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CRITICISM OF CATSKILL WATER SUPPL� SCHEME. 

Based upon the fact that during the winfer months 
all the reservoirs of the Catskill watershed have been 
full, and that since November there has been an over­
flow at the spillway of the Croton Dam of water for 
which there was no storage capacitY,a certain amount 
of unjustifiable criticism has been dIrected against the 
Catskill Water Stipply scheme .. It has been urged that 
the present plans, which call for an expenditure of 
$161,000,000, are a needless extravagance, since the ad­
ditional amount of water necessary to meet the in­
creasing needs of the city could be secured by build­
ing more reservoirs in the Croton watershed_ 

,. 

In reply to tills �ritiCism the 'Board of Water Supply 
bas ,th,ade a stitement;' \v,hich, clearIy' demonstrates that 
the Croton district can�ot' possibly meet the needs of 
the 'city in the future, and'that it is necessary to go 
to the' Catskills for an adequate supply. The facts 
are that the ' daily" consumption of Croton. water 
'amounted last year to 324,090,000 gallons; and'that the 
average daily consrimption estimated bY-the growth of 
population is increasing.·at' the rate of 15,000,000 gal­
Ions a year; and it is' evident that at this rate the 
daily 'consumption will hav'e risen by the y�ar 1910' to 
369,000;000 gallons_ ' NoW, 'the natural' d,aily flow of 
wat�r'in' the 'Croton Ri�er averaged for the eighteen 
years (r6m 1879 'to''';iS97 orily 348,OOO,OOO gall�ns, and 
from this '10;000,006 gallons per day should be deducted 
for ��apor�tion_ 

Fliithiirmore; in, order. to, pr,\l,!ent q,ny; water,. ",h�t� 
ever going to 'waste, 'it' would' be necessary' to build 
additiimiil reservoi�s' fo 'li�ld' 305,000;000,000 gj1lions 
above �hat is now provided " foi! in the nine e�isting stor: 
age' feservoirs; E�en if: this vast system were b�ilt, 
it w�uld increase' the average ' #ily; supply by only 
abou�" �7:QOO,O'oo' gall��s: 'It "w�uld:, tll,ke, twel:ve y,ears 
to 'construct, and would,' cost about, $.1.50,000.000, (or, 
rese�voirs 'alone: 1''1i8 'should be" compared with' tha. 
CatskIlll ��t�r, 

'
sU��I{' 'Yhi�h,insiel!:d" '()f; 4,70j��06j), 

g,aUo�� ' d�,ilY, • wpl • �Q.PJilr a�,
o�t �

.
01AOO�Q��:, �allO�; ��. 

a cost,. 0( �16.1,OoMpo_ .Mor:-:��:�r( �bq:VE\;��lf_ Of,.'\�l!3� 
sum �i}l,lie exp�n,4.�CJ; �I\.i(f�.J.s( 4i�rj�ujJJlp\ r�er:v.�.p·;I;l" 
cond�lts, t,(), :arpoIf�'y;;n,a:nd, S,ta;te!l �lfndt and� for, the 
enlargement, of, ��!!ip0"t ig.So., a, �e!!;t. S�(Il;!lge reserv()jr 
capable of sllIlP�y.ijl((the,City'i..n�eas for two months. 

..... "' 

. Cfl��:��S�l:I�;Nr QE 'J;�. '!,tUSITAliIA." 
. At the la,st lJl;e�tHlg of tJle Institlltion of Naval Ar­

chitlcts it' paper was pres6Ilted by Mr_ Thomas Bell 
on�he 's�eed. 6( tli� }.Llisii�rii�," wl1ich made pubUc, 
for " th� 'firSt c tlnul, the facts 'concerning that much­
discu��ed:matt�r;' the cOIil consumption 

'
of the · �ew 

tur�ihe'l�ners�' In' vjew o� the, great secrecy which 
has been maintained by the builders and owners of 
recep.t: turbine-driven ships, a.nd. particularly. those 
of l!1rge horse-power, it is decidedly gratifying to have, 
nQt only the matter of coal COl1!3ll:mption, but also all' 
the principal data of the pel'foqnance of one of these 
ships, published for the benefit, of the, profession_ 
Among the various tables given in, th� paper, the most 
valuable is the abstract of the engine room log for 
the third voyage west from Queenstown to New York, 
which commenced at noon, November 3 last and fin-o ." , 
ished off Sandy Hook at l:14',A. M. on November 8. 
The" tO�l dista�ce run was 2,781 knots; the time, 4 
days, 18 hours, and. 40 minutes ; the longest day's run 
618 miles, and the average speed of the whole voyage, 
24.25 knots. The average daily coal consumption for the 
four complete days of about twenty-five hours each 

Scientific .American 
was ,1,090 tons. Just here it is interesting _ to, note 
how exact is the art of . designing fast steamships, as 
shown by' the fact that the estimated coal consump­
tion when the designs were drawn up, was 1:100 tons 
average per day_ The total bunker. capacity of the 
"Lusitania"is 6,2GO tons, or sufficient, at this rate of 
coal consumption; to carry the ship 500 miles farther 
than the distance from Queenstown to Sandy Hook. 
On the voyage referred to, the aCNal amount of coal 
consumed, for the engines was 4,976 tons, while 18 
tons was consumed in the galleys, etc. It should be 
noted. that. the mean draft of the ship was about 32 
feet, and her displacement about 36,000 tons. The 
weather throughout the trip is described as having been 
the average mid-Atlantic winter weather, with strong 
winds and boisterous sea. During the first half of the 
voyage the mean speed was 24,65 knots; but a furious 
southwesterly gale served to reduce the speed for the 
last twenty-four hours below 23 knots, and to bring 
down the mEan average of the whole trip to 24.25 
lmots. 

Of great interest, also, are the figures offered by 
Mr. Bell of the data secured on the l,200-mile trial. 
The horse-power, as determined by the shaft torsi meter, . 
was 68,850, giving an average speed of 25.4 knots. The 
total consumption of steam in the turbines in pounds 
per hour was 879,500, and the total consumption of the 
auxiliaries was 116,500 pounds per hour. The steam 
consumption of the turbines in pounds per horse� 
power hour was 12.77, and the tota:! steam consumption 
for all purposes was 14.46 pounds per horse-power 
hour. The coal consumption per horse-power hour 
worked out at 1.43, including, of course, the auxi.Uaries_ 
Now, this consumption is about the same as that of 
the high-speed German liners, using multiple-expan­
sion reciproca,ting engines, Howden's forced draft, 
and other modern' refinements. Mr. Bell and those re­
sponsible for the Cunard ships are. to be congratu­
lated on having published these data, and thereby set 
at rest the absurd rumors, to the effect that the coal­
consumption on these big ships was so great that 
they had, at times, difficulty in making port. During 
the discussion of the paper, the builders both of the 
"Mauretimia" and "Lusitania" expressed their confi­
dence that when the working staff had become thor­
oughly conversant with the ships, speeds equal to 
those obtained on trial would be realized, .,under fa­
vorable weather conditions, on the Atlantic passage, 
In this connection, it is interesting to note that' on 
trial the "Lusitania" averaged 25.4 knots, and the 
"Mauretania" 26.04 knots over a course of l,20Q knots. 

• ,. J'. 
SP.RAYING ROADS WITH TAR. 

From the engineer of the city of Bristol, England, 
comes a 'strong indorsement of tar-spraying as a 
means of keeping down the dust and reducing the 
cost of maintenance of highways_ In view of the steady 
increas� in the number. of automobiles, of'which there 
is at present no sign of any abatement,. the. ques­
tion �f .• <;,iling or tarring roads, is. of· par�moun� im­
portAnce. In the. recent experiments in Englalld "it 
was: fOUIid that the best results, were achieved 'w-lien 
the, roads were "in good condition and the surface had, 
been �orn to a' compact, smooth face. ' 

The, city, engineer. reports that the tar; after. spray-. 
ing, penetrated to a. depth. of half an. inch ��4' for�ed' 
l!.' watertight skin, which shed' the newly-fallen rain 
rapidlY,il.nd speedily dried. when a storm was, over_. 
AD: �ii:iimedi�te' result wa.s �that' "th.e," amou�t.' q(. labor �eciu�r�t 'w, clean t�e. �f)� ��s-' gl'�atly reduced,. ·F()r. 
�!�q��fj�'Il()¥lpa.):is,?�},1;;h�.��ar on several t.:ollj!i!'l'Yas, 
laifi.;qt4"i\bx.·'ha.nd;:-'!'tihl!!' HJ::was' found that, the results 'Yei;e,\\'i�·��'ji���I��. ,, ' c." "��'th�. t,ar was forced 
ltgail\s.� �' ���' i '.' of it fine , spray. All 
ife �e��f; ��e,tpi-',. r were unanimous in 
stating': tbat;'the' t8t:, Pt� .. 

c'effecW«! a consider-. 
' �ble ·)�VJnJ.:qn_";��, ��V .' .. airs .. Thus, on one 
. s,tretcR:: of· r,o�4;�.' �.hich: would, qrdinarily. have required; 
tpis, :y:� , a. �w. <;oati�g of brok!ln stone, it was, found 
t):tat; where the sur.face: �as, broken, a few patchi1l�, 
�prayed with tar, prov�d' to, �e. suflicient l'epairs. In, 
tpe. c'ase, Qf, another. flection" t.reated in 1J)�7;, the sur-. 
face is this. year, "as good as ever."·· Ordinarily, 
8;, new coating of' stone would have been neces�ary; on' 
this, road.' in 1909;. but it is c�nsidered that if the 
tar-spraying is continued, no repairs will' be, required' 
hefore 1910, in which case there will have been· a sav­
ing in. c,ost, of· maintenance and repairs of fifty, per 
cent. Particular note should be taken of the fact that, 
after the application of the tar, the roads so treated 
reQ.uired no watering, before the road was swept, be­
yond a slight sprinkling in \ front of. stores and other 
buildings. Adjoining roads, on the other hand, w:hich 
had not been tar-sprayed, had to be watered on eighty­
nine days of the year. 

. '., . 
PHENOMENAL SPEED OF LATEST, TORPEDOES. [It is, not many years since torpedo-boat destroyers 

were cOJ;lfronted with the dilemma that they were 
faster than the torpedo which they discharged, and 
that, consequently, if they fired a torpedo through the 
bow tube, they were liable 'to overtake it and be ·"11oist 
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with, their.. own . petard.'� , As matters now,; stand in 
the British navy, for instance, the latest type' of tor· 
�edo can ,run at' a speed of 35 knots at a ';range of 
1;000 yards, and !of 30 knots at a range of 1,500 yards; 
but the. latest destroyers of the "Tribal" class, which 
recently· showed' a maximum speed' on trial of from 
33 to 36 knots, would run down their own weapons 
within a few minutes' time after firing them. The 
danger of overrunning led, a few years ago, to the 
abandonment of bow-discharge tubes .. '. The change was 
made with great reluctance, for the reason that there 
are decided advantages in attacking the enemy bow­
on, the destroyer presenting a small target and being 
able, by reversing its engines, to back quickly away_ tt'he problem has recently been solved both in this 
country and in England, by the introduction of a very 
simpl� and highly efficient device into the torpedo, 
which has so greatly increased its speed, that the dan­
ger of 'overrunning has been eliminated_ The first 
work in this direction was done by the Bliss-Leavitt 
Company in the United States, who introduced a 
method of heating the compressed air with which 
the torpedoes are driven, and so increasing its energy 
that thEt.,speed of the torpedo is raised several knots 
an hous.! Work along the same lines has been done 
by the Whitehead Company in England, by which 

'. even more remarkable speeds have been obtained, the 
lS-inch torpedo having a speed of 43 lmots an hour for 
1,000 yards. tIt is claimed that by burning liquid fuel 
in a chamber through which the air passes on its way 
'from the reservoir to the torpedo engine, there is a 
gain of power of fully 100 per cent.1 The additional 
parts occupy only about 3 inches of the length of the 
torpedo, and weigh only about 12 pounds. The ad· 
vantage gained by the introduction of heat is shown 
in the following comparison of results obtained with 
the latest Whitehead torpedo, when it Is run without 
and with the heater: At 4,000 yards range the speed, 
using cold air, is from 18 to 20 knots, and using hot 
air is 28 knots. At 2,000 yards the application of hot 
air raises, the speed from 28'\4 knots to 38 knots, and at 
1,000 yards range the speed is increasE)d from 35 knots 
with pold air to 43 'knots, with the heater in use_ 

• t . ' .• 
GERMANY'S GREAT ARMORED ,CRUISER. 

Germany is even more successful than Japan in 
maintaining secrecy about the new ships building ior 
her navy. This is true of their first "�readnought," 
which was launched a few weeks ago .and will be 
known as the "Nassau," about whose armament there 

.. is even yet considerable mystification on the part of 
the public; for although this ship has generally been 
credited with a battery of sixteen ll-iIich guns, we­
think it is quite possible that she will be found to­
carry only ten pf these weapons, or the same number of 
big pieces as are carried by the British "Dreadnought" 
and by our "North Dakota." 

' 

The new cruiser, whi�h was laid down last June­
at. the Weser yard, Bremen, and is known ,at present, 
only by· its official designation of' armored cruiser 
�'F,."· according' tq pr�sent' indications will be the 
large.st armored cruiSer afloat. The latest advices 
gIve, her, <lisplacementas 19,00<t tons, or nearly 2,000' 
more, thall that, of the British "Inflexible.," She is to­
be protect.ed by, an armor belt S inches in thickness 
l!.midships, which is one inch more than has' been: 
placed I!-tl, tlre ... ·W'8.terline of' the British cruiser_ In 
her �bo8;rd profile she will show a long and lofty 

, spar. deck, extending from the stem aft for two-thirds 
Qf the ship's length, with, a freeboard of about 28 feet. 
1j,'orward. Qn: tp.is deck wilt be, a. turret mounting; two-
11-in�h' !id;caliber, guns_ Immediately astern and 
mounted' gil. tlJ,e sb-perstrucfure deck will be another' pair ' 
of. l:1-il),.Ilp.�,'Ll-:n_s, i'n a, twin turret_. About 50, feet aft, 

. and mop,nted\one on either beam on the spar deck, will 
be two,W:i,lj,g turrets, each parrying a pair of 11-incb 
(JUns. On· the after end' of the spar. deck on the axial, 
line of the ship will be- t,he flf,th' turret with two l1's • 

and immediately' below this o� the- quarter deck will 
be. the sixth. turret·. with its, pair of ll-inch guns. By 
�is, ar.range,:nent� l;llie' wilt be able to concentrate a 
fire dead: ahead and dead astern of eight 11-inc'b.;. while 
Qne either, �.!f0adside. tlIa: new cruiser will delive'r the 
fire of ten, l1;;inch; guns_ As compared' with this, the 
British, "DreadiLought"" can concentrate the fire of six 
12-inch ahead or astern and eight 12-inch on' each 
broadside_ Compared in respect of weight of' metal 
thrown, the "Inflexible" could fire· 6,800' pounds on 
either broadside as against 7,600 pounds' thrown by 
cruiser "F," and 5,100 pounds ahead' or astern as 
against 6,OSO pounds thrown by the German ship. The 
"Invincible" is to show a speed of 25 knots with 41,000 
turbine horse-power on trial. Cruiser "F" is to show 
2.4 knots with 44,000 horse-power in service. It is 
evident from the above description that the new aer­
n;Lan ship with her S inches· of' side armor and her 
enormous battery power is to all intents and pur-

. poses a battleship posses Ring excefldingly high speed. 
. 1. . 

The production of pig iron during the first six months 
of 1907 was 13,478,044 tons. The production of the 
'second half of 1907 was 12,303.317 tons. 
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THE WORLD'S SHIPBUILDING. 

The Herald office, Glasgow, has sent out its usual 
extensive annual enumeration of the world's ship­
building, and engineering for the past year, 1907, from 
which can be gathered that the world's total output 
in vessels and tonnage amounted to 3,523 vessels, 
3,277,894 tons, and 3,127,149 I .H.P. Of this large 
amount the yards of Great Britain produced 1,814,961 
tons, 1,776,768 I.H.P.-very much more than half of 
the world's output--or, in other words, the two little 
islands in the North Sea., set afloat more tonnage in 
ships and indicated horse-power in engines than all 
the other countries of the world taken in toto. Out­
side of the British Empire there are fifteen countries 
building ships, the highest in tonnage output being the 
United States ; the lowest in output being Greece, with 
ner one vessel of 150 tons burden. 

The two countries following England in output are 
the United States and Germany, but the United States 
can hardly be classed as a competitor, .as for years 
we have built no mercantile ships to compete on the 
high seas. Here shipbuilding has been for our in-­
terior lakes, and in a less degree for our, trade .pro: 
tected coastline. Germany is a real competitor _ of 
England's. Yet, with her immense resources, 'her 
well-instructed, capable people, Germany ought to.pllly '_,. 
a bigger part in the shipbuilding industry than sb,e 
does. Meantime her private yards are .expanding iIi 
expectation of naval work, while Great Britain builds 
many of her mercantile ships more cheliply and more 
quickly than seemingly can be done in Germany. The 
following table shows the relative position in regarq 
to production of the three largest shipbuilding coun-
tries: 

1907. 1906.· . ' . 
Yes. Tons. I.H. P. Yes .. Tons. ! I. H:,;e; 

, 
-� --- ---�-� � I--,,} ' 

United Kingdom, . • • .  1,825 1,814,961 1,776.768 1 1,371 2,00'J,57111,846,903 
United States , _ . , . , '  177 455,713 304,831 207 464,671 . 250,761 
Germany " .... 50i 321,372 279,097 361 360,980 326,� 

Fluctuation in a year's shipbuilding has often been 
remarkable. Last year there was only a slight de­
cline all round. Japan is making rapid strides. In 
1907 Japan's output was 148 vessels, 127,752 tons, 
187,728 I.H.P. Besides the Imperial dockyards Japan 
owns five shipbuilding companies, all provided with 
up-to-date plants. 'rhe architecturing and construction 
of her own production in ships is highly praised, the 
workmanship being, well executed. The Japanese 
mechanic is behind the Western man in individual 
output, but he works longer hours, and this has an 
effect on the comparison to some extent. At any rate, 
he is a factor to . be reckoned with in the world's ship 
construction. Of late Japan has done a great deal of 
reconstruction work, but some of 'her proposals for 
the future are striking enough. A 20;000-ton battle­
ship is one of them. 

Of Greater Britain, or colonial, shipyards, in Which 
India is included, the progress is not marked. )I'he 
total includes 189 vessels, 30,344 tons, 14,923, LH;f. 
India ranks first with ,an output of over 6,000 tons, 
and Australia is last on the list with one vessel of 
200 tons, 108 I.H.P. Canada, with her ·interior lakes, 
has less tonnage to her name than 'India, but it seems 
the mother country competes successfully in small 
vessels for the lake trade. 

• 1 •• • 
COLLECTING THE VENOM FROM A LANCEHEAD SNAKE. 

There was recently performed in the reptile house 
of the New York Zoological Park the curious operation 
of extracting venom from a lancehead snake for, medi­
cal purposes. The snake in question is known to zoolo­
gists as Lachesis triganocephalos. Its ,venom is used 
in the treatment. of insanity and infectious dise,ases. 
Because it must be collected from a living snake, it is 
extremely valuable. Most of the venom thus far used 
was obtained as far back as 1828 by Dr. Hering, who 
collected it from a snake in the upper waters of the 
Amazon. Small as Dr. Hering's supply was, it waS 
ample for the world's needs until the present day. 

In gathering the new supply of venom, the lance­
head snake of the New York Zoological Park was held 
by two keepers back of the jaws and near the end of 
the tail with forked sticks. It was then grasped by 
Dr. Ditmars, of the Zoological Park staff, who held in 
front of it a glass beaker over which was stretched a 
fine piece of gauze. The snake struck at the gauze, 
pierced it, and projected a drop of poison, which was 
caught in the glass. Three times was the serpent 
allowed to strike. The venom obtained was a yellow­
ish liquid weighing 1 7 %,  grains. This was mixed with 
99 parts of sugar and water to every 1 part of poison, 
and pounded in a mortar until the whole was reduced 
to a white powder. One dose of the poison as prepared 
for medical use consists of less than one-millionth of a 
grain. It is asserted that the 17 %, grains collected will 
last the world half a century. The SCIENTIFIC AMERI­
CAN hopes to publish soon an illustrated article on the 
collection and use of the venom. 

Scientific American 
NATIONAL ACADEMY OF SCIENCES. 

BY MARCUS BENJAMIN, PH.D. 
giraffe was the result of the stretching of the neck 
to reach the tops of trees. He was greatly surprised to 
find the herds of giraffes which 'he saw feeding on 
bushes, thus appareytIy contradicting the generally 
preconceived notion of the development of the neck 
of this' animal. 

Mr. Charles G. Abbot, director of the Astrophysical _ 

Observatory of the Smithsonian Institution, gave im 
voted chiefly to the scientific sessions at which papers account of the "Recent Work of the Smithsonian As-

The regular annual stated session of the National 
Academy was held in Washington city during April 
21 to 23. As this se,ssion is largely devoted to busi­
ness which is transacted at meetings that are not 
opened to the public, but little beyond results is ever 
made knowp-o The general interest, therefore, is de-

are presented and discussed. trophysical Observatory," which he illustrated with 
The first paper was "A Proposed International Atlas lantern slides. The work of this observatory has had 

of Land' Forms," by Prof. W. M. Davis, who briefly out- to do largely with the determination of various fac­
lined his proposition without asking for any action ,tors in solar physics, and observations have been 
by the Academy. made both at the observatory in Washington and the 

Of somewhat more popular interest was "The Geo- observatory on Mount Wilson, California. 
logical Age of the Santa Cruz Beds of Patagonia with Biographical memoirs of deceased members were 
Restorations of Santa Cruz Mammals," by Prof. Will- presented as follows: That of Alpheus Hyatt, by 
iam B. Scott. This author contended that the San�a William K. Brooks of the Johns Hopkins University, 
Cruz depOSits were not as old in geological time as and that of Asaph Hall, by George W: Hill. 
claimed for them by the South American geologists By a recent change of the rules of the National 
and a'rgued for this contention most interestedly from Academy it is now possible to elect not over ten new 
biological evidence. He showed that after the land members a year, and at this meeting the names of 
communication between· the two hemispheres had been . 

eleven scientists were presented 'for consideration. 
made at the isthmus the fauna of the south,ern portion " The fortunate ones were Edwin Brent Frost, who 
naturally passed to the north and that I!,nimals from after filling the Chair of Astronomy at Dartmouth 
the north crossed to the south ; curiously tho$�' 

forms College, was called in 1898 to the Directorship of the 
that came north have entirely disapJ)eared� while those Yerkes Observatory at Williams Bay, Wisconsin ; 
that went south havaftourished.' 'Thus the rodents William Edward Story, for many years editor of the 
and 'similar small carnivora have, suryJved until the American Journal of Mathematics, and . since 1889 

. present, while the original varieties '{rom the south Professor of Mathematics in Clark University, Wor­
have vaniShed entirely without any modern representa- cester, Mass. ; Ernest Fox Nichols, who since 1903 h:.s 
tive and are only knowIl. by the fossil remains that are filled the Chair of Experimental Physics at Columbia 
found in the Western States. From their genealogical University and was the Rumford medalist of the 
horizons he 1\.rgued for the more modern age of the de- American Academy in 1905 ; William Francis Hille. 
posits referred to: He illustrates his paper by a series brand, Chemist, U. S.  Geological Survey since 1880, 

,)if restor�tions drawn by the artist Knight; to whom and President of the American Chemical Society in 
, thiS:",pa.t't of the work had been confided. -

' 
1906 ; William Bullock Clark, Professor of Geology 

Prtlf. E. L. Mark showed a series of lantern slides, and Director of the Geological Laboratory in the 
thus illustrating the "Biological Station for. Research, Johns Hopkins University since 1894, and State Geolo-
at Agar's Island, Bermuda." gist of Maryland since 1896 ; Whitman Cross, who has 

Mr. Bailey Willis' of the United States Geological F been connected with the U. S. Geological Survey as 
Survey 'was introduced by Prof. Remsen,. president of Geologist since July, 1880, and ranks as one of the 
th� Academy, and presented the results of his twenty-, best authorities on Petrography in this country ; Ed­
three years' study on the geological problem indicated win Grant Conklin, who since 1896 has been Professor 
by its title, "Great Tangential Movements of the of Zoology in the University of Pennsylvania ; Theo­
Earth's Crust," the results of which had been worked bald Smith, who has held the Chair of Comparative 
out by him under the auspices of the Geological Sur- Pathology iI). the Medical School of Harvard Un ivers-
vey in the United States, the Carnegie Institution in ity since 1896, and since 1901 has been a Director in 
China, arid the Smithsonian Institution in Switzer- the Rockefeller institute for Medical Research ; and 
land. He claimed that the formation of many: of the Simon Flexner, who -is eminent as a pathologist, and 
mountain ranges was due to the spreading- of sub- since 1903 has been Director 

'
of the laboratories of 

oceanic areas and showed analogous results that he the RockefeUer Institute for Medical Research in New 
had obtained with plastic models. York city. 

