of steam to an I 
engine ' cylinder and , apply the brakes ' when a 
track device or obstruction is ' met In the path uerle8� 
of the engine adjacent to the rall. 

, CAR-STAKE.-J. FELKEY, Bemidji, Minn. 
The stake is for use in lateral support of tim
ber or logs, plled as a load upon ' a platform
car. The object of the invention is ' to pro
vide novel detalls of construction for a car
stake, which will reliably hold it erected and 
permit the ready release of the stakes so that 
it may be rocked into a plane below the ' bot
tom of the car for a convenient lateral re
moval of the load therefrom. 

Pertalnlnc to Recreation. 
PUZZLE.-R. D. MARTIN, Habana, Cuba. 

In the present patent the Invention has refer, 
ence to puzzles, and ' the object is the pro
vision of a new and improved puzzle, arranged 
to alford a considerable amount of amusement 
and to require skill on the part of the player 
In successfully solving the puzzle. 

HINTS TO CORRESPONDENTS. 
lIame. And Address must , accompany all letters or 

no attention will be paid thereto. This Is tor 
our Intormation and not tor puhllcation. 

lleferenoel to tormer articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some" answers require not · a little .research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyer. wishing to purchase any article not advel'
tlsed In our columns will , be , furnished , with 
addresse� ot houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expecwd 
without remuneration. , 

Scientifio American Supplements referred to may be 
had at the omce. Price 10 cents each. Books referred to promptly supplied on receipt of 
price. 

:Minerals sent for examination should be distinctly 
marked or labeled. 

SWITCH FOR PLEASURE-RAILWAYS.- ( 10687 ) W. F. L. M. asks :  
S .  E. JACKMAN, New York, N. Y. The object Will you settle a dispute that is going the 
here is to provide a switch, ' arranged to permit rounds In this commUnity ? A claims that 
of conveniently and quickly running the cars black cloth ' ls the warmest wear - at all times of 
from a storage floor to the track of the rail- the ' year. B claims ' that white cloth Is the 
way, and from the track back to the storage warmest. Which is right ? A. �o far , as color 
floor, as required by the demands of the has any elfect upon the warmth of a garment, 
trallic, and' without seriously interrupting the black is , the warmest and white the ,coolest. 
running of the railway. The Invention refers I Black absorbs heat and white reflects heat to 
to Inclined or switch-back pleasure railways. the highest degree. Henee white is worn In 

PORTABLE COASTING DEVICE.-J. C. I summer and black In winter. A garment how
BOYLE!, Calgary, Alberta, Canada. The con- ever derives its warmth more from Its texture 
struction of this device enables it to be quickly than from Its ' materials or color. The larger 
placed In position for use, on a lawn, porch, amount of air held In the meshes of the cloth 
or indoors, and alford great amusement for makes a garment warmer than one Which holds 
children. It w1ll not Injure personS, clothing less air. 
or furniture ; it may be used by a number at ( 1068 8 )  E. E. says : The question 
a time and folded Into a. compact package when has arisen whether the Atlantic cable rests 
not In use. upon the, bottom of the ocean or not. A claims 

PertaIning to Vehicle •• 
MOTOR-VEHICLE.-J. RITCHIE, New York, 

N. Y. The aim In 'this invention is to pro
vide a device in which the driving shaft car
ries a hollow shatt free to rotate ' thereupon 
and actuated by a colled spring, and a clutch 
for operatively connecting the driving shaft 
and the hollow shaft, the latter being adapted 
to be operated to wind the spring wheIf ' it has 
run , down. 

TRUNK-FASTENER.-G. J. Loos, New 
York, N. Y. The Invention has In view the 
provision of a device which may be easily and 
quickly adjusted, and which will ' securely 
strap or Clamp a trunk to a vehicle or in any 
other relation In a manner that the trunk will 
be rigidly ' held and cannot be unauthorizedly 
cut loose and stolen. 

it does, while B claims that it does not, the 
density of the water supporting It In many 
places. Kindly advise which is correct. A. 
The - Atlantic cable rests upon the- , bottom of 
the ocean all the WaY" or else it would break 
by reason of the straln upon It, from Its own 
weight. Anything which sinks In water at sea 
goes to the bottom. The density of the water 
at great depths is but slightly greater than at 
the surface, since water is practically incom
pressible. Everything, excepting mercury and 
glycerine, both liquids, is more compressible 
than water. The densest steel is more com
pressible than water, and will grow heavier by 
compression more rapidly than water will. 
There Is no foundation for the popular notion 
of things floating at a certain depth under 
water because the water has grown dense 
enough to support them. See answer to Query 
10485, Vol. 96, No. 13, which we send for ten 
cents. This gives a full discussion of the sub
ject, with reference to authorities. 

( 10689 )  A. W. S. says : Please tell 

EXPLOSIVE-MOTOR.-C. R. GERGLER, New 
York, N. Y. The Invention relates particularly 
to air-coo'led, four cycle explosive motors in
tended to be used for the propulsion of motor 
cycles of that type having admission and ex- me the name of the best cheap non-conductor of 
haust valves at the top of the eyUnder, and heat. A. A vacuum Is the best' non-conductor 
wherein the latter is further provided with of heat. �'he best material for this purpose is 
one or more exhaust ports, so situated that the asbestos. 
piston on reaching the lowest point of stroke ( 10690) C. W. S. asks : Will you give 
allows the Interior of the cylinder to come In me an explanation of the action of a mute communication ' with the atmosphere. The pur- ,on a violin or cello ? A. The efl'ect of the pose is to provide the cylinder with means mute on a violin string is to reduce the amwhereby to open or close said ports at will. I plltude of the vibration of the strin

, 

g. The 
�'RACTION-VEHICLE.-R. E. ZAGER, Brans- periodicity o( the .vibration being unchanged, 

comb, Cal. An object of this Invention is to ' the air vibrations causing the sound are at 
proylde a vehicle in which the vehicle body is I tlie same rate and the note is unchanged, but 
mounted on ,a plurality of swivel trucks which the reduced amplitude of the vibration de
may be propelled singly or collectively by a creases the volume of sound. 
single engine'. Another object Is to provide a 
novel steering gear whereby all the parts may 
be simUltaneously, swiveled without swiveling 
the trucks, and whereby the truck/! may be 
swiveled as well, if desired. 

( 10691 ) J. W. B. asks : Is it possible 
to convey a current of electricity from a ' bat
tery, stored In a locomotive, to the rail, 
through the axle and wheel ? Does not the 
oil bearing Interfere ' with a perfect connec-
tion ? A. We presume it is pOSsible to convey 

Designs. a '  current of electricity from the locomotive to 
DESIGN FOR A JUG.-O. KOPEL, New the rail . through the axles and wheels, though 

York, N. Y. In this ornamental design for a we never tried the experiment. We think so, 
jug the body of the article has ·the form of because the current from the overhead trol� 
a "Teddy Bear." The sitting position of the leys goes through the motor and the, axles to 
animal with extended hind legs forms the base the bil and returns to the power , house in 
of the jug, the handle being situated In its that way only. 
back. ( 10692) H. J. N. wishes to know how 

DESIGN FOR A HACKSAW-FRAME.-L. A. to remove Indelible ink marking from clothing. 
KI�IBALL, New York, N. Y. This patent for a '  A. Indelible Inks are of such variable characdesign Includes a frame proper 'of an orna- ter that It is quite Impossible to reply. Many 
mental form or configuration and a handle, the of thesll inks have nitrate of silver as a basis ' 
whole presenting a very neat, . gracefully In this case, a solution of hyposulphlte of sod� curved, yet substantially embodIed Imple- might help. Some other Inks might posSibly 
ment. be bleached out with javelle water and weak 

DESIGN FOR A CAMPAIGN-BUTTON.- mUriatic acid ; this can be used only on white 
C. F. PlilARSON, Portland, Ore. The orna- goods, as most dyes would be destroyed. pose 
mental design shows a circular button with slbly also a solution of sulphurous acid might 
a distinct and attractive monogram T. C. B. be of service. ' 
completely fllUng th� area of the circle and ( 1069 3 )  R. L. N. asks : Can you tell each letter represented by a dill'erent color or 
texture against the background of the button. me how to construct a lamp or light that 

will burn under water (outside of an electric 
DE SI GN FOR A PIN OR BUTTON HEA-D. device ) . Any hints how to proceed will be 

-D. P. BARRY, New York, N. Y. .This new / appreciated. A. Any lamp will burn under 
and ornamental design for a pin or button water

, 
if protected from the water and sup

head has a very blunted oval form, the out- plied with air. We do not know any other 
lines of the exterior and those of the inner way to produce a light under water. An elec
surface being purposely slightly Irregular. A trlc light does not need air a fact which 
letter m occupies the mottled surface of the renders it easier to have light ' under water by 
Inner oVal. electricity, but this is out of the question with 

NOTE.-Copies of any of these patents wfil you. The metal potas-sium will burn under 
be furnished by Munn & Co. for ten cents each. water. No means has been devised for utll
Please state the name of the patentee, title ot izlng the fact for illumination. Its cost Is 
the Invention, and date of this paper. too great for such a use. 
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( 10694)  P. N. F. asks : 1. What would 
be the effect on a corrugated iron roof if 
lightning should strike it ? Is it dp.ngerous to 
the inmates of a house to use such material for 
a roon A. I f  your corrugated iron roof is 
connected witb water or moist eartb at several 
poin ts by bea vy telegraph wire or small iron 
rods, it will serve very well as a ligbtning rod 
to protect tbe premises from being struck. If 
not connected to the earth, we tbink it is a 
source of peril. 2. Of wbat cbeap material 
can we make a belt about 8 feet in lengtb for 
light service, widtb I 7\,  inches ? A. Belts are 
either made of leatber or webbifig. Tbey must 

( 10700)  S .  N. F .  asks : How can I re-
move nitric acid stains from a blue cl()tb coat 
and bring it back to its former color ? The 
acid !iaving been dropped . on tbe cloth and 
pressed with a smoothing iron, causing tbe 
part of the cloth where tbe acid dropped and 
was p ressed to turn yellow. A. Tbe stain 
caused by nitric acid on blue cloth can be re
moved by tbe immediate use of ammonia, In 
case the acid was weak. Strong acid will 
usually give a permanent stain'. Witb an old 
stain from nitric acid notbing can be done. 

( 10701 ) C. M. B. says : If I were to 
be inelastic, so as not to stretch in service. take a cannon 3 incbes in diameter and 1 incb 
We do not know of any cheap substitute for 

I 
bore and fit

. 

a screw

. 

cap firmly on the mouth Of

. 
regular belting. it, and tben explode a piece of guncotton with· 

( 10695 ) A A W . I h b in, wbile tbe cap is screwed on : 1. Would . . 
.

' says . ave a rass tbe cannon burst ? A. Plugging up a cannon 
coil boiler, in wbich there is a great deal of cbarged wltb ' guncotton is a dangerous ex. 
sediment and scale Imd whicb is steaming periment. · The charge would. burst tbe cannon 
poorly ; please advise me wbat p reparation I or blow out at the vent. ' 2. After cooling it 
can clelm it out thorougbly witb. A. You ,can would there be any ' explosion upon unscrew. 
clear the sediment and incrustation in your ing tbe cap ? A. Tbere will be no. danger in 
boiler by injecting a strong solution

. 
of caustic opening tbe cannon after explosion if it did 

soda, say 10 per cent of the contents of tbe n ot open itself 3. Do you think the heat 
boiler, using it for the day ; tben blow out g�nerated within the cannon would be suf
while steam is up, and repeat for a few days. ficient to melt an iron or brass screw 'A incb 

( 10696 ) N. P. L. asks : 1. About an or % inch in diameter ? A. Tbe heat of tlIe 
ink whicb can be nsed with a drawing pen explosion is too quick to melt the screw. 
upon zinc and whicb when dry ol'l burned in ( 10702 ) B., A. E. writes : I would be 
will be acid-proof. A. Ink for Zinc Labels : 
Take 1 dracbm verdigris, . 1  dracbm sal-am
moniac p owder and 7\, dracbm lamp black, and 
mix tbem witb 10 dracbms water. ' This. will 
form an indelible ink for writing on zinc. 2; 
A means for an amateur to impart a polisb 
(higb ) to chestnut boards. A. Fill the wood 

witb any good filler, let it dry, tben apply a 
good varnisb, two or tbree successive coats. 
Rub it down witb powdered pumice stone, tben 
witb rotten stone, and finally finish witb whit
ing, all in water. Apply with a felt or flannel 
rubber. 

( 10697)  B.  G. I .  asks : What is meant 
by a twenty per cent grade ? A. A twenty 
per cent grade rises or falls 20 feet for every 
100 feet measured horizontally and not on tbe 
slope. In otber words, tbe grade is measured 
by the tangent of tbe angle of inclination and 
not by its sine, so tbat a 100 per cent grade 
corresponds to an inclination of 45 deg. and 
not to an inclination of 90 deg. A slope, as 
of an embankment, is usually designated as of 
so many to 1 ;  for instance, tbe usual slop� 
of eartbwork is I 7\,  t o  1, meaning I 7\,' bori
zontal to 1 .  vertical. But, conversely, tbe 
grade of a . road is sometimes given as of 1 
in so many, meaning a rise or fall of 1 foot 
vertically for so ' many . feet measured hod
zon tally ; for instance, a grade of 1 in 20 
w ould be a 5 per cent grade and of 1 in 5 
would be a 20 per cent grade. You will find 
sucb matters explained in Trautwine's "Civil 
Engineer's Pocket Book." Price, $5. 

( 1069 8 )  T. M. G. asks : In still air 
will two spberes of tbe same size, one of 
aluminium and one of lead, fall from a given 
heigbt in tbe same time ? A. Since tbe ve· 
locity of a freely faIling body is dependent only 
upon tbe mass of the eartb, it follows tbat all 
bodies will fall in a vacuum witb the same 
velocity, viz. , 32:16 feet at tbe end of tbe first 
second of fall ; and since tbe air will resist 
two spberes of the same size equally,  because 
tbey displace tbe same weight of air, it follows 
tbat tbe two spberes of tbe same size will fal l 
witb tbe same velocity under the action cf 
gravity in the air, and therefore will fall 
tbrough a given heigbt in . tbe same time. 

( 10699 ) R. H. J. writes : I desire to 
purcbase books which would tboroughly inform 
me upon tbe following case : A building is 
ligbted witb 23 incandescent lamps arranged 
in parallel. The current is  supplied tbrougb a 
transformer wbicb reduces tbe voltage from 
2200 to 110.  A man takes bold of tbe socket 
of one of tbe lamps and is killed. I want to 
be able to inform myself on tbe following ques' 
tions : First, the precautions necessary in 
handling higb-tension currents and wbere the 
danger points are. 2. Tbe liability of trans
formers to leak, break down, etc., thus deliver
ing the full voltage to the wire leading from 
it, etc. 3.  Wbat is tbe cause of deatb ? Is 
it wattage, voltage, amperage, and wbat is tbe 
usual amount necessary to kill a person ? 
Would the current coming from a transformer 
cutting it down to 110 volts and necessary to 
supply 24 incandescent lamps be sufficient ? 
Would tbat supplied to one of tbese lamps be 
sufficient ? A. Thompson's "Elementary ' Les
sons in Electricity, " price $1.40 by mail, con
tains as rimch as is given in any one book upon 
the topics concerning wbicb you inquire. Rub
ber gloves and tools witb insulated handles are 
necessary for handling wires carrying current 
above 1 1 0  volts. Tbis pressure may bave in
flicted severe inj ury or even deatb in extreme 
cases, but we d() not recollect any instance of 
death from it. In tbe case cited it would seem 
as if tbere must bave been a connection witb 
the primary of tbe transformer. Death is 
caused eitber by the sbock of tbe current or 
by tbe disintegration of tbe -vital tissues from 
its continued action on tbem. Tbe amperes 
are tbe agent of electrolysis ; tbe volts deter
mine the amount of amperes wbich can flow 
tbrougb a circuit in proportion to Its resist
ance, a s  expressed in ohms. Tbe resistance of 
the human body is a variabie quantity, from 
11 few hundred to perbaps 'five tbousand ohms. 
What current a man can get is not a question 
of tbe supply of one lamp or any number of 
lamps. It is a matter of tbe voltage of tbe 
current and the resistance of the body. 

pleased to know by wbat chemicals or solutions 
blue p rints may be cbanged from tbeir original 
color ( blue ) to colors heretofore discovered ? 
A. Blue Prints, to Cbange to Brown : Borax, 
2 7\,  ounces ; hot water, 38 ounces. Wben COol 
add sulpburic acid in small quantities until 
blue litmus paper turns sligbtly red, then add 
a few drops of ammonia until tbe alkaline re
action appears and red litmus paper turns blue. 
Then add to the solution 154 grains of red 
crude gum catechu. Allow It to dissolve with 
occasional stirring. The solution will keep 
indefinitely. After tbe print has been washed 
out in tbe usual way, immerse it in tbe above 
bath a minute or so longer tban it appears 
when tbe desired tone is  reached. An olive 
brown or a blackisb brown is · the result. Tb 
Make Blue Prints Green : Make four solutions 
as follows : Solution A .  Water 8 ounces and a 
crystal of nitrate of silver as big as a pea. 
Solution B .  Hydrocbloric acid 1 ounce and 
water 8 ounces. Solution C .  Pour a solution 
of iodide of potassium ( iodide of potassium 1 
Ounce and water 8 ounces) into a saturated 
solution of bichloride of mercury until tbe red 
precipitate is just dissolved; and then add four 
times as much water as tbe resulting solution. 
Solution D. Water 1 6  ounces and iodide of po
tassium 1 drachm. Then take tbe blue print 
and bleach it wltb solution A, wben tbe image 
will become pale slate .color or sometimes a 
pale yellow . .  Tben wasb thorougbly and im
merse the print in solution B , wl;leIi tbe image 
will again become blue. Tben; witbout wash
ing, immerse the print in solution C. wben tbe 
image will become green but the "whites" will 
be of a yellow tint. Tben put tbe ' print In 
solution B again, without wasbing. Tben wash 
and pour solution D over tbe print to purify 
the wbites and to give tbe green image a bluer 
tint ; but do not leave print in tbis solution 
too long, as it has a tendency to make the 
prin t blue again. 

( 10703 ) C. C. asks : Please answer the 
following questions : I do not know whether 
tbe name is correct, but I bave beard that 
selenium, a ·  metal, changes its resistance to 
electricity wben · ligbt strikes it. Kindly in
form me about tbe price, tbe resistance it 
olrers per square meter of surface, and wbetber 
the supposition that it increases its resistance 
when light strikes It is correct ; also how sensi
tive it is. A. Selenium is not a . metal, but 
an elementary substance wbich in its ordinary 
condition is a brittle solid of a glassy luster 
and fracture and a brown color. I t  melts at 
about 430 deg. Fabr., vaporizes at about 1 ,300 
deg., and bu'rns witb a blue flame, giving out 
an odor resembling tbat of putrid horseradisb. 
Ordinary selenium is a very poor conductor, 
baving an electrical resistance 37,500,000,000 
times that of copper. Wben annealed for sev
eral hours at a temperature just below its 
melting point, witb subsequent slow cooling, it 
forms a c rystalline substance with a lowe.r re
sistance. It is now sensitive to ligbt. Its 
resistance is reduced, not increased, in propor
tion to the square root of tbe illumination ; 
and also tbe elrect is greater witb a bigb elec
tromotive force tban witb a low one. Narrow 
strips of annealed selenium are formed between 
tbe edges of broad plates of metal, so tbat tbe 
cross section is considerable, and tb us the re
sistance is reduced wbile tbe area exposed to 
ligbt is considerable. Tbis is a "selenium 
cell." Wben the light strikes it, its resistance 
may be reduced as mucb as one-balf. A cell 
wbose resistance in tbe dark was 300 obms 
dropped to 150 obms in tbe ligbt. Sucb a cell 
is not a generator of electricity, but a measur
ing instrument for deter�ining tbe intensity of 
ligbt. 