Under . the titles, "The Metasilicates of Lime and Also the following foreign associates were elected : 
Magnesia-An Application of Ilbysical Chemistry to Prof. S. A. Arrhenius, Director of the Laboratory for 
Minerals:' and "The Exact Measurements of Quantities Physical Chemistry, Stockholm ; Dr. Charles Bartois, 
of Heat, .up to 1,500 Degrees Centigrade," Doctors E., Lille, France ; Prof. Joseph Larmor, St. John's Col-
T. Allen, and W. P., White, w�o were introduced by lege, Cambridge, England; ·Prof. Ivan Petrovic Pavlov, 
President Woodward of the Carnegie Institution, gave Institute for Experimental Medicine, St. Petersburg; 
the results of recent investigations carried on in the Prof. Hugo Ritter von Seeliger, University of Munich, 
Geophysical Laboratory of the Carnegie Institution. Germany. 

Dr.L. A. Bauer, who" was also introduced by Presi­
dent Woodward, gave a brief account of "Some Re­
sults of the Magnetic Survey of the United States," 
and showed that thEJ three magnetic elements, that is, 
the magnetic declination, the inclination, and the in­
tensity of the magnetic force;. hayebeen.d�termined 1\.t 
a1Jout 3,500 fairly uni(ormIY' distributed; poirits. His 
studies showed that it was questl<mable whether any 
general terrestrial formula could be established that 
would represent land observations sufficiently close. 
and therefore he claimed that the time had come to 
halt in the establishment of a complex formula in­
volving forty-eight unknowns, or more, which at the 
very best would give but an inadequate ,representation 
of the act�al

' 
f�cts of the earth's magnetism. 

Dr. Alexander Agassiz, a former president of the 
Acad,emy, who recently -Visited the east coast of Africa, 
under the titles of "The Elevated Reefs of Mombassa 
and Adjacent. Coast" and "The Pelagic Fauna of 
Victoria Nyanza," briefly described his eXJ;leriences in 
the Dark Continent. He found that the reefs of Mom· 
bassa, as well as those of other islands, including 
Madagascar, were of coral origin and had probably 
formerly been part of continental Africa, but had been 
separated by the action of solvents on the limestone. 
He described his journey from the coast to the great 
lake of Victoria Nyanza in which he found hi:tlself 
irresistibly drawn to make a few hauls with his dredg­
ing net, and reported that' the catch showed the prev­
a,ence of a large and interesting fauna. He als� 
noted the prevalence of mosquito larvre in abundance, 
and referred to the fact that the general theory in 
regard to distribution of animals was that the number 
of individuals was perhaps greatest at the tropics and 
that while the number of individuals was less at the 
polar regions, they were more numerous and were 
found in herds. His experience seemed to show that 
this was not the case in Africa, as from the railway 
train large herds of antelopes and other animals were 
ouite common.  Prof. Agassiz further mentioned that 
the general theory was that the Ions neck of the 
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FOR PRACTICAL FORESTRY 

A gift of two thousand acres of forest land in 
Massachusetts to Harvard University by a number of 
Massachusetts citizens is one of the most acceptable 
gifts that a great university could receive at the 
present time. The nation has adopted a comprehensive 
forest policy and most of the States have enacted for­
estry laws. The American people have awakened to 
the fact that there is peril in the wholesale destruc­
tion of the forests that has been going on unchecked, 
and statesmen keenly realize the necessity for adopt­
ing the regulations and methods that obtain in Euro­
pean countries for the preservation and restoration 
of the forest growth. 

Forestry has assumed in this country the impor­
tance of a science, ' and we look to the univerSities to 
turn out trained men to apply that science for the 
benefit of the country. The forest tract presen ted to 
HaTvard will be well adapted to practical training in 
all br.anches of forestry, and its treatment will make 
a valuable object lesson for owners of woodland.-Bul­
letin No. 18, American Forestry Association. 

The almost world-wide movement to protect and 
e-stablish forests has reached China, and the first 
Chinese school of forestry will shortly he opened at 
Mukden, according to a recent report by Consul-Gen­
eral H. W. Ragsdale, at· Tientsin. The Chinese em­
pire is usually pointed out as the worst example, among 
modern nations; of forest destruction. The floods 
which are periodically poured down from the denuded 
mountains are destru�tive beyond comparison with 
any other country, and the want of forests is assigned 
as the chief cause. Wood is scarcef in China than 
in almost an'y other region in the world, although the 
country is well adapted to the growing of trees. In 
the establishment of a forest school the Chinese gov, 
ernment gives evidence that it realizes the need of 
beginning its reforestation in a scientific manner.­
Bulletin of American Forestry Association 



CUTTING M;ETALS WITH OXYGEN. 
BY JACQUES BOYER. 

The process of cutting metals by a stream of 
oxygen, patented by the German Oxhydric Company, 
has been employed with success in numerous estab­
lishments for several years. The operation is per­
formed by means of a blowpipe with two nozzles, of 
which the first delivers an ignited jet of mixed oxygen 
and hydrogen, and the second a stream of pure 
oxygen. The pressure is regulated by a gage attached 
to the oxygen tank. The oxyhydrogen flame and the 
stream of oxygen strike the same part of· the metal, 
which after being heated by the flame is rapidly cut, 
or rather burned, through by the oxygen, the tem­
perature being raised to 1,300 or 1,400 deg. F. by the 
combustion of the metal. The cut is as smooth as a 
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The advantages of the process are well illustrated 

by the following examples, taken from actual prac­
tice. In the dust catcher of a blast furnace, made of 
%-inch p}ates, seven openings for branch pipes, each 
8 feet in diameter, and four holes over 2 feet in diam­
eter, were cut by two men in 6 hours at a total cost, 
for labor, gas, etc., of $15.50. It would have taken 
two men at least two days to cut one of the large 
holes with hammer and chisel, 

A brace plat" for a locomotive base was cut out of 
a steel plate 3/5 inch thick in one hour. The aggre­
gate length of cutting was 22 feet. 

A sinkhead 3 inches thick and 16 inches long was 
removed from a steel casting in 4 minutes with 40 
cents' worth of gas. A sinkhead 1% inches thick and 
10 inches long was cut 'from the fiange of a valve 
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methods usually employed. An old cruiser, containing 
14-inch armor and guns 3 feet in external diameter, 
was reduced to scrap ready for the furnace in 2% 
months. The old method would have required 18 
months. 

In cutting up scrap precision' is not required, and 
consequently very rapid progresf,l can be made. Four 
tons of scrap .can be cut up in a day by apparatus 
controlled by one man. With the oxhydric process 
the work, can be done at any place, thus saving trans­
portation charges, and far more cheaply than by the 
old methods. The process h as already been adopted, 
for cutting scrap, by nearly three hundred railroad 
machine shops, ship yards, and other establishments. 

The oxyhydrogen nozzle of the oxhydric apparatus 
is cooled by water' and other heat absorbed so effect­

ually, t h a t  fl a m  e 
striking back is im­
mediately cooled be- ' 
low the p o i  n t 0 f 
ignition, and conse­
quently extinguish-· 
ed, so that all dan­
ger of explosion is 
e l i  m i n  a ted, The 
cooling device also 
serves the purpose 
of mixing the gases 
intimately. 

Post Card 
Instruction. 

Consul Frank S. 
Hannah, in the fol­
lowing report from 
Magdeburg, tells of 
the new educational 
use of pictorial post 
cards in Germany : 

sheared cut and re­
quires little or no 
finishing. The chem­
ical composition and 
physical propert i e s 
of the material are 
not affected beyond 
a distance of 1/100 
inch from the cut. 
The precision of the 
cut varies f r o  m 
1/25 inch in plates 
less than 2 inches 
thick to 1/6 inch in 
the thickest objects, 
and the width of the 
cut varies from % 
to 1/5 of the thick­
ness. Armor plates 
can be cut in one· 
twentieth 0 f , t he 
time required for 
mechanical cutting, 
and the sharply 10' 
calized' heating prob­
ably c a u s e  s I e s S 

strain than punch­
ing and shearing 
develop. If oxygen 
costs two cents and 
hydrogen two-thirds 
of a cent per cubic 
foot, the cost of cut­
ting an iron plate 
4/5 inch thick is 
about 714 cents per 
running foot-about 
half the cost of 
mechanical cutting. 

The Metal-Cutting Eqnipment, Cutting a Steel Beam. 

At the r e c e n t 
meeting of the Ger­
man Geograph i c a l  
Society the idea was 
advanced for the 
first time to employ 
picture postal cards 
as means of instruc­
tion in the schools. 
The post card indus­
try has made enor­
mous progress i n 
the last few years, 
and in the last few 
months cards have 
been brought into 
t h e  market illus­
trative of natural 
history, political his­
tory, and for use in 
instruction in the 
G e r man language, 
which h a v e m e t 
with the hearty ap­
proval of professors 
and te a chers of 
reputation. 

SpeCial machines 
are constructed for 
cutting various ob­
jects. The pipe-cut­
ting m a c h i n e  i s  
made in a number 
of· sizes for pipes. up 
to 4 feet in diam­
eter. The noz z 1 e s 
are attached to a 
f r a m.e which is 
easily adjusted to 
the proper position 
on the pipe, and are 
guided by a small 
wheel t h a t  r u n  s 
around the pipe. An­
other . machine is 
designed for cutting 
flanges and lateral 
openings in pipes 
for branch connec­
tions. Then there 
is a machine which 
c u t  s oval, round, 
and square man· 
holes in large pipes 
and boilers. In the 
p I, a t e-cutting ma-

Even Thick Armor Plates Van Be Cut with the Gas-Flame. 

chine used in very 
thick plates the nozzles are moved in a straight line 
by a long screw and a hand wheel. Finally, there is 
a "universal" machine which can be arranged to 
make curved and polygonal cuts of any pattern in 
addition to the simpler cuts effected by' the other 
machines. A special form of this universal machine 
is exceedingly useful in taking apar't machinery and 
steel buildings. It operates by cutting of!' the heads 
of the rivets, which are then easily driven out. 

The range of usefulness of the oxhydric process is 
very extensive. The process is regularly employed in 
many rolling mills, boiler shops, and machine shops, 
and it' is used in steel foundries for the removal of 
runners and sinkheads on castings, It is also 
ployed largely in cutting plates for the hulls 
armor of vessels, . in demolishing iron vessels 
buildings, and in cutting up scrap. 

em­
and 
and 

CUTTING METALS WITH OXYGEN. 

ease in 3 minutes. Three runners about 2 inches 
thick and with an aggregate length of 30 inches were 
cut neatly from the flanges of another valve case in 
11 minutes at a cost of 57 cents. The removal of 
runners and sinkheads with planing and shaping ma­
chines is a very difficult, tedious, and expensive 
operation ; and after it is completed it is necessary to 
send the castings back from the machine shop to the 
foundry to be annealed. The oxhydric process is 
applied in the foundry to castings hot from the mold, 
which are annealed before they go to the machine 
shop for finishing. 

The dome of a blast furnace was removed by cut­
ting it into four parts with the oxhydric apparatus. 
The actual cutting was done in 70 minutes, and the 
furnace, with its new dome, resumed operations two 
days sooner than would have been possible with the 

The school mu­
seum at Breslau has 
undertaken to form 
a collection of these 
cards, and for this 
p u r p o s e  has re­
quested the various 
publishers to for­
ward them samples 
of their output, that 
it may be deter­
f 1ined to -what ex­
tent they may be 
used for purposes of 
i n s  t r uction, Fur-
ther, two teachers in 
Leipzig have estab­
lished a ce n t r a I 
bur e a u for meri-

torious post cards of all sorts intended for purposes 
of instruction, collection, and travel. They have also 
developed and offer for sale two practical systems for 
the display and filing of the cards. These gentlemen 
select and arrange the cards most carefully according 
to pedagogical principles. Such prominent educators 
as Harms, Tischendorf, - Rudolf Schmidt, and others 
have indorsed the plan of using illustrated cards as 
an aid in instruction, and even official bodies, such as 
the Provincial Schulkollegium in Potsdam, anticipate 
favorable results from them. 

• .-. I • 
Solfatara, a semi-extinct volcano rear Pozzuoli; )las 

opened a new crater 250 feet from the ancient one. It 
is emitting a voluminous column of sulphurous gases. 
The activity of Solfatara always is supposed to coin· 
cide with the inactivity of Vesuvius. 



GAS PHOSPHORESCENCE AND METEOR TRAINS. 
BY HERBERT T. WADE. 

One of the most important as well as interesting 
tasks of the scientist is to reproduce in his laboratoty 
on a small scale some of the grand phenomena of 
nature, and study the various underlying causes. In­
deed, the test of many a theory or hypothesis consists 
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'['he '['ube and Method of l'l'oducing the Glow. 

in its actual demonstration or application in a simple 
experiment, while conversely the investigator may see 
in his experimental researches some analogy to natural 
phenomena which enables an adequate explanation to 
be given. Such has been the case in the study of the 
gas phosphorescence or afterglow produced in a vacu­
um tube by high-voltage alternating currents of elec­
tricity paSSing around it in a cylindrical coil, which 
has formed the subject of an investigation by C. C. 
Trowbridge of the Department of Physics of Columbia 
University. Mr. Trowbridge has found that such. an 
afterglow resembles most closely the effect produced 
in the sky by the passage of meteors, to which the 
name meteor trains or streaks has been given by 
astronomers. Further study of. the records of the ap­
pearance of meteor trains in connection with this gas 
phosphorescence seems to establish the similarity of 
the two phenomena, and enables us to explain the 
nature and cause of these luminous clouds. 

The nature of the afterglow seen in the vacuum tupe 
best can be discussed after an examination of the ap­
paratus as arranged by Mr. Trowbridge, and shown in 
the accompanying illustrations. A bulb of the shape 
indicated in Fig. 1 is connected with a Geissler mer­
curial air pump supplied with a McLeod gage, en­
abling a vacuum of any desired degree to be main­
tained and measured. The bulb after many experi-
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in the tube is due to a condition of electrical stress 
produced. in a' ring parallel to the outside coil of wire, 
through which the high-voltage alternating current is 
rapidly surging. When this condition of electrical 
stress is above a certain value, and the gas within 
the tube is within the proper limits of pressure, a 
discharge takes place inside the tuoe, which varies in 
many essentials from the discharge of the ordinary 
vacuum tube with electrodes. When the discharge 
ceases on cutting off the current, the gas in the bulb 
continues to glow, the luminescence gradually fading 
away according to the conditions of the experiment. 
In order to eliminate the effects of the phosphorescence 
of the glass, the stopcock is turned and the afterglow 
is allowed to diffuse into the lower bulb, on which 
the observer's attention is directed, his eyes being 
shielded from the upper bulb by the screens. The ex­
perimental work in brief was to determine the rela­
tion of the duration of the afterglow to the pressure 
of the gas in the bulb and the intensity of the elec­
trical field. It was found that the afterglow was pro­
duced when the pressure was between 2.4 millimeters 
and 0.002 millimeter, and that the maxima of dura­
tion occur at low electrical densities. The longest 
afterglow occurs when there is a white discharge in 
the tube. A( extremely low t61mperatures, -186 deg. 
Centigrade, produced by immersing the bulb in liquid 
air, it was found that while the afterglow was pro­
duced, the intensity and duration were somewhat di­
minished. Now the nature of this afterglow is a diffi­
cult matter to determine. It is due probably to an 
unstable compound formed by the discharge, which 
breaks down and in so doing gives a radiation which 
is accompanied by ionhr.afion. 

Applying the results of this investigation to the 
study of persistent meteor trains, many points in com­
mon soon oecome apparent. These trains, familiar 
to oOservers of the heavens, consist of thin luminous 
smoke or gas left like a floating cloud in the track 
of a meteor and retaining its luminosity or glow for 
as long a period as 30 to 40 minutes. 

Careful observations have oeen made and recorded, 
from which the height of the meteor trains seen at 
night can Oe stated at oetween 50 and 65 miles. They 
are undoubtedly electrical in origin, and reo 
sult from the disturbance produced in the 
atmosphere oy the passage of the meteors. 
These heavenly oodies in their rapid co�rse 
naturally cause an extremely high tempera­
ture, and this is responsible for important 
changes in the nature and composition of 
the ·atmosphere, through which the meteors 
pass. In this way a condition can oe se­
cured where phosphorescence might occur; 
or as the atmosphere is extremely rarefied, 
ionization of the gas may follow, and the 
electrical discharges taking place under 
such conditions may produce the afterglow 
so similar to that in the vacuum tube just 
descrlhed. In support of this hypothesis, 

m e n t s w a s 
fi n aIl y con­
structed in the 
form indicat­
ed, with a 
lower bulb B 
attached an d 
connected by a 

s t o p  cock SO. 
A coil of eight 
turns of wire, 
a, surrounds 
the upper part 
of the tube, V, 
while SS are 
screens t h a t 
cut off from 
the eyes of the 
observer a ny 
light produced 
in the up'per 
bulb, such as 
that c a u s e  d 
b y  fl u o r e s­
c e n  c e. 0 n 
turning t h  e 
stopcock t h e  
afterglow pro­
duced in the 
upper bulb dif­
fuses into the 
lower, where 
it is examined 

Measuring the After·Glow in a Vacnnm 
Tnbe. 

by the observer. To produce a current of high potential in the 
coil, a, use is made of a powerful induction coil I (Fig. 2) whose 
primary is supplied with a 60-cycle alternating current. The sec­
ondary is connected across a spark gap S, and through two or 
more Leyden jars· LL with the coil surrounding the bulb already 
mentioned. 

advanced oy Mr. Trowbridge after a careful study of 
meteor train phenomena and other records, may be 
urged the fact that the atmospheric pressure at such 
an altitude would. be equivalent to· that· maintained in 
the bulb during the experiment, while the rate of 
diffusion of the glow observed in the meteor trains 
is of the 'saine order of magnitude as the afterglow 
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* 
Whitish Mist. 

Sketch of a .lUeteor Train. 

following the electrodeless discharge. Furthermore, 
in both cases there must be an aosence of mOisture, 
as dryness is an essential to production of the after­
glow in the vacuum tube, while moisture could hardly 
occur at the altitudes of the meteor trains. Also the 
possibility of production of the afterglow at extremely 
low- temperatures, such as that of liguid air, and at 
the atmospheric heights mentioned, seems to indi­
cate a further similarity of essential conditions. In 
addition there is a distinct point of likeness in the 
type of spectrum of the visible afterglow and the 

meteor trains, 
w hil e t h e  
phenomena at­
tending t h  e 

fading of the 
p h 0 s p hores­
c e n c e  a r e 
markedly sim­
ilar, indicating 
that the me­
teor trains are 
t u b u l a r  in 
form, with the 
greatest 1 u m­
i n o s  i t y near 
t h e  b 0 r d e r. 

Wh i l e  Mr. 
T r o w b ridge 
does not con· 
sider his ex-
periments yet 
absolutely con-
clusive, never­
theless t he y 
seem to ex­
plain satisfac­
torily the long 
visible dura­
tion of the 
meteor train, 
while the sim­
ilarity of color 
in both cases 
also argues for 
the identity of 
t he phenom­
ena in their 
essence a nd 
nature. 

On the passage of the current there is produced within the bulb 
a discharge, which causes the gas in the tube, in this case rarefied 
air, to glow and the glass itself to phosphoresce. This action with. 

Photometer for Measuring the Rate of Decay of Luminosity. 

Recently, by 
further study 
with a new 
form of photo­
m e t e r ,  a s  
shown in the 
i I I u stration, 
1\-1 r. T r 0 w­
bridge h a s  
measured t h e  
rate of decay 
of luminosity 
of gas phos­
p h o.rescence, 
and has found 
that it is the 
same as for 
p h 0 s p hores­
cent Ii 011 d s GAl PKOSPKORESCllrCE AND METEOR TRAINS. 
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such as zinc sulphide. This novel piece of apparatus 
consists of a track about ten feet in length formed by 
two brass rods under tension, on which runs an elec­
trically-controlled carriage. On this is mounted a stan­
dard incandescent lamp, which can be moved away 
from a screen placed close to a tube COntaining the 
phosphorescent gas, and the carriage halted at a series 
of points along the bar as the phosphorescence fades. 
Seven readings that directly compare the luminosity 
of the gas with the standard lamp can be made within 
ten seconds, and these cover a variation of from one­
half to one-twenty·fifth the original intensity of the 
luminosity. The entire apparatus is operated and con­
trolled electrically by the observer, whose head is 
covered by the hood shown in the illustration. 

Applying the law -that tJJ.e rate of decay of gas phos­
phorescence is the same as for phosphorescent solids 
to the decay of the light of a body of phosphorescent 
gas as great in size as a meteor train, the self-lumi­
nous meteor train can be explained on the assumption 
that it is gas phosphorescP1:!.ce, although the train may 
be visible for thirty minutes. This same law will also 
explain the brightening of the sky around the radiant 
point at the time of meteor showers, known as "auro­
ral light." In · this case, however, tlie effect is due to 
combination of the feeble phosphorescing of many 
trains, giving rise to a pale glow in that part of the 
heavens through which the meteor shower takes place. 

. . .  , . 
A SUBMARINE BOAT FOR SPONGE FISHING. 

BY CAPT. JOURDAN, OF THE FRENCH NAVY. 

Sponges are gathered in various parts of the world, 
but . the principal fisheries are on the banks which 
surround the Kerkenah Islands, off the coast of Tunis, 
near Sfax. Divers provided with modern equipment 
have been employed to some extent within the last 
few years, but most of the work is still performed by 
nude divers who, weighted · with large stones which 
they leave at the bottom, descend to considerable 
depths in search of the valua,ble zoophytes, to the 
great injury of their lungs and their general health, 
which is soon ruined by this laborious and dangerous 
occupation. The dress and apparatus of the profes­
sional diver offer obvious advantages, but their cost 
and complexity put them beyond the reach of most of 
the sponge fishers, who are very poor and ignorant. 

A few years ago it occurred to Vicar-General Raoul 
of Carthage, who has taken great interest in this 
l ocal industry, that the progress accomplished in the 
art of submarine navigation might possibly find a 
useful application in sponge fishing. He even con­
structed by primitive methods a sort of submarine 
boat which, imperfect though it was, worked well 
enough to confirm hi's faith in the idea. A local 
society, formed at his instigation for the study of the 
subject, decided upon the construction of a submarine 
vessel devised especially for sponge fishing. The plans 
for the boat were drawn by the director of the Segne 
dockyard near Toulon. The vessel is completed and 
has just successfully passed a series of pressure tests. 

The submarine boat of Abbe Raoul is very much 
smaller and Simpler than its naval prototypes, its 
displacement being less than . 9 tons and its .. buoyancy 
about 1,300 pounds, with all its water tanks empty. 
It is 16¥2 feet long and 5% feet In diameter and 
carries two men. Its general form is that of a cylin­
der with rounded ends. The only openin,g is a man­
hole at the top, which is surmounted by, a turret, 
hermetically closed by a cover that can be operated 
equally well from above or from below. When . the 
vessel is afioat, it is possible to walk on the convex 
top with the a'id of steel handrails which . extend fore 
and aft on each side of the turret. The · vessel is 
caused to sink by opening three sea-cocks and thus 
filling as many water ballast tanks. Two of these 
tanks, placed amidships in the bilge, ' to port and star­
board, have a combined capacity of 154 gallons of sea 
water, the weight of whi�h balances most of the buoy­
ancy and brings the top of the . boat nearly awash, 
These. two tanks are to be kept filled, as a rule, but 
they can be emptied by means of a hand pump. The 
third tank, which is placed between the other two, 
holds only 17 gallons. 

The water flows in directly from the sea and is 
forced out by connecting the tank with two reservoirs 
which contain air at a pressure of 150 atmospheres. 
Small movements of ascent and descent can be made 
and controlled readily by manipulating the cOmprfilSf;!ed 
air valve. In case of accident a lead ",eight of . 1;500 
pounds, which forms the amidship section of the keel, 
can be instantly detached, causing the lightened vessel 
to rise rapidly to the surface. 

The boat is propelled by means of two steel oars, 
with feathering blades, similar to · those employed In 
Goubet's small submarine vessels. The oars pass 
through the hull in water-tight spherical joints which 
give freedom of motion in eVery direction. Similar 
joints are used on the torpedo tubes of warships. 

Attached to the forward fixed section of the keel Is 
a wheel on which Abbe Raoul expects his unique 
vessel to travel over the level bottom of hard sand on 
which the sponges are found. By regulating the 

Scientific ADlerican 
supply of compressed air to the small ballast tanks 
the pressure of the wheel on the sea bottom can be 
made as small as is desired, and there is no apparent 
reason why the vessel should not be propelled .over 
the bottom by the oars-for it has no other motor. 
The purpose of this device 1:s to evade the neceSSity 
of . rising from the sea bottom, and consequently 
drawi;ng on the supply of compressed air in moving 
from place to place in search of sponges. Raoul's 
first boat had a similar wheel, which worked very 
well. 

The sponge fishing apparatus consists of a movable 
arm which projects from the lower part of the curved 
bow, through a water-tight spherical joint, and carries 
cutting pincers at its extremity. By means of this 
device, operated by a man inside the hull, the sponge 
is cut loose and deposited in a large iron basket sus­
pended from the end of a fixed tubular arm of sheet 
iron, which occupies nearly the place of the bowsprit 
of a ship. To the middle of this fixed arm are at­
tached electric lamps and a refiector for the purpose 
of illuminating the sea bottom, which can be observed · 
through a bull's eye in the bow of the boat. These 
lamps, as well as those which light the interior of 
the vessel, are supplied with current by. a small bat­
tery of a.ccumulator.s. A ball of lead, attached to a 
steel wire, can be raised and lowered by means of a 
windlass inside the tubular arm, and thus serves the 
purpose of an anchor. The windlass is operated by 
gearing termInating in a shaft which passes through 
a stuffing box into the . interior of the boat and which 
bears a crank handle at its inner end. Provision is 
also made for telephonic communication between the 
submerged boat and a fioating vessel. 

This sponge fishing marine boat appears to be a 
practical and useful vessel, embodying a principle that 
may well find other applications.-Translated from La . 
Nature for the SCIENTIFIC AMERICAN. 

• I • • •  
CHEAP HYDROGEN, 

The inflation of · ordinary spherical balloons with 
hydrogen has hitherto been made impracticable by 

LANE'S HYDROGEN APPARATUS, 

th"e high price of that · gas, which is I),.ever less than 
1 franc per cubic Il1.llter (about 55 cents per hundred 
cubic feet) . Any meth�d of producing hydrogen at a 
cost little if any higher than that of coal gas would 
be very welcome to aer.onauts, for Jhe lifting power of 
hydrogen is i,1041 or i,200 grammes per cubic meter 
( 6 9  to 75 pounds per tl10usatld cubic feet ) . Mr. How� 
ard Lane has devised _�uch a method, of which a brief 
description is here given. , .  

Hydrogen is evolved in the decomposiEon of water 
by iroIl ln presence of sulphuric -;'cid, l.:J. the decompo­
sition of . steam by tron or carbon at hiih temp�ratures, 
and by the electrolysis of water, which furnishes 
chemically PUre hydrogen, but at a cost of about . '2 
francs per cubic meter ( $1.1C per hundred cubic feet) . 

Lane's process is based on ,  the decomposition of 
steam by iron at a red neat and produces nearly pure 
hydrogen at a cost of 1 franc per 10 cubic meters 
(5¥2 cents per hlJndred cubic feet) . The merits of 

the process have been practic�Ily demonstrated. The 
Russian governmerft has ordered two sets of appar' 
ll.tus, each capable of - rurnishing 20U . cubic meters 
( about 7,000 cubic feet ) per hour. The 'British govern­
ment has . installed a similar apparatus at the aero­
stll,tic park at South Farnborough. The officers who 
have conducted prolonged tests of this apparatus are 
unanimous in asserting that the quality of the gas 
prOduced is equal to that of electrolytic hydrogen, the 
impurities amounting to only 3 per cent. 

The Prussian aeronautic battalion has also asked 
the war department for a Lane apparatus capable of 
futnishing 200 cubic meters per hour. 

Lane's apparatus comprises a furnace containing 
three rows of ' retorts, a small steam boiler and two 
gas generators, one of the Wilson, the other of the 
"high-grade" type. The high·gra!Ie generator produces 
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from soft coal and other ordinary fuel a gas which 
contains from 40 to 48 per cent of hydrogen and 
evolves much heat in combustion. The Wilson gen­
erator produces from coal, coke, wood or other fuel 
an inferior gas which is used in heating the retorts 
and is sent to them directly, while still hot. The re­
torts contain fragments of iron. 

The operation of the apparatus is as follows : The 
retorts having ' been heated to redness by combustion 
of the

' Wilson gas, steam is admitted to the retorts of 
one row, where it is decomposed, with evolution of 
hydrogen, until the iron has become completely oxi­
dized . to magnetic oxide; The current of steam is 
then turned into the second row of retorts and gas 
from the high-grade generator is admitted to the first 
row. Tliis gas, consisting chiefiy of hydrogen and 
carbon monoxide, . reacts with the heated magnetic 
oxide of iron in the retorts, producing metallic iron, 
water vapor, and carbon dioxide. The solid contents 
of the retort are therefore restored to their original 
condItion and can be used ' to decompose more steam 
and _ liberate more hydrogen. These two operations 
are carried on alternately in each of the rows of · re­
torts, in rotation, for an indefinite time during which 
there Is a continuous evolution of hydrogen. 

The first operation is represented by the chemical 
equation : 

. 3 Fe + 4 H.0 
t68 lbB. + 72 lbB . 

Iron Water 

Fe.O • 
282 lbB. 

Magnetic oxide iron 
+ S H; 
+ S lbB. 

Hydrogen 

The second operation is represented by the equation : 
Fe 0 + 2 CO + 4 H a Fe + 2 CO. + 2 H�0 

232 'b�. + 56 IbB. + 4 lbB. t68 lbB. + 88 IbB. + 36 l1l8. 
Magnetic oxide Carbon Hydrogen Iron Carbon Water 

iron monoxide dioxide 

In the cycle of operations, therefore, 4 pounds of 
hydrogen, in the cheap f-orm of producer gas, are con­
sumed, and 8 pounds of hydrogen are delivered in a 
practically pure condition, as appears from the first 
equation. 

The hydrogen, however, contains small quantities of 
incidental impurities. It is, therefore, put - through a 
washer and a second purifying apparatus before being 
used for inflation. 

The purified gas contains 97.2 per cent hydrogen, 
1.8 per cent formene or marsh gas ( CH.) and 1 per 
cent nitrogen. 

The cost of the gas may be computed from the fol­
lowing data of experience : 30 kilogrammes of coal, 
worth in England 12 francs per ' metric ton, are re­
quired to produce 10 cubic meters of hydrogen. An 
apparatus of the capacity of 200 cubic meters per hour 
can be operated by 4 men at a maximum wage of 1 
franc each per h.,pur. Interest, depreciation, repairs, 
etc., amount to 0.30 franc per 10 . cubic meters. Hence 
for the cost of 10 cubic meters of · hydrogen we have : 

30 X 12 Franc. 
Coal ---- . . . . . . . . . . . . . . . . . . . . . .  0.36 

1,000 

1 X 4 X 10 
Labor 0.20 

200 

Amortization 0.30 
Unforeseen expenses . . . . . . . . . . . . . . • . .  0 .14 

Total cost of 10 cubic meters . . . . . . . .  1.00 

This is equivalent to 55 cents per thousand cubic 
�et.-M. Degoul in L' Aerophile. 

• • • • • 
A N!lw Scale Preventer, 

A new method of preventing scale in boilers has 
been invented by· F. Brunn, _ a Russian engineer ; it 
consists in adding A small quantity of linseed to the 
boiler water. ,The . !lPParatus, as described in Tech­
nitchesky Wyestnik; consists of a copper tank divided 
into ' two parts hlV' a '· fine�meshed horizontal sieve. In 
the upper .part. is :;put· a , quantity of -linseed, and this 
part ilL comieeted with the hot-water supply. The 
resulting decoction filters through the close·meshfild 
douhle copper sieve to the lower· part, from where it 
is ted to .the boiler through the injector. 

The slim� substance of the solution attacks every 
particle of the forming scale, which does not adhere 
to the wall!!r:' oJ tl1e boilers, and is readily ejected when 
the boiler is blown out. Even should this mass settle 
upon the wallS, it. forms a porous, spongy substance, 
easily -cleaned off. Experiments made at a number of 
government and other power plants in Russia have all 
given satiSfactory results. New boilers were 1i:ept free 
from scale, and old boilers were gradually cleansed. 

The necessary ,quantity of linseed is about half a 
pound for every 100 horse-power. Taking 30 pounds 
of steam as equivalent to one horse-power, the quan­
tity' works out at about half a pound · of linseed for 
every 270 gallons of feed water. 

The apparatus being merely a divided copper . tank 
with connections to the boiler, has the. advantage of 
great simplicity of construction. It seldom needs any 
more repairs other than an occasional cleaning of the 
Sieves, and the expenses of running it are very small. 
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The Careleune •• of Hallway Employee •• 
To the Editor of the ScmNTIFIC AMERICAN,: 

Mr. Fagan, towerman at West Cambridge, Mass., 
B. & M. RR., states in his series of articles, now ap­
pearing in the Atlantic Monthly, that a majority of 
the railway accidents are caused by carelessness of 
employees. I think that Mr. Fagan's theory is entirely 
wrong, and may result in causing the traveling public 
a great deal of unnecessary anxiety for their personal 
safety. I have had eighteen years' experience in rail­
road work, ten years of it  as a towerman, and have 
worked in some thirty di:ITerent towers, and been a 
witness to several ,accidents, but have never known of 
any tnat were caused by neglect , or carelessness of 
employees. I w1ll admit that employees are but 
human, and sometimes makes niistakes that cause ac­
cidents. Overwork, long hours, and loss of, sleep have 
been the principal caU!iles of railroad accidents. The 
most careful men in the world sometimes make mis­
takes. There are times in every man's life when he 
will do things he cannot account for. 

F. H. SIDNEY, 
Signal Dept. B;  & M. RR., Terminal Div. 

Wakefield, Mass., April 27, 1908. 
• • • • •  

Another Optteal IlIu.ton. 

To the Editor of the SCIENTIFIC AMERICAN : 
In vol. xcvi, page 436,  of your esteemed paper I 

find the, description by Mr. Gustave Michaud of an 
experiment, by which the image of an object is painted 
right side up on the retina, and is consequently seen 
upside down. 

The following experiment, which seems to me stilI 
more appropriate to illustrate the phenomenon, may 
not be generally known to your readers, and may 
therefore interest' you. 

Bore a pinhole in a card. Place the card at a dis­
tance of about four inches from your eye, and look , 
through the hole at the sky or at a light�d lamp ; then' 
move a thin needle in horizontal position very slowly 
Up and down .between YOjlr eye and .the card. You 
then will see the ' needle passing to and fro across thll 
pinhole, but always in apposite direction to th� actual 
motion of the n�edle itself. 

It is obvious that we do not see the needle itself, 
but its shadow, cast on the retiI{a, which nioves in thEl' 
same direction as the needle itself. 

In the same way I should Iik� to ' jnterpret the ex� 
perimant with the three pinholes,. as deseiibed by Mr. 
Michp.ud, quoted above, by sayitLg''thll.t we 'See UPOD, the 
luminous dot, brought about by the central hole In 
one card, the shadow. cast on the retina by the' ,part of 
the other card around the three holes. 

H. ONNEN, Ph.D. 
The Hague, Holland, February 17, 1908. 

.. I e  • •  
Spr1nk.ler. 1JJ, Large BuUdlng •• 

To the Editor of the SCIENTIFIC AMERICAN : 
Your correspondent, Mr. Frederic Bradlee Abbot, in 

issue of 25th instant, invites criticism of his le�r 
in reference to "Sprinklers in Large Buildings," from 
competent persons. The practical experience of the 
writer dates from 1882. The suggestion that per­
forated pipes should be required by law in every busi­
ness building would be impossible to carry out, and 
would be a decided step backward. 

Perforated . pipes were discarded many years ago, 
owing to the necessity of manual control, imperfect 
distribution of water, corrosion and clogging of per­
forations--even when bushed with brass-and the 
excessive water damage caused by fiooding large areas 
where fire was non-existent. There is, however, an 
ordinance in New York which requires perforated pipes 
in inaccessible basements of large buildings, but auto­
matic sprinklers may be substituted in lieu thereof, 
owing to the objections noted above. 

As to the , statement that automatic sprinklers are 
at fault in the headway of fires required for heat to 
reach the sensitive parts : Automatic sprinklers have 
been installed in constantly increasing numbers since 
1874 ; and since the first fire of record, on February 2, 
1877, in which sprinklers operated successfully, thous­
ands of fires have been either totally extinguished or 
held in check. A recent ' statement published by one 
of the principal sprinkler manufacturing companies 
gives a . .total of nearly eleven thousand known fires 
occurring in buildings in which their devices were 
installed, and in the majority of instances the sprink­
lers were successful. 

At the last annual meeting of the National ,Fire 
Protection Association, held in New York in May, 1907, 
statistics were presented showing a record, compiled 
from detailed reports of trained insurance inspectors, 
of 5,458 fires during a period of eleven years, in which 
the sprinklers ,were successful in 93 .7  per cent of the 
number of '  fires, and in most cases the fires Were con­
trolled by very few sprinklers. The comparatively 
small number of failures can be traced to well-defined 
causes, such as water being turned off, fire Originating 
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in unprotected buildings, obstruction of sprinklers, etc. 
The Baltimore confiagration would undoubtedly have 

been prevented, had the building in which fire origi­
nated been protected with automatic sprinklers. The 
insurance rates on thousands of the principal manu­
facturing and mercantile ' establishments in all parts 
of the United States, and in many foreign countries, 
are based on the protection a:ITorded by sprinklers 
against serious loss by fire, which is positive evi'dence 
of the efficiency of sprinklers. 

Fires such as illustrated in the isslie ' of January 11 
wilI continue to occur until approved methods of build­
ing construction and fire probu�t.ion become generally 
adopted. P. D. C. STEWARD. 

Philadelphia, January 28, 1908. 

A Sugge.tton for Solar Engjne In-ventor •• 
' To the Editor of tha SCIENTIFIC. A,MERICAN : 

The article by Mr: Frank c. Perki.ns
' 

which appeared 
in a rel)ent issue of the SCIENTIFIC AM:�i�l:N�: entitled 
"A New Bolar Power ' piant," has given me great in­
terest in this subject, specia\ly ' as .ilty- r,esidenc!il is ' in 
a tropical part pf India:..

' wh&e .  even : ri:Ow .  the ther, 
mometer lil ' the sIiade �' sJIe\vS; aver 100 deg;c water 
frODJ. a closed tank ' eXp'�ed to the ' sun is scaldi�g, 
and a piece � of tneta)\vhich has been lying- in' the' s:nn.'s 
rays cann�t be . toucheg, . . .  

In this same
' 
connection , l oot to Infud a', most tn­

teresting sim:ilar, arti<lle' on '�',r1ie UtillZation .'Of So�r 
Heat for Industrial Purpos�, by " Means 'of a New 
Plane Mirror Refiector," " 'by, Carl Q:untrier, in S'UPPLE� 
MENT No. '1586.  In this .article ' the author w(lrks out 
the details of the connecti(lns,-of lever-s . to.. .each, other 
and a system of plane . mirrors, so that �y the movE'­
men� of only one lever occaSionally, all the sun's rays 
falling on the mirrors are , directed upon a cyllndrical 
boiler and kept there. 

Now, these two schemes are radically diffeI:ent. One 
, aims at concentrating the heat of the , sUn falling on 

a wide area . on ,a small boiler. The s�cond makes no 
. atteinpt at concentration, ' but simply endeavors to 

prevent the escape of the suws heat naturally falling 
, on the Iiipes, which ' in this cas.e compose the JJoiler� , Now it seeins to me there are ': virtues in both of 

these method.s ;  and if so, why not combine them ? 
The "hot box" method would most ()ertainly require a 
large amount of area for the power developed, and 
further it would be at a great disad:vantage both in 
tlie early morning arid in the afternoon, as 'it would 
then r�ceive the :rays of the sun at , such an oblique 
angle:' This ' would make it very slow , in' getting 
warmed up in the niorning and . getting started. In­
deed, I w�s , very much surprised to r.ead that . with 
wa.ter in the boU-er, at ' the latitude of Pennsylvania a 
'Pf-flssUre of 15 pounds could be obtained. 

Now, why woUld not the wise plan be to combine 
these tWfi/ methods i B�ild : the pipi boiler i'u the hot 
box with dolJljle 'glass top, 'as explained in the latter 
article. Then at both the east and west ends of the 
boUer arrange a, system of mirrors, " jh� line of their 
axes of couts� rt,orth and ioUth. ;,: The ' mirrors should 
not be arranged verticaily, but-'. ;;me beh,ind ,and above 
the other, so that the pllure Qf., .aJI the 8.Xe.s V(ould 
maKe lUi angIe of "say -60' deg. - with the ' ground; " and 
of. course incline. away from the boiler. Thus in the 
early morning, ' the mirrors on the west side would 
catch and refiect much more heat than the boiler 
would, and in the afternoon the mirrors on the east 
side would render a similar service. 

The separate mirrors or refiectors would be made 
of the cheapest and most suitable substance; and have 
a length and width dependen.t on structural condItions. 
They would all be capable of rotation on horizon�al ' 
axes, so as to properly direct the light falling on them, 
somewhat as explained in the article , above alluded 
to. A .  somewhat slinilar arraI1l;';ement of refiectors 
might �ith advantage be erected on the north and 
south: sides, the slope of the pl"ne ot the axes (If· 
the ' refiectors eepending some ·on the ' latitude of · 'thil 
location of the installation. 

Of course, I suppose that such an arrangement , ilS 
only to ,be thought of in connection with- small powe'r ; 
but it should be specially adva,�tageoul!! , ,:not ):m,ly 
where fuel is scarce ' and dear, but where gi>va'rnment 
restrictions upon the use of the ordinary . steam botler 
are op'pressive, as: is . the case here. 'The , expenae <'tj,,t 
the frequent 'and §nforced , government inspection, II,Ild 
skilled attendant, put small .st�am plants out of the 
question. H shOuld be p6s.sib1e to' secure permission 
to run a' plant · as abO'te: without' either; as. since the 
degree ,of heat is limited, and the boiler ' mostly of 
pipe, the danger of explosion or accident would . be Ii 
minimum. 

Of course, as .the . supply of steam would be some­
what limited, its most economical use in the engine 
should be sought. For small · powers the compound 
engine w,ou!d be, iJIlpractica.ble, but superheated s!eam, 
which would ' ,  aehieve the same end-lessen!p,g loss 
from cylinder condensation-shduld -be eastly obtained 
from such an apparatus. Simply keeping a portion of 
the' pipe part of the boiler above the water line, and 
making sure that it received a generous share of heat, 
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should insure the superheat of the steam drawn 
from it. 

In this part of the country ( about 300 miles north 
of Bombay ) there is , a great opening for cheap power 
in small units, say under 5 horse-power, for irrigating 
from wells. Except during the monsoon the rivers all 
dry up, out if there were only water, two crops per 
year could be grown. Oil engines are being used, but 
the oil is expensive. 

Now; where solar heat was to be used for pumping, 
or wherever cold water be avaHable, the engine could 
be run cond�nsing, and any well-constructed engine 
running condenSing, and with superheated steam, 
should give a good account of the heat supplied to it. 

These are only the few ' first thoughts which , have 
come to me on reading the , article. ' It see�s to me 
that if the subject were ,only ,determinedly attacked, 
something could,  be made ' out of it. 

H. F. BISHOP, B.M.E. 
Nadiad, India, March- 2l!, 1908. 

Soap Tree •• 
Consul-General Richard Guenther makes the follow­

tng repm�.· from: . F,rankfort, Germanf : 
"Mr:" �R . . La�, <if this city, cOuncilor of commerce 

an'd 4elegate 'to the GQvernni�nt of Algiers, states 
boot b� ' has just returned 'frOm a ' c�mmercial tour 0{ 
-study in. Algiers, where he was called by that govern­
ment. During his trips he met one of the largest land­
ed proprietors, Mr. S. Bertrand, chairman of the Al­
ge:riau "Agr,icultural Society, at UArba, near Algiers, 
whose domain �omprises many thousand hectares ( hec­
ta�e; '2,471 aeres) .- which are planted with vines, 
oranges, olive and soap trees. He has succeeded, after 
numerous experiments, in cultivating a large plant'l­
tion of soap trees, from which he gathers . seveL� 

'thousand tons of berries annually. ' The soap tree re­
sembles an apple tree of medium growth. The fresh 
fruit is green, the interior of which, besides the ker­
nel, contains a yellowish gelatinous. sticky substance . 
The fruit, used for making soap, contains three times 
as much soap as the 'panama' wood. It seems to be 
destined to be of great service to the cloth and linen 
manufacturers, and above all, for domestic purposes, 
as It  can . be used to clean linen and silken fabrics and 
colored embroideries. The use of the soap makes the 
colors run together." 

• • • •  
The Current Supplement. 

In the launching of the "Ersatz-Bayern" last month, 
Germany set afioat the first of the many "Dread­
noughts" which she is either now building or has in 
contemplation. The opening article of the current 
SUPPLEMENT, No. 1688; gives such details as are now 
available of the ship's armor and armament. A spir­
ited drawing of the vessel by Norman Wilkinson ac­
companies

' 
the text. The majority of manufacturers 

are dependent upon the combustion of coal for the op­
eration of their mills. The man who is responsible 
for the continuous and economical operation, of a plant 
should, therefore, know

' 
where he can get the best coal 

for his purpose, and how much he ought to pay for it. 
E. J. Bailey' endeavOrs to give tIi.e manufacturer this 
information in a simply-worded instructive paper; A 
small alternating current motor ca,n be constructed by 
anyone having ordinary skill in the use of tools, and 
having access to a screw-cutting lathe with a swing of 
9 inches or more, by following the clear instructions 
given by Frederick E. Ward in a paper published in 
the current SUI'PLEMEN�. His' motor is of the "creep­
ing-field" induction type, and is deSIgned to run on a 
100- to 120-volt, 60,cycle single-phase alternating cur­
rent circuit, such as is now in. widespread 'use fol' the 
lighting

,
9f dwellings. Working drawings accompany 

his text, showing the size of every part. This being 
the day of I!lillions and millionaires, Stanley C.  Bai­
ley's 

'
excBfte-di: little article on the meaning of , millions 

s�puld be' read with interest. WaIter Irving writes on 
the starting of gasoUne engines. An automatic device 
hai been brought out in France 'for the protection of 
fruit trees and th.e like from the action of frost and 
haU'; �to�uis>' The Paris correSpondent Of the SCIEN­
TIFIC AMERICAN d�scribes this system. Bodies which 
have been . .  but little investigated up to the present 
tIme but which afford a wide field for reEfearch, are 
pho�'horeBcent substances. Some new researches on 
the subject are described by Prof. Urbain of the Uni­
versity of Parls. William W. Harts states how the 
debris from hydraulic mining in California is im­
pounded. "The Myth' of Malleable Glass" is the title 
of an article which :traces to its, . source the ' whole 
story of , a "lost art." Dr. Willis Eugene Everette's 
paper on "The Formation of Mineral 'VeIns" is con­
tinued. . . .  , . 

Dl8trtbntton of Soap Nut Seed •• 
E. MouIle, of JacksonviHe, Fla., informs us that he 

has filled so many applications for free soap nut seeds 
as the result of his article in the ScmNTIFIc AMERIca 
that his supply il'l exhausted. 
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SOME NOTABLE GROUPS O F  NORTH AMERICAN BIRDS. [ In the ornithological room at the American Museum 
of Natural History, New York, there are striking 

Scientific American 

by reflected daylight;  in dull weather the light is a 
soft glow from hidden electric bulbs. The painting of 
the background and the arrangement of the objects 

Florida is the Country of Aquatic Birds, Which Find Safe Shelter in Its Swamps and Bayous. 

One of the largest of Florida birds is the sandhill crane. 

comparative examples of the methods of presenting 
normal natural history as practised thirty years ag'o, 
and to-day. On the ground floor are cases of birds­
thousands of birds-in closely-packed tiers, each stand­
ing symmetrically on a tiny block of wood, usually with 
its neck "artistically" curved and its body padded with 
tow, with little attempt at suggesting the life form or 
attitude of the bird. 

In the gallery surrounding this room are mounted a 
number of notable groups of American birds. This 
series, which is known as "The Habitat Groups of 
North American Birds," does not follow the old cus­
tom of arranging according to genera. It is a series 
of vignettes of bird life of different localities stretch­
ing from southern Florida to the Gulf of St. Lawrence, 
and �rom Virgini� to California:] At present there are 
more than a dozen of these groups completed ; the full 
series will exceed thirty, in number, and probably will 
be completed during 1908. [;he novel features of 
these groups consist mainly in their painted back­
grounds, which faithfully reproduce typic,,"l landscapes 
in which the birds are found ; in the method of light­
ing ; and in the natural pose and arrangement of the 
birds� 
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have been done to harmonize with this method of 
lighting and limited' viewpoint. When the cases are 
complete, the museum will give us nQt only a series 
of vignettes of American bird life, but a series of 
attractive and trustworthy paintings of characteristic 
American scenery in novel settings_ 

We give a few illustrations, which convey some idea 
of the beauty of the bird.s and their surroundings ; in 
a later issue we hope to give further examples, to­
gether with some account of how the specimens were 
collected and the cases arranged_ 

Florida has always been a rich field for the hunter, 
and a number of the specimens at the Museum come 
from the southern peninsula. One of these groups is 
reproduced. Those who see the view of Pelican Island 
will have an adequate idea of the appearance of a 
"rookery" of these curious birds. The case, with its 
truthful background, is decidedly educational. The tree 
or: the left and the stumps beyond remind us that the 
pelicans were originally tree or bush builders, and 
that their nests are on the ground because their weight 
in past years has smashed down the bushes. Beneath 
the tree a bird broods over her two eggs and newly­
hatched! young one. Beyond 'her two young ones are 
taking regurgitated food from the tip of their parent's 
bill ; and in the center foreground young birds of 
a larger growth are taking the food from the parent's 
gullet_ The other birds in the foreground show the 
varying plumage of different ages. 

The second Florida group shows a pair of sandhill 
cranes with their nest set among the ' reeds of a shal­
low marsh. The third group, again of water birds­
Florida is the land of aquatic birds-shows ' the curious 
anhinga or snake bird. The reason for the popular 
name of this bird is seen in its slender sinuous . neck, 

In gfound plan the cases containing the groups are 
straight in front, with a curved bac�ound. The 
groups are seen through a sheet of glass whteh occu­
pieR the central part only of the front. The lighting 
is from one direction only ; from the front, and from 
above the glass. In bright weather the scene is lighted 

The Brown Pelican is a Community Dweller. 

Th!&seene is a reprodnction of a great nesting haunt on Pelican Island, which is quite as crowded with the birds a8 here shown. 