.( 10704 ) V. A. L. asks : 1. Will you 
kindly ""plain tbe action of tbe inductor 
alternator, of the type not ba ving a large 
cylinder at one end ? A. Tbe tootbed p ro
jections upon . the moving portion are called 
the inductors. Tbe surrounding frame bas 
projections of the same sbape and size, which 
constitute the cores of tbe armature colls. 
Wben tbese two sets of projections are oppo
site each other, tbe magnetic rel uctance is at 
tbe minimum , and tbe nagnetic flux tbrough 
the armature coils is at tbe maximum. Simi
larly, when the Inductors are in tbe Inter-

mediate position, the flux is at a minimum. railway operating methods, a perioo' ()i manage
Tbus the current is prod\lced without moving ment by application of direct personal leader. 
wire, or collecting devices, . with their attend- ship in tbe solution of problems as they arose. 
ant risk of cbafing and loss of energy by fric- Witb the growtb of the railroads, however, 
tion. See Sheldon's "Alternating Current and witb tbe increase iIi the number of detailS, 
Macbines," price $2.50, by mail. 2.  Why Is  came a dilrerence in tbe metbods of handling 
it tbat, although the current from ' an X-ray railway alrairs. Departments were created, 
induction coil is alternating, the discharge divided, and again and again subdivided. 
passes througb tbe tube in only one direction ? Otllcials found tbat more and more elaborate re
A . . Tbe secondary current in an induction coil ports to guide tbem were necess'lry ; tbe day 
is not alternating wben the discbarge points of tbe specialist arrived. Tbis resulted in the 
are drawn out so far tbat tbe spark passes collection everywbere of great masses of data, 
only when tbe primary circuit is broken. Tbe more or less available, in regard to current ap
current tben is a succession of impulses' all paratus. Tbe autbor of tbis work has brougbt 
in tbe same direction, tbe current produced by into view the general outline of tbe mechanism 
tbe making of primary current is suppressed, of railway operation as it Is carried on to-day. 
not being able to leap tbe gap. The X-ray He develops the priIiciples wblch bave gov
tubes used witb direct current in tbe primary erned in producing the form this mechanism 
call are all energized In tbis manner. ' Tbeir ;' bas assumed, and tbose which underlie Its 
current is unidirectional and dlSCiJlltinlfuUS' 1 economic use. While tbe amount of detail 
and not alternating. 3. In tbe 1 l 0-volt alter- in connection with tbis enormo.us question is 
nating-current system of incandescent light- very great, the atiempt has been made to 
ing, wby is it tbat, tbough the circ.uit . is al- alrord sufficient clews to tbe various ramifi
ways complete . througb ' tbe primaries 'of tbe cations of the subject to make it possible for 
transformers, more power is required when tbe student baving access to sucb details to 
more lamps are put in use on tbe l;lecondary study matters with reference to tbelr relation 
circuit? A. In any system of incandescent to tbe subject as a whole. 
lighting by multiple arc, or parallel arrange
ment, when one lamp is on, the resistance is 
such that only the current required for that 
lamp can flow ; wben two lamps are turned on, 
the resistance is balf of what it was before, 
and twice as mucb current flows. More power 
is tb�refore required of the generator. I f  no 
lamps were lighted, the generator w ould not 
be called upon for any ' current, and it would 
run free, olrering n o  resistance to motion ex
cept the friction of its armature shaft. Tbis 
is true of all dynamos, alternating or direct. 
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Law of Contracts. By John C. Wait. 
New York :  The Engineering News 
Publishing Company. 8vo. ; cloth. 
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A system of phonograpby founded upon the 
associati()n of characteristics of tbe sound rep
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Anthropology is a subject of t b e  widest 
scope. Within its borders are subjects of ap
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Wben, however, we tum to a morphology, we 
bave removed the limits to a sufficient extent 
to allow of the possibility of covering the field 
in one ,volume of reasonable size. 

This number of the Cambridge Biological 
Series, of which tbe general editor is tbe 
eminent A rtbur E. Shipley, M.A., F.R.S. ,  con
tains the comparative studies of tbe higber 
mammals and man tbat have done so mucb to 
place our knowledge of evolution on its present 
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Price, $4.50.  

Altbougb this Is a n  o l d  book, it b a s  never 
before been mentioned in the American press. 
It sets forth tbe views . beld as to tbe classi
fication of crystals, and ' tbe principles of sym
metry on w bicb the classification is based. 

ECONOMICS OF RAILWAY OPERATION . . By 
M. L. Byers .. New York : Engineer
ing News Publishing Company , 1908. 
8vo. ; . cloth ; 672 pages, illustrated. 
Price, $5.  

DuriJ;lg tbe early days of railroads, t h e  entire 
problem of tbeir possible usefulness, being new. 
was given consideration from a broad stand
point, and by men of great ability. so tbat tbe 
writings of Stephenson, De Pambour, Lardner, 
'Ellett, Fink, and otbers contain primary 
economic trutbs wbicb are of great interest 
and vahie at · the present day. After tbe first 
period of anll.lysls, ce.me, in the history of 

THE WORLD ALMANAO AND ENCYCLOPEDIA. 
1908. Twenty-fifth Anniversary Num
ber. New York : The Press Pub
lishing Company, New York World. 
1,000 pages ; paper bound. Price, 25 
cents ; by mail, a5 cents. 

The World Almanac for 1908 has just 
reached us. It contains, as usual, a fund of 
necessary information on an astonisbing num
ber of topics. The resume of scientific progress 
during tbe past year is very complete, and is 
written witb a clear understanding of the sub
ject. 

FINAL NATURAL HISTORY ESSAYS. By 
Graham Renshaw. London : Sher
ratt & Hughes. 8vo. ; illustrated ; 
225 ·pages. Price, $2.40. 

Tbere is notbing startling in tbe photo!;.rapbs 
illustrating Mr. Renshaw's work, either in 
clearness or in tbe manner in whlcb tbey were 
taken. They do, however, explain and make 
clear a very interesting text, written witb no 
mean degree of skill by one absolutely familiar 
with animals, fro:n both tbe bistorical and tbe 
zoological standpoint. Mr. Rensbaw bas a par
ticuJarly grapbic pen, and his picturings of 
tbe haunts of the beasts he describes are sur· 
passed in vividness by the productions of few 
autbors. 

THE COTTON MILLS OF SOUTH CAROLINA. 
1907. Letters Written to the News 
and Courier by August Kohn. 
Charleston, S. C. : The Daggett 
Printing 90mpany. 8vo. ; paper ; 228 
pages. 

A description of the conditions existing 
among tbe cotton mills and cotton-mill opera
tors of Soutb Carolina. 

COMPOSITlE OF SOUTiiERN CALIFORNIA. By 
Harvey Monroe Hall. Berkeley, Cal. : 
The University Press. Quarto ; 
paper ; 296: pages. 

Tbe results of a systematic study of tbe 
Soutbern California members of tbe tamily 
Compositre. Tbe aim is to present in an in- ' 
telligible form the present knowledge of the 
group as it occurs within tbe indicated area. 

THE AMERICAN ANNUAL OF PHOTOGRAPH'Y. 
1908. Vol . XXI I. Edited by John 
A. Tennant. New York : Tennant 
& Ward. 8vo. ; paper cover; 336 
pages. Price, 75 cents. 

"� collection of useful articles on a number 
of subjects of interest to the photographer, 
illustrated by excellent pbotograpbs. 
DAIRY LARORATORY GUIDE. By Charles 

W. Melick. New York : D. Van 
Nostrand Company. 12mo. ; cloth ; 
52 illustrations, 128 pages. Price, 
$1.25.  

A simple and p ractical dairy manual, giving 
tbe underlying principles of dairy work. It 
begins witb the most elementary problems, and 
toucbes upon tbe practical side only, witb 
wbicb every dairy or creamery operator sbould 
be familiar. 
THE PRINCIPLES OF BREEDING. Thremma

tology. By Eugene Davenport. Bos
ton and New York : Ginn & Co. 
8vo. ; cloth ; 727 pages ; illustrated. 

• List price, $2.50 ; mailing price, $2 .70 . 
Prof. Davenport's treatise on tbis subject of 

widespread and popular interest is tbe most 
comprehensive work of the kind ever at
tempted. Tbe author is ' dealing witb bis 
specialty, and his experience on tbe farm and 
in tbe laboratury has enabled bim not onl y  to 
understand the p roblems of tbe breeder but 
also to treat bis subject autboritatively in tbe 
light of tbe latest developments in biological 
science. He has presented tbe science in tbe 
latest aspect, that is, be bas made variation 
instead of beredity the initial tbougbt. The 
portion treating of tbe statistical metbod of 
study in heredity is tbe first of its kind in 
agricultural literature. Tbe aim of tbe autbor 
is to present a safe and, reliable text rather 
tban to construct new theories . of evolution. 
He has adapted his material especially t() the 
student in the j unior year of his college course, 
and to tbe practical breeder on tbe farm, care 
having been taken to present the technical 
matter in a way easily comprebensible to tbe 
student of breeding wbo may not be familiar 
witb tbe phraseology of biological literature. 
The text, however, is thorougbly scientific In 
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its treatment, and will  therefore appeal to the 

student of evolution and sociology as well.  

The footuotes and references are to standard 

a uthors, and the additional references at the 

close of each chapter enable the student to 

p ursue a particular subject further if  desired. 

THE GAS ENGINE IN PRINCIPLE AND PRAC-
TICE. By A. H. Goldingham. . .....st. 
Joseph, Mich. : Gas Power ifublish-
ing Company. Fully illustrated. 
8vo. ; cloth ; 195 pages. Price, $1.50.  

A collection of articles written f o r  Gas 
Power, together with .some other material bear
ing on the subject. To meet the requirements 
of the non-technical reader, calculation s  are 
s implified and explained whereve r  they are in
t roduced. 

STRUCTURAL DRAWING. . By C. Franklin 
Edminster, Instructor in Department 
of  Fine and Applied Arts, Pratt In
stitute, Brooklyn, N. Y. New York : 
David Williams Co. Oblong quarto ; 
74 plates ; 158  pages. Price, $2.50.  

A systeniatic cou rse of instruction i n  struc
tural drawing, beginning with the standard 
forms and leading to the typical columns, gird
ers, trusses, and framing details. The dpawings 
are made as simple as pOSSible, and a few 
problems in geometry and p rojection are in
trod uced for those w h o  'lave not studied draw
ing. 
NOTES ON THE CONSTRUCTION AND WORK

ING OF PUMPS. By Edward C. ' R. 
Marks . Second and enlarged edi
tion. London : The Technical Pub
lishing Company, Ltd. 12mo. ; cloth ; 
259 pages, illustrated. Price, $ 1 . 5 0 .  

This book w i l l  prove of value t o  those who 
use p u mps. Pumps for all purp oses, and of all 
p owers, are described and illustrated in the 
finished condition as received by users. The 
il lustration s  are mostly of machines of B ritish 
make, but much of the information may ]:le 
applied to pumps in general. 

MODERN STEAM TRAPS . English and 
American. Their Construction and 
Working. By Gordon Stewart. Lon
don : The Technical Publishing 
Company. 12mo. ; cloth ; 104 pages, 
illustrated. Price, $ 1 . 2 5 .  

A little book of English o rigin, giving dia
grams and concise descriptions of the steam 
traps of many makilrs. While many of the 
traps dealt with are of British make, those 
produced on this side the Atlantic are not 
overlooked. 

HYDRAULIC AND PLACER MINING. . By Eu
gene B.  Wilson. Second edition, re
written. New York : john Wiley 
& Sons. 12mo. ; cloth ; 3 5 5  pages, il
lustrated. Price, $2 .50 .  

In spite of t h e  modern tendency to business 
concentration, much gold mining is stilI- done by 
individual workers. 

How TO USE WATER POWER. By Herbert 
Chatley. London : The Technical 
Publishing Company. 12mo. ; cloth ; 
9 2  pages, illustrated. Price,  $ 1 .  

A clear elementary account o f  t h e  prin
ciples and practice of hydraulic engineering. 
The book will  be a useful one to the student 
or workman whose knowledge is l imited, for it 
is  plainly w ritten with a minimum of technical 
description. 

OLD STEAMBOAT DAYS ON THE HUDSON 
RIVER. Tales and Reminiscences of 
the Stirring Times That Followed 
the Introduction of  Steam Naviga
tion. By David Lear Buckman. 
New York : The Grafton Press. 
1 2mo. ; cloth ; 14 3 pages, illustrated. 
Price, $ 1 .25 . 

There is much interesting information and 
a number of good i l l u strations in this chatty 
l ittle book. It glances at steamboat n aviga
tion on the H udson during a h undred years, 
/lut for the most part deals with the early 
days, when a trip by water was a great 
event. 

PRINCIPLES OF REINFORCED CONCRETE CON-
STRUCTION. By F. E .  Turneaure and 
E.  R. Maurer. New York : John 
. Wiley & Sons. 8vo. ; cloth ; 3 1 7  
pages, illustrated. Price, $ 3 .  

In t h e  rapidly increasing u s e  o f  concrete as 
a building material chance methods of mixing 
and construction have too often been followed, 
occasionally with disastrous results. B u ilders 
and engineers are now gradually grasping the 
p rinciples of the work, and their understanding 
has been helped by the publication of valuable 
papers and books on the subject. In the book 
before us the authors, who are fully qualified 
t o  speak authoritatively,  covel' the prinCiples of 
mechanics underlying the deslgu of reinforced 
concrete in a manner which cannot fail to he 
helpful. The theory of concrete construction 
is discussed and the results of many practical 
experiments are given. After dealing with the 
theory and calculations, a part of the book 
is devoted to very p ractical chapters on build
ing construction . To the p ractical builder who 
wishes to master his trade, n o  less than to the 
engineer·a rchitect, this book will prove most 
usefuL 

HYDRAULICS. By S. Dunkerley. In two 
volumes. Vol. I .  Hydraulic Machin
ery. With numerous diagrams. Lon
don and New York. 8vo . ; cloth ; 343 
pages. Price, $3.  

A text-book by a professor of engineering, 
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E lectrical traction has advanced so much Bearing and attachment, dust·proof disk, 
N. R. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,141 

since 1897, when the first edition of this work 
was published, that the authors in bringing 
it up to date have produced what may be con
sidered a new work rather than a second edi
tion of an old one. The w ork is divided into 
two volumes, dealing with direct and alternat
ing current respectively.  The various systems 
of electrical traction are clearly described, with 
many diagrams ; and the authors have been 
wisely content to point out the advantages and 
l i m itations inherent in each system, without 
advancing any advocacy o r  preference for any 
particular' ones. 

. 

AN INTRODUCTION TO THE THEORY OF MUL
TIPLY PERIODIC FUNCTIONS. By H. 
T. Baker. New York : _G.  P. Put
nam's Sons. 8vo. ; cloth ; 335  pages. 
Price, $ 5 . 

The p resent volume consists of tw o parts ; 
the first of. these deals with the theory of 
hyper-elliptic functions of two variables, the 
second with the reduction of the theory of 
general multipl y-periodic . functions to the 
theory of algebraic functions ; taken together 
they furnish an elementary and self-contained 
introdu�tion to many of the leading ideas of 
the theory of multiply-periodi c  functions, w ith 
the incidental aim of aiding the comprehension 
of the importance of this theory in analytical 
geometry. 

MOVING LOADS ON RAILWAY UNDER-
BRIDGES. By Harry Bamford. Lon
don and New York : Whittaker & 
Co. 8vo. ; paper ; 7 8 pages, illustrat-
ed. Price, $ 1 . 2 5 .  
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Bottle, siphon, D: Landau . . . . . . . . . . . . . . . . . 881 ,42U 
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wire, R. H. Norton . . . . . . . . . . . . . . . . . . 881 , 61 1  
Bracket, 1 .  Povall . . . . . . . : . . . . . . . . . . . . . . . .  881 , 339 
Braiding machine, W. Korting . . . . . . . . . . . .  881 , 475 
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mon l y  used in practice in the preparation of 
tables of equivalent uniform live loads for rail
way ull derbridg-es led to -the publication of 
Mr. Bamford's book. I t s  aim is  to save much 
of the labor that the application of these 
methods involved by directly appl yin g  the 
funicular polygon . Along these l ines a graph
ical method ha s  been devised by means of 
w hiCh, on a single diagram, the maximum 
shears and the maximum bending moments, 
and the points along the spans at which they 
occur, can be � determined with facility for a 
wide range of spans and for any given type
train. 

THE RAID ON PROSPERITY. 
Roscoe Day. New York : 
ton & Co. 12mo. ; cloth ; .  
Price, $ 1 . 5 0  net. 

By 
D. 

352 

James 
Apple
pages. 

James Roscoe Day, LL.D.,  stands for .prin
clples that are perhaps not often held by the 
head of a great seat of learn ing, or at any 
rate for p rinciples that the head of a great 
seat of learning is not often w i l l ing to sup
port in public. "The Raid on Prosperity," his 
latest b ook, is a vindication o f  the complex 
commercial systems that have arisen in our 
country, and a very just and clear statement 
of the duties of citizenship and of other 
duties more intimately associated with the in
dividuaL Chancel l o r  Day discusses his subject 
with freedom from bitterness or rancor, and 
gives many suggestions that are useful and 
beneficial, especial l y  as in a n u m ber of cases 
he brings back t o  our minds civic obligation s, 
of  which most of us have been more or less 
negligent. 

. 

TI·IE EXALTATION OF THE FLA.G. By Rob
ert B. Westcott. Manila, P. L :  John 
R. Edgar & Co. 16mo . ; boards . 
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Calculating machine, H. E . . Goldberg, 

881,571, 881 , 572 
Calculating machine, W. P. Quentell . . . . . . 881 , 868 
Calculating Or adding machine, W. p. Quen-

tell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 881 ,7 1 7  
Can making machine, B.  F. Mann . . . . . . . . . . 881 , 326 
Cans, detachable and reversible sp'out or 

nozzle for dispensing, G. W. Cole . . . . . .  881,550 
Candy pulling machine. Robinson & Deiter . 881 , 442 
Caoutchouc, manufacturing artificial, P. 

Beresin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881, 536 
Capstan, traveling, H. M. Fisk . . . . . . . . . . . . 881 , 568 
Car, O. E. Edwards , Jr . . . . . . . . . . . . . . . . . . . . 881 ,468 
Car hrake, Rate & Sbee . . . . . . . . . . . . . . . . . . . . 881 , 263 
Car door, G. O. Helvig . . . . . . . . . . . . . . . . . . . .  881, 798 
Car door. fastener, G.  Lighthiser . . . . . . . . . . . .  881 , 249 
Car 'door, grain, Jones & Lynch . . . . . . . . . . . . 881,244 
Car door operating mechanIsm, C. G. Bar-

rington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 857 
Car doors, combined track and roUer sup-

port for freight, J. P. Williams . . . . . . .  881 , 756 
Car fender, A. ' Hessemer . . . . . . . . . . . . . . . . . . 881 , 581 
Car fender, electrically operated street ratl-

ways, N .  Fallek . . . . . . . . . . . . . . . . . . . . . .  881 , 1 1 5  
Car, are, C .  L .  PennelL . . . . . . . . . . . . . . . . . . .  881 , 1 46 
Cal', railway, E. 1. Dodds . . . . . . . . . . . . . . . . . . 881 ,406 
Car, railway dumping, E . I. Dodds . . . . . . . . 881 , 884 
Car, sleeping, L. Hofscbneider . . . . . . . . . . . . .  881 , 1 23 
Car transom and other window screen, rail-

way, C. J. McN itt . . . . . . . . . . . . . . . . . . . .  881 ,608 
Car underfl'ame, C .  H. Howard . . . . . . . . . . . . 881 , 1 85 
Car underframe, J. S. Andrews . . . . . . . . . . . .  881 ,281 
Carbureter, C. Krebs . . . . . . . . . . . . . . . . . . . . .  881 , 416 
Carbureter for internal combustion engines, 

P. Allen . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  881 ,279 
Carbureter for internal combustion engines, 

S . A. Horstmann . . . . . . . . . . . . . . . . . . . . . .  881 ,800 
Carbureting apparatus, air, Meyer & Hic.key 881,431 
Cartridge rope from explosive gelatin, ma-

chine for forming 8, B. Auchu, 
881 , 365 to 881 ,368 

Cask rinsing and airing apparatus, C. 
Gulke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Casket handle, A. P. Gillen . . . . . . . . . . . . . . .  . 
Castrating tool, J. N. Gassett . . . . . . . . . . . .  . 
Catamenial device, A. I. Jordan . . . . . . . . . .  . 
Caustic holder, lunar, J. P. O'Connor . . . . .  . 
Celluloid substitute and malUng same, E. A.  

881 , 5 75 
881 , 395 
881 , 1 1 7  
881 , 1 30 
881, 142 

L.  Rouxeville . . . . . . . . . . . . . . . . . . . . . . . . .  88 1 , 827 
Cement block machine, J. Wengs . . . . . . . . . . . 881 , 5 1 3  
Cement brick machine, D. H .  Merritt .  . . . . .  881 , 815 
Cement column, R. H. Guyer . . . . . . . . . . . . . .  881 , 1 83 
Cement molds, corner lock for, H. A. Car-

michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

INDEX OF Chain, drive, C. G.  A. SchmIdt, Jr . . . . . . . .  . 
INVENTIONS' Change maker, E. R . GlII . . . . . . . . . . . . . . . .  . 

Change making machine, 1. Rosenfeld . . . . .  . 

881 , 224 
881 , 4 93 
881 ,854 
881 , 443 

Chlorin from raw bromin, removing, K .  
Kublerschky . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 806 

Cbronograph, E. B. Meniam . . . . . . . . . . . . . . 881 , 479 
Chuck, drill, D. J. O'Leary . . . . . . . . . . . . . . . . 881 , 709 
Churn, ·H . W. Mabry . . . . . . . . . . . . . . . . . . . . . 881,251 
Churn and butter worker, combination , A. S. 

For which Letters Patent of the 

United States were Issued 

Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 781 
Cleaning compound, G .  Hegyi . . . . . . . . . . . . 881 , 859 
Cleaver, wood, A .  Bienk . . . . . . . . . . . . . . . . . . . 881 , 538 
Clock, repeating alarm, W. D. Davies . . . . . . 881 , 555 
Closet bowl, Palmer & Pierce . . . . . . . . . . . . .  881 , 333 

for the Week Ending 

March 1 0, 1 908. 
Clothes drier, M. B. Fitts . . . . . . . . . . . . . . . . .  881 , 784 

A N D  .E ·A C H  B E A � I N O  T H A T  D A T E  Clothes line reel, H. Canney . . . . . . . . . . . . . . .  881 ,772 
Clotb ... pounder, G. E. Norrls . . . . . . . . . . _ . . . 881 , 707 

[See note at end of list about copies of these patents.] g����, o��lsct��':i r�;��
e
: C�b��

d
�����l ·�i·�k�l: 

881 , 510 

Abrasive tool and mounting, Rowland & 
Mabnke . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 

Advertising machine, E. Pickel . . . . . . . . . . .  . 
Aeroplane, G. Whitebead . . . . . . . . . . . . . . . . .  . 

881 , 621 
881 ,616 
881 ,637 

All', apparatus for tbe Ilquefactlon of, G. 
Ciaude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,176 

Air brake attachment and tt'ipping mechan-. ism therefor, G. P. Hanks . . . . . . . . . . . . .  881 ,796 
Air brake valve, safety, T. Behan, reissue . .  12,758 
Air compressor, J .  Sturgess . . . . . . . . . . . . . . . . 881,498 
Air motor. L. B. Doman . . . . . . . . . . . . . . . . . . . 881 , 885 
Airship, J. W. Montgomery . . . . . . . . . . . . . . . . 881, 327 
Album, autograph, H. A. SWes . . . . . . . . . . . . 881 ,739 
Alternator, self-excited, E .  F. W. Alexan-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881,647 
Amusemen� apparatus, W. H. Vance . . . . . .  881 , 505 
Amusement device, C .  B. Post . . . . . . . . . . . . . 881 , 150 
Amusement device, W. S .  Van Sant . . . . . . . .  881 ,637 
Ancbor, R. W. Buckley, Jr . . . . . . . • • • • . • . • . .  881,541 

arsenical and silver bearing orps, trea t-
lng, E. E. Armstrong . . . . . . . . . . . . . . . . .  881 , 527 

Cock for controlling fluid under pI"essnre, 
J. A. DybIle . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 228 

Cocoa heans. sorting, J. M. Herron . . . . . . . . 881 ,861 
Coin controlled machine, M. Hofheimer . . . .  881 . 688 
Coke, manufacture of, J. H. Hillmun . . . . . . 881 , 685 
Collar, W. J. BruehL . . . . . . . . . . . . . . . . . . . . . 881 . 660 
Collar pad, horse, J. H. Taylor . . . . . . . . . . . . 881 . 356 
Concrete ash pit. Graham & Jones . . . . . . . . . . 881 , 678 
Concrete mixer, F. B. Gulzow . . . . . . . . . . . . .  881 . 236 
Concrete, reinforced bar for, C. F .  Varney . 881 , 834 
Concrete reinforced har, W. W. Ramsey . . 881 , 61 8  
Concrete Sidewalk, reinforced, F .  J.  Miller . . 881 , 700 
Concrete structures, metallic reinforcement 

for, Pitt & Robinson . . . . . . . . . . . . . . . . . . 881 ,617 
Conveyer, D. E .  Washington . . . . . . . . . . . . . .  881 , 2 12 
('nn vpyer, swing-ing. C. Bradford . . . . . . . . . . 88] , 295 
Cooking and beat retaining apparatus, M. 

O.  Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,648 
Cooking or culinary ntensil. L. 1. 1illllB • • • •  881,562 
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G E N T L E M E N  
W H O  D R E S S  FOR STYLE 

NEATN E S S ,  A N D  C O M FORT 
WEAR T H E  I M PROVED 

BOSTO 
GARTER 
T H E  RECOGN IZED STAN DARD �The Name i s  �:;�d on eve�� 
�h"p" CUSHION 

BUTTO N 
C LAS P 

LIES FLAT TO T H E  LEG - N EVER 
SL I PS, TEARS N O R  U N FASTENS 

GEO. F1l0STCO.,lof&I<.� 
BoIton, Kau., U. S. A. 

ALWAYS EASY 

Eyeglass Screwd river 
In�h"e':Non��

m8:;;\r
C
��I�lellable. Less than 3 

�afc�Cki�a?�. O�n�:�d�g: fg� riQ)Q -fine work like the screws of 
�
�
::;g�

l
�rr�e

d ��':,�l:�'l:.' Removable blade. Nickel-

Send jor 232-page catalog No. IS-B. 
THE L. S. STARRETT co., Athol, Ma ••.• U. S. A. 

Pipe Cutting and Threading Machine 
F or Either Hand or l:»ower 

This machine is the Tee-ulaT hand maclune supplied 
witn a power base, pinion, counte1'8haft, etc., and 
csn be worked as aD ordinary power 
machine 01' taken from its base for 

��
e
l�iD� 31�:I!::C�

i
::dlerr.s� i?� 

small room. Illustrated catalogue
price list free on application. 
T H E  C U R T I S  & C U R T I S  C O .  

6 Garden St., Bridgeport, Conn. Branch Office, 6 0  Centre St., N. Y. 

THE Nulite Xar� lamps 
For lIome. Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street Lamps, Etc. 100 Candle Power 
8e\'en hours ONE CE�T. No 
Wicka. No Smoke. 1\0  Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
E%r:lusive territory to good agents. �Write for 
catalogue and 'prices. 

. Chl�'!"o Solar Light Co. Depi G. Chicago 

T H E  E U R E K A  C L I P  
The most useful article evpr invented 

for the pUl' pose. Indispf'Dsable to Law
yers, Editors. Students. Bankers, Iosur
ance Compall ie� and business men gen
era.lIy. Book marker and paper cli p. 
Does not mutilate the paper. Can he 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers. stationers 
and nOtlon dealers. or bv matI on receipt 
of price. Sample card, bymatl, free. Man. 
�fi��(';�.� 86% �?nL��:,��":ld���

e
� 

M o t o r s  
for airships and otber plJr
poses where llght and power
ful enJ,lines a r e  required. 

1 to 40 H. P. Air Cooled. 
60 & 100 H. P. Water COO led. 

Adopted by War Department. Send for catalogue B .  
G .  H. CURTISS M A N U FA () TUIUNG C O .  

Hammondsport, N. Y .  

H oW' to Build an 
Ice Yacht 

SCIENTIFIC AMERICAN SUPPLEMENT 1 1 5 4 
describes exhaustively and clearly the B u l ld
I n!t o f  a Lateen Ice Boat . Full working 
drawings accompany the text. 

The SCIENTIFIC AM'ERICAN SUPPLEMENT 1 1 9 7  contains an article in which the con
struction of A n Up-to-Date Ice Sloop is 
carefully explained with the help of complete 
drawings. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1 2 5 3  
a n  illustrated article i s  published o n  A ;r l b
.I e a de d  lUalnsaU Sloop Ice Yacht. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1 5 5 6 
is published an article on l i n  proved Ice 
Ya4:'bt construction, a craft being described 
having a Hollo,v Back. b o n tl  and 2 5 0  
Squ are Feet oC Sail A rea. 

Each article is accompanied hy COlDplete 
W o r k ing Drawvi ng�. 

The entire set of four papers here enumerated 
will be sent by mail on receipt of 40 cents. 

Any single number can be supplied for ' 0  
cents. 

Order from your newsdealer or from 

MUNN « CO., 361 Broadway, New York 

Copper from ore or matte by electrolysis, 
recovering, H . K. He ss . . . . . . . . . . . . . . . . 881 ,580 

Cony holder, J. A. G a rdenhire . . . . . . . . . . . . .  881, 786 

g�:::; �i'��inl 'f>�
c
t
i
�iton�: . ?: . .  �d��� : : : : : :  :t:�� 

Corn slitting device, sweet, G .  A. Bahn . . . .  881 , 841 
Corner bar, C. B. Cushwa . . . . . . . . . . . . . . . . . .  881 .463 
Cotton chopper, J. S. Wllliams . . . . . . . . . . . . 881, 274 
Cover, · D. F. Forwood . . . . . . . . . . . . . . . . . . . . 881 . 851 
Crane, forging, C. J.  �'Ill1er . . . . . . . . . . . . . . .  880.253 
Crate, shipping, E. L. Reed . . . . . . . . . . . . . . 881 ,200 
Cultivator, V. M. & C . P. Powers . . . . . . . .  881 , 1 51 
Cultivator, C. R. Dean . . . . . . . . . . . . . . . . . . . .  881 ,778 
Cultivator, drag bar, R. W. E. Hayes . . . . . .  8S1 ,858 
Cultivator weeder attachment, F. l\f. 

Everingham . . . . . . . . . . .  . . . . . . . . . . . . 
Culvert, D. C. Boyd . . . . . . . . . . . . . . . . . . . . .  . 
Curtain fixture, G. Ebenboch . . . . . . . . . . . . .  . 
Cutting Im plement,  G. W. Fl askins . . . . . . .  . 
Cyllnder or tube, R. J. Hoffman . . . . . . . . . .  . 
Damper and pressure regulatol', J. B. 

881 , 566 
881 , 770 
881 , 672 
881, 578 
881 ,584 

Bischoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 656 
Dental crown swaging machine, L. C .  

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental engine mandrel , H . S. HlIghes . . . . .  . 
Dental syringe attachlllent,  C. W. Hale . .  . 
Dental tool, E. R. Sausser . . . . . . . . . . . . . . . .  . 
Desk, T. H. Thompson . . . . . . . . . . . . . . . . . .  . 
Desk, adjustable, J. F. Field . . . . . . . . . . . . .  . 
Diaper cover, H. ",,'immel . . . . . . . . . . . . . . . . .  . 
Digl\'er. Se� Post hole digger. 

881 , 574 
881 , 691 
881 , 469 
881 , 722 
881 , 501 
881 ,312 
881 , 640 

Digging shovel, W. J .  Newman . . . . . . . . . . . 881 , 330 
DiSintegrating, wa shing, and screening ma-

chine, C. B.  C . Storey . . . . . . . . . . . . . . . .  881 ,207 
Display stand, H. B. Sabin . . . . . . . . . . . . . .  881 , 345 
Distilling glycerin, F. J. Wood . . . . . . . . . . . .  881 , 525 
Door lock, F. P. PHeghar, J r  . . . . . .  881 ,487, 881 , 614 
Door locking device, G. B. Tayle r . . . . . . . . .  881 , 209 
Door operating mechanism, C. G. Harring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 576 
Door stop and fastening, W. Scott . . . . . . . .  881, 725 
Dough sheeting machine, F.  M. Peters . . . . 881 , 439 
Draft equalize r, C. Peres . . . . . . . . . . . . . . . . . . 881 ,715 
Draft regulator, automatic, H .  J .  West-

over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881,272 
Drag, rotary soil, C .  'V. Barzee . . . . . . . . . .  881 , 289 
Drawing board, adjustable, W. Zornsch . . . .  881,276 
D rill boring attachment, O .  Osborne . . . . . . 881 ,822 
Drill rods and pipes, bolder for, S. L. 

Brannan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drum, F. Clpar . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drum, rotating, R. F. Abbe . . . . . . . . . . . . . . .  . 
Dumb bell for physical exercises, G. Nohl . .  
Duplicating apparatus, stencil, A. B.  Dick . 
Dust separator and collector, W. F. 

881 , 659 
881 , 109 
881 , 1 7 1  
881 , 438 
881 , 307 

Moughler . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  8S1 , 1 94 
Dye, dark-blue-violet, Schlrmacher & Deicke 881 , 158 
Dye, dark-greeD-black, Scbirmacher & Leo-

pold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 1 57 
Dye, red vat, Schirmacher & Brunner . . . . . . 881 , 159 
Dyestuffs, making vat, Schmidt & Bryk . . .  881 , 624 
Dynamo suspen sion, W .  I . Thomson . . . . . . . . 881 ,743 
Egg tester, O 'Dell & Haynes . . . . . . . . . . . . . . . .  881,197 
Egg tester, E. Culver . . . . . . . . . . . . . . . . . . . .  881, 304 
Electric cable terminal, C. W. Davis . . . . . . 881 , 777 
Electric carrier,  S . H .  Libby . . . . . . . . . . . . .  , 881 ,596 
Electric furnace, C. E. Wilson . . . .  881 ,517, 881 ,518 
Electric ignition apparatus, R. Huff . . . . . . . 881 ,862 
Electric light support, P. N. Thevenet. . . . 881 ,742 
Electric lights, wall bracket for, W. R. 

Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,284 
Electric machine, dynamo, H. Berg . . . . . . . .  881, 456 
Electric motor, Hopkinson & Frith . . . . . . . . . 881 , 585 
Electric switch, E. M. Coffin . . . . . . . . . . . . . .  881 , 300 
Electric switch, G . Cutter . . . . . . . . . . . . . . . . .  881 , 306 
Electric switch, S. Hoadley . . . . . . . . . . . : . .  881 , 686 
Electric Vibrator, J. M. Dlnklus . . . . . . . . . . 881 , 1 14 
Electrical plug and receptacle, P. C. Brown 881 ,371 
Electrode for electric furnaces, sectional , 

C. E. Wllson . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 520 
Electrode holder for electric smelting fu r-

naces, C. E. Wilson . . . . . . . . . . . . . . .. . . .  881 ,51 9  
Electroplating apparatus, G. A. Lutz, 

881, 810, 881 ,811 
Electrotypes, production of, S. O.  Cowper-

Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,554 
Emergency brake, F. B .  Corey . . . . . . . . . . .  881, 552 
Engine, W. A. Edwards, et a l .  . . . . . . . . . . .  881 ,310 
Engine,  C. V. Martin . . . . . . . . . . . . . . . . . . . . 881 , 428 
Envelop, C .  J. Flsber . . . . . . . . . . . . . . . . . . . . 881 , 675 
Evaporation, apparatus for continuous, B. 

Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,523 
Evaporator cooler, B. M. HodginS- . . . . . . . . . 881 , ] 2 1  
Excavator power, F. E. I{ersey . . . . . . . . . . . .  881 , 695 
Expan sion tmp, R. M. Dixon . . . . . . . . . . . . . . 881 , 668 
Explosive compound engine, E. J. Woolf . . . . 881 ,214 
Explosive engine , Losch & ·Gerber . . . . . . . .  881 , 189 
Extension table, S. A. Nichols . . . . . . . . . . . . . 881 , 61 0  
Extract preparing apparatus, G .  G iovanna 881 , 570 
Eyeglass mounting, L. T. Loudon . . . . . . . .  881 , 476 
Eyeglass mounting, J .  R .  Van 'rassel . . . . . .  881 , 506 
Eyeglasses, F .  M. Vance . . . . . . . . . . . . . . . . . . 881 , 833 
Fastening device, H. C. G ros . . . . . . . . . . . .  881 , 679 
Feed bag holder, E. H. Marsball . . . . . . . . . .  881 ,813 
Feet,  arch supporter for fiat, B. Rub-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence, artificial stone, L. Townsend . . . . .  . 
�"ence post, R. Titsworth . . . . . . . . . . . . . . . .  . 
Fender, R. D'Oronzio . . . . . . . . . . . . . . . .  . 
Fender and track cleaner. combined, J. P .  

881 ,343 
881 ,747 
881 , 267 
881 ,849 

Manson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8S1 . 600 
Fiber cleaning machine, C .  Schofield . . . . . .  881 ,445 
Fibers from' rhea plants, producing, G .  H. 

Roeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881,489 
Fifth wheel, J .  W .  Cotton . . . . . . . . . . . . . . . 881 , 882 
FlIe, account, E. J.  Vickers . . . . . . . . . . . . . .  881 ,363 
FlIe,  dupllcate sale Slip, McCormick & 

Lumbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 481 
Fire alarm, G .  H.  Carroll . . . . . . . . . . . . . . . .  881, 663 
Fire extinguishing engine, W. R. Johnston 881 , 1 29 
Fire fighting apparatus, E. F. Sanford. 

881 , 872 , 881, 873 
Fire protectlv& system , T. H. Walker . . . .  881 ,271 
Fire shutter, automatic, E. H. McCloud . . . 881 . 256 
Fireproof roofing tile, E. J. Winslow . . . . . . 881 . 522 
Fish bait, I-I. D. Klein . . . . . . . . . . . . . . . . . .  881, 805 
FIsh, vehicle for transporting live, F. J .  

Rochow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,488 
Fishing tackle, B. F .  Flegel . . . . . . . . . . . . . .  881 ,850 
Fleeced ribbed web, R. W. Scott . . . . . . . . . 881 , 494 
Float, F. M. Stevens . . . . . . . . . . . . . . . . . . . .  881, 450 
Floating bodies, apparatus for regulating 

the depth of moored, K. O.  Leon . . . . . . 881 , 136 
Floor dresslng machine, C. B. Wattles, 

881 , 638, 881 ,639 
Fluid drawer, 'i'. G. Strater . . . . . . . . . . . . . . 881 , 208 
Fluid meter, R. Howe-Gould . . . . . . . . . . .  . . .  881, 586 
Inuld pressure controlling mechanism, H. 

A. Ca rpenter . . . . . . . . . . . . . . . . . . . . .. . . .  . 
Flusbing device, E. �Bindewald . . . . . . . . . . .  . 
Flushing tank, Palmer & Pierce . . . . . . . . .  . 
Flying machine, W. H alle . . . . . . . . . . . . . . .  . 
Flying machine wing, E. E. Warner . . . . .  . 
Friction coupling, W. Beilke . . . . . . . . . . . . .  . 
Fruit pulping apparatus, Hulings & C raig . .  
Fuel briquet, A. 1\1. Mannewitz . . . . . . . . . . .  . 
Furnace supplemental draft device, J. C .  

Teller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 1 66 
Furnaces, flue and valve system for, J. 

B. McKennan . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 328 
Furnaces, nozzle for the supply of liquid 

or gaseous fuel to, O.  Bender . . . . . . . . .  881 , 841 
Furnaces, sprayer attachment for, G .  H. 