The Pacitic Coast Will be Represented by 8everal tiroups. 
One ot the earlier ones is the Brandt's cormorant gronp. The setting shows the rocks oft Monterey. 

SOME NOTABLE GROUPS OF NORTH AlirlERICAN BIRDS. 

particularly shown by the bird in the water. With its 
body submerged and the slender neck and head alone 
visible, it looks remarkably like a swimming snake. 

Though such water-haunting birds, the anhingas 
have not water-turning plumage, and after a prolonged 
swim rest ' with their wings spread out to dry. 

Another illustration carries us to a typical Nebras­
kan prairie scene. In the early spriI),g morning, just 
as the dawn is flushing up, the prairie chicken call , 
challenges to each other, and tile males strut and fight 
while the sober plumaged females look calmly on. 
Finally the Pacific coast is represented by a group of 
Brandt's cormorants. [One of the most recently completed of the groups 
rep,resents the wild turkey. This is set amid the 
brush and fallen leaves of a West Virginia forest, 
with a stretch of hill landscape beyond. JThiS scenery 
is carefully painted from a number of studies made 
in the field ; our final illustration shows the artist at 
work on it. 

Our thanks are due to Prof. Frank M. Chapman, 
the collector of the birds, and to Mr. J. D. Tiggins, 
who modeled many of the accessories, for their cour· 
tesy in supplying information . 

• I .  I • 
Electrical Waves as a Disturbing Factor In 

Photograph y. 
BY DR. ALFRED GRADENWITZ. 

One of the most curious phenomena observed by 
experimenters in photography is the fact that metallic 
objects by their contact with sensitive silver-bromide 
layers, or. even without any immediate connection, 
when located at some distance from the latter, will, 
as it were, produce a picture . of themselves without 
any apparent action of light. 
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This phenomenon has been interpreted in different 
manners, without any really plausible explanation 
having been found, and the hypothesis of vapors liable 
to act on the plate being given out from the metal is 
the one most generally adopted. The question as' to 
whether metals may produce a partial self·exposure of 
t.he photographic plates contained therein should like­
wise be mentioned in this connection. 

Now, some interesting experiments have been re­
cently made by Mr. Joseph ' Rieder, of Steglitz, near 
Berlin, showing that electrical waves, such as used in 
wireless telegraphy, are apt to produce photographic 
pictures, and these experiments would seem to shed 
some light on the problem above mentioned: 

The first method suggested for ascertaining the 
presence of electrical waves is the use of a 
coherer, that is, a tube filled with metal powder, 
which under the infiuence of electrical waves under­
goes an alteration in its resistance to the electrical 
current. Though t" 'l action of a cohereI' is not yet 
perfectiy clear, it may be said, with some degree of 
Ukeliness, that it is due to the sparks passing between 
the metal particles, which becoming melted together 
will constitute a bridge to the electric current. 

Now, the experiments made by Rieder were as. fol­
lows : A record made . with a shellac solution on a 
glass plate, before becoming dry, was spread over 
with aluminium powder, and was brought into con­
tact with a highly sensitive photographic plate and 
protected against light rays. The plates were then 
subjected to the effect of electrical waves, and after 
developing, the record was found to be reproduced 
distinctly on the sensitive plate. It was at first pre­
sumed that the aluminium powder might possibly have 
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An Early Mornin g �pring Scene in Nebraska. 
The prairie chicken call one another with far-sounding challenges, and when they meet the males strut and fight before the females. 

instance be fixed most. accurately, according to the 
duration, number, and intensity of di!!charges. A glass 
plate with a dot of metal powder, coated at the back 
with a metal sheet, which in turn communicates with 
an antenna, should be used in this connection. The 
thunderstorm would then be characterized by the 
length and intensity of the dots and dashes recorded 
on a sensitive tape sliding past the metal powder. 

The apparatus can also be used to record the dots 
and dashes of the Morse code. Advantages claimed 
for this system are that it does not comprise any 
sensitive mechanical parts, and that as the process is 
purely chemical, it is free from any deray due to 
decohering and . to the mechanical recording. Hence 
the speed of Signaling should be superior to that of 
other systems, provided the receiver be sufficiently 
sensitive. 

• • • 

Portland Celnent Production. 

The Anhinga or Snake Bird from Florida. 

Returns to the United States Geological Survey rep­
resenting 95 per cent of the Portland-cement produc­
tion of the United States for the year 1907 indicate 
that the total output of Portland cement in the last 
calendar year was' approximately 48,000,000 barrels, as 
compared with 46,463,424 barrels in 1906 and 35,258,812 
barrels in 1905. The increase in production in ' 1907 
over 1906 was below' 'the average of previous annual 
gains, which is said to have been the result of general 
business depression in the latter part of the year. The snakelike appearance of the swimming bird Is well shown; and to the right a bird Is drying its dripping plumage after a swim. 

exerted some reaction of its own on the silver 
bromide. However, as no trace of a photographic 
record was observed on other plates similarly treated 
but not exposed to the influence of electric waves, the 
hypothesis that the picture was really due to electric 
sparks could no longer be discarded. 

One curious point in connection witti these experi­
ments is that the metal powder at the places of 
strongest exposure showed the smallest density of 
aggregation, . in opposition to what might be expected. 
Nor was it found necessary to decohere the powder 
by means of a trembler before repeating the experi­
ment. In fact, whenever the apparatus was struck by 
electric waves, a photographic record, the more intense 
as the action was stronger, was made. Furthermore; 
the effect� were found to be stronger when the back 
of the glass plate was coated with metal. 

In a later experiment some colophony solution was 
pressed with a rubber stamp on a slightly heated 
glass plate, and the inscription on the latter was 
powdered over with aluminium powder, while the 
back of the glass was provided with a thin copper 
coating and brought into contact with a silver­
bromide plate in a light-proof holder. Sparks were 
produced by means of a small influence machine. The 
results of these experiments exceeded all expectation. 
The machine, located at Mr. Rieder's house, would 
produce the record on the plate even when the holder 
was carried down the street to a distance of about 
seventy meters. 

The arrangement described affords an excellent 
means of directing electric waves, which will be util­
ized primarily by science. The apparatus provides a 
means of gaging the duration and intensity of the 
waves. The character of a thunderstorm can for 

The Hack� I'()Uul1 lUlU ;:'Inungs Are All UaretuUy :studied in the Field. 
The artist Is here painting a Virginia Jandscape as a setting for a wild turkey group. 

SOlliE NOTABLE GROUPS OF NORTH AMERICAN BIRDS. 
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A Novel Departure In the Field of Electric Heating. 

The principal disadvantage of electric heating sys­
tems is that the heated air is supplied to the room 
directly from the radiator wire. Apart from waste of 
heat, this completely dries the air of the room. 

A scheme of heating . by means of electric radiators 
recently designed by Mr_ Gutjahr, of Berlin, utilizes 
ordinary stoves or fire places, which in order to be 
started are connected to the electric mains. The in­
terior of the stove comprises an electric radiator, 
which, OWiIlg to the air circulation produced' by draft, 
will raise it rapidly to a high temperature, producing 
an accumulation of heat. This heat is given . off from 
the tiles to - the aIr of the room in exactly the same 
manner as in the case of coal stoves, thus avoiding 
Rny intensive heating or drying of the air. 

The electric radiator consists of a 'conductive wire, 
carbon or the like. The stove is a closed one pro­
vided with valves . to compensate for the air tension. 

About an hour is required to heat an ,ilverage room 
in the case of normal current consumptions_ In the 
case of current costing 4, cents per kilowatt hour, whieh 
is the average price in Germany, the cost of operation 
of this novel scheme. of .electric heating would be 
relatively low. 

In designing and arranging the radiators the New­
tonian law of heat radiation has been accounted for. 
According to this law, a radiator will give off its heat 
the more rapidly as its cross section is greater and the 
intermediary layer thinner, wh.ile the rate of heat 
evolution on the other hand is proportional to the 
difference in temperature between the radiator and the 
surrounding air. 

• • • • • 
AutOlnatlc Street Lighting In London. 

In certain suburbs of London, where street lighting 
is carried out by incandescent gas, more especially 
upon the high-pressure system, great success has at­
tended the automatic system of lighting which has 
been widely introduced. The device is the invention 
of Dr. Rostin. In one suburban area extending over 
16 square miles, 1,300 lamps are so lighted. The de­
vice has proved comp\etely reliable, economical, and 
profitable as well as efficient, since the same benefits 
accruing from the use of electric light are obtained in 
regard to gas lighting from a central station. It is 
especially useful during the winter months, when fogs 
are frequent. Directly the fog settles down upon the 
city, the whole of the lamps so fitted can be lighted 
simultaneously, and extinguished with equal facility 
and celerity when it lifts. It has been found in this 
particular suburb that the use of the device has result­
ed in a saving of 400 lighting hours per lamp, which is 
equivalent to an economy in gas consumption in regard 
to 400 lamps alone of some $53'5 per annum. Further­
more, the incandescent mantles have a longer life as 
compared with the former system of individual light­
ing by manual effort, which represents a further sav­
ing of $1,200 per year. The cost of fitting up the 
apparatus to 800 lamps was $10,000, and in the first 
year's working a total economy of no less than $1,735 
was secured, which is equivalent to over t7 per cent 
upon the capital outlay. In view of this satisfactory 
result, the company supplying the gas for street light­
ing purposes are fitting the whole of their lamps, 
numbering over 4,500 in ail ,  with this device. In Eu­
rope also several cities and towns lighted by ga� have 
similarly adopted the invention with equally striking 
results. 

• .  e I • 
A. WickeI' Lifeboat. 

A lifeboat that has more than mere novelty to com­
mend it to the .attention of the seafaring community 
has recently been constructed by C. J. F. de Vos, of 
Rotterdam. lts claims are essentially practical and 
there is nothing about this Dutch invention to suggest 
the fantastic-a characteristic too often encountered in 
lifeboat patents. 

In point pf fact there is nothing unusual in the 
model favored by Mr. de Vos ; it is in the adoption of 
a new m:;tterial of construction that the value and in­
terest of his invention lie. Its hull is made of ,cane 
or plaited wicker ,work and the inventor, who is al­
ready well known in Holland for his marine auxili­
ary patents, claims ;ic6r this new method of lifeboat 
building many advantages over other , and older 
forms. 

Its . . first and foremost advantage is obviously its 
practically unbreakable character. ThIs has already 
been put to a severe test in a collision whic.h occurred 
on the River Maas some months ago betwee.n a Bel­
gian sailing yacht and a Dutch motor boat. The vio­
lence of the collision was considerably mitigated by 
the fact that this wicker lifeboat lay between the two 
craft, and as it turned out acted as a sort of buffer, 
sustaining no other damage than the breaking of the 
mast 1ind stays. 

It is unsinkable, it has " no rusting materials and 
therefore requires no paint. It is not liable to leak­
age, and in addition to being much lighter than ordi­
nary wooden boats it has more room for storing pro-
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visions and water. Finally, it costs less money than 
the usual type of boat.-The Shipping World. 

• t e l . 
THE ORIGIN OF THE STAR. AND CRESCENT. 

BY EDGAR J. BANKS. 
It is the popular impression that the star and cres­

cent upon the Turkish flag are of Mohammedan origin. 
There is, however; a legend which says that in the 
year 340 B. C., when Philip of Macedon, the father. of 
Alexander the Great, was 'oesieging Byzantium, as Con­
stantinople was then called, and was about to assault 
the city by ,night, a strange light appeared in the 
heavens to warn the inhabitants. The people within 
the walls, seeing the light; seized� their arms and re­
pelled the attack, and Philip, aware that to war with 
people who were_ receiving the aid of the gods was 
hopeless, withdrew. The grateful Byzantines commem­
orated the victory by gIving the miraculous light the 
form of a crescent and star, and stamped it upon their 
coins. 

The numismatist sees little truth in the legend, for 
he finds the star and crescent stamped upon the coins, 

The Star and Crescent on a Coin of Hadrian and 
on the Border of an Ancient Persian Coin. 

not only of Byzantium, but of ancient Rome, Greece, 
Persia, Parthia, and even of Macedonia. From the 
widespread use of the design at so early an age, it 
would seem that its origin dates from a far greater 
antiquity. It is now known that the crescent and star 
were employed by tfi. ) early Babylonians of more than 
6,000 years ago. 

The characters of the language of Mesopotamia, Uke 
the Egyptian, were originally hieroglyphic, and , the 
several hundred groups , of wedges by means of . whfcb 
the language was later expressed in writing, may now 
be traced back to the ' original hieroglyphics. ' one 'o! 
the early picture words was , a crescent and a star, and 
this picture, which was pronounced shiptu, was ' ep:1-
ployed to express an incantation or exorcil:lm, pr any; 
thing capable of driving the &viI .spirit from the body 
of which it had taken possession. Clay tablets record­
ing the ancient exorciSms have been foun'd in the r\lins 
of Mesopotamia, and at the beginning of such , tablets 
appears the sign which developed from the cre.seent and 
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Evolution of. the Star and Crescent from the Original 
Hieroglyph to the Cuneiform Writing. 

THE ORIGIN OF THE STAR AND CRESCENT. 

the star. The symbol, therefore. may have been not 
only the word for· incantation, but a charm from which 
the evil spirits were supposed to flee.. In every age in 
the Orient, the people have pOl!;sessed similar charms. 
The Assyrian kings stationed wInged mOllsters with 
forms half human at their gateway-ti, to keep all evil 
from entering within the palace. ' The poorer people 
suspended clay tablets above tlie entrances of their 
houses ; the Jews attached the inezuzoth to their door 
posts, and the early Christian believed that Satan fied 
from the presence of the cross. The ' modern Oriental 
may purchase in the ' bazaars blue glass beads, verses 
from the Koran wrapped in leather cases, and other 
devices to serve a similar purpose. The crescent and 
star formed a symbol which the Mesopotamian of 6,000 
years ago employed as a charm. 

Among the ea.rly peoples. of . .MesoPOtamia all of the 
heavenly bodies were. regarde.d as deities, but the moon, 
beca�se of the variety of the ,Shapes which it assulI!es, 
and - the irregularity of , its appearance" was the chief 
of them all. Special reverence was therefore paid it, 
and s!)me of the. oidest , and most ' iulPortant of the 
Babylonian temples, as at lJ� and Haran, were de­
voted to its worship. ' It is thus , easy to understand 
how the crescent, the symbol by which the moon god 
was represented, WaS supposed to have the power to 
avert evil, and then together with the star it formed 
t.he "'ord for · indantatioll. When Babylonia passed into 
t.he hands of the Persians, the sYl1lbol appeared upon 
the coins. From the Persians it was transmitted to 
the Parthians, the Byzantines, the Romans, and the 
Greeks. Finally the Turkl:l, who succeeded in the pos-
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session of the greater part of the countries of the an· 
cient world, adopted it as a device for their fiag. The 
star and crescent were therefore a Babylonian charm 
which was supposed to possess the power to ward off 
evil, and to the superstitious its modern descendant, the 
Turkish , flag, should bring "good luck." 

. , . . .  
The Charred Ceiling. 

A simple test which everyone can try for the pres­
ence of free sulphuric acid in a liquid consists in 
streaking the liquid upon a piece of white paper, as 
with a quill pen, and drying the paper before the fire. 
The track of the sulphuric acid, if any is present, is 
marked out by a black line appearing ' as soon as 
the paper is dry and warm. In shoI:t, the acid in this 
procedure is concentrated until it becomes strong 
enough to char the paper. The test is quite delicate 
and is practically demonstrated in the rooms of a 
house lighted by means of coal gas. Sooner or later 
the ceiling of a room in which _gaslights are burning 
is blackened, and if chimneys over the burners are 
used the blackening ' is more or less localized in a ring 
immediately over the burner. The common acceptance 
of this is that soot is. deposited, wh.ereas the discolor­
ation may ' not be due to soot at all. We had o�casion 
recently to examine the circular patches of discolor­
ation which appeared in just those places on a papered 
ceiling which were immediately . above a gas burner. 
The apparently charred pieces of paper were very acid 
and sour to the taste and on soaking them in distilled 
water a weak solution of .sulphuric acid was obtained_ 
Further examination showed_ that the amount of sul­
phuric acid in the paper was ' equivalent to as much 
as 16 grains of pure acid to the square foot: The 
charred ceiling, therefore, is the result of the action 
of sulphuric acid derived from the combustion of the 
sulphur compounds contained in the gas upon the or­
ganic substances in the ceiling or in the paper (if it 
happens to be - papered) .  It is fairly reasonabie to 
suppose that the action of this sulphuric acid is n!)t 
limited to one part of the ce�ling , but in cou,rse of 
time becomes general. The use or:' a chimney on the 
gas burner concentrates the mischief on the ceiling 
and hence the more or less rapid Japp�arance of black 
circular patches immedIately over the , burners. In 
the case of. a papered ceHing the pa,per is sooner or 
later destroyed, chars, .c�uinbles; and peels off. When 
there, is no chimney the proqucts of combustion are to 
an extent distributed arid tlllln' the charring is spread 

' over a greater ' surface, the, �ilin'g getting seared 
'
mii­

forl!1ly thrriugllout, btit, not so irit�nselY, of corirse, as 
when the effects of the gases . are localized. ' This is 
why the inverted incan.deseeilt g'ils .burner 'appeais to 
i11acken the ceilings to a . less"degree than the upright 
):mrner proyided with 8;. cb.ilnney. The , products of 
combustion ill the fOrmer case are pistribute,d, . While 
in the latter they are conC!lAtrate.d and directed to a 
comparatively small _ part of ' the ' ceiiing, The . worst 
feature from a health point of view of gas ' lighting is 
undoubtedly this production of sulphurous ang, sul­
phuric acids, for in comparison whh these the other 
products of combustion-namely, the moisture' and 
carbonic acid gas which are both normal ' prod)lCis of 
human exhalation-may for all practical purposes be 
neglected unless, of course, no precautions are taken 
in regard to their removal by ventilation. It is to be 
regretted, therefore, that the hitherto strict require­
ments concerning the permissible amount of sulphur 
components in coal gas are in many cases relaxed. We 
are 'quite aware that the complete removal of sulphur 
from coal gas is a very costly business in its manu­
facture, but if an economical method of freeing coal 
gas entirely from sulphur could be devised and put 
into practice the chief argument which hygienic con­
siderations raise against the use of coal gas for light­
ing and even heatil;lg purposes in some cases would 
have to be dismissed. As it is, the obvious drawback 
to coal gas containing sulphur compounds is that the 
products of its combustIon are calculated to do dam­

' age to the appurtenances of the dwelling room and 
add to the atmosphere a constituent or constituents 
which in the interests of health should not be there.­
Lancet. 

we . l • •  
Dantzic Goid Water Liqueur.---{l. 500 parts meatless 

curacao shells, 150 parts qf cinnamon flowers, 75 parts 
cloves, 100 parts of lavender flowers are cut or crushed 
and digested with 6,000 parts of the finest ( 95 per 
cent ) alcohol and 3,000 parts of water fOT five days, 
at 95 deg. F. b. Allow to trickle into a flask containing 
1,000 parts of alcohol ( 9 5  per cent ) ,  10 drops of Turlr­
ish oil of roses, dissolve i,t by heat and pour it, with 
the digestion fluid and 11,500 parts of the finest alcohol 
( 95 per cent) into the proper storage cask. c. Boii 
11;250 parts by weight of the finest refined sugar i n  
22,500 parts o f  water, clear it during boiling with 
the whites of , two eggs, allow it t6 become perfectly 
cold, mix it with the remaining contents of the cask, 
constantly stirring, and then allow the thus finished 
product to remain at rest for at least three days. The 
gold particles are only mixed with it after it has been 
drawn into bottles. 
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A NEW INSPECTION LOCOMOTIVE. 
BY W. FBANK ll'CLURE. 

Two inspection locomotives, differing in some impor­
tant features from any yet built in this country, have 
been turned out within the past few months by the 
locomotive shops of the 
Lake Shore Railroad at 
Collinwood, Ohio. The first 
one to be completed is 
shown in the photograph. 
It is already in active ser­
vice on the Lake Shore 
road and attracts a great 
deal of attention among 
railroad men wherever it 
goes. 

The chief point . of con­
struction w h i c h distin­
guishes these engines from 
others of similar type, is 
in the fact that they are 
e a c h four-cyUnder bal­
anced simple locomotive!!. 
The combining of the bal­
anced feature .with , R  � sim· 
pIe engine has been used 
in Europe, but these new 
engines are the only ones 
of this type in America, 
and are the , only inspec· 
tion locomotives t h u s 
equipped in the world. Below the forward end of the 
new locomotives are located four equal cylinders, those 
on the outside being connected with drivers, and the 
inside cylinders driving through practically duplicate 
connections to the crank axle. Between the cylinders 
is a single piston , valve with inside admission. The 
valve chamber· has only two steam ports. An opening 
in the port allows the steam to enter the rear of one 
cylinder and the forward end of the other simul-. 
taneously and in equal amounts. This maintains the 
balance. The valve gear, as will be seen, is of the 
Walschaert type. 

As indicated in the photograph, the observation 
room and the engineer's and fireman's quarters 
are under the same roof. There are four 
chairs on each side of the boiler in the obser­
vation room. Th.e interior' finjsh of this room 
is elaborate. An arrangement for signaling 'the 
engineer is located near the right-hand front 
chair. The front doors, it will be noted, open 
outward to winding steps. To prevent coal 
dust ' from being blown into the observation 
coach, the tender is equipped with a sheet-iron 
covering. 

The weight Of the new locomotive&. in worli:­
ing order is 126,600 pounds. The weight on 
the drivers is 85,100 pounds. The diameter of 
the drive wheels. over tires is 63 inches. The 
wheel base of the engine and tender is about 
48-1h feet. The boiler is wagon top in shape, 
and has a working pressure of 180 pounds. 
The total heating surface is 1,466 square feet. 
The water capacity of the tender is 4,300 gal­
lons, and the coal capacity 

'
10 tons. The diam­

eter and stroke of the cylinders is 12lh x 2 0  
inches. 

.. . . . . 
SHIPPING SUBMARINES INTACT TO THE 

PHILIPPINEI:\. 

The recent shipment of two submarines, upon 
the ,deck of a U. S. navaJ collier, to a des­
tination over half way round the world, is a 
new departure that deserves more than a 
passing notice. It is true that the French navy 
did once transport bodilY a very small sub­
marine for a short distance ; but the matter 
was not of sufficient importance to form a prece­
dent for the present attempt. 

Scientific American 
Russo-Japanese war. The novelty in the case of the 
"Shark" and "Porpoise" consists, of course, in the fact 
that the , boats were shipped intact, and the difficulty 
was to find sOme' method of carrying them upon the 
deck of a ship ( since they were too large to be placed 

THE NEW LAKE SHOBE INSPECTION LOCOMOTIVE. 

in the hold)  which would be perfectly safe both for 
the submar1nes and for the ship itself. As far as the 
sliip was concerned, it was necessary to provide special 
supports to . distribute the effect of the concentrated 
load, and prevent the . vessel from being strained in a 
seaway. As for the submarines, the problem was to 
provide some form of cradle in which they could rest 
without strain, and at the same time to lash them. so 
firmly down to the structure of the ship, that not the 
slightest movement would be possible in heavy weather. 

The submarines were placed upon .specially-built 
cradles, �aid upon the main deck of the coliier "Cresar." 
To relieve the strain on this deck, heavy shoring tim-

Floating Derrick Hoisting the " Porpoise " Aboard 
the "Caesar." 
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bers were carried down from the deck frames to the 
upper fioor of the ship's double bottom, and securely 
wedged in place. A transverse bulkhead of the ship, 
which extends athwartship at about the center of the 
cradles, also offered considerable support. Each sup­

marine was carried upon 
two cradles, one being a 
regular launching cradle 
for side launching, as 
practised at the shipbuYd­
ing yards on the Great 
Lakes, the other, or auxil­
iary cradle, having its 
b'e a r i n g blocks inter­
mediate of those of the 
launching cradle. When 
the "Cresar" reaches the 
Philippines, the i n t e r -
mediate supports will be 
wedged up, the end sup· 
porting cradles removed, 
and the launching ways, 
which will then be built out 
until they extend 6 feet 
beyond the sides of the 
vessels, will b e w e 1 1  
greased. The boats will 
then be let down upon the 
1 a u n c h i  n g ways, and 
launched over the ship's 
sides, dropping 7 feet 

from the ends of the ways into the water. 
During the voyage, the weight of the submarines 

resting
' 

in their cradles would be sufficient to hold 
them in place as long as the water was smooth ; but 
since the ship will probably have to pass through 
niore or less heavy weather, precautions had to be 
taken to lash the submarines so . securely to the hull 
of the ship, that, for all purposes of movement, they 
would be practically one with it. To effect this, a 
system of combined tension and compression was 
used. Heavy timber shores were set up between the 
deck and the bilge or rolling keels, as shown in our 
engraving, and the boats were , drawn down tightly 

upon these by means of %,·inch wire cables 
attached at the upper end to ring bolts rivetcd 
to their outer shells, and at the lower end to 
similar bolts riveted to the steelwork of the 
ship's deck. These wire ropes are placed 
diagonally to the length of the submarines, 
and each of them is provided with a turn­
buckle. 

Similar shores and ropes, not shown in the 
photograph, were placed at the bow and stern 
of the boats. The slack of the ropes was then 
taken up by the turnbuckles, which served to 
pull the submarines .down to a snug bearing 
upon the shores, the adjustment being also 
assisted by wedges driven in beneath the 
shores. Heavy horizontal shor�s were also 
placed between the submarines and drawn to­
gether in the longitudinal direction by means 
of Ilh·inch bolts, thus wedging the two boats 
apart against the tension of heavy wire cables 
which were passed entirely around the boats 
at two or more pOints in their length. The 
advantage of this method of securing the sub­
marines is that, should any of the , cables be­
come slack during the voyage, it will be pos­
sible, by means of the turnbuckle and the 
wedges, to bring everything up to a very snug 
and secure bearing. 

Great care was exercised in working out the 
plans for t�e launching cradles and · the lashing 
devices. The work was done at the Brooklyn 
navy yard under the supervision of Naval 
Constructor Baxter, who, to prevent any pOSSi-
bility of error in the launching, caused a model 
to be bunt and launched before any actual 

work was done in building the 
ways. 

• • •  

The "Shark" and "Porpoise" 
are sister submarines, wl!ose con· 
struction was authorized in 1900, 
and which went into commissioli 
in the autumn of 1903. Each 
boat is 63lh feet in length by 
l l %,  feet maximum diameter, and 
its weight is 120 tons, or 240 tons 
for the two. The common method 
of transporting submarines is to 
ship them iIi sections ; a method 
which allows of their easy stow­
age in ths hold of a ship, and fur­
thermore, makes i� a very simple 
matter to load them in sections 
on fiat cars for transportation by 
rail. Of course, in this case, the 
engines; motors, tanks, etc. , are 
knocked down and crated for 
sQparate shipment. This was the 
method followed in transporting 
the submarines which were 

The Submarines " Porpoise " and " Shark" Lashed in Cradles on the Deck of the 
" Caesar" for Shipment to the Philippines. 

To Stain Bone Brown.-The ob­
ject must be freed from grease 
with the acid of petroleum ether, 
and for five to fifteen minutes 
must be left, at ordinary room 
temperature, in a mixture of 40 
parts of hydrochloric acid with 
1,000 parts of water, washed off 
with water, 'and placed in a solu­
tion of 5 parts of permanganate 
of potash in 1,000 parts of water. 
After coloring has taken place, 
the object must be removed, 
washed off with water, ' and when 
dry polished. If a m()re reddish 
color is desired, the object, before 
polishing, should be placed in a 
solution of 10 parts of fuchsine 
or grenadine in 1,000 parts of 
water. shipped to Japan duril).g the late SHIPPING S11BMARINE8 INTACT TO THE PRILIPPINEI. 



THE RECORD FLIGHT OF THE DELAGRANGE 

AEROPLANE. 

The photograph which we reproduce herewith shows 
the Delagrange aeroplane in its record flight - of April 
11, when it remained in the air 9% minutes and cov­
ered a distance of about 4 miles. Before making this 
flight, the water tank had been augmented by a sup­
plementary 5-liter reservoir; so that the total quantity 
of cooling water carried was 20 liters ( 5 %  gallons) .  
With this amount of water the engine can be run 
stationary for 18 minutes without overheating. Thus, 
it was possible from this point of view for Dela­
grange to remain in the air 15 min­
utes, and win the $2,000 prize offered 
for this performance. 

Scientific American 

fatigued at the end of his flight. Nevertheless, had 
the fuel held out, 'he probably would have flown a 
greater distance. Several of the 1905 flights _ of the 
Wright brothers were terminated f<l1' the same reason, 
and these gentlemen were widely criticised for allow­
ing their performances to be shortened by such a 
simple cause. It would seem as though Delagrange 
would profit from the Wrights' experience, and see to 
it that his fuel tank was filled before he attempted to 
make a record flight. 

For the benefit of those of our readers who are in­
terested in the new science and sport of aviation, we 

MAY 9, 1908. 

Apparent OverdeveloplDent of the Motor Industry In 
Europe. 

Consul Albert Halstead, of Birmingham, states that 
a report has reached that English city that preliminary 
steps are being made l ooking to the combination of 
several of the larger manufacturers connected with the 
German rrwtor industry. The consul's report con­
tinues : 

This is said to be the result of unfavorable sales, 
due to foreign competition and difficulties in the mat­
ter of capital. In connection with this report it is in­
teresting to note that people concerned in the motor 

industry in the United Kingdom are 
beginning to believe that the produc­
tive power of the industry here has 
finally equaled and will soon-if it has 
not already done so-exceed the de­
mand. Purchasers do not now have 
to wait for their motor cars ; as a rule 
manufacturers are able to deliver to 
purchasers almost immediately after 
an order has been received. 

On the 10th of April, M. Delagrange 
again commenced his experiments. He 
had not been in the machine for sev­
eral weeks, yet notwithstanding this 
he showed his complete mastery of 
it at the start. Under the supervision 
of the Aviation Commission of the 
Aero Club of France, he made a prac­
tice flight around a polygon marked 
out by posts, and flew about 21f2. kilo­
meters ( 1 1f2  miles ) . He would thus 
have beaten Farman's record of March 
21 ( 2,004.8 meters, or 6,577.41 feet) 
if he had not touched the ground once 
for perhaps three seconds. The wit­
nesses of this flight noted particularly 
the ease with which the aeroplane flew, 
its apparent manageability, and the 
precision with which the aviator was 
able to take the turns. If one takes 
into consideration the short time and 
the relatively few experiments re­
quired by M. Delagrange in learning 
to fly, it would seem that tbe oper­
ation of an aeroplane of this type is 
easier to learn than the riding of a bi­
cycle. Of course, however, the former 
requires somewhat more sang troid. 

M. Leon Delagrange Making His Record Flight of About 4: Miles at 
Issy�les-lUoulineaux on April 1 1 .  

The aeroplane made nearly seven rounds of a trianglar course in 9Y<l minutes. It touched ground twice in \ 
the first two rounds, but afterward flew for 6J.ii minutes without tOUChing. Its speed 

There has been a change in the 
methods of purchasers of motor cars. 
The idea that one who can afford to 
do so must have a new motor car every 
year is disappearing and purchasers 
are contenting themselves with mo­
tors that have satisfactorily met their 
requirements, instead of feeling that 
they must have every new device. This 
is regarded as a natural development 
partly due to the perfection which 
motor manufact.ure has attained. Brit­
ish builders appear to be devoting more 
attention to the manufacture of cars 
that will come within the means of 
people 'of comparatively moderate in­
come. There is some apprehension 
that the great productive capacity of 
the industry in the United Kingdom 
may result in embarrassment for some 
motor manufacturers. 

The next morning, April 11, at 11 
o'clock, further experiments were made 
before the Aviation Ccmmission. The 
course was a quadrangular one, there 
being four posts located 400, 200, 300, 
and -300 meters apart respectively. 
There was a rather strong, irregular, 
puffy wind, Ilnd no flights of any great 
length were accomplished. The trials 
were interrupted at noon, · and they 
were not begun again until 5 :  30 P. M., 
when the wind was less lively, al-
though there were puffs of consider­
able strength now and then. This time 
the course laid out was triangular, 
having sides 350, 200, and 275 meters 
in length respectively, or a total per­
imeter of 825 meters ( 2,706.68 feet) . 
In the trial made at this time, the ma­
chine rose in the air after running 
along on the ground about 150 feet. 
During the first two rounds, Dela-
grange kept close to the ground, and 
touched the earth twice just after mak-
ing a turn. The machine always drops 
slightly just after it makes a turn, 
and the aviator did not at first allow 

was between 25 and 2g miles an hour. 

M 

H 
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[. The British motor industry has had 
what is deemed a good year, though 
theJunfavorable [:mmmer weather -af­
fected it somewhat unfavorably, as it 
did ' most decidedly the bicycle indus­
try. ] 

Reports from France indicate that 
the productive capacity of the French 
motur industry has . considerably ex, 
ceeded the market for Frefteh _ 
chines. In the natural course of 
events the immense development of 
motor manufacturing, in the United 
Kingdom, Germany, France, and Italy 
would result in a decided effort to sell 
more machines in the United States, 
but the success of the industry in the 
United States and the fact that there 
appear to be more American cars 
sold abroad, together with the duty 
of 45 per cent on motor cars entering 
the United States, and the present Am­
erican financial depression, naturally 
offset the tendency of foreign manu� 
facturers to cultivate t4e American 
market to a greater extent. 

The situation of the motor indus­
try in the United Kingdom, as well 
as on the Continent, is such as to make 
the future most uncertain and to later 
bring about business difficulties such 
as affected the cycle trade some years 
ago, but perhaps to not as great a de­
gree. It is not unlikely that greater 
attention will now be paid in the 
United Kingdom to the manufacture 
of motor cars for commercial purposes, 
which hits nl'lt been a neglected side of 
the industry in the United Kingdom, 
and this should tend to make the in­
dustry more permanently stable. 

• • •  

sufficient space for this drop. He af­
terward rose to a height of about 10 
feet, and then succeeded in making 
nearly' five. rounds without touching. 
The distance covered in this latter 
part of the flight was officially meas­
ured as 3,925 meters ( 12,877.27 feet ) 
in 6 1f2  minutes ; while the total dis­
tance covered is given as 5,575 meters 
( 18,290.64 feet) in 9% minutes. This 
would correspond to an average speed 
of only about 22 miles an

' 
hour. As, 

however, the machine has shown it­
self capable of a speed of 28.44 miles 
an hour in straight-line flight, and as 
undoubtedly the distance covered was 
considerably greater than that meas­
ured between posts, it is safe to say 

Plan and EleYlltion of the Farman and Delagrange Aeroplanes. Trial FUght of the "'right Brothers' 
New Aeroplane. 

that the machine flew between 3 and 
4 miles at an average speed of betwe�n 25 and 28 
miles an hour. M. · Delagrange's new record beats 
that of Henry Farman, mentioned above, by 1,920.2 
meters ( 6,299.84 feet) . Farman remained in the 
air 3 minutes and 31 seconds without touching the 
ground, while Delagrange was in the air 6 min­
utes and 30 seconds, or nearly twice as long. It  is 
interesting to note that the latter's flight was ter­
minated by the failure of the fuel supply. M. Dela­
grange also is said to have stated that the strain upon 
his muscles caused by pushing. and pulling on the 
steering wheel, in order to operate the horizontal rud­
der, was very great, and that he was thoroughly 

THE RECORD FLIGHT OF THE DELAGRANGE AEROPLANE. 

reproduce herewith drawings of the Farman and Dela­
grange machines. These drawings are fairly Ilccurate, 
and will give a general idea of the shape and dimen­
sions of the machines which, thus far, have given the 
greatest public proof of their ab1l1ty to navigate the 
air successfully. 

• • • • •  
The International Committee on atomic weights has 

recently announced the changes in the list of elements 
for 1908.  These are, with one exception, Dractically 
the same as those announced for 1907. The only not­
able change is the addition to the list of a new element, 
dysprosium, whose atomic weight is given as 162.5. 

According to a newspaper report 
which has not been authenticated up 

to the time of our going to press, the Wrigpts made a 
preliminary test of their new aeroplane in the pres­
ence of some army officers on April 30 at Nag Head, 
N. C. A two-mile flight is said to have been accom­
plished, and their machine, it is claimed, could have 
flown much longer had the aviators so desired. 

. . . .  -
To Repair Rubber Shoes.-A piece of caoutchouc ( In­

dia rubber ) ,  not too thick, is beveled off at the edges 
with the aid' of a wet knife. The damaged place aJad 
the patch are then moistened with oil of turpentine ; 
the parts moistened are brought into contact and sub­
jected, for 24 hours, to a moderately heavy pressure. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 
HEELLESS OVER SHOE,-P. H. MARGULIS, 

New York, N. Y. This invention has reference 
to rubbers or overshoes, and the object is to 
produce a heelless overshoe which can be ap· 
plied to shoes of diO'erent types of heel, but 
which will, in any case, conform closely to the 
outline of the shoe. It secures a neat fit at 
the counter and shank of the shoe. 

CARTRIDGE-RELOADING TOOL. - M. H. I of a wooden frame composed of a wooden base 
DOPPI,MAIER, Eureka, Cal. Until the produc- and superposed bars or strips, spaced apart, 
tion of this invention it was requisite to em· and a cement covering, a tie Is produced whkh 
ploy two reloading tools, for long and short is cheap and light, but strong and rigid. It is 
range cartridges, which doubled the expense much stronger and more rigid than one having 
and rendered it necessary for the hunter or a single wooden bar whose cross section equals 
sportsman to provide two tools of the requisite the aggregate cross section of several smaller 
size for long and short range cartridges. By superposed bars or strips, because the latter 
this improvement a single tool suffices for . re- are spaced apart and secured together so that 
loading both long and short range cartridges. they form a skeleton frame. 

able degree. The graduate might start as rod­
man or chainman for a surveying party, with 
chance of much more rapid advancement than 
others in the same grade not so qualified, or 
he might start as draftsman in the offices 0 
bridge or other steel-work construction firms 
or as a foreman or assistant superintendent 
of actual construction of public works by con­
tractors or others. 3. Should any person 
take engineering who is not especially bright 
in mathematics, but has a liking to the work ? 
A. The engineer is generally more dependent 
upon mathematics than any other professional 
man, but a student with a practical or me­
chanical bent might by application acquire 
sufficient mathematics to qualify and develop 

' into a more executive and less theoretical 
engineer in lines where mathematics would be 
less required. 

STAPLE-PULLER. - G. BLOOD, Westhope, RAILROAD-SIGNAL.-.T. K. JOHNSTON, Ty-
Electrical Devices. 

INSULATOR FOR HEAVY CURRENTS.-L. 
STEINBERGER, New York, N. Y. This invention 
embodies features of especial service. At pres· 
ent insulators are apt to be too heavy, cumber­
some, and expensive, but Mr. Steinberger by 
his improvement finds that an insulator may 
be provided with the requisite strength and 
dielectric qualities, without excessive weight or 
undue waste of material, and because of the 
rigidity and stability secured in Improving the 
insulation, the insulator acquires properties 
which are of special value in supporting the 
strain of cables or wires. 

N. D. The puller consists of a pall' of pincers. rone, Pa. The same signals employed in the 
One jaw has a cutting edge and laterally day time may be used at night, and all danger 
thereto in its outer face a rounded groove for arising from the failure of the engineer to dis­
reception of the prong on the opposing jaw, tingulsh between the diO'erent colored lights is 
the latter having a cutter co-operating with eliminated. Signals' are given by semaphore 
that of the opposite jaw and also provided arms, and means are provided whereby the 
alongside the cutter with a prong projecting position of these arms may be very clearly seen 
longitudinally beyond the cutting edge of Its even on the darkest night. 

Of Interest ,to Farmers. 
HEN'S NEST.-L. B. LODMELL, Flaxton, 

N. D. The purpose of the inventor is to pro­
vide a construction for a hen's nest, which will 
prevent the breakage of eggs deposited therein 
by the hen ; which always contains a decoy 
egg, that will yield to the weight of a newly 
laid egg and permit it to descend into a safe 
receptacle, and that will preserve a number of 
eggs unbroken until removed from the nest. 

THERMOSTATIC CIRCUIT-CLOSER.-J. O.  
WOODS, Riverside, Wash. The object of the 
present invention is to produce a circuit clos­
ng device which will positively act to regulate 

the heat in' an incubator by actuating" a 
damper. It relates to improvements in closers 
and is designed to be used in connection with 
incubators, particularly with the construction 
shown and described in a pending application 
filed by Mr. Woods, being a division of said 
pending application. 

Of General Interest. 
TYPE-CASE_-J. G. GALLE MORE, W�shing­

on. Mo. The object of the Improvement prI­
marily is to provide a case in which no oppor­
tunity is presented for the type to work or 
slide under the partitions from one compart­
ment of the case to another, or to lie in any 
wise caught or lodged under the partitions. 

MEANS FOR OBTAINING ILLUSIONARY 

jaw and beyond the said jaws' outer face. By 
these means the prong may 'be introduced in a 
staple for drawing it without interference of 
the cutting edges, the prong being tapered to 
operate with a wedging action in pulling a 
staple. It Is for use with wire fences. 

Household Utilities. 
SCREEN FOR OPEN FIREPLACES.- HAN­

NAH N. 'L. SHERMAN, Lawrence, and F. M. 
LAWRENCE, Mastic, N. Y. The aim of the im­
provement Is to provWe a screen for open fire­
places or grates, arranged to shield the person 
or persons In front of the fireplace against 
Intense heat radiating from the burning fuel, 
to prevent sparks passing from the fuel into 
the room, and to allow convenient removal, 
folding and storing of the screen in compara­
tively little space. 

FAN ATTACHMENT FOR ROCKING-
CHAIRS.-W. SCHEURER, West New York, 
N. J.  The invention refers to a fan attach­
men t for rocking chairs, and' the object Is to 
provide an arrangement whereby a person sit­
ting in a rocking chair will be automatically 
fanned as the chair rocks. The a ttachmen t 
does not in any way Interfere with the free­
dom of moving the chair from place to place 
about the room. 

COAL-BUCKET.-B. L. BURTT, JeO'erson­
ville, Ind. The aim In this case is to provide 
a bucket which may be used as a hod for pour­
ing coal in to a stove as well as a storage 
bucket from which the coal may be taken by a 
shovel and one by means of which coal may be 
poured from the same in to another receptacle 
without causing dust to arise as is usual in 
the type commOnly used. ' 

DECORATIVE EIJ'FECTS IN ROOMS AND GRATE.-A. V. DAVIDSON and C. R.  BEARD, 
THE LIKE.-H. L. DELLO�E and A. E. Akron, Ohio. The purpose of the . . lnventlon Is 
HENARD, Paris, France. The Invention has for to produce a grate which will eO'ect the 

'
com, 

its objects various improvements in rooms with bustion of the fuel principally at or above the 
reflecting walls, and comprises more particu- edges thereof, to the end that the heat devel­
larly a special arrangement of the Interior con- oped by the stove or furnace will be Increased ; 
cave dihedral angles of polygonal rooms, enab- this prevents warping of the grate. The grate 
ling these angles to be caused to pivot. If may be readily shaken or dumped. 
decorations of diO'erent kinds, such as columns, MOP-WRINGER.-P. E. GOEHLE, SR., Sault 
arcades, plants, flowers or the like be provided Ste. Marie, Mich. The Invention relates to Im­
in the rotary dihedral angles, the entire aspect provements in mop wringers, an object being 
of the room Itself may be changed Instantly. to provide a machine that will eO'ectually 
The ceiling may be made to harmonize with the wring the water from a m� with a minimum 
variable decorative eO'ects of the angles. expenditure of energy. A further object Is to 

NON-REFILLABLE BOTTLE.-J. B.  OGLE, provide adjustable means for applying it to a 
Lancaster, and W. E. BARRIE, Carroll, N. H. pail or other receptacle. 
By this invention a bottle is provided whose ---

neck has an internal valve seat and a screw Macblnes and Mecbanlcal Devices. 

hreaded passage leading to a valve chamber, PHOTOGRAPHIC SHUTTER.-E. L. HALL, 

the valve having its body portion screw- New York, N. Y. 'A single roller only is em­
hreaded whereby it may be turned through the ployed at top and 'bottom of the frame, ' the 

screw-threaded portion in the neck of the lower roller being a tension and the upper a 
bottle into the valve seat to position" for use. winding roller, provided with means for regu-

BOTTLE-TOP.-A. L. BERNARDIN, Evans- lating the extent of the exposure opening in 
ville, Ind. The inventor provides a scr.ew cap the shutter, thE! means being also used to turn 
which has a hard metal body portion and a the roller jointly with the regulating mechan­
separate discharge tube and secures the latter ism when the curtain is to be wound up, and 
in connection with the body portion by flang- enabling the curtain to be adjusted without 
ing the lower end of the nozzle or discharge turning the winding mechanism. 
tube along the inner side of the top plate of MEAN S  FOR OPERATING CLUTCHES.-G. 
he body portion. He provides, in connection H. GILBERT, New York, N. Y. Various con· 

with the body portion of the top, of the tube structions have been devised in which two or 
or spout having an annular bead to engage more clutches are employed, one clutch serving 
above the body portion and an extension below to operate the other, but in Mr. Gilbert's' mech· 
the bead, flanged Into locking engagement with anism the second clutch does not perform any 
the body portion. driving function, but serves merely and solely 

METHOD FOR SHRINKING AND FINISH- as an extremely simple and efficient means of 
ING WOOLEN AND OTHER FABRICS.-F. I. throwing the main heavy driving clutch Into 
B URGHER, New York, N. Y. The object here or out of operation. 
is to provide a method and apparatus for - --

shrinking and finishing woolens and similar Rall_ays and Their Accessories. 
textile fabrics in a quick and comparatively AUTOMATIC CATTLE-GUARD FOR RAIL-
inexpensive manner, at the same time produc· WAYS.-R. M. WARK; Spokane, Wash. The 
ing an exceedingly fine and permanent finish, Improvement is in vertically swinging gates ar· 
and withollt danger of disturbing the color in I ranged across railway tracks and adapted to 
ca�e the. dye used Is not absolutely fast, the be thrown upward, for preventing cattle pass­
fimsh bemg free of creases or other undesirable ing along the tracks. When they attempt to 
marks. pass along the track they naturally step on 

DUMPING-BUCKET. - J. HAMILTON, New the broad planks, and, by their weight, depress 
York, N. Y. The primary object of the in- the platform, whereby the guard is thrown , up 
ven tor is to provide a suitable bucket adapted in nearly vertical position and eO'ectually ob­
to contain cement and other substances to structs them. Upon retiring the weight boxes 
hold said material securely iIi the bucket �hHe restore the platform and guard to, the normal 
it is lowered under the water, and to readily position. 
dump the contents of the bucket when desired. HOUSING FOR ELECTRIC ALARM MECH-
It is designed especially for sub-marine use. ANISM.-J. B. MAYBERRY, Houston, Tex. The 

--- invention pertains to electric signals used, for 
Hard_are. instance, upon raHways, and more particularly 

NUT-LOCK.-T. HAND, Walla Walla, Wash. to a housing for the batteries" bells, and other 
The invention is in the nature of an improved electric appliances, the arrangement being such 
nut-lock designed to prevent the loosening and as to render these parts accessible, without in­
loss of nuts from their bolts and designed terfering with movements of the switch handle 
more particularly for securing the nuts upon employed for operating the track and for actu­
the bolts of the fish plates of raHroad rails ating the signal mechanism. 
but applicable for all purposes for which � RAILWAY-TIE'.-S. C. NEWLIN and G. W. 
nut· lock may be used. WILLIAMS. Anderson. Ind. By the conjunction 

Pertaining to Vehicles. 
( 10743 ) C. W. B. says : In Notes and 

Queries No. 10688 of March 21, in reply to 
HOLDER FOR SPARE TIRES. - E. H. question if ,the Atlantic cable lies in the bot­

STICKELS, Edgewater, N. J. One purpose here tom of the ocean, you say : "Anything which 
is to provide devices adapted for attachment to sinks in water at sea goes to the bottom." 
an automobile for '  the purpose of holding one That seems reasonable. But the Encyclopedia 
or more spare tires in proper position rela- Britannica says : "Fishes breathe the air 
tlvely to the body of the vehicle, and to so dissolved in water by means of gills. The 
construct the devices that they may be quickly oxygen consumed by them is not that which 
and conveniently adjusted to receive diO'erent forms the chemical constituent of water, but 
sizes of tires and hold them firmly to place, that contained in the air which is dissolved 
and so that the devices will not mar or injure in the water." Now our class In science is 
the tires. puzzled to understand how such ,a light ma-

CART.-C. CARROLl" Chicago, III. Mor,e par- terial as' air can mix with water at such low 
ticularly the invention has reference to carts depths as many fishes are found. Will you 
intended, or designed, for use in the collectlo� kindly tell us why the great pressure of the 
and delivery of mail. The object is to con- water at low depths does not expel the air ? 
struct carts of this character, providing them A. The presence of ail' in water is a case of 
improved facilities over all similar carts now solution of a gas in a liquid, just as am­
used, or heretofore invented, as far as known monic hydrate is a solution of gaseous am­
to the inventor. monia in water. The solution Is on the same 

HANGER FOR VEHICLE-BODIES.-J. G. 
ANDERSON, Rockhill, S. C. As hangers fQr 
light buggies, runabouts, and similar vehicle 
bodies are usUally constructed, It is necessary 
to provide them, near their ends,- with open­
ings for the bolts of the Clips which hold them 
to the springs. These openings weaken the 
hanger. This hanger overcomes the defect and 
relieves the clip of the weight of the hanger 
to which they are ordinarily subjected. 

NOTE.-Coples of any of these patents wilI 
lJe furnished by Munn & Co. 'for ten centll each. 
Please state the name of the paten tee, title of 
the invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

References t<? former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should bl." 
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 tbis departJ;nent, eacb must take 
his turn. 

Buyers wishing to ilurchase any article not adver­
tised In our columns will be furnished with �g�r::::

. 
of houses manufacturing or carrying 

Special Written Information on matters of personal 
rather than general interest cannot be expect�d 
without remuneration. 

Scientl:fl.c American Supplemellts referred to may be 
. had at tbe office. Price 10 cents eacb. 

Books referred to promptly supplied on receipt Of 
. price. . 