Clements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,549 
Furnaces, workiI!g gas, Schmidt & Des-

graz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 724 
Fuse igniter, blasting, B.  F. Pearson . . . . . .  881,714 
Galv�nometer, S. G. Brown . . . . . . . . . . . . . . . . 881 , 880 
Game apparatus, A. A. Walrath . . . . . . . . . . 881 , 835 
Garment fastener, F. Moskovits, et al . . . . .  881 ,435 
Garment hanger, J.  M. Acheson . . . . . . . . . . .  881,277 
Ga rment support , E. H .  Luebbers, Jr . . . .  881 , 424 
Garment supporter, B .  F. Ol'ewiler . . . . . . . .  881 , 7 1 0  
Garment supporter clasp, .T. J .  Buchanan . . 881 ,372 
Gas burners, ignition device for, Baer & 

Flachshaar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 .52 8  
Gas engine, H. A. Hettinger . . . . . . . . . . . . . . 881 . 582 
Gas engine, T. A. Sammons . . . . . . . . . . . . . . 881 , 623 
Gas filter, Olsen & Petersen . . . . . . . . . . . . . . 881, 483 
Gas generator, acetylene. A. S. Phelps, J r .  881 , 6 1 5  
Gas igniter, C .  T. G iorgi . . . . . . . . . . . . . . . . .  881 , 235 
Gas p roducer, H. T. Newell . . . . . . . . . . . . . . . 881 , 258 
Gas tips, machine for making acetylene, 

Steward & Lowry . . . . . . . . . . . . . . . . . . .  . 
Gate, G. W. & C. E. Goss . . . . . . . . . . . . . . . .  . 
Gate, Bauer & Dillon . . . . . . . . . . . . . . . . . . . . .  . 
Gate, W. M. Dillon . . . . . . . . . . . . . . . . . . . . .  . 
Gate fastener, P. O. Peterson . . . . . . . . . . . .  . 
Gearing, C. Wicks teed . . . . . . . . . . . . . . . . .  . I Gearing, change speed, H. Le Blon . . . . . . .  . 

.... --------------__ ___ � Gem setting, R. K Hohmann . . . . . . . . . . .  . 

881 ,352 
881 , 1 19 
881,532 
881 . 883 
881 ,259 
881 ,273 
881 .248 
881 , 689 

Model G 
Roadster $2000 

Every 
Quality 
That 
Counts 

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

Model G 

in making an automobile eminently luxurious 
and comfortable, thoroughly dependable under 
all conditions of service, with that detailed 
mechanical refinement which characterizes 
advanced motor car construction--'-these 

Four 
Cylinders 
25 ". P. $2000 

the qualities conspicuously present in 

Model G 

Because of its smooth action, even balance and unfail
ing constancy of power, Model G has many times proven 
its supremacy in severe competition with cars of higher 

price and rated power and greater number of cylinders. 
A demonstration will be cheerfully given by your nearest 

dealer. Described in Catalog G 47. 
If interested in smaller cars, get our booklet No. 47 entitled 

"The Truth About the AutoInobile 
and What it Costs to Maintain One." 

Giving valuable information on the low cost of maintaining the single-cyl
inder Cadillacs-Model T (4 passenger�) ,  $1000,  and Model S Runabout, . $ 8 5 0 .  Both described in Cata

RAILWAY 
WORK 

l o g  T 47. 
Another exclusive four-cylinder 

car is Model H, $2 5 00, described 
III Catalog H 47. 

p, ices include paz'" of dash ott 
lamps, tail lamp, and horn. 

CADILLAC MOTOR. CAR CO. 
Detroit, Mich. 

Member A. L. A. M. 

THE Paris Line of the Terre Haute, Indiana
polis and Eastern Traction Company is a 
specimen of raillOad work which was laid 

out and constructed entirely by us. 
This road is a high-speed, electric, interurban, 

sixteen miles in length. Its constrnction included 1 5  
concrete bridges and culverts, and one l i Z-it. truss 
bridge designed for 1 (lO-ton loading. 70 lb. A. S.  C. E. Standard rail was used throughout. 

The heavy cnts and /ills reqnired the nse of steam 
shovel, Hedgewood rapid unloader, two standard 
gauge steam locomotives, and twenly 30-It. lIat cars. 

We design and constrnct both e1ecttic and steam 
,ailways, and our service inclndes every detail of 
the work-from /irst snrveys to completing ana equip
ping the road for opetation. 

Our contracts are on a basis of cost plus a fixed sum. or cost 
plus a �rcentaa�. We therefore act as agents for our client. 
keep him fully Infonned as to costs, progress, etc .• and submit 
vouchers for all expenditures. 

Railway COn!truction is an important feature of our businelll 
and to those contemplating work of this character we shall be 
alad to send our .. Terre Haute " booklet. Write for it. 
STONE &: WEBSTER EN<lINEERING CORPOR.ATION 

CODstructiJlg Enolrlneel'8 

147 MILK STREET, BOSTON; nASS. 

::t��:1.�':u�r.�1���:�n:�r�il'!!�;8��};�i:I�it;;:�:��·�'i��'li���
s
��'J�� 

tribuUng systems, either new work or extensIons. COl'l'espondelll e invited 

$887.16 Earned in 1 1  Days 
When tbe owner. wltb only one BOslstant. actually earned $887.16 In  eleven 

days cleaning h
O
UfoJes with one of our Portable House Cleaning Wagons and 

:t': :O�eTr�cab�ru,.o:'���1t°�J:afhY� tT' :::: rt!e: ��p:v��!, i�V�����rt::�t �: 
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s i3.�.'&i � �Em�&'{: 
year net profit cleaning houBes with our patentf'd house-cleaning macbines 
and not one failure bas been recorded among tbem. In every community 
where there are churches, hoteI8

b.
8cbOO)S. theatres. publio buildings a.nd resi

dences there is work watting for t e owner of a portable bouse· cleaning wagon. 

The Machine that Makes the Mone, Send for furtber Information. descriptive matter, and letters from com
panies who are m&k.ing money oper�ting our machines. 

'aEN'L COMPRESSED AIR AND VACUUM MACHINERY COMPANY 
Largest Manufactnrers In the World of EfIIclent Portable and Stationary Systems for Hotels. 

Office Bui1din�s, ReSidences, etc. 
4479 Olive Street, Dept. C, St. LouIs, Mo. 

Solders ill 

Solderin 
IF you want a complete text book on Solders 

and the art of Soldering, giving practicaL, 
working recipes and formulae which can be 
used by the metallurgist, the goldsmith , the 
silversmith , the j eweler, and the metal-worker 
in general, read the following SCIENTIFIC 
AMERICAN SUPPLEMENTS :-
1112. 1 384. 1481.  162 2 .  1610. 1 434. 

Price 70 Cents by mail 
Order from your newsdealer or from 

1 5 3 3  

MUNN COMPANY, 361 Broadway, New York 
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G l a ss manufacturing apparatus, wire, A. 
Gessner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 791 

G love, base ball , J. Gamble . . . . . . . . . . . . . .  881 ,31 5 
GloVf� turner, S. A. Robinson . .  ; . . . . . . . . . .  881 . 1 55 
Glu ing clamp, E. Barker . . . . . . . . . . . .  ' . ' . .  881 , 530 
GoVel'nOl\ m a rine, L. D. 1\ issack . . . . . ' 881 , 697 
GraHl dampener, A. H. . Kirk . . . . . . . . . . . . . . 881 , 135 
Grain separator, 1\1 . Leona.l;d . . . . .  88] , 422 
Grain weigher,  automatic, G .  M. Baird . . .  ,- 881 , 2 1 7  
G rindin g machine, M. Dickerson . . . . . . . . . . . .  88 1 , 465 
Grinding ruiUs,  supplemental hopper for, F .  

B. T ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 745 
Grinding plast i c  s ubstances, such as choco-

late, etc. , m a chine for, G .  S. Baker . . 881 .287 
Harvester. tobacco , S .  E. Loxley . . . . . . . . . . .  88] , 598 
Hat blocking machine,  A .  B .  "'aring. 

881 , 508, 881 , 509 
Hat · frame forming device, J. N a t ten-

heimer . . . . . . . . . . . .  . 
Hat protector, A. G. Kiner 
Hatch covt'I':i'l, mechanism for moving , T. 

B. Armstrong . . . . . . . . . .  . 
Hay carrie r, R. Miller . . . . . . . . . . . . . . . . . . .  . 
H a y  fork, C. Foss . . . . . . . . . . . .  . 
Hay handling mech anism, �f. H. Madsen . .  
Hay in barns, apparatus for nnloading, C. 

881 ,257 
881 , 132 

881 , 649 
881 .604 
881 ,394 
881 , 426 

L. Burgner . . . . . . . 881 , 542 
Hay loader, C. G raves . . . . . . . 881 ,397 
Hay pitching and stacking a ppa ratus,  E .  

l\1urray . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hay rack, Wells & Fuller . . . . . . .  . 
Heat radiating device, J.  L. Perkins . . . . .  . 
Heater, H. Bevan . . . . . . . . . . . . . . . . . . . .  . 
Heel ,  R. H. Bennett . . . . .  , . . . . . . . . . . . . . . .  . 
Hides or skins into leather, converting, A .  

E. Kelk . . . . . . . . .  ' " . . . . . . . . . . . . 
H inge, J. W. Donaldson . . . . . . .  � . . . . . . . . . .  . 
Hinge, fla sk , H. F. Manifold . . . . . . . . . . . .. .  . 

881 ,705 
881 ,752 
881 , 147 
881 . 844 
881 ,535 

881 , 246 
881 .308 
881 ,325 

Hoisting apparatus for dredges and the like,  
R. M. Wilson . . . . . . . . . . . . . . . . 881 , 838 

H oldin g  device, E. S. Smith, Jr . . . . . . . . . . 881 , 1 62 
Holding or retaining device, S. P. Craig, 

881 , 4 6 1 , 881 ,462 
Hook separating mechanism, Bartel & Taft. 881 , 172 
Hop pole, O .  M. Knox . . . . . . . . . . . . . . . . . . 881 , 592 
H orse san itary pan ,  A. Holpuch . . . . . . . . . .  881 , 319 
Horseshoer's clenching pliers, ' E. Robi� 

doux . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . .  . 
Hose coupling, J. M. Towne . . . . . . . . . . .  . 
Hose conpling, W. Skerm a n  . . . . . . . . . . . . .  . 

881 ;619 
881,746 
881 , 830 

THE 
Hose, device for putting on and taking off, 

G .  Spiess . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
H ose or pipe coupling, S. D. Barnett . . . .  . 
Household a r ticle, J.  F. Wynkoop . . . . . . . . .  . 
Hydraulic machinery, throttling device for, 

881 ,163 
881 ,369 
881, 758 NEW Low Cost Policy 

C. L. Taylor . . . . . . . . . . . . . . . . . . . . . . . . 881 , 1 65 
Hydrocarbon burner, W . H. Wilhelmy . . . .  881 , 5 1 5  

Gives 
Incubator, J. L. Nix . . . . . . . . . . . . . . . . . . . . .  881 ,331 
Incubator, W. E. Tredway . . . . . . . . . . . . . . . .  881 , 504 
Index, W. J. Roussel . . . . . . . . . . . . . . . . . . . . . 881 , 1 56 
Injector, L. E. Hogue . . . . . . . . . . . . . . . . . . . .  881 , 124 
Insect extermina t or, W. 'L. Boyd . . . . . . . . . . . 881 ,370 
Insole for boots and shoes, J. Askins . . . . . .  881 , 840 MORE LIFE INSURANCE 
Insufflator, S. Hasbrouck . . . . . . . . . . . . . . . .  881 ,238 
Intren ching tool, G .  F. Elliott . . . . . . . . . . . . 881 , 782 
Iron, steel , etc. , rust proofing, A. Bon tempi 881 , 221 

For 
Ironing hoard, S .  E. Shurtz . . . . . . . . . . . . . . .  881 , 727 
Jack, A. S. Dehler . . . . . . . . . . . . . . . . . . . . . . . 881 ,556 
Jewel holder,  A. T. Hunt . . . . . . . . . . . . . . . .  881 ,802 
Jewelry polishing device, .C . H. Hodgkins . 881 , 58� 
Joint wiping apparatus, R. M. Corcoran . . . 881 ,665 
Journal box, J.  S. Pat.ten . . . . . . . . . . . . . . . . . . 881, 866 

Annual Cost 

Whole Life Policy 

Per $ 1 ,000 

Age 20 

Age 25 

Age 30 

• $ 1 4.96 
LESS MONEY 

Annna.1 Cost 

Whole Life Policy 

Per $ 1 ,000 

• $26.09 
3 1 .47 
38.83 
48.98 

Key bolt and automatic lock therefor,  
W. M. McIntosh . . . . . . . . . . . . . . . . . . . . . .  881, 819 

I,ltchen utensil, combination, C. R .  Tuson 881 ,268 
Knife, C. E. Billings . . . . . . . . . . . . . . . . . . . .  881 , 294 
Knitted web, R . W. Scott . . . . . . . . . . . . . . . .  881 ,495 
Label pasting board , L. Daum . . . . . . . . . . . . . .  881 . 776 
Lacing book, .T.  C .  Lehmann . . . . . . . . . . . . . . .  881 , 421 
Ladder, combined step and extension, I. M. 

Harpster . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,400 
Lamp burner, J. M. Beadles . . . . . . . . . . . . . .  881 , 1 03 
Lamp burner, Swazey & Pinkham . . . . . . . . .  881 ,265 
Lamp, gas, R. M. Dixon . . . . . . . . . . . . . . . . . . . 881 ,666 
Lamp socket, electri c ,  C. G. Burton . . . . . . 881 ,297 

35 

Lamps, starting device for mercury vapor 
electriC, L, A. Audibert . . . . . . . . . . . . . . . . 881 ,765 

Last, W. Wiggins . . .. . . . . . . . . . . . . . . . . . . . . .  881 ,643 
Laster, heel seat,  C .  F. Pym . . . . . . . . • . . . . .  881 ,441 
Latcb , G . W. & C. E.  Goss . . . . . . . . . . . . . .  881 . 1 82 
Latch, P. Dunford . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 670 
Latch and lock , door, F: Herbeck . . . . . . . . . . 881 ,860 
Lathe driver, J� Burt . . . . . . . . . . . . . . . . . . . .  881 ,37� 
Lathe driver, L. H .  VoId . . . . . . . . . . . . . . . . .  881 ,749 
Lavatory , portable, A .  W. Cale . . . . . . . . . . .  881 , 543 
Lease reed, M. Walter . . . . . . . . . . . . . . . . . . .  881 , 1 69 
Lease rod, oscillating, N . & D. PaqNette . .  881 , 336 
Ledge r, loose leaf, G .  F. G i l lett . . . . . . . . . .  881 , 396 
Len.s grinding machine, C .  C. Allen . . . . . . . .  881 , 646 
Lens�s, machine for grinding tori c ,  W a ll 

& SaUe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 1 68 
Letter sheet and envelop, combined, C. L .  

Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , ;;34 
Lid support, W . A . Schiller . . . . . . . . . . . . . . .  881 ,492 

tl�e 
s:��ng 

su�¥S�ia�6�in�· a�i)a��t��� r F.' . 0: 881 , 417 Nitrogen compounds, making, Frank & Caro, 
Moburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 434 reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Linotype machine mold, D. Petri-Palmedo . 881 , 71 6 Nozzlp,  suction , C. W. E. Bopgel . . . . . . . . .  . 
Liquid ripener, A. Jensen . . . . . . . . . . . . . . . .  881 , 1 28 Nut for axles, lock, R. T. Fitzpatrick . . . .  . 
Liquid supply apparatus, a i r  exha usting , C .  Nut lOCk, A: A. · Allen . . . . . . . . . . . . . . . . . . .  . 

A.  ClaHin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 .548 Oil burner, B rown & Field . . . . . . . . . . . . . .  . 
Liquids, apparatus for removing foreign sub- on can, H. V\�. Hubba rd . . . . . . . . . . . • . . . . .  

stances from, Altolaguirre & Zubillaga.  881 ,451 Ore separator, d. R .  Yount . . . . . . . . . . . ' . . . . . 
Liquids, etc . ,  regulator for, H. Sandvoss . .  881 ,491 Overshoe, E . P. Rickert . . . . . . . . . . . . . . . .  . 
Loader, excavator, and pile d river, com- Oyster ,carrier, R . C. Bender . . . . . . . . . . . . . .  . 

bined, C . L. Baker, Sr . . . . . . . . . . . . . . . . . .  881 ,529 Pa ckage, moistul'e proof, H. G. Eckstein . . 

1 2, 762 
881 , 879 
881 , 676 
881 , 763 
881, 540 
881 ,2 41 
881 ,526 
881 ,153 
881 , 651f 
881, 561 

Loader, gravel, E. A. Stroschein . . . . . . . . . . . . 881 , 741 Packing case, sheet metal , A. T. Krusp. 
Loading apparatus, N .  Jorgen sen . . . . • . . . . . .  881 , 408 881 ,418, 881 ,419 
Loading apparatus, J. C. Cobb . . . . . . . . . . . . .  881 , 774 Packing . or shipping hox, J'. T. Ferres . . . .  881 , 567 
Loading park, E. E. Neal . . . . . . . . . . . . . . . . .  881 , 437 Padlock, C . E.  Johnson . . . . . .  ! . . . . . . . . . . . 881 . 591 
Lock guard , D. Y. Wheeler . . . . . . . . . . . . . . . . . 881 .3M Pail cover, i1f1!k, J. R. Bostwick . . . . . . . . . . 881 ,767 
LQcklng hook, B. F. Emery . . . . . . . . .  881 ,229 Paper box mach ine , C. W. Gay . . . . . . . . . . . . 881 , 11 8  
M agneto for sparking mechanism, B'. H .  Paper, commerCial, J .  C . Bell . . . . . . . . . . . .  881 ,291 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 .460 Parer and sUcer, fruit and vegetable, S. 
Mail  bag catcher, O .  C. Brett . . . . . . . . . . . .  881 , 1 75 Na gasse . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . 881 , 329 
Mail ca rt, F. H. Cunningham . . .  : . . . . . . . . .  88] , ] 78 Pa ttern pIate;s, ' apparatus for use in manu� 
Mail chute , J'. W. Cutler . . . . . . . .  881 . 1 11 ,  881 ,180 facturing small mota11lc , P. Bonvillai n ,  
M a i l  chute locking device, J . W . Cutler. reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2,760 

881 , 1 12, 881 , 179 Pattern pouch and sales check, combined, 
Manicuring tool . pocket, A .  Holmqulst . . . . . . 881 , 1 25 T. McCampbell . . . . . . . . . . . . . . . . . . . . . .  . 
Manifolding pad bolder, A. F. S t aples . . . . .  881 , 491 Pen , fountain , F. H. Wurdemann . . . . . . .  . 
Mantle support and protecting same, J. P. Phonogram s,  making, R. P. Winne . . . . . . .  . 

Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 577 Phonograph horn, C. A. Beppler . . . . . . . .  . 
Marking machine, W. P. Dun Lany . . . . . . .  881 , 559 Photography, apparatus. for Hash Iigbt, G .  
M assage apparatus,  J. H .  Kellogg . . . . . . . . .  881 . 321 R .  Lawrence . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Match macbine, W. H. Parker . . . . . . . . . . . .  881 ,334 Pickle fork, H. Babin . . . . . . . . . . . . . . . . . . .  . 
Mattress frame, R. W. Miller . . . . . • . . . . . . .  881 , 701 Picture hanger, H. C.  Burn a rd . . . . . . . . . .  . 

881 ,255 
881 ,21 5 
881 , 644 
881, 843 

881 , 595 
881 , 285 
881 , 661 

'Measuring and mixing liquids, means for, Picture prOj ecting m a chine, moving, O. T. 
H. S.  Corn ish . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 553 Weiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881: 51 2  

Mea snring distances, instrument for optic- Pie cutter and crimper, A .  H. Still-
ally, H. Ja cob . . . . . . . . . . . . . . . . . . . . . . .  881 , 1 27 wagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Meas u ring tape, flexible steel or metal, Pipr or breakwater, J. A. M itchell . . . . . . . . . 

Meaf\�id!·���n� . . j,i. "S�\th : : : : : : : : : : : : : : :  ��l :��� r.lg�' ��u�\in:,ow�,;'t���tiC 
. .  

' t�ain,  C. H. 