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

( 10742 ) O. N. says : I am very much 
interested in mechanical and civil engineer' 
ing. Please tell me : 1. About what would 
be the work of a graduate mechanical engi­
neer ? A. You can bEst obtain an Idea of the 
range of possibilities by writing to one of the 
mechanical engineering schools, whose publi­
cation will contain a list of positions obtained 
by recent graduates. They may start as 
draftsmen or designers for builders of rna· 
chinery or other, manufacturers, workshop su­
perintendents or assistants for a great variety 
of manufacturers, assistants in the motive 
power departments of railways, or foremen of 
repair shops, salesmen of engines or any of 
an Immense ran!l'e of supplies or auxiliary 
machinery, mechanical experts in patent-law 
work, boiler or machinery insuran.ce inspec­
tors, etc. There is practically no industry 
which does not depend ' at some stage of manu· 
facture or development upon the mechanical 
engineer, and the work of most of the more 
specialized lines; electrical, hydraul)c, pneu­
matic, marine, etc., engineering is 50 " per cent 
or more covered by the training of a good 
mechanical course. 2. Also what is the work 
of a graduate civil engineer ? A. Civil engi­
neering in the original sense of the term cov­
ered alI kinds of engineering work except mili­
tary, and in that sense the range is stIlI wider, 
but the general acceptance of the term now 
has been narrowed, and the majority of civil 
engineers, calling themselves nothing more, 
may , be found In the folIowing fields : the loca­
tion, survey, and building of roads, more espe­
cially railroads ; the design and construction 
of iron and other bridges required for the 
same ; public works requiring survey, consid­
erable excavation, and masonry or other build­
ing ( e. g., tunneling, waterworks, dams, pier 
and harbor work ) ; and the design and con­
struction of steel-frame buildings. Any of the 
above lines may be specialized to a consider· 

basis as the solution of sugar in water. 
Jones's "Physical Chemistry," page 168. states 
the matter in these words : "All gases are 
absorbed to some extent by all liquids. The 
greater the pressure, ' the larger the amount 
dissolved." This last statement has excep­
tions, but is true enough for the present case. 
Water under great pressure in the deep sea 
would be able to hold more air dissolved In it 
than under the lesser pressure near the sur­
face. There is no force In the pressure tend­
ing to expel the dissolved air. At any point 
under the surface the pressures are equal 
in all directions, according to the ordinary 
law of equilibrium, and thus there is no com­
ponent of pressure which would cause the air 
to separate from the water. 

( 10744 ) A. A. A. asks : I have an 
electric (fan ) motor, 110 V. D. C., with a 
rheosta t connQcted. WIII you kindly let me 
know if the amount of current consumed 
when the rheostat is set at the first ( lowest ) 
speed is as great as the amount of current con­
sumed when the rheostat is set at the highest 
speed ? Or in other words, does it cost as much 
to run the machine at its slowest speed as it 
does to run it at its highest ? A. The power 
used is not as great in running 'a motor at a 
low speed as at a high speed. As you cut 
out resistance from the rheostat, the speed 
increases because the ,current increases. 

( 1074 5 )  C .  W .  asks : Will you please 
inform us as to the correct depth that a diver 
can go in salt or fresh water, and how long 
he can work at the most, extreme depth ? Also, 
would you think it a practicable plan to take 
a cylinder 14 feet in diameter, 35 feet in 
length, by letting out the air, to sink It to a 
depth of from 100 to 200 feet ? Do you think 
the pressure would be so great at that depth 
that the a}r could not be forced back into the 
cylinder in forcing the water oun A. There 
are cases reported of divers having descended 
to depths approaching 50 fathoms, though we 
have no authentic records. They can only reo 
main at such depths for very short periods, 
the water pressure at that depth being nearly 
130 pounds, and the air pressure in a diving 
suit very little less, with great resultant dan­
ger to health from "caisson disease," or com­
pressed all' embolism. Caisson work has 'been 
carried out at depths requiring an air press­
ure of upward of 50 pounds ( corresponding 
to a depth of 115 feet) to exclude water, the 
miners working for 20 minutes or half-hour 
spells. Doctors investigating complaints due 
to immersion In compressed all' have subjected 
themselves to 90 pounds pressure with no ill 
eO'ects, provided they were as inactive muscu­
larly as possible while under pressure and 
reduced ,the pressure very slowly. On ac­
count of the short spells which can be worked 
under high pressnre, and the time consumed 
in decompression for the safeguarding of 
workmen's health, 80 to 100 feet below water 
level has come to be considered the maximum 
depth at which work requiring compress'ed air 
for the , exclusion of water can be economically 
carried on. The use of such a cylinder as you 
describe is quite possible, and is identical in 
principle with the well -known diving bell. 
There Is no mechanical difficulty in expelling 
water at a depth of 200 feet, only 86 pounds 
air pressure being required. 

( 10746 ) F. S. asks : How can I find 
the magnifying power of a pair of field glass­
es ? Some firms say their glasses magnify, for 
example, 4 %  times, 18 times superficial. Some 
say their glasses magnify 6 diameters, 36 
times superficial. Explain the diO'erence be­
t1"'een magnifying 4 times ,and magnifying 4 
diameters, also what the superficial power is. 
A. The simplest way of finding the magnify­
Ing power of a tield glass Is to look throu�h 
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one ot the tubes with one eye at a b�lck wall, 
and with the other eye look directly at the 
wall itseif. You will soon begin to distin­
guish the magnified bricks seen against the 
real bricks. You are ,thus able to tell how 
many real bricks are covered by one magnified 
brick. This is the magnifying power of the 
glass for that distance. Telescopes ' magnify 
differently for different distances. The nearer 
the object, the. more will it be magnified by 
the telescope. When we speak of the magni­
fying power of a glass, we are understood to 
mean the magnitlcatlon for a very great dis­
tance. If y ou know the focal length of the 

piece of thin . cloth through which you can l in our Issue to which you refer could be con­
easlly see will answer as well as a .  feather for veniently appUed to your purpose. A cyUnder 
this experiment. Thin · silk Is better than . 5 feet in diameter and 8 feet high would con­
cotton, since the threads are finer. The very tain nearly 10 barrels, and could be made of 
linest sUk, called bolting cloth, Is best for the cast iron, as you sugge!!t, turned to form a 
purpose. This has been reported to us many cylinder in which a piston turned and fitted 
times as an X-ray experiment. You can see with .rings or packing could sUde. If the 
a bone in an iron rod as easUy with the whole of the upper surface were covered by 
feather as In a finger. That it Is not a bone the piston, it would necessitate a very great 
in your finger Is evident from the fact that weight to give the desired pressure ; the 
the bone seEm through the feather has the surface area would be 2,827 square inches, and 
same . shape as the linger. The real bone has to maintain a pressure of 60 pounds to the 
a diiterent shape. square inch the. piston would have to weigh 

it. If ' the spark is three inches or so long, 
this white place may be a half inch long. The 
white part Is at the negative pole or electrode 
of the colI. The other end of the. spark will 
be of a uniform rosy color and width. This . Is 
the end at the positive terminal of the sec­
ondary. Since the marks remain, the current 
must be always in the ' same direction. Re­
verse the primary current by the commutator, 
and these marks change ends. We do not 
: know any easier or more conclusive way of 
showing the fact. 

' ( 10758 ) J. P. H. says :  Will you please 
explain to me the meaning of the word ugc!(J 
as used in connection with a gasoline engine, 
and how the word originated ? A . . Webster's 
delinition of a cycle is "an interval of time 
In which a certain succession of events is com­
pleted, and then returns again and again uni­
formly in the same order ; -'0. periodical space 
of time marked by the recurrence of something 
peculiar, as the cycle of the seasons or of the 
year." In Il,ny heat engine, whether operated 
by· steam, gas, hot air, or whatever, the operat­
ing tluld goes through a certain series of 
stages, a complete sequence of which Is callf!d 

, a  cycle, just as the seasons of the year are · 
said to form a c�;cle. 'In a steam engine the 
stages are simply admission, expansion, ex­

, haust, IWd a .  small period· of compression, and 
this cycle is gone through by the steam ·at 
bOth sides of the piston once In every revolu­
tion of the engine. In the gas engine the 
cycle consists of ( 1 )  Inspiration, the gas 
being drawn into the cylinder, during one com­
plete stroke ; (2 )  compression of the gas 
during one complete stroke ; ( 3 )  Ignition and 
explosion of the compressed gas and expansion 
of the exploded gases during one complete 
stroke ; and .( 4 )  -exhaust of the consumed gases 
during One complete stroke. In the earliest 
and many present forms of gas engines, In 
which the explosion of gases took place on 
one side of the piston only, it therefore took 
two revoluti<ms or four strokes to make one 
complete cycle. The term "two-cycle engine" 
may be taken to mean that there are two sep­
arate cycles of operations acting on opposite 
sides · of the piston, but If that sense of the 
term "two-cycle" Is used, the term "four-cycle" 
.is misleading, as it refers to the earlier form 
ot engine and really means "four strokes to 
a cycle" ; in the latter sense the terin "two­
cyele" (two strokes . to a cycle ) Is analogous. 

lenses, the magnifying power is  found by di- ( 10752 )  H. P. says : Will you kindly 

vldlng the focal length of the object glass by explain in your Queries and Answers how -to 
that of the ro'epiece. The proper mode of charge a needle for use in a compass ? Have 
designating magnifying power is by diameters, · made one of hardened steel, 2 inches long, 
or tfte linear magnification. , Four diameters accurately poised, but after charging it, one 
means that a line ' an Inch long would appear , end drags down vertically and action is un­
to be four Inches long. The other mode is certain. It will stop sometimes 45 deg. away 
by areas. If each side of a square Is magni- from north and south. A . . The dUllculty with 
fied four diameters, the area of the square will your needle is that it was balanced before It 
be ma-de to appear. sixteen times as  large, was magnetized. When It was magnetized, the 
hence the superficial magnifying power WOuld attraction of the earth drew the north pole 
be sixteen when the linear magnifying power down. · It became a dipping needle as far as 
is  four. was possible, and will not remain horizontal. 

( 10747 ) G. W. R. says : A body The remedy is to take ott enough from the 

weighing . 200 pounds is moving at the rate north end to have the needle remain hori­

of 50 miles an hour. What force Is necessary zontal. If It is to be used only in your tati­

to check and stop its movement ? A. Any tude, it will not need further change. A needle 

force, the sl1ghtest possible force, will stop a free to 'swing 1n a vertical plane will have its 

weight of 200 pounds moving with a.- velocity north pole about 70 min. below the horizontal 

of 50 mlles an hour, if It has time enough in this latitude, If the needle was correctly 

allowed for it to act. The problem is one of balanced bef9re magnetizing it. L99k up the 

energy, and is found in textbooks of me- dip of the magnetic needle in some textbook 

over 8 tons. It would be better, therefore, 
to have a pluagv of smaller �ameter sliding 
througli a smaller opening in the top ; the 
length of the plunger would, of course, have 
to be greater, as it would travel farther up 
or down with admission or withdrawal of the 

' same amount of water, the length of the 
plunger Peing inversely as the square of its 
diameter. A 3-inch diameter plunger with an 
area of 7 square inches would give the re­
quil'ed pressure, with a weight of , 420 pounds, 
but would have to be four times as long as a 
6-inch plunger of area 28 %; ,  which would re­
quire a weight of ·1 ,691 pounds. The thickness 
allowed for cast iron pipe, 5 feet dlanieter, to 
stand a head equal to 60 pounds is 1 'A1  inches. 
As, however, the water is to be pumped into 
the receiver against pressure in any case, what 
is the object of so ' large a pressure cylinder ? 
Would it not be more convenient to have quite 
a small tank in which the pressure could be 
maintained with less cumbrous appliances ? 
The pneumatic method of water supply 'con­
sists of maintaining air pressure to the re­chanlcs. If the time were given, the problem of physics. 

might be solved. ( 10753)  C. E. F. says : Will you kind- quired amount on the surface of  water in  a 

( 10748 ) G. W. B. says : I noticed a ly inform ine why it is that safety matches, 

phenomenon to-day which I should be ' very which if scratched on any smooth surface will 
hot ignite, will, if they are drawn quickly 

thankful to have · you explain. In making along the s1j.rface of a · pane of glass ? The 
maple sugar from the sap of the maple tree, kind of matches I refer to are th<;lse you buy the sap is first boiled down till it is about 
the same as molasses. This molasses is then In boxes which say they can be lighted only . 

boiled down till on cooling the sugar crystal- by scratching them on the sand and other sub­

lizes. Now in this last operation the pot is stances which go to make up that sand, on the 

filled about one-quarter full of molasses, but ' outside of the box. A. There seems to be no  

still there Is danger of  i ts  foaming over as  it mystery in the Ignition of a so-called safety 

boils. To prevent its foaming over a man match if drawn quickly upon a piece of glass, 

stands by the pot with a rod in his hand, on or better· upon a piece of writing paper. The 
friction causes sulllcien t heat to ignite ' the the end of which is a small piece of fat pork. mixture in the head of the match. The chemi-;rust as It is about t� boll over, he dips his cals used in the liead of the · match are potas­rod in the foam, stirs it around, and the foam 

at once subsides. A little butter or milk has sium chlorate or dichromate, some sulphur 
or antimony trisulphille, possibly a little 

the same effect. Why is this ? A. The action 
of the fat, ' which you describe, in preventing manganese dioxide, and some pulverized quartz. 

The chlorate imd dioxide furnish oxygen, the 
�oll1ng syrup from foaming, seems to be the antimony trisulphide is easily broken down by 
same as that of oil upon water to , prevent the heat . and bqrns in the heated 'oxygen. In the 
breaking of the waves over a ship at sea. The ordinary ignition of the safety match the paste 
011 forms a viscid layer over the surface . of on the cover of the box is composed of red 
the boiling syrup and holds the surface from phosphorus and antimony trisulphlde. Glue .111 
breaking. used to bind these. pastes together. Phosphorus 

( 10749 ) H.  F. says :  We have a con- is easlly heated to .the point of Ignition by the 
troversy here ·· among several persons in regard frl�tlon of the head of the match" with the 
to the strength of hollow and soUd shafting. same result as before. 
So If you can answer the 'following questions, 
It may prove to be of some value to us besides · 
settling the dispute. Will a 4-1nch solid shaft 
10 feet long detlect more ,than a 4-inch hollow 
shaft 10 feet long, with a 2-lnch hole, under 
the same load ? Which. wlll stand tlie greatest 
steady load ? Wlll the hollow shaft stand 
more severe shocks ? Would the soUd shaft 
be strengthened In any way whatever by bor: 
Ing a 2-inch hole through it ? A. A solid 
shaft is stronger· than a hollow one of the 
same size, but weaker than a hollow ' one of 
the same welgllt. A solid. shaft wlll be weak­
ened by ' boring a 2-lnch hole through the 
middle of it. You could not remove material 
from the shaft without diminishing its 
strength. It is only When equal ·welghts of 
material are used that a hollow shaft Is 
stronger than a soUd shaft. The hollow shaft 
will then be much larger externally than the 
solid shaft. This is the case with the bones 
of animals and the shafts of the feathers of 
birds. They are very light In weight, but 
strong because of the manner in which the 
material is disposed in the shaft. A solid 
bone of the same weight would be very much 
smaller and weaker thim -the hollow bon�. 

( 10750 ) C. L. D. says : I am building 
an induction coil. Where can I get a soft 
iron core 12 Inches long ? A. To make a core 
for an Induction coil , get a lot · of Iron wire 
such as Is used for holding up stove pipe, and 
cut It into pieces of the proper length. Heat 
it red )lOt In a tlre, and cool It in the air. 
This w1ll coat It with oxide, and make it a 
non-conductor of an electric current hom 
wire to wire. Straighten the wires and inake 
them into a bundle. This Is the core. If you 
intend to make a coil, you should have a de­
scription which WOUld give you Information 
upon all such points. . Our SUPPLEMENT Nos. 
160, 1124, 1527, price 10 cents each, will give 
you such descriptions of cOils. 

( 1075 1 )  J. E. H. says that by look­
Ing through a turkey · feather he saw the bones 
in his hand and also saw through Ii stick of 
wood. He asks for an explanation. A. The 
appearance which you describe as seen through 
a feather i s  very pretty and real, but It has 
nothing whatever to do ' with X-rays. You 
do not see yonr bones, nor do you see thro.ugh 
a piece of wood. It is a case of the bending 
of the rays of light as they pass by the fine 
divisions of the feather, so that those which 
come from the edge of the stick of wood �eein 
to come from a place quite away from tbe 
edge of the stick. The edge of the stick Is 
made hazy on both sides, and it looks as

· 
if 

only the middle of the stick is distinct. Any 

( 1075 4 )  G. o. B. says : Will you 
please advise a formuia for figuring the re­
quired . square feet of grate surface for a given 
size boUer, either by mall ' or through your 
query column ? A. Both the amount of grate 
surface . required per horse-power and the 
proper ratio of heating surface to grate sur­
face are extremely . variable, depending chletly 
upon the character of the fuel and the rate 
of draft.' With good coal, low in ash, nearly 
equal results 'are obtained with large grate 
surface an'd light draft or with small grate 
surface and strong draft. . Supposing average 
conditions of clean heating surface and uni­
form passage of heated gases over them for 
maximum economy with any kind of fuel, at 
least one square foot of heating surface should 
be allowed for each 3 pounds of water to be 
evaporated from and at 212 deg. F. per hour, 
or 11 .5  square feet of heating surface per 
horse-power and a ratio of 34.5 of heating 
to grate surface. To tlnd the heating surface 
of a ·horizontal tubular boiler, multiply the 
length of the shell by' 2/3 its circumference in 
inches ; multiply the combined length of the 
tubes by their common circumference ; to the 
sum of these products add 2/3 the area of 
both tube sheets ; .  froJ;ll this sum subtract twice 
the combin1!d area of all the tUb.es ; divide 
the remainder by 1 44, and the result is the 
number of square feet of heating ·surface. 
Divide this by 34 'AI , and ' It will give a good 
average for the required gr!lte surface. 

( 10755 ) C. F. D. asks : In the SCIEN­
TIFIC AMERICAN of June 1, 1907, on page 448, 
a description is  given of a novel system of 
storing the energy from a windmill. W1ll you 
kindly answer the following questions concern­
ing this apparatus, as I am thinking of instal­
IIn'g a similar apparatus, for a little dlttererlt 
purpose, however ? I want to get 60 pounds 
constant pressure of water. This means plac­
ing the tank 150 feet high 0).' else getting a 
pressure by some means, as pneumatic pressure 
or .pumping the ' water into a cylinder against 
a piston which must be very heavy or else 
be backed by a strong spring. I suppose the 
,large tank holding say 8 or 10 barrels would 
have to be made of cast iron turned Inside, 
and the piston would have to be turned and 
fitted with rings, would it not ? Again, could 
you tell me how to tlgure out the weight that 
the piston would have' to be to give a pressure 
of 60 pounds to square inch ? Also, how thick 
would the outside shell have to be ? What Is 
your Idea of this method compared to the so­
called pneumatic system of water supply as to 
efficiency, also as to cost of InstaIlln g ?  A. 
A modltlcation of the arrangement described 

closed tank ; for this you would require a 
compressor, in addition to the pump , which 
might be driven by steam, electricallY, or 
otherwise. The advantage of one system or 
the other lies principally in the facilities you 
have for obtaining power for the air · compres­
sion. 

( 1075 6 )  W. T. E. says : Will you please 
give me some information in regard to loss 
of Ught by mirror retlection in lantern projec­
tion of opaque materlliI ? 1. What percentage 
of light incident on a good mirror Is retlected ? 
2. How would the brightness of the images in 
the following cases compare ? ( a )  Light passes 
through the condensing lenses, and falls on a 
picture, from which it is retlected through the 
objective to a screen. The lantern, of course, 
Is pointed away from the screen. (b )  Light 
passes through the-_ condenser, falling on a 
mirror, from which it is retlected to the pic·· 
ture ; from the picture It passes through the 
objective, and then falling on another mirror 
is retlected to the screen. There are two 
mirror retlections besides the retlection from 
the picture. A. The amount of light retlected 
by a mirror varies with the angle at which 
the light strikes  the mlrror_ , A good mirror 
retlects a very large part of the 11ght which 
falls upon it. We have no tlgures for the per­
centage at the various angles. It can be so 
easily measured that we advise you to deter­
mine It for yourself. The method is given In 
any laboratory book -of physics. The actual 
brightness of the Images of · an opaque object · 
projected upon a screen is dependent upon the 
amount of Ught the surface of that body can 
retlect regularly rather than upon the Irregu­
lar or scattered retlectlon of the light which 
falls upon It. White paper Is taken to shine 
with about 0.7 of the brightness of the light 
which falls upon It, but this Is largely due to 
the dittusion - of the light. What the bright­
ness of a projected picture would be under the 
conditions you name. we cannot say, for we 
have never measured It, and would not like to 
give the tlgures of interested parties. We can 
say that the projection of opaque objects Is 
always ' done In a room as dark as It can be 
made, which shows that only a small part of 
the 11ght reaches the screen. We · do not see 
why two mirrors should be used in the pro­
jection of opaque objects. 

( 1075 7 )  A .  W .  McN. says : The ques-
tion whether the current indu8ed m an .induc­
tion coli tltted . with condenser" is direct or 
aiternatlng has arisen in the physical science 
class of our school. The science master cannot 
answer this, nether can we find any books 
which state positively that it Is direct or 
alternating. Would you lrlndly answer this 
question, giving explanation together with some 
simple experiment to prove your anSwer ? A. 
The spark is ordinarily produced in an induc­
tion coli by a direct current with an inter­
rupter when the primary circuit Is broken. 
As the current is fiowing In the same direction 
whenever the circuit is broken, it follows that 
the current through the secondary Is always 
In the same direction. The spark always has 
the positive end upon one terminal of the sec­
ondary, and the negative end upon the other' 
terminal. The secondary current In this case 
is thus seen to be a pulsatory current In the 
same direction. If, however, the current used 
upon the primary coil is aitern!lting, the cur­
rent in the secondary will also be alternating. 
And if a current In the primary be a direct 
current with an interrupter, and the terminals 
of the secondary be closed together so as to 
ca'use a current to tlow both on the make and 
the break of the interrupter, �n aiternating 
curren t Is produced in thE!' secondary. Your 
request for an experiment ' may be met by set­
ting the coil to work making as long a: spark 
as it can through the air. One end of the 
spark wUl be seen to have a white space upon 
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Numerous books have been written during 
the past few · years dealing. with the subject 
of paints, discussing in a general way the 
properties of the various pigments and their 
methods of manufacture: There is scarcely 
a single work, however, that will serve as a 
guide to a chemist of ordinary training in 
taking a can of mIXed paint, of practically 
any shade or tint, making a complete analysis 
of it and furnishing him sufficient data, de­
rived from a large number of analyses, so that 
he may interpret the resuits of lils own 
analysis in a rational . manner. The methods 
given in the following pages shOUld be of In­
terest to advanced college students who may 
w ish to inform themselves on methods of 
paint analysis ; to the industrial chemist who 
has more or less paint work to do ; and espe­
cially to the young paint chemist who Is just 
starting out In his career. Each method· 
given in this work has been tested out and Its 
working value thoroughly demonstrated. The 
various analyses given are beUeved to be rep­
resentative of the composition of the pigments 
they 1Ilustrate, and it is hoped that they wlll 
be of service in . enabling the analyst to pass on 
paint products with fairness to both . the manu­
facturer and the consumer. The chapters on 
varnish analysis are allinittedly incomplete, for 
the present Uterature on varnish, and especial­
ly varnish analysis, is meager, and much of 
it of a contradictory nature. 
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This book is the standard and latest work 
published on the subject and has been pre­
pared 'for the use of all engaged In the busi­
ness of steam, hot water heating and ventila­
tion. It Is an original and exhaustive work, 
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telling how to get heating contracts, how to 
install heating and ventilating apparatus. the 
best business methods to be used. with "Tricks 
of the Trade" for shop use, rules and data for 
estimating radiation .and cost and such tables 
and information as make ' it an indispensable 
work for everyone interested in steam, hot­
water heating. and ventilation. The reputa­
tion of Mr. King as a heating expert and a 
practical writer of the day . is sufficient guar­
antee that his work represents the best prac­
tice of the present day and is exhaustive in 
text. diagrams, and illustrations. All techni­
cal matter too dense to be readily understood 
by the man of average education has been 
eliminated. and Mr. · King has. iri a b�eezy. 
entertaining and yet simple manner. described 
all of the principal systems of steam, hot water. 
vacuum. vapor, and vacuum-vapor heating, to­
gether with the new accelerated systems of hot­
water circulation, including chapters on up-to­
date methods of ventilation and the fan or 
blower system of heating and ventilation. 
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luck. With NumerouS Engravings 
and Diagrams. Philadelphia : ,  David 
McKay. 16mo. ; cloth ; 160 pages. 
Price, 50 cents. 

.The B ritish magazine "Work" is noted for 
the practical articles upon various subjects, 
usually dealing with the mechanical trades, 
that appea!' in its pages. A number of them 
on tinplate work form the contents of this 
book. The objects for the manufacture of 
which directions are given iriclude flower trays, 
lanterns, biscuit cutters, kettles, etc. 
DETECTION OF THE COMMON FOOD ADULTER-

ANTS. By Edwin M. Bruce. New 
York : D. Van Nostrand Company. 
16mo. ; cloth ; 84 pages, Price, $1.25. 

The best and simplest qualitative tests for 
all co'mmon food adulterants in the form of 
a small book. It also contains a brief state­
ment of the adulterants likely to be found in 
a given food-product and the reason for their 
use. Anybody with a'  ·knowledge of chemical 
nomenclature and some familiarity with labora� 
tory manipulation will find it · useful. 
HOW 'TO READ PLANS. By Charles G. Peker. 