881 ,738 
881 ,605 
881 , 845 

Mechanical chair, S. G .  Wilson . . . . . . . . . . .  881 , 52 1  Stamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 1 , 632 
Mecbanical movemeb t ,  E. Thomson . . . . . . . .  881 , 502 Pipe grab, W" S. Seaman . . . . . . . . . . . . . . . . . 881 , 496 
Merchandise, p r otecting means for the end s Pipe wrench , chai n .  G . Amhoi'n . . . . . . . . . . . .  881 ,21 6 

of rolls of, W. E. Rothermel . . . . . . . . . . 881 ,490 Planetarium, F. J. Trlppensee . . . . . • . . . . . .  881 ,875 
Metal blanks .  making c i rcular w ronght, J. Planter, C. W. Michael . . . . . . . . . . . . . . . . . . .  881 , 1 93 

M. Hansen . . . . . . . . . . . . . . . . . . .  881 , 398, 881 , 399 Playing hoop, J. G . Marsh . . . . . . . . . . . . . . . 881 . 427 
Metal bonnd box , E .  E. Flora . . . . . . . . . . . . . .  881 ,785 Plow, J. W .  Farrington . . . . . . . . . . . . . . . . . .  881 , 391 
Metals, working, S. Zieta rski . . . . . • . . . . . . .  881 , 1 70 Plow, M. O. Bergstrom . . . . . . . . . . . . . . . . . 881 . 457 
Mine prop. Nellen & Voigt . . . . . . . . . . . . . . . .  881 , 609 Plow, disk, ' C. A. Hardy . . . . . . . . . . . . . . . . . 881 ,797 
M i rror for motor vehicles , H. Cain . . . . . . . .  881 , 771 Plow fender, J. A.  Raiford . . . . . . . . .  881 , 341 
Mold , S. S. Chez em . . . . . . . . . . . . . . . . . . . . . .  881 , 299 Plow harrow a ttachmen t , .  E. M. Kramer . . . 881 .41 4  
Mold a n d  m'aking the same , vV .  P .  Dun Plow shOVE-I , corn, .1. J .  Conrad . . . . . . . . . .  881 . �03 

Lany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 558 Plow stock , J.  A. Raiford . . . . . . . . . . . . . . . . . .  881 . 340 
Mold and mold lining, E. G .  A cbeson . . . . . .  881 . 645 Plow, whee l ,  W. E. J'ohn son . . . . . . . . . . . . . .  881 . 243 
Molder' s  H ask attachment, J.  N .  Perkins . .  881 , 823 Plow, wbeel , J. McMullan . . . . . . . . . . . . . . . .  881 . 820 
Mop and brush making machine,  L. Plowsh a re,  J. B. Crapo . . . . . . . . . . . . . . . . . .  881 , 379 

Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,740 Plug and stop cock, comhlned, B. F. Pal-
Motors, s;vstem of control fol' electric, A. mer . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 7 1 1  

C. Eastwood . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 381 Plugs. device f o r  replacing fusible , E. 
M o w e r ,  lawn, W. N .  Merritt . . . . . . . . . . . . . 881,430 Oldman . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  881 , 1 43 
Music leaf tUl'n er. R. Langstaff . . . . . . . . . . 881 , 807 Poke, animal,  C . H. McCra cken . . . . . . . . . . . .  ·881 ,436 
Music sheet,  C. E. Peck . . . . . . . . . .  881, 337 Post hole digger, Andersen & Dean . . . . . . . .  881 , 280 
Musical instrument, automatic, B. A. Hog- Poultry indicator and marker, C. M. Ren-

lund . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 3 1 8  shaw . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  881 ,152 
M usical i nstrument strings. device for . Power electrically, means for transmitting, 

stretching, J. W .  Van Houten . . . . . . . .  881 , 269 G .  Lewin . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 881 , 864 
Musical in stl'umt'n ts,  expression device for Power from the a xles of railway cars, 

keyboard , J.  W. Darley, Jr . . . . . . . . . . . .  881 , 464 1 means of transmitting, L. C. Maher . .  881 , 599 
Musical instrumen ts, motor for musi c rolls Power tra n sm ission device, C .  A .  Scb l a chtf·r 88] , 444 

of pneumatiC, B . A .  Hoglnnd . . . " . . . . .  881 , 402 Power transmi ssion device,  C .  P. Hollister . 881, 472 
Musical instrumen ts,  pnpnma tic action for Power transmission mean s , J. E. & A. W. 

mech a nical , B .  A .  Hoglund . . . . . . . . . . .  881 , 403 ' Caps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 . 545 
Nest, hen' s ,  L.  S. Linder . . . . . . . . . . . . . . . .  881 . 250 Power transmitting device, A.  B. Cohn . . . . . 881 , 881 
Nest,  trap, C. E. Goodenough . . . . . . . . . . . .  881 . fl77 Powf'r transmitting mechanism, F. R.  & c .  

4· Nest,  trap, · G .  W'. Spence . . . . . . . . . . . . . . . .  881 .732 E .  S. Burch . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 846 
Ne'wspaper parts, machine for assemhli n g ,  Press. See Printing press. 

Curry & Linn • • . . . . . . . . . . . . . . . . . . . . . .  881 ,305 Press for manufacturing briquets, blocks, 

with 
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artificial stone, etc. , W .  Surmann . . . . . . 881 , 1 64 S a s h  arid blind lock, combined, C .  N. Kal-
Pressure gage, O . Arnold,  Jr . . . . . . . . . . . . . . 881 ,764 strom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  881 , 694 
Printing device, J. S. Duncan . . . . . . . . . . . . . .  881 ,385 Sash balance, E. ' M. Erb . . . . . . . . . . . . . . . . . .  881 , 783 
Printing macbine, W. H. Thomas . . . . . . . . . 881 , 1 67 Sash lock, W. H. Culp . . . . . . . . . . . . . . . . . . . .  881 , 177 
Printing press,  H. T . . K ingsbury . . . .  881, 133, 881 , 134 Sash lock, G .  W. Stewart . . . . . . . . . . . . . . . . .  881 , 354 
Printin g  press, R .  Mleble . . . . . . . . . . . . . . . . . 881 , 1 39 Sash lock , . J. W. Bowman . . . . . . . . . . . . . . . . .  881 , 658 
Printing press, H. G .  !3 arrett . . . . . . . . . . . . . . 881 ,288· Sash lock and adj uster, T. Richards . . . . . . .  881 . 7 1 9  
Printing press sheet delivery mechanism, Saw, band, · W. Carey . . . . . . . . . . . . . . . . . . . . . . 881 , 107 

Brown & Johnston . . . . . . . . . . . . . . . . . .. ' . ' 881 ,223 Saw handle, C . M. L-arkin . . . . . . . . . . . . . . . . . 881 , 1 88 
Projector, C. E. Lord . . . . . . . . . . . . . . . . . . . . . . . 881 , 597 Scaffold, D. Flatley . . . . . . . . . . . . . . . . . . . . . .  881,232 
Propeller, screw, R. E. Coon . . . ' . . . . . . . . . . .  881 , 77 5  Scarf-pin clutch , A. Rosenbaum . . . . . . . . . . . .  881 ,622 
Propeller, ship, C. J. H .  1" lIndt . . . . . . . . . . . 881 ,393 SCiSSOrs, A. L. Mosby . . . . . . . . . . . . . . . . . . . . .  881 ,704 
Prope11lng ships, means for, W. Bethany . .  881 , 537 Scraper, wheeled, N . S. Dunaway . . . . . . . . . .  881 , 669 
Propulsion of submarine boats, G. F. Screw-driver and attachment therefor, J. 

Jaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,803 M. Cbappel . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Puddling furnace, OSCillating, J. P. Roe . . . 881 , 342 Seal, bottle, W� S. Dorman . . . . . . . . . . . . . .  . 
Pulp and paper, apparatus for reclaiming Seal , electrical socket, L.  T. H attiela . . . . . . 

881 ,298 
881,780 
881, 683  

matter discharged in t h e  manufacture Sealing device for money bags, M. E . 
. of, J. M. Dohan . . . . . . . . . . . . . . . . . . . . . . .  881 , 383 Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,407 

Pulverizer, soli, Hardin & Norcross . . . . . . . .  881 , 681 Seeder, C.  J. Kalkhurst . . . . . . . . . . . . . . . . . .  : 881 ,131 
Pump, P. A. Myers . . . . . . . . . . . . . . . . . . . . . . .  881 , 254 Separator, R . Scheibe . . . . . . . . . . . . . . . . . . . . . 881 , 723 
Pump, air or vacuum, W. l\f. Fleming . . . . .  881 , 1 1 6  Sewing m&.chine, Arndt & H.amilton . . . . . . .  881 ,283 
Pump attachment, P .  Schla geck . . . . . . . . . . .  881 , 347 Sewing machine attachment, F. J . . Kauf- , ' 
Pump regulator, electric, A. Koesche . . . . . . .  881 ,247 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 1 87 
Punch, paper, S. Wollheim . . . . . . . . . . . . . . . .  880, 524 Sewing machine presser foot , J. M. Merrow 881,816 
Radiator for cooling liquids, T .  C.  Fedders . 881,392 Sewi ng machines , upper de Hector for shoe, . 
Radiator manufacture, sheet metal,  T. H. C. A. Gilbert . . . . . . . . . . .  ' . '  . • . . .  , '  . .  :. 881 ,569 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881, 270 Shade and curtain pole holder, adjust able 
Rail brace, J. Oldendorf . . . . . . . . . . . . . . . . . .  881 , 1 98 window, C. W . ,  Jr. , & G. H. Draper . .  881 ,384 
Rail brace, G. L. Hall . . . . . . . . . . . . . . . . . . . . .  881 ,237 Sharpening m achine, saw, E. C. Filstrup . . . 881 , 230 
Rail cross ties, dowel for fastening wood Sharpening machine, saw, L. L. Filstrup . .  881 ,231 

screws in, C. mIke . . . . . . . . . . . . . . . . . . . .  881 ,755 Shield for the use of linemen , Harrison & 
Rail j oint, J. G. Smith . . . . . . . . . . . . . . . . . . . . 881 , 1 60 Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 682 
Rail joint, M. E. Semple . . . . . . . . . . . . . . . . . .  881 , 348 Shirt , E. J. Quigley . . . . . . . . . . . . . . . . . . . . . . . 881 ,261 
Railway block system, O. Barnish . . . . . . . . .  881 ,766 Shock-absorbing devIce, G. R. Smith . . . . . . .  881, 629 
Railway brake, Huld pressure, W. A. Weant 881 , 751 Shock handler, G. F. Pettlt . . . . . . . . . . . . . . .  881 ,260 
Railway chair,  F. J. Sterner . . . . . . . . . . . . . . . 881,737 Shoe cleaner, Crites & Smoot . . . . . . . . . . . . . . 881 ,380 
Railway crossing, A. Bertrand . . . . . . . . . . . .  881 , 654 Shoe tree or last, T. W. Pos t .  . . . . . . . . . . . . 881 ,338 
Railway, pleasure, Gardner & Schmid t .  . . . .  881 ,788 Sifter, ash , A .  Manzo . . . . . . . . . . . . . . . . . . . . .  881 , 601 
Railway rail, compound , A. P. Finley . . . . . .  881,313 Sign, Illuminated, J. W. Ellis . . . . . . . . . . . . .  881 .390 
RailwaY , s ignal check, C. W. Colem a n ,  S i g n  receptacle, electrical,  F. J. Russell . . . 881 ,344 

881 ,226, 881 ,301 Signal device, electric, E. Scbermerhorn . . .  881 ,264 
Railway switch, P.  D. H i bner . . . . . . . . . . . .. . 881 , 799 Signaling apparatus, W. T. Stanworth . . . . . . 881 ,734 
Railway train signal Hag, M. J. H o ra n  . . . .  881 , 690 Skewer and bearing therefor, R. Schofield . .  881 , 200 
Railway vehicles, automati c  stop for, J . ' H. Skirt marker, I. H. P(>ck . . . . . . . . . . . . . . . . . .  881 , 484 

K .  McCollum . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,706 Slat-weaving machine, H .  W .  Carpenter . . . .  881 ,225 
Railways,  current collector for the third Sled, logging, R. G. Noyes . . . . . . . . . . . . . . . . 881 . 708 

rail of electriC, J. G. Baukat . . . . . . . . . . 881 , 531 Sled, motor, W. P. Ea stwood . . . . . . . . . . . . . . 881 , 38!l 
Ram, hydraulic. A. H. Francfort . . . . . . . . . . .  881 ,314 Sole preSSing machine, B .  F. Mayo . . . . . . . .  881 ,478 
Rat trap and bucket, combination , C . Hern- Sound-recording apparatus,  F .  W .  H .  Clay . 881 , 664 

don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 401 Sound reproducer, R. B. Smith . . . . . . . . . . . . 881 ,831 
Razor, safety, L. T. Snow . . . . . . . . .  881 , 730, 881 , 731 Spark arrester. L. ' H. Starrett .  . . . . . . . . . . . .  881,735 
Recording tool, P. P. Coler . . . . . . . . . . . . . . . .  881 , 302 Spark plug, W. B. Hayden . . . . . . . . . . . . . . . . 881, 684 
Refrigeration a pparatus, A. R. Sprague, Speaking machine, C"  L. C h i sh olm . . . . . . . . .  881 , 546 

881 , 733, 881 , R32 Speed mecb a nism, F. H .  Hodgkin s . . . . . . . . .  881 , 122 
Rein protector, L. G. Scblenk . . . . . . . . . . . . . .  881 , 201 Stack-protecting apparatus, grain, J. P. A. 
Rein forcing- bar, E. L. Adreon , Jl' . . . . . . . . .. 881 , 762 _.t\nderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . 881 , 453 
Relay, ele'ctric, E. Weston . . . . . . . . . . . . . . . . .  881 , 642 Starrh, apparatus fot' making thin boiling, 
Renovators, sight glass and separa tor for _T. E. Breyer . . . . . . . . . . . . . . . . . . . . . . . . . 881 . 1 05 

pneumatic, W. F. Moughlel· . . . . . . . . . . .  881 , .1 95 Starch , making thin boning, T. E. Breyer. 881 . 1 04 
Reproducer, C. L . Chi:-;holm . . . . . . . . . . . . . . . .  881 ,547 Stay roller, F. Shimf'-rcla . . . . . . . . . . . . . . . . . . .  881 , 626 
Retort a n d  shaker, combined , J. S. Guib- Steam and hot water hoilf'-l' formed or cir-

bini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 1 20 cular sections,  W. M. Mackay . . . . . . . . .  881 , 1 37 
Reverberatory furnace, F. Cotton . . . . . . . . . .  881 , 1 1 0  St(>(�l or ot.her mptal 'Wool, apparatus for 
Revolver, C. C. Call . . . . . . . . . . .. . . . . . . . . . .  881 , �74 manufacturing, H. C. Gamage . . . . . . . . .  881 , 852 
Ring. See Stove ring. Steering wheel , R . W. Lowell . . . . . . . . . . . . .  881 , 324 
Rock drills.  wa ter-supplying attachment Stencil and frame, R. S. Bolge r . . . .  881 , 1 73.  881 , 1 74 

for, Hellman & Bayles . . . . . . . . . . . . . . . .  881 ,579 Stencil l n g  machine, S. T. Smith, Jr . . . . . . .  881 , 448 
Roller mill, B riddon & Fowler . . . . . . . . . . . . . 881 , 296 Sterilizing, E.  P.  Beckwitb . . . . . . . . . . . . . . . .  881 . 533 
Roller mill, centrifugal, A.  Raymond . . . . . . 881 ,2 62 1 Stop-motion , F.  Ott . . . . . . . . . . . . . . . . . . . . .  881 . H4 
Rolling screen. J.  L. McCall . . . . . . . . . . . . . . .  881 , 1 96 Store service apparatus, r.  W. Litchfield . . 881 , 699 
Rope clamp , E. Carey . . . . . . . . . . . . . . . . . . . . . .  881 , 662 ] Stove ring, G. E. Palmer . . . . . . . . . . . . . . . . .  881 , 1 99 
Rope clamp , A. L. Adam s . . . . . . . . . . . . . . . . .  881 , 760 Stovepipe j oint , O. M. Cowles . . . . . . . . . . . . .  881 , 378 
Rope grah, L. & E. L. Stephens . . . . . . . . . . . 881 . 736 Strainer for coffee urns, G. Epstein . . . . . . . .  8S1 ,564 
Rule holder, B . V. Winsor . . . . . . . . . . . . . . . . . 881 , 757 Street indicator, automatic,  Tighe & Cross. 881 , 503 
Sa fety limit swltcb,  Everett & Parker . . . . . 881,565 Street sweeper, J. H. Long . . . . . . . . . . . . . . . .  881,323 
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Class ified Advertisements 
Advertising In this column Is 75 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. AU orders must be accom · 
panied by a. remittance. Further information sent on 
request. 

B U S I N E S S  O P P O RT U N I T I ES.  

A J. A Rc l E  COMPA N Y  IN ENGLAN D i s  just market-

���le�atg� iTrr:�ri�c?r �:�br�t!r��Jtb-�e§. a��:n�t�f���: 
and wants partner to join him in manufacturing tt. For 
particulars address Stoker, Box. 773, New York City. 

GER.\IAN MECHAN[(' I A N  baving two splendid In· 
ventions protected by U. S. patents , but DO capital, 

�1���:�S�n;.�w�
t
H�

a
8i���! i7'!!. �x.r�o�o���e. For de-

VEN DING MACHINES FO R GUM AND SWEETS. 
Send for descriptive circular� Foreigu rights for sale. 
For full particulars address SoD Macbine Company, 465 Greenwlcb Street, New York City. 

PAT E N TS FO R S A L E .  

fe!��. ;;�§:'P�t"e'rit 
t
��64�·:��y c�,:::�::

d
p!i���t �. 

f!�3e�?r'Aa�fe��B,t,�����,�p�eO�e77�����kigr�� by this 

Tobacco moIstener, J. P. Gates . . . . . . . . . . . .  881 ,790 
Tool, fiexlbly supported, T. Nichols . . . . . . . .  881 , 865 
Tool wrench, combination, A. Partin . . . . . . .  881 ,713 
Toy bank, A. E. Jacobs . . . . . . . . . . . . . . . . . . .  881 , 589 
Toy, detonating, T. E. Mitchell . . . . . . . . . . . .  881 ,702 
Trace carrier, A. B. Melnhardt . . . . . . . . . . . .  881 ,814 
Trace holder, H. A .  BIerley . . . . . . . . . . . . . . . 881 ,655 
Track sanding device, E. J. Anderson . . . . . .  881, 452 
Track system, transfer, G.  P. Baldwin . . . . 881, 454 
Tracker bar, Hattemer & Kuhl .. . . . . . . . . . . . 881 , 3 1 7  
Training strIng connector, O .  M .  K n o x  . . . . . 881 ,593 
Trains, means for transferring passengers 

and the I1ke to and from moving , F. 
H. Cook . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tricycle, N. Larson . . . . . . . . . . . . . . . . . . . . . .  . 
Trimming machine, J . R. Welch . . . . . . . . . .  . 
Trolley, C. Harkness . . . . . . . . . . . . . .. . . . . . . . 
Trolley pole controller, Traxler & Linebac k .  
Trolley wheel plaCing devIce, H. G .  Husted 
Tru�k bolster, Blanchard & Foote . . . . . . . . . . 
Truck, car, A. E. Ostrander . . . . . . . . . . . . . . . 
Truck frame . J. M. Rohlfing . . . . . . . . . . . . .  . 
Truss pad , E. R. BathrIck . . . . . . . . .  881 ,218,  
Tube cutter, Thomas & Blackwell . . . . . . . . . 

881 ,377 
881 . 808 
881 ,213 
881 , 470 
881 , 359 
881 .587 
881 ,220 
881. 61 2 
881 , 72 1  
881 .2J 9 
881 ,358 

Turbine brake, elastic fluid , . W. L. R .  
Emmet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 . 563 

TurbIne, elastic fluid, R .  H. RIce . . . . . . . . .  881 , 870 
Turbine governing mechanism, J.  G. Callan 881 , 544 
TurbIne governing mechanism, R .  H. RIce . 881 , 869 
TurbIne motor, A. Jude . . . . . . . . . . . . . . . . . . . 881 ,474 
Turbine, steam, J. Stumpf . . . . . . . . . . . . . . . . .  881 , 633 1 
Turbines, guide blade and vane for, A . 