Fully illustrated. New York : Indus­
trial Publication Company •

. 
12mo. ; 

cloth ; 46 pages. Price, 60 cents. 
To lie able to read plans is very importiint 

to a workman, yet it is quite a difficult ac­
complishment to · acquire unless one has had 
the necessary instruction. "How to Read 
Plans" explains all the technicalities of the 
draftsman's art. and furnishes an ex<!ellent 
course of instruction for all who desire it. 
AmSHIPs PAST- AND PRESENT. By A. Hilde-

brandt. Translated . by W. H: Story. 
New York : D. Van Nostrand Com­
pany, 1908. 8vo. ; 361 pages ; 222 il­
lustrations ; price, $3.60. 

This is  a very complete historical work on 
the subject of aerial navigation. Starting ' 
with the early history of the art, and with a 
description of the first hot-air balloons, the 
I! uthor discusses the theory of the balloon 
proper and the developmeiit of the dirigibl{! 
balioon. This part of the work is qplte com­
plete and traces the development . from 1852 
to the present time. . One chapter onlY

'. is de­
voted . to flying machines, but in this some 
of the b�st and most historic aeroplanes are 
deSCribed. Other chapters are devoted to kites 
and parachutes, as well as to tIi.e development 
of the military · balloon in Germany and other 
foreign countYies. Ballooning as a sport, scien­
tific ballooning, and balloon phatography, are 
treated in very thorough fashion. . A· chapter . 
is given to the interpretation of photographs 
taken from balloons and to the photographic 
outfit required for this purpose. The question 
of photographing from kites and rockets is a�so 
discussed, and' a chapter is devoted to the use 
of carrier pigeons in balloons. The final chap­
ter of the book is �m "Balloon Law." The 
work is illustrated with many excellent photo­
graphs taken from various heights, as well as 
with pictures of well-known .. ' aeronautic men, 
and diagrams of the various apparatus used. 
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means the vessels of any of the powers can therapeutic, electric-light, and air and sun Concrete mixing machine. R. J. Sellentlne . .  886.018 
be' identified from a considerable distance. The baths that is probably new and of interest to Concret.e structures. fitting for reinforced. . '  G. M. Graham . . . . . . . . . . . . . . . . . . . . . . . . .  885.992 
comparisons of the various navies, naval ex- his readers. During a month's stay at one of Conv<i�' ' U"lt.1>;; ""-u 'u1iclllue belting. 
Penditures, programmes, ordnance. wharves, the best�known sanatoriums ' in Germany (Dr. ,manufacture of. F. Reddaway . . . . . • • . . .  886,955 Conveying apparatus. T. S. Millet . . . . . . . . .  885.774 etc., complete the information which the little Lahmann's, at a small place called "Zum Weis- 'Conveying mechanism. C. WO. Crosby . . . . . . . 885.730 
book contains. We have had occasion fre- sen Hirsch," near the city of Dresden ) he CooP. C. B. Treat . . . . . . . . . . . . . . . . . . . . . . . . .  - 886.278 

· quently to refer to Capt. Weyer's annua1s, and took varion! water baths, electric-light and com:M:e::a����� . .  f�� . .  �I.��I�.� . .  ���: . . �: . .  �: 886.229 
we have '  no doubt that the present book will steam baths, and also the air baths twice g�g: ��:�1�g ��em����I'l:: c: B�';'gj,;';�;': : �::M� 
' prove' in every respect as accurate and as daily. beginning with them during cold winter Com sheller feed · , regulator. W. J. Steckel. . 885.881 
trustwerthy as. its predecessors. weather in February; 1907. He became par- Com tops. device for facUitatlng the tying 

ticularly , impressed with the health-giving of. D. W. Flynn . . . . . . . . . . . . . . . . . . . . .  ,. 886.048 WHiTTAKER'S AinTHMETIC OF ELECTRICAL Corset attachment. M. E. Risk . " . . . . . . . . . . .  886.076 
ENGINEERING FOR TECHNICAL STUDENTS qualities of these air baths. In order to make Cotton , chopper. 'automotlc electric. Brag-
AND ENGIN.EERS. Containing '72 Work- them better known in the United States he Cott::::I�1c:e�l�X��';'rChi"0-';: : : : : : : : : : : : : ���:��� 
ed Examples ' and Exercises. London devoted an entire chapter to this novel form Cotton separator. W. E. Rickey . . . . . . . . . . . .  886.249 
and New York : The Macmillan Com- of bathing. and included in it some interesting ���t";;g. �. �. ����di : : : : : : : : : : : : : : : : : : : : : ���:r: 
pany. 12mo. ; cloth ; 139 pages. illustrations. Coupling bead. J. M. Malloy . . . . . . . . . . . . . . .  886.007 
Price, 60 cents. RECENT CYANIDE .PRACTICE. Edited by T. cruc���e ����?���.s: .  �������������: . ? : . ?�.s: 886,111 

Students of electrical engineering usually A. Rickard. San 1!'rancisco : Mining g�:�e?' ��eM��:r���t�h'e;:: " ' " ' ' ' ' ' ' ' ' ' ' 885.947 
find it very difficult to turn their theoretical and , Scientific Press. '8vo. ;_ cloth ; Cull attachment for shirts and the · like. 
knowledge to account. owing to their un- 338 pages, illustrated. Price, '2.  . hlngeable. Bennett & FIndlay . . . . . . . . . .  885.971 

i ti in Cultivator. W. A. Dewberry . • . . . . . . . . . . . . . .  885.983 familiarity with the mechan cal opera ons - A compilation in convenient form of the Cultivator. J. F. DeaL . . . . . . . . . . . . . . . . . . . . .  886. 190 
volved in the problems they are endeavoring to se.r:les of articles on cyanation appearing in Current turbo-generator. , direct. D. A. 
solve.' By an assiduous application to the ex- th MI in d S Behrend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.035 e n g an cientific Press between Janu- Curtain ring. M. E. La Rue . . . . . . . . . . . . . . .  885.932 
amples contained in this book the requisite ary, 1906, and October, 1907. The different Cycle saddle support. Mamet, & Hallot . . . . .  886.227 
skill may be readily secured. methods used in widely separated localities in &:��trri���:.!': �P::.it�.!'o��ef�r=,;,ing; ·i 886.183 

JOlrnNEYS AND OBSERVATION. By T. A. ,  many cases, are described by the leaders in Dent�i ��rct:nlZ'er; ' K��b '&' Hi�b;,� : : : : : : : : : :  m:�t: 
Rickard. San Francisco : Dewey Pub- this branch of metallurgy. Derrick and car. collapsible wreclilng. E. F. 
lishing Company, 1907. 8vo. Price, DeskT,,:�� �a.h · j,;'id��: ' ,:ec��I;"i: J."Ei."iIe;,_885.803 
$3.60. INDEX OF INVENTION jamln . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . 885.713 

Mr. Rickard is the editor of the Mining and . S &1:�hr:g�I':.'fid �a�in:��:a:�Jit�; 'ii: Hi;t�: =:U� 
Scientific Press and is thoroughly · familiar Dlscharlfe stem. C. Smith . . . . . . . . . . . . . . . . .  886.083 
with his subject. Some 255 pages of the book For which Letters Patent of the g::gr:;I�fs:.tojJ�ei>. �e�rlf����� ·. '. : : : : : : : : : �rs:� 
are devoted 'to the Mines of Mexico and. the Display rack. E. B. Weston . . . . . . . . . . . . . . . .  886.023 
remainder to · "Across the San Juan Moun- United State. were Issued &��� �g��kJj,otde:%id 'b';'iie'r; '  d;;PI�;': ' i:  'j.: 885.866 
tains." This results in a separate pagination Kibbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.001 

h·' h ; t I ' . Th b k is o '  Door. grain. R. D. Stryker . . . . . . . . . . . . . . . .  886.090 w lC IS no very p easrng. e 00 pr - for the Week Ending Door hanger. edgewise. movable. S. U. ·Bar,.. 885.970 
fusely illustrated with half-tone engravings Door locking mechanism. roundhouse. J. U .  
inserted. Many of these illustrations are of  Nettenstrom . . . . . . . . .. . . . . . . . .. . . . . . . . . . . 885,858 

A rtl 28 1 908 Door plate. W. Jones . . . . . . . . . . . . . . . . . . . . . . .  885,760 
great interest. The book is very readable. p . , .  Door. revolving. H. W. Dyer . . . . . . . . . . . . . . .  886.317 Draft. automatic force " or suction G. S. WISCONSIN GEOLOGICAL AND N ATUBAL HIS- A N D  E A C H B E A � I' N G T H A T  D A.T E Stuart . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  886.268 

TORY SURVEY. Road Pamphlets. No. &�:�e��a':!:l'clo�in�.ttv."..i."i>e"c�;'i� : : : : : : ���:�g� 
1. Earth Roads. . No. 2 • .  The Earth [See note at end of list about copies of these patents.] Dredging 'Wparatus. S. Lake . . . . . . . . . . . . . .  885.930 
Road Drag. No. 3. Stone and Gravel g��t��g t���h��'�er'!on����: : : : : : : : : : : : :  ��g:¥!� 
Roads. No. 4. Cutouts and Bridges. Account keeping apparatus. individual. W. • Dye�:ur:,n'b. ��t�tg�:se .�.a.c.�I��: . .  �.o.s���: 885.709 Published by the State at Madison, 

Acco'fnt �����: d�';i';';: 'w: "'�."R;'bin,;,;n : :  ��:8g� Dyeing machine. J. Hilssong. reissue . . . . . . .  12.788 Wis. Accumulator controller. W. B. Mason . . . . . 886.145 Dyeing. preparation of the Indigo-vat em-
From the educational standpoint. the four Acetylene generator. R. H. Welles. reissue. 12.787 EduJ'���al'ke�ce��tU��\iev�n.; : : : : : : : : : : =:�� 

little . pamphlets on road-making published by Advertising device • .  I .. O. Thorley . . . . . . . . . . .  886.275 Egg opener. D. P. Stevens . . • . . . . . . . . . . . . . .  886.266 
the State of Wisconsin, mark a big step in tr:I��.:E�:::,tuss�· !· �1t'[:Ii ' '''-;; ' ' ' ' ' ' ' ' �N�� Egg turner. W: Bunker . . . . . . . . . . . . . . . . . . . . 886, 185 
advance. So little is known of this subject. Air D�u�:�f >.o��� . .  ����.�':.S��d: . : :�.: : : ?: 886:193 
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r.' . ���: 886.073 
that tax-payers are too often obliged to bear Auger. earth. J. S. Park . . . . . . . . . . , . . . . . . . . . 886.242 . Elec¥�����ac� . .  s.�� ..... .  ".������ .��� . . .  �: . �: 886.319 a. heavy burden due , to . the ignorance of the Autographic register. Schirmer & Stem . . . . . 886.011; Electric controller. R. I. Wrlght . . . . . . . . . . .  885.967 ' 
officers intrusted with keeping the public high- f���:::�g:::· ctcu�' b!�:::: w: C."H��n�� : : =::� Electric furnace. P. Girod . . . . . . . . . . . .. . . .  885.745 
ways in order. The general circulation and 

I Automobile steering gear. G. E. Mlller . . .  : . 885.940 Electric generators and motors. field adjust-
distribution of such literature among the in- Automobile radiator. C. Schmidt . . . . . . . . . . . 886.016 lll1ecf'Jc ���\�'i-s�o�ie!�n�· f!�IJL�.;.· & ·ii�;t�: 886.109 
habitants of a State would be ' sure to raise AA:�lnseg.wlwng. · WC .. &A· Fc.onnL. aSnChw"e·m· e· � : ·. ·. ·. · • .  " . .  · 888856,.92�36 berg . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . .  885.769 

u Electric power. contact post system for 
the standard of excellence of roads very ma- Axle hox lubricating packing holder. car. transmitting. G. E. Titcomb . . . . . . . . . . .  886.093 
terially, indeed. Ba/la�te:"��t'g': L�I��:ert�n: : : : : : : : : : : : : : 12.'(86 Electrical connection, H. R: Read . . . . . . . . . . . 885.864 

Bait. artillclal. J. E. Pepper . . . . . . . . . . . . . . .  �g;��� ::����:: cIJf:gPb�1fO':; �yS�i-:.lg!�e�� . .  H;;b_ 885.841 MERIDIAN CIRCLE OBSERVATIONS MADE AT Bale tie. W. D. Ferris . . . . . . . . . . . . . . . . . . . . .  885.917 bard . . . . . . . . . . . . . . . .  c . . . . . . . . .  885.754. 885.755 'THE LICK OBSERVATORY, 1901-1906. By Bale tle' maklng machine. W; D. Ferris . . . .  885.916 Elevator ' lndlcating system. C. E. Moore . . . .  881i,941 
R. H. Tucker. Sa�ramento : _  W. w. �:�!I�uJ:;fn:n:u:.e"8:e'i:\v a��������: : : : : : : ��:m lll1evator .. fety device. A. H011lnger . . . . . . .  885.92� 
Shannon, Superintendent of State Barrels. kegs. and the like. combined cover :t:;:t��.��i��t;tog�s�l��rw:�a�a::t�':,�; 886.02 
Printing, 1907. Cloth ,' l1'L ,  by 9 and follower for. T. M. Dansby . . . . . . . . .  886.040 C. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  685.942 7'.1 Basket. L. E. & L. B. Reynolt1s . . . . . . . . . . .  886.308 Embroidering. machines. take-up hook for. inches ; 269 pages.  Bearing. roller, F .  M. , Foote . . . . . . .  : . . . . . . .  886.200 C. N. Wheaton . . . . . . . . . . . . . . . . . . . . . . . . . 885,817 

' ' 'The observations for the Zodiacal Catalogue Bea
��

g
�n���r�.�t��� . .  ����c.� .��� . �:���� .. .  �: 886.080 Engine Indicator. J. WO. Thompson . . . . . . . . . . 886.021 

include all the stars in the list arranged by Bed. M. WensaueI' . . . . . .  : . . . . . . . . . . . . . . . . . .  886.022 ��1�: �����l�� �::ba�:.;:�I�:ctton�°i.stb: 885,870 
Sir Dayid Gill in 1899, in conformity with the i �:rt :a������.�. Iji...

S·HIJg:g�:: : : : : : : : .: : : : : ��:�g Metcalf . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  886.232 
I Engine tender. traction. M. Jorstad . . . . . . . .  886.059 

resolutions of the International Conferences B!,ndlng machine. A. "Y:ood . . . . . . . . . . . .  , . . . .  886.027 Engines current distributing device for Ig 
F d t 1 St Th d i f th list I BIDders. shocking attachment for. W .  H. . nltlng explosive. H. de La Valette . . . .  : 886,225 for un amen a ars. e es gn 0 e Perrin . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.326 Engines. Ignition for explosion. R. Varley . .  885.894 is to furnish accurate places for heliometer �t���lnLaIfI�r��':.tIO!· ' b�OC�audreull . . . . . .  886.097 Engines. operating combustion. Wlnand & 

measu�es of. the planets, and of the moon. • • •  nobbln and spindle connector. H. E. Hughes 886.297 Engi�:�."'!��ki;,g· e�p�ti�I;'-';, ' 'F� 'Hiid';b��tid : ��:�� U · includes 2,798 stars. ranging from 90 to 139 Bobbin driving means for rotatable spindles. Envelop fastener. E. B. Stimpson . . . . . . . . . . . 885.884 
per hour, with an average of 117." BoO:"'�· c�:dS:y' si.;ti: ... · ��iD.bin�d · i�os.; ·I�;,:i. 885.855 Excavator. C. C. Jacobs . . . . . . . . . . . . 885.756. 885.757 Exerciser, W. Barrett . . . . . . . . . . . . . . . . . . . . . .  886.032 
Two YEARS AMONG NEW GUINEA ' CANNI- Book�e:;in�e���iD.: '0: Sii�rwin : : : : : : : : : : : : �g;g�� Exercising apparatus for oarsmen. D. Scan-

BALS. By A. E. Pratt. Philadelphia : Boring maChines. drill and bit holder for. Expl�.:lv�: '..i: . IiJ: . Ch·..:�IiOnti�a�;,:.'.'.'.'.'; '. '.'. '. '. '. : ��:g�� 
J. B. Lippincott .Company; 1998'., 4 Bott�;' �� .. :.!lIti:g· .· ��·p·. · J: · M: ·�;,;�� : : : : : : �g .. ��� Explosive engine. C. R. Bryant . . . . . . . . . . . .  886.1 �4 

9 ta Extpnslon table. F . ' J. Seng: . ;  . . . . . . . . . . . . .  885.962 illustrations ; pp. 36 ; oc VO. Bottle handllilg apparatus. H. J. Chilton . . .  885.912 Eye shield. G. E. Henry . . . . . . . .. . . . . . . . . . . .  886.209 
Price, $4. ��m: ����:�. 

a::rJ:��' J: t ����r�ti:ant : : : �rs:�n Eyeglass guard, W. I . Dengler . . . . . . . . . . . . . 885.730 
The authot'. who has . spent thii'ty -years Bottles and other ,receptacles. stopper for. :�::t:::e:�ut: �: ��c��:e.���� : : : : : : : : : : : : : �g:�� 

wandering over the face of the earth in search Ganuccl-Cance11lerl & Cappellettl . . . . . . .  885.743 Fare Indicator for carriages. R. Picard . . . . . 886.244 Bottlhig apparatus. A. A. Plndstofte . . . . • . .  885.785 Feed bag; ,G. Rodriguez . . . . . . . . . . . . . . . . . . . .  886.252 
of specimens for natura:! .history ' Dlllseums. Box . H. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  886.250 Feed gage. E. L. Meg!11 . . . . .. . . . . . . . . . . . . . .  885.773 
gives an account of some of the happen.ings Brace. D. O. Wilkin • . . . . . . . . . . . . . . . . . . . . . .  885.819 Feed mechanism. electrically controlled. B. Bracelet, 'T. D. Giguere . . . . . . . . . . . . . . . . . . . . .  886. 121 M. W, Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  886.294 incident to a long stay in Papua or New Brick kiln. S. T. Rawles . . . . . . . . . .  , . . . . . . . .  885.954 Feed water regulator and ala·rm . W. D. 
Guinea: The book contains interesting de- Brick kllu furnaces. firing tool for. E. H. Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886,295 " . '  Callaway . . .  : . · . . . . . . . . . . . . . . . . . . . . . . . . .  885.720 Feeding-of!' mechanism, W. A. Tompklus . . .  886.277 scriptions . of some of the customs of the canni- Brush. dusting. R. N. Fickett . . . . . . . .  ' . . . . . .  886.046 Fence-maker's combination tool, J. E. Weye-
bal but apparently amiable inhabItants . of the Brush. horse. J. B. Pfau . . . . . . . . . . . . . . . . . . .  886.153 netb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.816 Buckle. P. I. Andrews . . . . . . . . . . . • . . . . . .  886.029 Fender. See Car fendpr. second largest island in the world. as well Bung closure for barrels. ·0. A. Hilgermann. �Q5.997 F'!>rtlllzer dlstrlbutpr, E. B. Hackburn . et al 886.207 
as glimpses of the hardships ' iD.cidental to Butcher's block. L. Rowe . . . . . . . . . . . .  ; . . . . .  886.077 Fiber from vegetahle tissues. use of hot air 
roughing it. An outline of the methods of ��n��. c��\';:'cia'l:l'e��e·Y�·S::;It����:�: : : : : : �g:�� Filii: �;:��cJ���in::,'t. RRI���n�S�I;' .. ps�n : :  ��g:�� 
collecting butterfi'les and moths forms an in- Cabinet, L. E. Hudsou . . . . . . . . . . . . . . . . . . . . .  886.000 Filling attachment. E, N. Roth . . . . . . . . . . . .  885.865 
teresting chapter. It �s often the case that Cake holder for <!onveyprs. H. B. Ward . . . .  886. 101 Firearm magazine, A. W. Savage . . . . . . . . . . . 885 ,868 Calculating device. T. T. Crouch . . . . . . . . . . .  886. 1 89 Fish drying apparatus. J. Urquhart . . . .  " "  886,094 

PRACTICAL PHYSICS. A Laboratory Manual men who .do things have not a well-developed Cames. apparatus for packing. T. W. Mor- Floor. drying. Robinson & Steadman . . . . . . .  886.251 
f C II d T· h i I CJ� I ift of telling· ·a·bou· t them The author's ex rell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.854 Flooring. S. W. Heaton . . . . . . . . . . . . . . . . . . . .  885.751 or 0 eges an ec n ca "",hoo s. g . ' . - Can cleaning machine. J. M. C. Jones . . . . . .  885.849 FlUid-actuating aoparatuR. R. Conrader . . .  ' , ' 885.31 2 
By W. S. Franklin, C. M. Crawford, perlenceil should have resulted in a more co- Candle extinguisher. self-acting. A. C. Flying machine. B. Guthrie . . . . . . . . . . . . . . . . .  886. 122 

d B M utt V I III Ph herent and informing book. but as ' it is, his Findlay . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  886, 1 98 Foundry separator. E. G. Pfau . . . . . . . . . . . . . 886, 1 52 ��mtltr;rr�xp:�fmeIits i� ' 
Light an� subject and ' the handling of it are not with- g:�sg�rstc;:���gs.d';�fl'j�':: .�: . ���.I::J.�69; ��:&+g ���:�e. J. S;� ������. f��""�: " " " " " "  886.237 
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80 pages. Price, 90 cents. William Paul Gerhard. New York : Carburet�r. S. G. Averell . . . . . . . . . . . . . . . . . .  885.905 ��g::: ����. p�ote�����mH."j: ·M":;� : : .: : : : : :  �rs:m 

Th.e third volume of the set of laboratory John Wiley Ii; Sons. 8vo. ; cloth ; 311 8:�g��t:�: :plJ'·fi:.a;�yx�nsp��d : : : : : : : : : :  ��:�rul ��g:rt��re���idl.:'�PW�gRa�ich�: . ���';��: : : : ���:��g manuals by Mellsrs . · Franklin, Crawford and pages, illustrated. Price, $3.  Card rack. playing. H. de Joannis . . . . . . . .  886,130 Gall book. C. H. F. Kraft . . . . . . . . . . . . . . . . .  886.003 
Macnutt. It  contains a series of experiments Discussing the "uplifting power of the 8:�I..":est�::ky�N�·Gtl������� : : : : : : : : : : : : : : : . ��:�: g:g::��� �:�::�: � . .J>� �����: : : : : : : : : : : : :  ���:�t� in light and sound, methods of photometry, ta.th,'� a writer in Modern Sanitation recently Cementing apparatus. Phipps & Steele . . .  : . .  885.862 .  Gas and steam engine, combination. M. S. 
spectrum analysis. and others of like nature commented on the fact that "while for many Chain. conveyer. 1. T. Nicholson . . . . . . . . . . .  886,065 . . Flalg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.199 
are detailed in this useful work. Chain. log cQnveyer. J. Schl11eman . . . . . . . . .  885.959 ' Gas apparatus, E. H. Amet . . . . . . . . . . . . . . . .  886.311 

years the subject of 'bathing' enjoyed a long Chair. C. W. Fischer . . . . . . . . . . . . . . . . . . . .  ' . . .  885.843 Gas burner. steam blast. G. S. Bennett . .  : .  885.972 
TASCHENBUCH D·�D KRIEGSFLOT1'EN IX 1 b r it · ratif ' g t te th 0 0 ' Chair head rest. S. Wheeler . . . . . . . . . . . . . . . .  886. 102 Gas engine. Griswold & Averell . . . . . . . . . . . .  885 ,921 - • s um e , IS g yrn 0 no e n w c n- Change-making machine. T. I. Potter . . . . . . .  886.307 Gas fixture. C. Gerlach . . . . . . . . . . . . . . . . . . . . . . 886. 120 JAHBGANG 1908. Mit teilweiser Be- stantly increasing reference to bathing and its Chemical reaction between materials. ob- Gas generator. WO. Tures . . . . . .  , . . . . . . . . . . . .  886,309 

niitzung amtlichen Materials. Her- benefits." In his practice as a sanitary .engl- talnlng a violent. · C. G. P. de Laval . . .  885.766 ,Gas generator. hydrocarbon. A. D. Sumner . .  885.88!! . Chromatrope. S. A . .Hunt . . . . . . . . . . . . . . . . . . .  885.928 Gao lighting mechanism. automatiC. N. H. , ausgegeben von Kapitiinleutnant a. neer the author has had ample opportunity Chuck. D. A. Moore . . . . . . . . . . . . . . . . . . . . . . . .  885.946 Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.795 D. B. Weyer. Mit vielen Schiflsbil- to deal with the subject of baths and bath Chuck. reversible tapping. Dalton & Thomp- Gas. producing. E. H. Amet . . . . . . . . . . . . . . . .  885.903 
d Sk' S h tt ri d 1 . h '  son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.914 Gas-producing apparatus. E.  H . .Amet . . . . . .  885.904 ern, Izzen, c a en ssen un. houses in a practical way. Many of the bat s I Chute. sidewalk coal. T. F. Clark . . . . . . . . . .  886.112 Gas, recovering ammonia and hpatlng air In 
farbigen Tafel. Miinchen; J. F. Leh- in State hospitals and other institutions we're Clamp. J. R. Peirce . . . . . . .  , . . . . . . . . . . . . . . . .  885.949 the manufacture of producer. Crossley & 
manns Verlag. Price, cloth, $1.60. . t 11 d d hi i t d d th , . Clarlnet. F. W. Stahl . . . . . . . . . . . . . . . . . . . . . .  885.880 Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885.980 rns a e un er s super n en ence. an e Clasp. B. L. Green . . . . . . . . . . . . . . . . . . . . . . . . .  885.993 Gas. treating, J. S . McIlhenny . .. . . . . . . . . . . .  885.857 