Jude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,409 
Turpentine from wood , extractIng, J. G .  I 

Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 787 I Type bar holder. metal, J. S. Duncan . . . . .  881 . 467 
Typewriter, C. ·Booth . . . . . . . . . . . . . . . . . . . . .  881 , 459 

H E L P WA N T E D . Typewriter, P. G rutzmann . . . . . . . . . . . . . . . .  881 . 795 

SALESMEN.-Positions open In all territories and ��:m�� I��:;::'r �ee�' a�����:�nt ,  B· .
. .  F� 881 , 63\ 

lines. Experienced and Inexperienced. Salaries $lro . Hutches, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  881 . 1 26 to $5.000. Write to· day. Hapgoods, l!O5 Broadway, Typewriting machIne, A. �'. SmIth . . . . . . . . .  881 .205 New York. TypewrI ting machIne, F. A. young . . . . . . . .  881 . 275 

E D U CAT I O N A L. 

LEARN TO MAKE PORTLAND CEMENT.-Blocks , 
wblte or any color : waterproofl�, Sidewalks, Bridge. 
����nn�tit:::;-��

o
b'h"::��:: St. r:�uu'l��'k�.OOk, $1.00, 

A E RO N A U T I CS. 

INS1'RUCTlON.-Three course. ; Balloons, DlrI�bles, 
�;���

on
A .  �

e
¥�f:�a,bM��t':,�. �afa'1����l1�� r� r���� 

International School Aeronautics, 2 East 29th s1reet, 
New Y ork. rl'e lephone 2515 Bryant. 

MALLE r, Paris, Spberical Balloons and Dirigibles. 
f���ri:r�iofo��i10fx�l:t��� 8rlueHl!���:;i�, ��t: 
enti ric Instruments. American Representattve : A. C. 
l'riaca, 2 East 29th Street, N. Y. Tel. 2515 Bryant. 

M O D E L  W O R K S. 

MODELS FOR I.OCOMOTI VES, Cars and Rolling-
����';s Wo�d��af'%':����J1t ����

s
Ma;:�, ��c:e����".; 

correctly_ to scale trom plans and 8ketcbis by American Model Works, 2238 8b elby, Indianapolis, Ind., U. S. A. 

BO O K S  A N D M A G AZ I N ES. 

ELECTRICIAN· A ND MECHANIC.-Practical montb· 
ly magazine for electricul and mechantcal students and 
workers. Publishes illustrated directions for con-

�������t�yn����ro�f;3ri�. ga
:p��iC,!y

g
i��'in�!

re
��� 

cbani �a) drawing. using tools. furniture construction. 
boat building, an kinds of mechanical work. One 
dollar yearly i trial subSCription for three month8, 
�e��t�. �.

n
J:in��� �fu���?J�igWe:�gn �:'�����L ��:a� 

H O U S E H O L D  N E E D S .  

BUTCHER'S BOSTON POLISH Is the best finish made 
for floors and int erior wood work. Not britt le ; w1l1 not scratch or deface like shel l ac or varnisb. Send for free booklet . For sale by dea.iers in'Patntst Hardware snd 
House Furnishings. The Butch er Pollsb Co., 356 At
lantic Avenue, BOBton, Mass. 

P H OTO G R A P H Y .  

AMERICA N  PHOTOGRAPHY succeeds American 
Amateur Pb otollrapher. Camera and Dark Room and 
Photo Beacon. The edItors of eac h now join in makiDIl 
a mallazine which should be in the hands of every pho
tographer, professional or amateur. 15 cent.s monthly, 

�:. ���t�:�j,h'f.N,"u'l,.s8g�i�r'iJr�":c1;�:?i.:w ���r. 

G R E-SO LV E N T. 

O L D  C O I N S  A N D  STAM PS. 

$5.75 PAID FOR Rare Date 1853 Quarters. Keep all 
money coined before 1875 and send IOc. at once for a set 
�e��Oyg�

n
f�:1�r::�

m
8. \�.

u
fJ��!l; ��� t:iiO:�Nn:V. 

String instruments, resonant box of, G. 
Somervtlle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 206 

Stuffing box with reversible gland, G. S. 
Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881, 867 

Stump an<1 root puller, C. Bittner . . . . . . . . .  881 , 657 
Submerged bodies, apparatus fo r examin ing, 

D. PepIn·, Sr. . .  . . . . . . . . . . . . . . . . . . . . . . .  881 , 1 4 8  
Sulfuric anhydrid, catalytic apparatus for 

m a king, Eschellmann & H armuth , re-
issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,759 

Sunshade, W. L. Rldout . . . . . . . . . . . . . . . . . . .  881 ,720 
Suspenders , M .  Nelma . . . . . . . . . . . . . . . . . . . .  881,482 
SwInging gate, W . J. K n u tzen . . . . . . . . . . . . 881 ,413 
SWingletl'ees t o  doubletrees, means for at-

taching , J. Lorenz . . . . . . . . . . . . . . . . . . . .  881,423 
Switch le ver lock , F.  W .  Moore . . . . . . . . . . . 881, 703 
Table. See E xtension table . 
Table and fitting stand, combin atioD , J. 

M. Achesoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 278 
Table locking device, extension, W .  M. Jost 881 , 245 
Table support, V. C. Luppert . . . . . . . . . . . . . .  881 , 190 
Talking machln�, T. Kraemer . . . . . . . . . . . . . .  881 ,322 
Talking machh.e needle, G .  Konigstein . . . . .  881 ,594 
Talking machine stylus , S .  G oldfaden . . . . . . 881 ,792 
Tank gage ,  G. E. Musg rove . . . . . . . . . . . . . . . .  881 , 607 
Tank IINlter, A. W. Van Rinsum . . . . , . .  , . . .  881,362 
Telepbone boxes and the like,  coin-controlled 

mechanism for, F. X .  Bee . . . . . . . . . . . . .  881 , 652 
Telephone cut ·out , E . W . Smith . . . . . . . . . . .  881 , 628 
Telephone receiver, H. G.  Pa pe . . . . . . . . . . . .  881 ,712 
Telephone relay, C .  W . Underwood . . . . . . . . .  881 ,360 
Telepbone switch,  A .  N . Wrlght . . . . . . . . . . . 881, 878 
Telephone calls. apparatus for registerIng, 

C .  W. Sharer . . . . . . . . . . . . . . . . . . . . . 
Telescopes, mounting of sIghtIng, H. Jacob . 
Ten n i s  ra cket , Thompson & Mitchell . . . . . .  . 
Thermostat, F. P. Butman . . . . . . . . . . . . . . . . . 
Thread·cuttIng devIce, G. A. Smith . . . . . . .  . 
Threading tool,  H. Jansen . . . . . .  , . " . . . . . .  . 
Threshing machine cylinder, A. H. Berg . . . 
Threshing machine feeding mechanism, 

881 , 4 47 
881 , 590 
881 ,266 
881 ,847 
881 , 449 
881 , 406 
881 , 292 

automatic, G .  O. AppeL . . . . . . . . . . . . . . .  881 , 839 
Time movemen ts, electric escapement for, 

C . F. Hollister . . . . . . . . . . . . . . . . . . . . . . .  ·881 , 404 
Time recorder, workman 's , C. '1\ H awley , 

reissue . . . . . . . . . . . . . 
Tire ·case , A. H. Kinder .. . . . . . . . . . . , . . . . . .  . 
Tire protector , H. M. B radley . . . . . . . . . . . .  . 
Tire, vehicle wheel, T. A, Silverwood . . . . .  . 
'fire w i re pu11ing machine.  J. A. BUl'brake . 
Tobacco cut te r, T·ea sley & Van , . . . . , ' ,  . . . .  
'robacco leaves, ma chine for stringing u p ,  

1 2, 761 
881 , 4 1 1 
881 , 768 
881, 728 
881 . 65 1  
881 , 357 

0,  & A. Grat . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 573 

Typewriting macblne, Z . G. Sboles . . . . . . . . .  881 ,%0 
Umbrella ,  foldI ng, H. P. Petersen . . . . . . . . .  881 , 825 
Umbrella runner, R. Suter . . . . . . . . . . . . . . . . .  881 . 6M 
Vacuum pa n ,  A .  P. Smltb . . . . . . . . . . . . . . . . .  881 ,351 
Valve, J. D .  MacLachlan . . . . . . . . . . . . . . . . .  881 , 1 91 
Valve, G. Fusch . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 234 
Valve, U. B . Holfner . . . . . . . . . . . . . . . . . . . . . . . 881 . 687 
Valve, a utom atIc time, A. A. Shingleton . . .  881 ,349 
Valve, dIstributing, Lentz & Volt . . . . . . . . . .  881,863 
Valve for compressors, blowing engines , 

and the liko, ann ular , J. A. WlIlared t .  881 , 5 1 6  
Valve f o r  t u rbInes, regulating, R. H. RIce . 881 . 871 
Valve gea r, C: C .  Vinson . . . . . . . . . . . . . . . . . . 881 ,748 
Valve gea r for steam engines , A .  D .  Baker 881 , 286 
Valve mecha n ism for steam engines, throt-

tle, G .  B .  Petscbe . . . . . . . . . . . . . .  881 , 485, 881 ,486 
Valve stem and tire deflation alarm, A .  

E .  K a y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 . 410 
Valve, water reIlef,  G . W. Day . . . . . . . . . . .  881 , 848 
Valves, mecha nism for operating indicators 

fOl' hydraullc, G. W. KnIgh t  . . . . . . . . . . .  881 ,412 
Vapor conductors, exhausting, A .  'lit£. J3"Cli-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 588 
Vegetable cutter, A. Bronson . . . . . . . . .  881 . 1 06  
Vehicle cUp. F .  E.  Wilcox . . . . . . . . . . . . . . . . 881 , 754 
Veblcle sbafts an d tongues ,  antlrattler fOI', 

S. M. DorrIs . . . . . _ . . . . . . . . . . . . . . . . . . . . 
Veblcle sprIng, J . .  S. Clark . . . . . . . . . . . . . . . . . 
Veblcle wheel, G. Jones . . . . . . . 

881 . 309 
881 .77l1 
881 , 693 
881 , 429 Vessel coaling apparatus, L. A .  De Mayo . . 

Vessel unloading apparatus, A . Schwnrt?;.. 
88 1 . 446, 881 , 874 

Vessels, coating the surfaces of, W. Acker-
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 ,759 

Vlolln mute, J. Mitchel l . . . . . . . . . . . . . . . . . . .  881 , 480 
Wagon raIser, A. C. Houslnger . . . . . . . . . . . . 881 ,240 
Wagon springs. devIce for the rellef of, 

W. Maybach . . . . . . . . . . . . . . . . . . . . . . . . . . 881 .252 
Wardrobe a ppliance , combined, Morrison & 

Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,81 8 
Wardrobe or safe, A . L. EIIlson . . . . . . . . . . .  881 , 673 
Wash boller, I.  B. Parsons . . . . . . . . . . . . . . . . .  881 .335 
Washing machIne . C. A. Dodge . . . . . . . . . . . . 881 ,382 
Watch,  W. E. Porter . . . . . . . . . . . . . . . . . . . . .  881 , 440 
Watches, pocket a ttachment for, F. J( raw-

czyk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,415 
Water closet cIste rn ,  J. R. H " ' l . . . . . .  881 , 680 
Water for i rriga ting and other: pu rposes , 

devIce for controlling a supply ot, R .  
G .  Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . 

Water gate, E. E. Izer . . . . . . . . . . . . . . .  , . , . .  
Water motor, F. Breiten stein . . . . . . . . . . . . . . 
Weaner, calf, C. E. Hoppenrath . . . . , . . . . . . 
Weather strIp. W. V&n Horn . . . . . . . . . . . . . . 
Wen packe t , L. E. RobInson . . . . . . . . . . . . . . . 
Wheel . See Fifth-wheel. 
Wheels, bolt tightener and cutter for, B. 

M. NatIon . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Wblp socket, L. Setzer . . . . . . . . . . . . . . . . . . .  . 

881 , 804 
881 , 692 
881 ,222 
881 , 405 
881. 361 
881 ,154 

881 ,140 
881 ,203 
881 ,21 1 
881 , 1 49 
881 .239 
881 ,282 

W I nding machIne, S .  W. Wa rdwell . 881 ,210, 
Wi ndIn g  machine reel , . C .  W. Pilscheur . . . .  
Window frame and sash . T. A .  H odgson . . 
'Vindow or like screen , C. C. A rmstrong . . .  
WIndow or shutter operating device, A .  K .  

Lovell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 477 
W indow protective sh ield , . .  11. .  Benner· 

scheIdt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , 455 
Wlnrtow screen , roller, C .  J. Wallen . . . . . . .  881 ,507 
Wire, apparatus for maIntaining the ten-

sion of a moving, R .  E. Manley . . . . . .  . 
Wire clamp or grIp, J. H. Euba n k  . . . . . . . . 
Wire grip, J. T. Gardner . . . . . . . .  . 
Wood molding machIne, F. D. Green . . . . . .  . 

881 , 8 1 2  
881 .Rll 

�U�� 
Woven fabric, double·faced, J. C . Enrn-

sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881 , �86 
Wrench, H. D. Sargent . . . . . . . . . . . . . . . . . . . . 881 . 346 
Wrench , F. E. Rosekelly . . . . . . . . . . . . . . . . . . .  881 . 620 
Wrench, A. C. Sm ith . . . . . . . . . . . . . . . . . .. . .  -. .  881 , 627 
Yarn and textilE' goods, macbine for dry-

Ing, A. N. Marr . . . . . . . . . . . . . . . . . . . . . .  881 , 602  
Z i n c  rptort resIdues, treating, G. Stolzen· . 

wald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 ,355 

DESIGNS. 

Dish or similar article, covered, C. J. 
, Ahreafeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, J 79 

Fabric ,  pile, F. E. Kip . . . . . . . . . . . . . . . . . . . . . 39,1 93 
Glass , plate , B rogan & Malloch . . . . . . . . . . . . .  39, 1 85 
Glass shade or ball , R. T. Cordeau . .  39 , 1 82 39, 1 83 
G las. shade or globe, M. W. Gleason . . . . . . .  39. 1 80 
Gl ass sh ade or globe , P. Schill ing . . . . . . . . . .  39. 1 8 1  
Lace, Levers, C. W. Blrkin . . . . . . . . 39,188 to 39. 1 n2 
Lamp, gas, A. Rector . . . . . . . . . . . . . . . . . . . . . .  39, 1 84 
Plate or sImilar article, C. J. Ah renfeldt, 

39, 176 to 39. 1 78 
Radiator, automatIc,  C. Schmld t .  . . . . . . . . . . .  36. 1 87 
Sign, electri cally Illuminated, F. W. Lord . . 39, 1 86 

TRADE MARKS. 
Ammonia preparation s, G. F. Sutton S o n s  & 

Co. • • . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . .  68,087 
Anchovies, Aktlebolaget Sverlges Forenade 

Konservtabrlker . . . . . . . . . . . . . . . . . . . . . . .  68 , 1 30 
Baking powder, Independent Baking Powder 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68, 086 
Beer, Mathie Brewing Co . . . . . . . . . . . . . .  \. . . . . 68, 163 
Beverage, alcoholiC,  E. Gonzalez P . . . . . . - . . .  68, 1 60  
Boots a n d  shoes, Broekton C o ·  Opera tive 

Boot and Shoe Co . . . . . . . . . . . . . . . . . . . . . .  68, 167 
Boots and shoes, lea ther, Beasley ' H a rwood 

Shoe Co . . . . . . . . . . . . . . . . . . . . . . . . .  68, 1 8 1 ,  68, 1 82 
Boots. shoes, and slippers, leather, H .  H. 

Roosa . . . . . . . . . . . . . . . . . . . . . . . . 68 , 1 75 
Bread, crackers, and cake, Austin B iscuit 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,131 
Bread, rye, C. J .  Biehle . . . . . . . . . . . . . . . . . . . .  68, 158 
Brewers' wet and dried grains, Fa rmers ' 

Feed Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68. 084 
Butter, H . H. Brown . . . . . . . . . . . . . . . . . . . . . .  68 . 132 
Canned salmon, ColumbI a CannIng Co . . . . . . .  68 , 133 
Canned salmon, Kelley-Clarke Co . . 68, 140 to 68, 149 
ChemIcal , certaIn.  H. A .  Metz &; Co . . . . . . .  68 , 085 
Chemicals, certaIn , Farbenfabriken of Elber-

feld Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. 188 
Cigars, M. Stanlcek . . . . . . . . . . . . . . . . . . . . . . .  68 , 1 96 
Clocks, Ashcroft ManufacturIng Co . . . . . . . . . . 68, 180 
Cocks, valves, faucets, and strai ners,  Homer 

Brass Works . . . . . . . . . . . . . . . . . . . . . . . . . .  68 , 096 
CocktaIls,  Cook & Bernhelmer Co . . . . . . . . . . .  68, 1 59 
Colfee, J. A. Folger & Co . . . . . . . . . . . . . . . . . . 68 , 1 38 
Coffee and tea , McCord Brady Co . . . . . . . . . . .  68, 151 
Corsets ,  Manufactures Royales de Corsets P. 

D. ( SOCiete Anonyme) . . . . . . . . . . . 68 . 1 7 1 ,  68 , 1 72 
Corsets, R & G Corset Co . . . . . . . . . . . . . . . . . .  68,193 

Keep Your Spark Plugs Clean 
ZEROLENE , the non·c;arbonizing oil , ends all the troubles of carbon , 
frost and friction in gasoline engine 1ubdcation. Gives perfect lub
rication in any gasoline engine, regardless of type or temperature. 
This oil is produced in o1lly one place. 

lERDlEIl La:tc:ting OIL 
leaves practically no carbon deposit, and "works" wltb absolute uniformity 
in zero weather or midsummer heat. Put up in sealed cans with patent spout 
tbat prevents can being refilled. Remember the label sbown In cut, and the 
non-refilling feature which prevents substitution ofinferlor oils. ZEROLENE 
Is alBo put UP In barrels for the garage trade. Sold by dealers everywbere. 

STANDARD O I L  COMPANY 
(Incorporated) 

Marine Channe l . L ighting 
P i lot Charges Saved 

Diun Submarine lighting System 
Thick Weather, 

Fog, 
Darkness 

No Longer Feared. 

DION · 
SUBMARINE 

LIGHTING 

SYSTEM 

Means great saving 

in time and 

money for all marine 

and 

inland waterways. 

Low cost of installation and operation assured. 

H A R BO R  P R OT E CT I O N  I N  WAR 
i s  guaranteed at low cost 'by this revolutionary system. 

Foreign patents may be negotiated for by duly authorized parties. 
Correspondence invited from all interested in marine improvements. 

DION SUBMARINE LI GHT CO., WiIkes=Barre, Pa., U. S. A. 

......-The Reliable Dayton Motor Car--
The motor car tri umph of the day. Proved mechanical features found in no 01 her car of carriage type. Expensi ve features of ordinary 
motor cars eliminated. Solid� rubber tires. GIves maximum service at tbe minimum of cost. Any speed up to 25 miles an hour. It Is 

a practical car for year-aroun d  service. A sensible car for senSible 
people and the first motor car to return· a dollar's worth of service 

for every dollar of first cOot and maIntenance. Succeeds 
the borse ; not the locomotive. Compare tbe Reliable 
Dayton pOint for pOint with other·cars. 

CataloIC will be sent on reqnest, 

RELIABLE DAYTON MOTOR CAR co. 
Dept. 27, Chicago, III. 

The Latest and B est A .  W. FA B E R DRAWING 
PENCILS I�I "CASrc££." ·� 

Made of t b e  purest Jl(raphite i n  16 de
Krees of hardness, 6 B to SH, of 

f1nfst pOint obtaInable of any least l iable to wear tbe utmost delicacy of 
ton e. permanency 1 d ur
abillty and Intenslty of 

tberefore more any otbers. ' Sold by all stationeTs an d dealers in  nrlil.ts' materinls. Sample sent to all parties interested. on receipt of 10 CE:nts in postage at.amps. 
color. F ABER, • •  49 Dickerson Street. Newark, New Jersey 

How to Buna a Hgarovlane GIiainu Boat 
A simply-worded, clear description of the construction of the hull of a hydroplane 

gliding motor-boat is published in SCIENTIFIC AMERICAN SUPPI.EMEN'r 1641. Working 
drawings giving full dimensions accompany the description. 

The boat is easily built and wonderfully fast. Price of SUl'PI.RMllNT 1641 ten 
cents by mail. . 

Order from your newsdealer or from 

MUNN « COMPANY, 36 1 Broadway t New York 
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Engine Offer 
Here is an engine we Know 
is  all right. The " Brooks 
Special" has copper water 
jacket, complete marine 
and electrical equipment, 

$65.00 ready to in stall. Weight 
about So lbs. , 3 H. P. 

Will supply this engine,  together with 
special ISJi foot knock·down launch frame, 
built especially for it, for $70.00. 

Don't buy before you inl'esrig-are th is . Send for our 
engine catalozue-it's free. Sa\'e money by geainJr our 
special low combmation prices on all sizes of engines and 
boat frames. when purcbased together. 
B , o o k s  M fg .  C o . .  4 0 3  S h i p  S t . ,  Sagi naw, M i ch. 

Originators of the Pattern System of Boat Building. 

Scientific American 
i Cream ,  toilet, J. M. Tobin . . . . . . . . . . . . . . . . . . 68, 1 26 
Dental rubbe r, E. Doberty . . . . . . . . . • • . . . . . . .  68 , 1 87 
Disinfectants,  H . EITlc . . . . . . . . . . . . . . . . . . . .  68,083 
Electrical supplies, certain, Oblo Brass Co . .  68, 192 
Ergot substitute, E. Mel·ck . . . . . . . . . . . . . . . . . 68, 1 1 1  
Fe lt,  paper, and asbestos roofings and pipe 

coverin g,. H. W . . Toh n s-Manvllle Co . . . . . 68, 1 37 
Fertilizers, Virgin ia -Carolin a  Chemica] Co. , 

68 , 1 00  to 
Flour. wbea t ,  J. F. Jobn son Millin g Co . . .  . 
Flours, whent, Globe Mill ing Co . . . . . . . . . . .  . 
!i'orks and b oes. ,yl tbington & Cooley Manu-

68 , 1 05 
68 , 1 39 
68,136 

factnrlng Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  68 , 1 57 
G age boards and frames, wooden, Ashcroft 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  68,091 
Garment supporters, Venus l\fanu facturJn g  

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 , l n7 
Guns, shot, Norvell-Shapleigh Hardwa re Co. 68, 123 
Ha l l' goods , A .  Si monson . . . . . . . . . . . . . . . . . . . .  68 , 1 76 
H a i r  remover, S. i\f. Tu!"rl1J . . . . . . . . . . . . . . . •  68 , 1 27 
Hollow ware, enameled steel, J'acob 1'. Vol1-

TRY IT YOURSELF 

flV( DAYS fR(( 
This simple, practical, accu-

rfo� �frr;l:�I�l�ic�O�� k�l�lrn:c�[��; and dOE';; tverythlng they do 
e.J:cept print. 

THE RAPI D 
COMPUTER 
Adding Machine 

Inse��i
t�d�an;�3c��1��e���'ts : . 'Ul;ite'd . i;lC�: 68 , 098 tog out. 

t1ght on the lkloks or on the 
desk. It's a. wonder as a Lime-s!lyer :lnd 
re!!u lt-gettH. Ca.paclty, 1f,9,999,999.99. 
If it doesll't H make good," you're Doth

May we send it ! Post.ll\ liS for }�ree Catalog, 

THE RAPID COMPUTER CO. btl tor and Poultry �ranufacturlng Co . .  
. 68,088, 68,099 

Jewelry and certa in precious metal warc, 
Clarence Linz Co. . . . . . . . . . . . . . . . . . . . . . 68, 184 

Kni ttf'd nnnprwenr. men's, Roxford K n i t t i n g  
Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 , 1 95 

Lamps and stoves, �ert a l n ,  A . Meenen,  
Spezl alb a u s  fur Sprrl tusbeleucbtung . . . . . 68 , 1 79 

Lard substitutes, Sherman Gotton Oil Pro-
vision C o  . . . . . . . . . . . . . . . . . . . . . . 68, 1 54 to 68, 1 56 

Ma tcbes ,  Jonkopings ocb Vulcans Tandsticks-
fabriksaktlebolag . . . . . . . . . . . . . . . . . . . . . . 68,121 

]'fat tresses, pillows, lounges,  and davenports. 
cer t a i n ,  J. C .  H irscb man Co . . . . . . . . . . .  68 ,108 

Medici n a l  pl'P p n r n t i o n .  Morris Pha rm acal Com-
pany of New york . . . . . . . . . . . . . . . . . . . . . . 68 , 1 1 2  

MedicinAl preparations, certain , John "'T�'eth 
& B ro .  . . . . . . . . . . . . . . . . . . . . . . . . .  68 . 1 09, 68,110 

�fcd i c i n a l  prpparatlon s, cert a i n ,  Home Rem-
edy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,120 

283 Lake Sbore Road, Benton Harbor, Micb . 

LET U S  B E  YO U R  FACTO RY 
STA M P I N G S ,  M O D E L S ,  E X P E R T  WO R K  

T il E  ,, !.out: M A l.' II I :-O E  A:"O J) " T .\ \l J' I :"0 1<  ('0. 
�r; t)  lIaml i t on "'"t.. (' tc."\("lnnd.  U. 

Corliss Enflines, "Brewers' 
and Bott lers' Machinery. THE VIL1'1!:R 

M B·G .  CO., 899 Clinton Rt .. Milwaukee, Wis. 

MODELS c!c. E X P E R I M E N TA L  W O R K .  
Inventions developed. Special �l acblnery. E. V. B A l l l A R D .  24 F ran kfort S t r e e t .  N e w  Y o r k .  

I l\{eui c i n p  f o r  t h e  k i dnp,V-s H n d  urinary or· RUBB ER Expert Manufacturers 

-:::::::::::::::::::::::::::::::::::::::::� 
gans,  Cl a ft l n  Chemical  Co . . . . . . . . . . . . . . . 68,106 Fine Jobbiu!! Work 

• l\ied lcines for hi rcl s and fowls, cert n i n , ..... 
United Incubator a n d  Poultry Su pply PARKER� STEARNS « CO..  228.229 South Street. New York nake 

Your Meb�l� Ill���·�;il� �ni.���r · R;a'ss' '�7��k; � : :  � � : :  �:1J� ----------------------
Without altering tbe frame and at M i n ce m e a t ,  canned fru i t s ,  and vegetables, 

68. 1 34 Exper l' mental & Mode l. Work litde cost b y  attachtng th e 1 �  n e w  D e  'V i tt G roccry Co . . . . . . . . . . . . . . . . . . .  . 

'rh!rii:CI�d�· a�· 
p�::s

a�:I:�e;:t�llY �ft�����Sid i��g 
C

'ag���:l �i t�O
�
� ' ch�"D;i��i . C�: � �;��� Cir. &; ad'lJice free. W m. Gard am & Son . 45-.51 Rose St. N Y . 

BIKE In:o MOTORCYCLE 

tine c a n  m ake n .  strong up-to· date Oil lIsNI i n  food s.  an i ma l , New York Butch- E L EC T lt I C  G O O n "" B' C 3 t w t m .. cbln e  tbat will clim b steep hills.  ers' Dressed Mea t Co . . . . . . . . . . . . . . . . . . . 68.1 52 Agents. Oblo Electric Works�clev
':la���·O. 

c s. an 
�::tl:c��� :fari;0p

S; ;gr
i
�U�g��

e
e�t 

Ointments,  J. C. F .  Wood�vorth . . . . . . . . . . . . 68, 090 

Catalog A or Motorcycle Catulog B. 
overa� �s ,  jumpers, t rousers, and dress 

68 178 
O ur expert mecbanics are 

MOTOR.CYCLISTS ��n
a
dm ��. f::: Pl\ ln�p:,��s ,  !�t��·\���'. �i��I�t;���u rl��t��Olit�� , .. UP TO THE M I N U TE " 

Paint and Va rnish Co . . . . . . . . . . . . . . . . . .  68,173 Your problems qutck l y  solved. Let us make your 
State ���� gty��� �:�gin�ff:�����i-f�::: Painters' materials,  certu i n ,  Cleveland Var- models, or special devices I II Metal. 

�����"�o�,. '�' r�' r�'�I.�E�'I'�d�p�m� • •  �.t�l�'O�'�' �1�[,�tn�'n�'�on�d�,p�o�r�t'�N�. y�.� ! Pa;!�_s�af��s" s�lppij�s" �1 .· 'G�tt�s��� ' & 'S�I; ��:l�g Newark General Manufacturing Co. , 34 Mechanic St., Newark, N.  J. 
If ' Potato d i ggers. A .  B.  Fa rquhar Co . . . . . . . . . 68, 081 

Powders, teetb lng , C. J. Moffett . . . . . . . . . . . .  68 , 11 8 

��f�y
��;!�d���!t �f :e������hb��Y��: j

C���e
�
'1
f w1lha�� 

easy sf,, · ing that practically eliD1in!l�s all joitin" and ja.r
ring ; IS �o adjusted lhat the rider C!ln from the handle 
bars !losc.lutely control it at al l  t i mes j :md h:ls :l. 1ml! bearing 3 H .  P. motor. wnich 1113Y be llad with m!1�netl) i�nitiotl. 
If yOIl are lookinl[ for that. kind of n machine, yOll should 
ilwestigate the 1 90 5  Merkel.  Its reco,rd tel ls the story. 
\\Trite 115 for :10 account of what. the l\"lerke}i is doinlZ at. 
the various motorcyc le contests. 

But it i>l 80S II practical . e"ery-c1ay machine th:lt. we :l.re 
most enthusinstlc about the Merkel. �afe, f'('0l1olll:�':I1 n n d  
comfortl1.bh:, It ti l ls  t h e  needs of the motorcyclist w h o  wl\nts 
his I l ioney's worth. 

W1'itc for our catalogue-'we send it ,free. 
M ERKEL MOTOR CO. 

1 128 26th Ave. , Milwaukee, Wis. 

The MurrayVehlcles 22 
ij��:�� c�fS�

l
rYle���������'ra�I��Y� YEARS 

produced from best grade of raw ma- AT IT 
terials by  craftsmen o f  highest order-- .lIiililiiil .. , 
under direction of the Murray regime 
-and sold at prices; that sell them. 

A Murray Creation 
Price $63.00 

Any responsible 
person can order 
and test Murray 
Vehicles thor
oughly before 

�""'��'\<I::.. n��
Y
���b��:� 

himself ta any way-the only fair way. Our illustrated 
Catalogue No. 11, free for the asking, shows our com. 
plete line of Buggies. Road Wagons, Stanhopes, Con
cords, Phretons. Traps. Surrays, Carriages, Pony 
Vehicles. Grocery \Vag-ons, Laundry Wagons, Passenger 
and Farm 'Vag-oDs, Busses, Harness and Saddles. 

WILBER II. HUKRA. Y MFG. CO., ClneinnaU, Ohio. 

Ranway sig-na l  nnd switch a ppa ratus, W. R .  
Sykes In terlock ing Signal Co . . .  _ . • . . . . . 

Remedy, cert a i n ,  L. Lloyd . . . . . . . . . . . . . . . . .  . 
Remedy, corn and bunion , L. S. Coupl in • • . .  

Roasters. metal, Republi c  H a rdware Co . . . .  . 
Rubber goods,  certa i n ,  Hood Rubber Co . . . .  . 
Salve, G. F. Smitb . . . . . . . . . . . . . . . . . . . . . . .  . . 
Salves, O i n tments , and powders, foot, J. A.  

Savage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sardines packed In oil ,  Dodge & Starkel . . . . 
Sauce, Lea & PerI'i ns . . . . . . . . . . . . . . . . . • . • .  
Sau ces,  Sears & D i ckerson . . . . . . . . . . . . . . . . • . 
Seat pads, J. A . Throckmorton . . . . . . . , . . . .  . 

68,129 
68 ,1 22 
68, 107 
68 . 099 
68 , 168 68 , 1 16 D RY I N G MACH IN ES �f::�a��i�:s�f r.'�-

Worrel l ,HslIulbal,Mo: 

DIE [ SPEC'I *,L I MODELS WORK TOOLS N OVELTIES 
F X llf1' lm�lItnl \\ork (nl' tnH'nt(lrS 

n. T U R NEU TOOl. CO . . � H ;; ". Clinton 1St .. (,hlon"" 

Skate attachments,  F .  D. K ees 'l'fanufactur-

Soa p
l
.
D g

m�3icI��1 'a',;.i ' t�ii�t: " R�blnson Bros. t¥l Magical Apparatus. 
& Co. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  68, 1 94 ��,_ ' Grand Book Catalogue. Over 700 en�ravlDlIS Soaps, M. Feigl . . . . . . . . . . . . . . . . . . . . . . . . . . . (-)8, 1 89 25c. Parlor Tricks Catalogue, free. Soldering meta l ,  H. L. Conde . . . . . . . . . . . . . . . 68,093 

Sta rcb and blue, H. Becker . . . . . . . . . . . . . . . . 68,082 M A R'.r INKA & CO . . lIUrs . . 4'13 S i xtb Ave., New York 
Steel, carta i n ,  Carumell Laird & Co . . . . . . . . . 68,092 
Stoves and !'nnges, B ridge & Beach M anu· 

facturlng Co. . . . . , . . . . . . . . . . . . . . . . . . . . . 68, 183 
Stoves u n d  stove pa rts,  Reading Stove 

Works, Orr Painter & Co . . . . . . . . . . . . . . . 68 , 174 
Straw fiber or cellulose , National Straw Pulp 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 ,191 

EXPERn:X()J':D IX DE Y}:I,OPI X G  I "' VI ' '' T IO ''' � 

llodel IUn« .. hlnc and }�I('(>trl('al "�ork 
c. 'l'IETZlI.l�X, 19S ElcHmth A H'flll(', I. Q U ;  I�lallt.l f i l y  

Syrl�:�S �'.'� . . S�Hg.
i�a l

. �I:'·I���or�, 
. . H: . �  .. .  

I{�y� 68, 169 M ASO N ' S  NEW PAT. W H I P H O I ST 
Telephon i c  npplfances, apparatus, and parts for Outrillliter hoi sts. Faster tha.n Elevators, and"llOist 

tbet"rof, Na t ion al En gineering Corpora- direct from teams. Saves handIin� at le':'ls expense. 
tlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,200 lllanfd. by VOLNEY W. M A S O N  & (;0 • •  I nc. Toilet prepn rations, certa in . United Drug Co. 68, 1 1 7  Prov ldcnee, U. I., U .  �. A .  

Toilet preparations, certai n ,  George A .  
Sch m i d t  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 , 1 1 9 

T9nlC for tbe blood . l iquid,  W. Sou t b wortb. 68. 1 25 
Tonics, s k i n ,  B. Rochow . . . . . . . . . . . . . . . . . . . .  68, 1 1 4 
Velveteens,  Mechanische ",reberei Zu Linde n .  68 , 199 
Water closet seats and ta nks, W. Heap & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 ,094 ,  68 , 095 
Whips, whip stocks, and lashes, W arren 

Featberbone Co. . . . . . . . . . . . . . . . . . . . . . . .  68. 1 9S 
Whisky , C. Person ' s Sons . . . . . . . . . . . . . . . . . .  68 . 1 (;4 
Whisky, N. G. W i l l l .rns . . . . . . . . . . . . . . . . . . .  ,>8 . 1 66 
Whisky, pure. rye, Sunny SidE' D i sti ll ing Co. 68,165 
Whisky, rye · and (malt,  Go ttschalk Compan y 

of Baltimore City . . . . . . . . . • • . . • .  68,161 ,  68, 162 

LABELS. 
"Affinity Puzz l e , "  for puzzles, Hulsizer Co. 14,088 
"Ara gum Paste , "  for a paste for confec-

tioners find bakers. A. S. Bu rgess . . . . . . 1 4 , 082 
"C. Grande ' s La Prima Vera , "  for cigars, 

C. Grande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,075 
"Cable Piano Polish , "  for furniture pol isb , 

Dr. J. W. Cblles & Co . . . . . . . . . . . . . . . . .  14 ,OS7 

INVENTO DS We manufacrare M E T A L 

� SPECIALTIES of ali kinds. 
to order ; largest equipment j 
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es

�s�����' a��
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p
��vr�; F R E E 

THE EAGLE TOOL CO. ,  Dept. A, Cincinnati, O. 

,� TELESCD P E:�ND ' O R C A T A L O C. U [  
W. & D _  M 0 G E Y. 

' .  B AY O N N E:  C I T Y. N J 

2 1 5 

Look at 
the construc· 

t l o n  o f  T h e  Sherlock Holme. 
pipe. See t b a t  
n n e r  t o b a c c o  
wI, t h a t  simple 

which holds It 
\l o s l  t i o n .  

w the course 
the smoke through 

perforated bottom of 
Inner bowl I n to tbe n i c· 

.., ....... ���i'�;·;�':::'··�·_w,:;e:.:I:�1. n'7c��I�e 1:'le�g��e�� 
.... ovel' the 

stem to 'O�h�:::�i�,;;�:·rrf! rrallrant. 
-8 ordinary 

pad hl"re. pipe removed. but absl')-
�u���t !i�h

e
ali��:&br�el!, t:��� a���� 

The Sherlock lIohne& 18 no heavier than an ordi
nary street pipe. It Is  made or Genuine French Briar, 
beautlfu l tn apf,earance and perfect In ba.la.nce. 

GU A ItA N 'l' E E :  H your dealer does not handle 
The Sherlock ](o1mcs, order d jl'ect from us. Smoke the pipe a weel\:. I f  Dot perfectlY satisfactory In every 
way we wUl refund your money without a. murmur. 
You run absolutely no risk. Order toda.y t noto, before 
you forget it. 
First Qunlity. French Briar. rubber bit. nickel cap, $ 1 . 5 0  
Extra Quality, Fre nch Briar. rubber b it. silver cap, 2 . 5 0  
Selected French Briar, rubbor bit. silver cap, i n  case, 3 . 5 0  
Choicest Natura.l Briar. amber bit. silvor cap, i n  case, 5 . 0 0  

Illustrated Pipe Book /reefor the asking. 
927 

H. SHERLOCK 

SEALED PROPOSALS. 
SEAL ED PROPOSALS will be received at the offi ce 

��t�P1 ���'��kH�.U�., ��r�he�8: l��:nrl�:t����e
'o�en�d :  

for the erectlon of a keeper's dwelling a t  Stonillgton 
Breakwater J�ight-Station, Con n . ,  in accordance with 
speCification. copies of which ,  witb blank pro posals and 

���tt!H�t!':���n�e�: �����iDUtvWle��t\9�tion to the 

SEALl<�D PROPOS Al," wil l  be received at tbe office 
of t h e ' Light-House Eng in eer, Toru pkinsviHe, N. Y. ,  
until 1 o ' c1 0c k  P. M . .  Apr. 7. 1908, and t l l e n  opened" for 
furnisbinc lind sett i n g  a boiler and for repairs to ma
ch inery and bull of ibe United States Ligbt - House 
'fend er Iris in accordance with specit1 cations. copies of 

b����d ���n
b�:�i�;�ro

o�al6 �tb� cri�EjJt�llg��aIiN�;i'n�:l, 
'l'ompki nsville. N. Y. 'l.'he right is reser ved to reject 
anf and all bids, and to waive any defects. 

K U H L M A N  T R A N S F O R M E R S 
Q u a l ity a l ways . S i n g l e  and 3 · phase . Pro mpt de l ivery. 
K U H L M A N  E L E CT R I C  CO. • E � K H A A T ,  I N D, 

V 'E N T R I L O Q U I S M  
I.earned by any Man or Boy at home. Smail cost. Send 
to-day 2-cent stu m p  for particulars a n d  proof. 
o. A. Smith, Room 678, 2040 hnoxville Ave • •  !JOeorln, Ill. 

� H E S C H W E. R D T L E  S TA M P  C O .  �' STEEL S TAM P S ,  L U T E R S  & F I G U R E S  
B R I D G E P O RT C O N N  

Wri'e ,o.d
;:. FREE Squab 
our Book 

t. make money breeding Squats 
361 Uo"ard Bt, Melrose, Mllss 

NOVELTIES Be PATEnTED ARTICLES 
MANUfACTURED B Y  CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. E . KONIGSlOW STAMPING & TOOL WORKS. CLEVE L A ND. O. 

CEMENT B O O K S .  5��:·· g'.�:rSit�:��I�·��: 
BtructioD, 50c . ;  ReinfMced Concrete CODstruct.!on, $2.50 j Hol_ 
low Concrete Block Buil ding Construction, We. Sent. postpaid. 

E M ENT A N D  E N G I N E E R I N G  N E W S ,  Chicago,  I I I .  

How to Construct 
An I ndependent I nterrupter 

In SCIE NTU-'IC A.M ERH'..A N SUPPLEMENT. 1 6 1 �" 
A .  Frederick Col l i n s  describes ful ly  and clear l y  with 
th e b e l p  of g-ood drawin�s how an i n d e pendent mul tiple 
interrupter may be construct.ed for a large ind uction 
coil. . 

'This article should be rea.d in connection with 
M r. con ina' article in t;CIE:oJTIFIC A lII ERIC.AN SU PPLE
M ENT. 1 60 .. , . .  How t o  Construct a 1 00·lUi l e  
W i r e l e , s  T e l egraph O u t fi t . "  

Eacb :O;llpplement costs 1 0  cents ; 2 0  cents for t h e  
two. Order �rom y o u r  newsdealer or from 

MUN N &. CO • •  3 6 1  Broadway , New York 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully d esigned and well 
bUIlt. Sin�Je J ever contrOl, com-

"Colgate & Co.  's An tit:!eptic Dental Cream , " 
for antiseptiC dental crea m ,  Colga te & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 ,084 

" Colgate's Dental C ream . "  for dental crea m ,  Scientific American Index 
binin/Z automat i c  carburettor 
witb sp!l.rk advance. Develops 
wide speed ran2"e and reliability 
under m ost trying cond itiOD s 
Sizes � to 60 b. p. Send for catalog. 

C H A S .  J . J A G E R  C O .  
2 8 1  Fran k l i n ,  cor .  Batte rymareh S t .  

Bost o n ,  Mass. 

[f so we can suppiy you. AU stze. 
m o n n l e d  and u n m o u n t e d ,  al way. 
kept in stock. R�mem'oer, we make 8 
specialtyof sel em,inQ" stones for aJl spe.. 
cial purposes. Send for catalooue U I." 
The C LEVELAND STONE CO. 

2d Floor. Wi lsh i re .  C l eveland. O. 

Colgate & Co . . . . . . . . . . . . . . . . . . . . . . . . . . · 1 4 ,083 
"u,healol Soap, "  for soap. Lehelliol C o  . . . . .  1 4 . 085 
"Lewis' Tea , "  for tea . George Lewi s  & Co. 14,078 
"Murra y ' s  Diamond C lean ser Tbe House-

keepe r ' s  Friend, " for cleansing com-
pounds, MUl'l'ny Manufacturing Co . . . . . . l4,086 

"Schooner Brew , "  for a non-alcohol i c  bever-
age, A. D .  u,wls . . . . . . . . . . . . . . . . . . . . . . . 14,077 

"Stag Bottled Beer, '.' for beer,  Western 
Brewery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 ,076 

"Sun flower, " for creamery butter, A. S. 
Klnln m oDtb & Co. . . . . . . . . . . . . . . . . . . . . .  14,OS1 

"Towle's C i rcus Brand , "  for syrup, Towle 
Maple Syrup Co. . . . . . . . . . . . . . . . . . . . . . .  14,079 

"Tultp Evapora ted Milk , "  for m i l k  which 
has bepn condensed by evapora tion , Elgin 
Milk and Cream Co . . . . . . . . . . . . . . . . . . . . . 14,080 

PRINTS. 
"Cox's Gelatine," for gelatine, Ward & 

Gow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .235 
" Fashions for 1908 , "  for wash fabrics, 

America n rrln ting Co. . . . . . . . . . . . . . . . . .  2,236 
"Men's and Boys' Apparel, "  for men ' s  a nd 

boys'  apparel, H. C. Lytton . . . . . . . . . . . . .  2 ,237 "The Atchison Au Tl'a l{a l' , "  for a self
propellin g  car adapted for use· i n  work
Ing upon tracks of railroads, H. W. 
Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,238 

A printed copy of tbe speCification aDd drawing 
ot any patent i n  the foregoing · list, o r  any patent 
In print issued since 1 863, wlll be fu rDl sbed from 
this office tor 10 cents, · provided the name and 
number of tbe patent desired and tbe date be 
given. Address MUDn & Co. , 361 Broadway, New 
York. ' 

Ca.nadian patents ' may now be obtained by tbe In
ventors for any of the inventions named in the fore
going list. For term s and furtber . particulars 
address Munn & Co . . 361 Broadway, New York. 

MUNN 

of Manufacturers 
NEWLY REVISED EDITION of 190& 
64 PAGES, 2500 ENTRIES, FREE 

SOME ten years ago the publishers of the 
SCIENTIFIC AMERICAN issued an 
index of leading �anufacturers. This 

book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 1 5 ,000 
copies, so that early application is necessary. 

&. CO. . Publishers Scientific American 

Office 361 Broadway, New Yorh 

DON'T BUY GASOLINE CNGINCS . .  'y�JI�:���N�Jl:��AJ�" a. two-eyllnder gasol1ne, kerosene or ale<>hOI engine, superior to any one-eyUnder engine ; revolutionizing power. Its weight and bulk are half that of Single cylinder eug-ines with greater durab1l1ty · Coets Less to Buy-Less to Run. QulCklY
ii

e&SlIy started , Vibration practically overcome. Cheaply mounted on any wagon. It Is a com binatiod portable stationary or traction engine. SRND FOa CATALOGUE. T E '.l'EMPLE P'IllllP ()O. , Mer •• , Meaehe r and l.l"h 1St •• , ()hlcngo. THlS IS 0UR FlFTY-FIFl'H YEAlt. 
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We r e q u e s t  
m a n  u fa c t u rers, 
i n  v e n t o r  s and 
o t h e r s  needing 
special articles 
in rubber to send 
us descriptions of 
t h e  i r require
ments with draw· 
ings or w o  0 d 
models for esti
m ates as to cost 
of producing in 
rubber: 

A full line of 
M echanical Rub
ber G o  o d  s of 
every description. 

Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 
Spaces in Press Plates. D Hydraulic Pressure 

2000 Ibs. square inch. 
YORK BELTING & 

COMPANY, Ltd. 
NEW 
PACKING 
9 t  & 93 Chambers Street, New York 

S l All varieties at l owest prices. Best Railroad 
Track and Wagon or Stock Scale� made. ca OS Also 1000 useful articles, including �afes, U Sewina- .)1 achines, Bicycles. fl'ool�,  etq. �ave 

Money. Lists Free. CH1CAGO SCA LE Co . •  Chicago. lll. 

A WATCHMAKER. 
Bradley Polytecbnic Institute 

HoroloO'ical Department ])e�ria, I l linois 
Formerly P:m;ons HorologiC!l1 Inst.  Largest and Best Wateh Sehool in Amel'iea 

We teach "'·atch ,,'ork, Jewe l ry, 
Engr3.Ying, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near s(,hool at moder.l.te r�tes. 
Send for Catnlog- of TnfMtnatioT1 . 

A Profit�ble Business 
Auy energ-etic, p,:r!'l'· ..-:nt m!l.ll or woman of intelligence 
call estabh"h a ps '- l)llsines.� with a 
Moving PictUI e Machine 
The ill Yesttllcllt is small and enter
t.'l.mments C:lll he give n in h:llls, 
schools, c hurches, etc. ,  at Yery little expense . This is one ot the most popu lar forms of amusement and a �ood nUlchine assures a 

Scientific ' American 

The Howard Watch 
...n the matter o f  time every one defers t o  the man witb The finest time-piece ever made for a man to carry in his 

the HOWARD. pocket. Fa\'ored by sciel L tists. tech nical men, railroad 
It' s a fi ne thing to know what o' clock It is and not officials. business men who are watcb wise, 

doubt your own timepi ece because others fail to agree Show-cases and shop windows are full of watches, but you 
with it. have to ask for a HOWA RD. The output is limited ; sale re-

One HowAlm will regulate an establishment. Let the stricted to only the most reliable jewelers. The HOWARD 
HOWARD owner be ever so modest tbe watch soon gets a dea le r in every town is a good man to know. 
reputation for itself. The price of each HOWARD watch-from the 17-jewel, 

When you pay for a HOWARD you are not paying for 2 5-year filled cases at $3 5,  to the 2 3 -jewel. extra heavy gold 
complications but for  simplicity-the finest materia ls  ever cases at $ I 5 0-is fixed at tbe factory, and a printed ticket 
put into a watchTstrong and clean as a racer-perfect ad- attached. 
j ustment. freedom f rom watch-t roubles. The HOWARD is Find the right jeweler in your locality and ask him to show 
all watch-every pennyweight. you a HOWARD. 

Elbert J I u bbo.rtl visited tl.e home of'the 1I0 \V A l l U  'Y atc>J. aud wrote, a book about It. It" you'd like 
to rend thl!!l l i t t l e joll rne;v d rop U �  n. Jlo�tul cn.rd-))ept. P-we'li be glad to ""cnd I t  t o .y ou .  Also a Uttle 
cUlulogue Ulld lwice list, wIth lllu�tl'UtlOIl8 u('tunl size-of' g reat v u l u e  to the w ntch buyer. 

E .  H O W A R D  W A T C H C O M P A N Y , B o s t o n , M a s s . 

Mullins Steel Boats Dan't 
-the fastest and s;lfest boats built. Made of pressed steel plates, with air 
chambers in each end like a life boat. they are absolutely safe. Faster, 
lighter and more buoyant than wooden boats-practically indestructible
they·don't leak, crack. ·dry out or wear out. and every boat is absolutely 
guaranteed. The ideal boats for pleasure. summer resorts. boat liveries, etc. 

.rend for c a t a log of M o t o r  B o a ts-M a ri n e  Engin.es 
-1{ow B o a ts-Hun ting a n d  Fishing B o a ts. 

THE W. H, �IULLINS COMPANY, L Franklin St., Salem, Ohio. 
HENRY C .  SQ UIRES �0 1\ S  are General A gents in Greater New York and l,ong 

Island for Mullin s  Boats and Launches. Squires B uilding, 44 C ortlan dt St., N. Y. 

profit!l.b l e business. \\'e fur 3 0 0 0  nish ttl l ]  instructions-Ilo ex
perience is IlPces5ary. Our �i���

.
ineDo

��
,
e
t 
r��������r;��� , Ad d resses A n  

ha" had o"" ""aC,loK' 5 C E NTS P E R  1 000 B Y  U S I N C  F. D. B E L K N A P ' S 
Kleine Optical Co. 6nft,��'��� �ii���'ao I Rapid Addressing Machine 
C R U 0 E A S B E S T 0 S ' Largest business conce.rns both I h ere and abroad use thIS systC1n , 

D I R E  C T F R O  M M I N E S M
if

t
�/nacbine addresses all kinds of Mall 

I P R E PA R E D  I R .  H .  M A RTI N ,  I t  is also furnisbed with an attachment wbich enables yo u to address 

ASBESTOS FI B R E  O F F I C E .  ST .  PAU L B U I L D I N G  �a.Pc�R�'i;'���;n\���'W'�i��t�lgl�k���g';,tlj,u:l'I':,,��se �o"r
c
����t i���fUI to  Gas

. 
Low Cost. Tbe complete stenci l ,  i n cl u d ing the frame and na:..:. e stenciled on t h e  f o r  M a n ufach. rers u s e  220 B 'way, New York . card. costs only J4 of a cent eacb . Ortginal st encil can be used for a card index. 

City Conveniences in Country Homes 
All the comfor,s of hot and cold water in the house, and 
running- wat.:r at the barn, now possible for country 
rf'sidents and farmers. " I  he 

Niagara Hydraulic Ram· 
will pump water from any stream just where 
you want it. Cheaper thau a gasoline engine 
or w i n dmill.  \Vrite for book let AA and guar
anteed estimate. W e  furn ish towers and t:mks. 

N U .GAUA J[YDH.\UJ,IC ENGINE CO, 
140 Nassau Sf,., N.  Y. }'netory, t:hester, Pa. 

EFFICIENT POWERS 
THAT ARE A D A P T E D  TO THE  U S E S  
OF ALL CLASSES O F  M E C H A N I C S  

I .  I I .  C. GASOLINE EN IHN ES 
are built on stron�, simple lines. Accesslbihty of parts, perfect 
control and operating economy are distinguishing featlln�s. These 
characteristics make I .  H. C .  en�ines unexcelled general purpose 
eng-mes for shop, mill or factm·y use. Toey will alwa:.s d e velop the full rated horse power because they 3re tested at the factor�r 
and are not sent out uutil they delh'er a J::u�e per ceut in excess of their f:lti l lg. Minimum fuel consumption IS also i n sured by this 
factory t�st. 

Vertir.lls in 2 :\nd 3-horse pvwer. Horizontals (pJrtable and Stationary) in 4, 6, 8, 10, 1�, 15  and 20·ho�ss power. 

�;::C�����i!d�;�r� �. lc����l�;:�i !l Call on them or write 
the Home Office for catalogs and particulars. 

INTEHNA'fIOS.!.L IIARYRSTElt COMPANY OF A1tIERICA 
(Incorporated) 15 lInrvcster Building, t'hleago, Ill. 

�\��1 �'f��� ®�@IV�t� 
Toledo :II Ohio,V. '/7} 1 2 6  . 

. . 
. . V u lcan Place 

e VUlcan Iron worKS COO l 

Stencils are practically ill d estruct i b J e ,  one card givi ng 20,000 im press:ons. 
W E  F U R N I S H  A L I S T  OF A N Y  T R A D E  OR P R O F ESS I O N  

Send for Catalogue and complete information to 

RAPID A D DRESS I N G  lllA C II INE C O lll PA N Y , 37 <l Bl'na.lwny, New Y ork, U. S. A .  

The 
Electric 
Washer 
YOU can now have all 

your washings done by 
Electricity. The " 1900 " Electric Self

Working Washer does the 
washing - and wrings the 
clothes. Any electric light 
current furnishes the power. 

You connect the washer 
just as you put an electric 
globe into its socket. Then 
to start the washer you turn 
on. the electricity. 

The water, and soap, and 
the motion of the tub do the 
washing. And your clothes I!IP.!II�� 
are washed Quicker and easler, and more thor· 
oughly and economically than you have ever 
had washing done before. This w;lsher S ;lveS 
more th an enough in a few months to pay its 
own cost, and then-it keeps right on saving. If you keep servants, they will stay with 
you contented. if you have a " 1900 " Electric 
Self-Working Washer to do the washing. 

Your servants will not have to dread wash
day drudgery. There won't be allY discus
sion over the size of the washing. 

Laundry bills will be saved. 
D o  not take our word for this. 
Let this Electric W asher sell itself to ,.ou. 
We will ship one of these " 1900 " Electric 

Self-Working W ashers to any responsible 
party and prepay the freight. 

Take this washer and use It for four weeks. 
Wash laces with it. Wash your heaviest 

blankets and Quilts. Wash rugs. 
Then - If you are not convinced that the -washer is all we say-don't keep it. Just tell uS you don't want the washer. 

that will settle the matter. We won ' t  charge 
you anything for the use you have had of it, It COlts you nothinl'. 

Let a " 1900 " Electric Self·Worklng Washer 
shoulder the drudgery o f " Wash-Day"-save 
your clothes from wear and tear. and keep 
your servants contented. 

Ask for our Washer Book today. Address, 
The 1900 Washer Co .. 3136 Henry St., Bingham

ton. N. Y. (If you live in Canada , write the 1900 
Washer Co., 355 Yonge St., Toronto. Ont.) 

New 
2 1 4  Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Gvii, Mechanical, 
MiniDg. aDd Electrical Engineers. 100 to 125  pages weekly. Send for free sample copy. 

MARCH 2 1 ,  1908'. 
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!O: bus��an ::C��ah�:fi=�� I 
amination. that the Universal Adding and Listing Machine 

I 
operates easiest. most conveniently and does the best work 
on account of having the register right above the keyboard in 
plain sight so you can tdl at a glance if the machine is clear 
or how much has been accumulated; of having the carriage 
on top of the machine like it is on a typewriter where you 
can conveniently reach it ; of having the paper roU handy to 
get at ; of a paper feed that handles a single loose sheet or 

I 
carbon copies and permits the roll paper to be pulled up and 
torn off properly without using both hands ; of a keyboard 
that restores when the ·handle is two-thirds of the way back 
so the operator doesn't have to wait to set up another item ; 
of being able to take a total or sub-total without waste of 
time an-i effort to pull the handle a blank stroke ; of having 
totals and sub-totals always printed in red and of fixed 
alignment, accurate work. etc. In actual use the Universal is better than it looks, the key 
action is light, the lever pull is smooth and easy. It would � 
help you on your work by adapting itself to your require
ments without changing your office or accounting methods. 

The Universal is made in many sizes and styles to suit the 
small merchant or the largest concern and can be had to 
operate by hand or electricity as desired. The Universal is 
sold absolutely on its merits, can be purchased for cash or on 
easy payments and is fully guaranteed. lust give us an idea about your class of work and let us tel you all about the Uni· 
versal it won't  cost you 
anything and you ought to 
know about the most mod
ern Add:ng a n d  Listing 
Machine made. 

�11i.vQ..z:)ar 

. .J 
A D D I N G  M A C H i N E  C O .  

3 8 3 5  Lac l ed e  Ave . 
ST.  L O U I S  M O .  
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The Pipe That Every 
S moker Can Enjoy-
Never bites smokes cool and sweet - free 

from offensive odors a scientiflc pipe. 

The ouler bow l of tough allnealed flass,  th(" 
i n lier olle of  sweet meerschaum. Smoke is  
d J awn throllfh the vents of the inner bowl in to 
t h e  non-absorbent g-lass outer bowl,  where 
I l icotiii"e ana other impurities are -separated from 
it. The last whiff is sweet as the fi rst. 
Easily ci("aned . Can never g-row strong. 

Smoke a week at our risk. Money 
refunded if  not 
s a t  i s fi e d. I n  

Postpaid in U. S .  
and Canada. Foreig-Il 

countrIes add postage. 
Send for Free Booklet. 

"History of Smoklng-." 

TURCO·AMER ICAN P IPE  CO .  

321 South Ave . ,  Rochester .  N.  Y .  
Bnnk o f  Commerce, Rochest .. r .  

Engineers and Prospectors 
Protect Your Feet ! 

Dry and comfortable feet are essential 
for all those who work in the open air. 
Its all in the orthopedic ' cushion and 
in t h e  waterproofing. Send today-now 
- for free catalogue. Everything i n  
footwear for the sportsm a n ;  surveyor 
and en gineer. Satisfaction guaranteed 

Send 35 cents for 8 OUllce call of 
waterproofing. 

Shoe Co .• 1 9tb St., Jamestown, N. Y. 

Bui l d  Your Own Smal l  Engine 
W e  sell sets o f  castings u p  t o  2 horse 

power. Also boilers, Jocomotives, gas 
engines, etc. 32-page catalogue for lOco 
in stamps. This amount refunded on 
order amounting to $1.00 or over. Con. 
tractors for Ihzht machinery of every 
description. 

S I P P  ELECTRIC AN D M A C H I N E  CO.  
_-=-______ . Keene·'St. ; Paters o n ,  N. J . 

�mle3ionf 
.... ?tlN!':'·;I.u.J;f. 

Reliable, Reversible, Two' Cycle. 
Two and Three Port. Guaranteed 
for one year. Si mple and easy to 
operate. Our Free CatalDI! A3 is 
worth your having . 

Send 10 cents in stamps for O\lr 
book entitled " Ignition, Vaporiza
tion, Installation and Operation 
of a Gasoline .Motor." 
C O . .  D etroit, IUich. 

Combined with THE ROSENTIIAL 
COlll M O N  SENSE lIIETIIOD of Praetle". Ltnguistry 

.rend for testimon ials 
a n d  booklet. 

LANOUAO E-PHO�E nETHOD 
891 Metropolis Bldg.,  Hroadway und 16th Street, New York 