Capt. Weyer's annual appears this year in plumbing, water supply. and sanitary features Clock attachment.' eleCtrleal. O. P. Ragan . .  885.953 Gas under uniform pr�.sure, generating and ' 
h t I d f I dditi th f b f th b' II I '  b th Clock. electrically operated. D. Sandretto . .  886, 157 delivering. W. C. Finck . . . . . . . . . . . . . . . .  886.289 a somew a en arge orm. n a on to e 0 a n�m er 0 e pu c or peop e s a 

I Clothes pln. W. A. Pugb . . . . . . . . . . . . . . . . . . .  886.245 Gas washer. F. H. Moyer . . . . . . . . . .  886.009. 886.304 
complete tables of navies in which the size, houses in .the city of New York were planned Clutch. friction . F. Maxant . . . . . . . . . • . . . . . .  885.938 Gear for motor vehicles. transmission, L. H .  

t i t d d f d 'fled b h'  A t t d d tri Clutcb mechanism. F.. K. Lathrop . . . . . . . . . .  886.004 Dyer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  885.986 armor, armamen . comp emen . an spee 0 an specl y 1m. recen ex en e p Coaster. S. B. Brown . . . . . . . . . . . . . . . . . . . . . .  885.977 Gear. variable speed. J., E. Barkpr . . . . . . . . .  885.710 
each vessel are given. and in addition to the abroad gave the author . an opportunity to I Coat hanger. J. C. Dawson . . . . . . . .  " . . . . . . .  886.041 Glass. method of and apparatus for drawing 

II t h t hi d 1 i f h i It b th h ith I f Cock. stoP. W. W. Miller . . . . . . . . . . . . . .  ; . . .  885.775 sheets of. H. J. Walter . . . . . . . . . . . . . . . .  885.896 exce en p 0 ogrltp c- an p an v ews 0 eac v s numerous a ouses w a v ew 0 , Coil spring. It. Gregg . . . . . . . . . . . . . . . . . . . . . .  886.052 G1ass mold, W. MlI1stein . . . . . . . . . . . . . . . . . . .  886. 146 
.class of ships. silhouettes of the different types learning. by a personal inspection, how they 'Collar support, E. Christie . . . . . . . . . . . . . . . . .  885.722 Glasses In place. 1!uction devlce for secur-
have been published. These silhouettes are of are planned and equipped on 

'
the Continent Compos!tlon of matter. H. L. Lilienthal . . . .  885.768 Ing. J. J. Tanzey . . . . . . . . . . . . . . . . . . . . . . .  886.273 I ComposItion of matter, S. Brown . . . . . . . . . . .  885.976 Glove. cotton plcklol!'. J. A. Layton . . . . . . . .  885.767 particular value to seamen because by their of Europe. He saw much regarding hydro- , ColllpresBOr, rotary, O. O. Palmer . . . . . . . . . . . 885,788 1 Grain screen. G. H. Rechtenbacb . • •  , • • • • • • •  886,�1 
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FANCY WOOD WORK 
of every kind quickly 
and accurately JUs.de 
with Ollt' foot, hand 
and light-power 

Wood Working Machineh 
��:nh��r��!�i��

g
:n:hfuses�Y S��a 

for Catalog "A.'· 
TilE SENECA. FALLS MFG. CO. 
695 Water St., Seneca Falla, N.Y. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN lATHE CO .. 120 Culvert St., Cincinnati. O. 
NEW BOOK 

FLYING MACHINES 50c. 
PAST, PRESENT AND FUTURE 

A popular account of Flying 1\rlacbines, Dirigible 
���0;i�SG���N�;;

'
��!��

n
p�Sge�24 i'h'uran��Rg��Ip�a�'�� 

12mo. Sent post paid 011 receipt of 5Oc. 
SPON &. CHAMBERLAIN 

123 S. A. Liberty Street, New York 

We Make 
Drawings 

h . " Sketc es. tracmgs. blue 
prints. etc., of an elec­
trical. mechanical or 
similar nature. Expert 
draughtsmen and artists 
at a moment's notice 
are at your service. 

George W. Fowler & Co., Engineers, 30 Broad St., New York 

Scientific American 
I Grain separator, H. J. Owens.". 
Graphopbone neC'dle, "'. F'itzpatricl�. 
Gl'apbopbone, pbolJograph, and the Iii-a', .J. 

886,306 
885,989 

O. Hirscbfelder 8S6.056 
Grate, H. W. Wbelan.................... SS5,S9S 
Gl'illding or mixing mill, edge nlllllt'l'. ( ' , B. 

106-lnch 
Wheel Base 

I 'Silent 
as the 

Star&' , 

MAY 9, 1908. 

Cole .... . .. . 8S5, 72� 
Grindin!! 1'011, L. C. Wales. 886.099 (j[ More power, greater refinement 
Gun cleaning rod. 1.1. E. Clement. 8S6,188 -is the message of our new Gun stocl" R. I-I. .Julien. 886.1�1 I Hame. k O. Hue............. .. 886.156 1 Catalog. "/t's a pleasure 
�f�:'I���

esl:c�{d�;:e'i511�,\�Cle:. J. Ca l·e. ��g:��i -not a crucifying luxury-
11,11 lester, fldX, 1. W Weeks . .  885,897 to own a Northern" be-
Harvesting machine, cottOIl, G I! ZC lupter 8SG.:335 cause it has the simplest lTalvester leel, J. '1'. Blett 885.S!'}�) I Hat CUl'llIlg macblne. L.ltlllll1 & Ives . 886.142 control and simplest me-
D�� �m���"c���\ GfO(�i! & Stacy ��g'��8, chanismof anycar. You can 
I-Jay press, L. B. Wygant...... 885.82� I drive and care for it your-
����f,�g 

c
��';l'��'ut�!�f

l
(nr a�pa���;I�.· E. I�. 

88 5.78 1 self. Write for new Cata-
Osborne . . ..... . .............. ...... 886.325 log-explains its exclusive 

Beating apparatus, portable hot fluid. n. '1'. _ 1 1I __ ;;iliiii;;;;"���:::i�:::.::;;:.:::::���:::.:.::..;;;;_;;;;._�a;d;.;v�a �n�t;a;g�e ;s.;in;. �d;e;t;al;;·l�. __ Oll'tel'flillger .. . . . . . . 886.BOn 
Heating system, T. F. SrollaJ·d. 886,070 
Heel seat trimmer for patent If 'ather, n. 

H. Hadsell ........... . ........... . 
Hitching de"ice. A. \Yagner. 
Hoe, garden, '1\ G1'3ssbaw. 
Hog ring, r. A. Swanson. 
Hoist controlling system, Shovel' & East-

,vood ............... . 
Hoisting apparatus, H. 1', Clough .. 
Hoisting bucket, C. Cbas�. 
Horse power. J. S. Tuttle ............... . 
Hose, chemicnl mixing attachmcnt for, B. 

F. Wooding ....... . 
Hose nozzle, S. Suzul{i .. 

886.291 
8S6.166 
886.20a 
88G.162 

885.961 
886.113 
88 5, 910 

88 5,892 

885.902 
886,272 

Hose sections, apparatus for cupping. S . .1. 
Sill """""""""""", ......... 885,797 

Hosiery drying boarns, rusbioiling protector 
for, J. J. Crimlisk............. 885,728 

Hydrocarbon bUl'ller. R. H. White. 886,103 
Ice creepel', J. A. E. Anderson.... 885.827 
Igniter, eloctl'ic. J. N. LaDsing-er. 8 86.138 

It is a little book of 64 pages - illus­

Incubator signaling device. G. :\ll1cke...... 880.148 
Ingots. manufacture of comllolilUl, \Y'. H.  

_���������������������: Connell ... ............................ 885.839 I Ink well, A. E. Swan .... ' ...... ........ .... 886.161 --- I Insulated ranop�' collar, T. H. Bullock . .  Tr 885.8�6 
InsulatIOn, transformer coil. J E \Jatf'C'I' . 88 5 771 

trated with 52 lively sketches 
and made readable by an equal 
number of witty and humor­
ous jabs at the business 
foibles of the day-mak­

PATENTS: Internal combustion engine, C. J i\lund-
henk . .. . . . . . 886,235 

Intel nul ('ombustion engine, rotating'. E L 
Veryoort . .. .. ... . . 88fl.279 

ing it worth reading. Be­

Onr Hand Book on Patents, Trade-Marks, 'Intel'J'ul)tel', A. R. Luschka. 8 86. 1�1 
etc., sent ��ee, Patents procured through Iro ning machine, J. S. Langworthy... 8.Qi).7G 5 
Munn & CO. receive free notice in the Ironing machine, "r. E. Andree.... 88G,028 

SCIENTIFIC AMERICAN ��;::s 
c
;��J"'�b/\ik�: �f��:;;·� for mille 1<'. K. 

886,2
18 

sides it has a few good 
things about systems, ac­

make counting, etc., 
worth keeoing. 

that it 

MUNN & CO., 361 Broadway, N. Y. . Jal'l'�,������e, 
. 
E'. E. ' �ie�"';'o,'�""""'" 

BRANCH OFFICE: 625 F St.,Washington.D.C. Jewel and pil'ot gage. Ie. R. Coats. 
886,014 
886.23J 
8Sfi.8�8 
SS6,310 

Nearly 75,000 of these iittle 
books have been distributed-you may 
have one, if you mention this paper­

Let us send yOIl leg­
tim(1lliais from people who 

are using them. 16-18-21-25 3tH! 30 
footers at proportionate prices. Bo:l.ts and engines guaran­
teed one year. Shipments made the day we receive order. 
�lotor th' simplest made, starts without cranking, anyone can 
operatt> them. We are the hlrgest. builders of pleasure boats 
ill the world and sell direct to nser. Free catalog. 
HE'l'ItOI'f HOAT CO., 13;.12 Jefferson Al'e., Bfltroil, ltlidl. 

Van'adium=Steei Castings 
Our castings are better than bronze or drop forgings, for 

die parts, bearing3, connec(ing roos, crank shafts, etc. 
Can use wood or metal patterns. 

Quick deliveries. Write for full information. 

NEW PROCESS STEEL COMPANY 
400 River St., Marshall, Mich. 

THE "BARNES" 
P����ve Upright Drills 

10 to 50-inch Swing 

Send jor Drill Catal.o{IUe. 
W. F. & )NO. BARNES CO. 

(Establis/led 1872) 
1999 Ruby St.,Rockford. III. 

HOW 
Manufacturers 
Can Increase 
Their Business 

Read carefully, every week, 
the 

Classified Advertising Column 
1ll the 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some­
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 

Je,,'el coupling TlHl cb ill€", J. WennstL'om. 
Joint. See Rail joint. 
J{eylC'ss loc I.;: for traveling bags, etc'" .T. 

KI'use ................... .: ...... 8 86. 136 
Knitted fa bl'ie, R. W. Scott . ....... 885,703, 885.794 
Label for cotton bales, '1'. 1<'. Steele ........ 8Sr..086 
Laboratory appal·utus. ph�·sica1. L. E. Knott 885,76..� 
Lacing hook setting machine, 'V. Ii'. Fraser 885.919 

on a postal card-and ment�on your line of business. 
Laddcl', J. Watel·s.. ... 886.282 
Lamp attachment, W. D. l\farl.;:baIll. 886. 323 
Lamp, electric arc, T-l. l.Ieck. 885,006 
Lamp, gasolene, I. T. Smith. 885.709 

Burroughs Adding Machine Company 
Lamp, incandescent gas. J-T. SIlSSIIWIlIl. 886.271 Bloch 59 Detroit, Michigan. U. S. A. 
Lamp, miner's. It. L. G1'3Vf'S ....... ,. ... 886, 204 
Lamp recf'ptacles, means for supporting', J. 

S. Stew""'t ... .. .................. . 886, 2 6 7  
Lamp socket, "'. C. TregolJing .. ........... 885,890 
Lamp starting device, mercuJ'Y, C. r. Stein-

2�.3A 

I metz .................................. 885,882 
I Latcb, door, W. F. Marten ................ 8 86,14 3 

Lens grinding and polishing machine. W. 1 
The Latest and Bed A. W. FA B E R. DRAWING 

PENCILS F. Holl'man .. 886,212 

��.��
r, 

atSi;��)m�;lt�·D�raI��1l Soutb·'�t�;.d· .
.. . \" ���',��� 

Level, spil'it, 1\1. l'-leinbauC"I' ............... 8 85,76 2 
Level'. selectivC'. \Yarner & Jon('8 ........... 88 5,8] 4 

"CAST'c££''' � 
Made Of tbe purest.1<raphite in 16 de­
grees of hardness, 6 B to SR. of 

finest pOint obtainable of 
any least liable to wear. 

therefore more any others. Life-belt app�H·atlls . .T. Focketyn. 885,91 8 
Limekiln. P. J. Buckley ... .... ............. 885,719 

the utmost delicacy of 

��YI�t�'i[n��'t.����it�Uti 
SOld by all stationers and deaJers in nrtists' materinls. Snml'le sent to 

all parties interesU>d on receipt of 10 cents in postage sl.amps. Linot.vpe lll:lt"bitles, cahinf't for linPl's and 
blades for, T. l�. Muldoon ...... . .. .. .. 885,777 color. FABER, • • 49 Dickerson Street, Newark. New . 

Loadpl', �P. J. Qual1p.v........... 885,952 
Loading device, 'Yo b'. Klcwittel' .... . ..... 886,�..L 
Loading de\'ice for gl'ain, etc., B. E. J-Ia\v-

kins .. 
Lock, A. I-T. Spar1ing .. . 
Lock, .-\. Lawrence .. . 
Lock, I-I. F. Keil ...... , ... " .. , . .. .... . 
Locking device, Ripson & Sampson ..... . 
Locking device, E. E. Yore. 

MIRACLE 
CONCRETE 

Logging means, S . . T. DnviR ..... 

885.92� 
885.964 

886.139 
88G.219 
885.7no 
886.16 5 1 
886.287 10' c'" '.' ."..,'" 

for BUNGALOWS and 
COTTAGES. New Book shows 

Exteriors and Plans. Loom stop-motion, F. O'Donnell. 
Loom stop-motion, B.F. Bobo,., .. 
Lubricating device, R. F. Caml)bell. l'C'issue, 

88G.15 0 \ 
8��:m I 

Lubdc:ltol', R. F. Mool'C'.... . 886.06 2 t 
'Mail bags Hncl thc 1il,e, apparatus for 

cal'ching and delivering. B. L. Toquct .. 885.889 
l\fail pouch catcher. E. J. Swomle,V...... 886.16 3 
Mail pouch df'livedng appal'atus, C. A. 

Will is ..... 88r.,��4 
i\fa il sack, G. Smoot. . .. 886,26-1 
l\fnil sack delivering apparatus. rr. J. Grace 881),2AO 
;\[allpl'. ('oin. G. -n�. Collings.. 885.724 
Menaele. R. L. W·"l'd... 880.811 
?\Jandolin. F. Lang........... 88G.1�7 
Manure spreadel·. F.. Buswell.......... 885. 908 
Mal'lJle from g�'psllm, m3nufactui'c of arti� 

ficial. W. l\fcKef'. 
::Ual'kel', land, R. G. RicJ�s .. . 
Master sbeet. P. J. l\'Ieabl ..... . 
Measuring device, E. C. Adams. 
Measuring device, R. Laufel' .. " .... 
l\fetal reducing- lllHchines, back l'C'st fol'. n. 

R8r.,OGI 
8R6,1�:; 
885.772 

881).101) 
8S5.22� 

M. W. Hanson..................... 88r..20� 
�retal slitting machine. F. J. 'Vell(lf'II" ... 885.815 
Met�� iE��l t.

b
.C.

i�'. ��ll.�(�. �I"��, .. 
r:�:�':�·�

l
��� .�: 88F;.761 ! 

Micas, making- artificial, Li'. J. Machalske. 88[).n;�,", 
i\Ii Ik receptacle, E. Z. Taylor.. 8�fi.�87 
Hiter box, J. McCune ....... .'. . S86.2�8 
Mixer, appaJ'atus for feeding IDntf'!:inls to 

a, A. L. Post................. 885.9�1 
Mold, E. D. Tuckel'.......... f'Rfi.807 
i\[oJd jacket, H. C. Caldwell............ 8SB,1R7 
Mop beHd and wringer, A. S. l\13thl'r�. RR5.!l�7 
Motion-converting m£'chan ism, I. B, Bl'i,!:!:g's 885,834 
�iotor control system, duplex, 1;'. R. Fish-

bacl, .. ............. ........ . . 
Mower. O. C. & E. R. -n'eikel .... . 
Mower, C. Lorensm ........ . 
l\[uHlel', J. C. Scott .. . 
Music (';)hin€"t. Schram & 1\:iC's. 
Music Ipaf tUl 'nf'l'. H. VnrdC'r .. 
'Music sheet tUJ'I1PI', F. Lo,,,e ... 
Music students, chart fol'. C. H. Cal(l\n .. dl .. 
Nailing- machine, S. i\1. Clltter 
Necldie. C. H. Gasldll. .Jr. 
Nest, ponltry, O. K. 0180ll. 
Net. A. O. "'arner .......... . 
N07.z1e, rotatable distributing, A. Schmidt .. 
Nut lo(,k, T. Cnsey ............ . 
Nut lock. H. Hf'nthol'ne .. ' Nut lock. W. F. Kennf',V.... . 
Nuts. uU1.killg lock, A. L. Eicher ...... . 
Off bearing machinf'. W. R. Waggoner .. 
Oil can, J. "'. Cushman .. , ........... . 
Oil CliP, I. S. Van Loan ........... ... ... . 
Oscillation l·ccf'ivel'. G. "'. Pickard . ....... . 
Packaging machine, A. Day .... . 
Pad, O. Neuberger ....................... . 
Pail, oystel'. J. G. Reber ................ .. 
Paint, A. L. Berry .................... . 
Paint and color exhibiting device, I. N. 

I-Iockada�' ... ,.......... . 
Paper feeding machine, T. C. Dextf'l'. 

885.0R8 
886.107 
886.22 G 
885.872 
880.017 
886,006 
880.85 2 
88G.O�7 
88G.31:1 
888.110 
886.151 
8P6.281 
885,86 0 

SSi\.OOQ 
8Ro.nn6 
886.209 

S86.�18 
885.809 
885.840 
885.8n� 
886.15 4 
885.733 
885.778 
886.074 
885,973 

886.05 7 

Papel' holder, Tily & Rebluss . ...... 
88G.117, ���:6�� 

We are LarJ!estManufactul'ers of 
Concrete Macbinery for 

!lInking Miracle lJollble Air 
!S1><tce Building Blocks,. • 
Selvel' JJipe, JJrain 'l'ile, 
Brick. Sidewall, Tile­
everything in Concrete. 

��l� $?}),l b;r�t¥sw��o
e
�M,i����� 

Our 114· page Book 011 Cuncrete, 
500 iJ]ustratiollS. complete expla. 
nation, for 24c. in stamps-money 
back if nut satitsfled. Anyway 
send for our 

20 BIG l'AGES FREE 
MIRACLE PRE&SED STONE CO. 

410 HcullcU. H1dg., New \'ork 
4.10 Wilder St., illinru�npolis, U. S. A. 

$40 MOTORCYCLE 
'�'e h:l.Ye the brg:est line of New 
and used 1\lolor Cycles, Parts :mrl 
Supplies in the country, at the 
i(owest prices. EVt'ry ma c h i n e 
gU:lmnleed. We are the largest 
.t1111 only exclusive :\Iotorcycle 
HOllse in the world. Send for our 
19u8 C:ltlllog. Repails a specialty. 

notors and Castings for Air S.lips 
Harry R. Geer Co., 851 Mclaran Ave., St. Louis, Mo. 

How to Construct 

An Independent Interrupter 
Pupel' macbine, 1'011 toilet. G. H. Siblel' .. 886.3:32 III SCIENTlFrc AMERICAN SUPPLEMENT. 1615. Papel' 1'011 plugs, machine for making, ·Fl. A. l1'rederick Collins describes fully and clearly with Brubal{el' ..... .. ...... . ........... ..... 885.718 �he help of good drawinlls how an independent multiple 
Paper vessel, T. -nT. Hollett ........ ...... 886,05 8 Interrupter may be constructed for a large induction 
Pasteuriz.ing apparatus. J. T. H. Paul. coil. 

Pattern marldn� device, J Avallsil���:?��' ���S�� Mr.'{;�\1i:����!�cr:7;:
l
gc�'J:�:�c !(ME

c
;irc

n
:�tkO;p;�i� Pen, fouTltall] .r A Hollaml 885,75 3 l\JENT, 160.:'), U Ho\v to Constl'uct a 100.ll'lile 1 Pen retainer fOl1ntain, L. D Van Val ken- Wil'eless Telegl'aph Outfit." . 

Mobiloil 
is especially 

prepared to meet 
the particular re­

quirements of every 
make of automobile. It comes in 
various grades-a special grade for 
every make of engine. 

VACUUM 

MOBILOIL 
is the only perfect automobile lubricant. 
Sold everywhere in barrels 
and cans of varyillg cnpa. 
cities. Send for Mobiloil 
booklet which lists every 
lllake of autolllobile and 
tells what grade of Mobil­
oil to use for each. It's free. 
Mobiloil manufactured by 
IIACUUM OIL CO., 
Rochester, 
N. Y. 

cams, val ves, 
ekets. Only 3 AU bear­
ings ba.b­
hitted. For 
your Row Boa.t, Sail 
Boat, Launch, 
Send tor testimonials. SEND FOR "'REE CA.TALOG. ready to ship. 

DETROIT ENGINE WORKS, 
1332 JelieJ'1!on Ave •• Detroit, 

The Universal Cabinet 
for Macbln1sts,.Electrlciall

S
, Mercbanrs. 

For Business Houses and Homes. For 
everyone with many smail articles. It's 
a systematizer and tbe most couvenient 
article ever possessed. lts Bubstam ial 
and well finished drawers are 8x3x 2X! 

I burg . . 
. . . .  886.095 Each Sup plement costs 10 cents' 20 cents for the Penholder, W. hneger ...... ' .. .. 886,060 two. Order from youl'neWSdealer or'from 

,�===================� 
Percussive apparatus coupling. C. �. Ne\V� I ' 

ton . . .. .. . ... . ............... 886,240 MUNN & CO., 361 Broadway, New York: 
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i
r�n:e��1 $5. Cabinet with 50 drawers, 810. . 

The American Fixture and Mfg. Co., Troy, Ohio 
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Good 88G.I:!:; B k 'i Pi aHO case, player, H. J. Kiefer O 0 S Pickel'. �ee Cotton pickel'. 
Piles, hrace foL' sbcctllletal, 1 .... 1', S tn("!." 'I'. 886,089 
Pipe fitting, water seal vuctlum retu 1 'l I. \\'. 

E. Tillinghast .............. 88�.805 
:=====================� I Pipe gripper, 'Y', 11', Barl'on.... . . . .. 886,]71 1 

P!pe or tube cleaner, E. A . .Tablonsl,.\". 886,217 

PIpe wrench. J. H,)I'st ... . .. . . 8
8
8

8� '
,

9
0;G

6

' 

.PractlOcal PotOnters For Pipes, beating and bemling, \Y. L. Brown. " . 
Pistol, Hino & KOliul'O ... 886.211 I 

P 
Planter corD F' K Lathrop ...... 886,005 

atentees l'lanter' wireiess eh'eel, 1'0\\'. Seem" & l'opl.'· 885,873 

l'lanter;, Ul"oppillg m{'cbunj:;;m fer (:;)rll, T. 
Containing Valuable Information and Ad"ice on C. Roseland ................ .......... 88n. 25::{ 

Planting lllach ine, potn tv, J. Sie Cfel' t. ..... - 885,fJ6;� 
The Sale of Patents 

An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handhng Their 
In ven tions. 

By F. A. CRESEE, M.E. 
t44 Pages. Cloth. Price $1.00. 

1'lates 01' tablets, appanllll!,; fll" m:lllufndHl'­
ing compound, �L ". i n 1.;t'istJ'()i('I·. 

PI iers, C. "'. Baker ............... . 
Plow. T'. J. Johnson .. 
Potato digger, D. Y. & D. B. 11£1lloel.; .... 
Power in dl'f'flges, means for utilizing w:1ste, 

R. M. Wilson ........ . 
Power, means fOl' producing motivC', J. L. 

88G.90] I 885.969 
885.759 
886. 322 

S85.noo 

Pow:l�
t

�nlt;s�'i��i�l; 
. 

d��;i��: 
. 

�,�'I:i �i)i� 
. 

�i)eed. 
886.27.t 

Mechanical 
D. M. Dearing .... . 

Movements Press box, F. Phelps ................ . 
P"esslll'e regulator. J. E. Ward 

886.191 
885. 784 
885.812 
88n.7-47 
885,895 
886,129 

Powers, Devices and Appliances 
Printillg press. "". L. Green 
Printing press, A. "". Vaughn .. 
Prison bar. Jackson & Lo,\" ..... .. . 

By GARDNER D. HISCOX, M.E. P"otocatecbllic aldehyrle, manllfuctming. G. 

Large 8vo, 402 Pages, 1649 Illustrations, with De- pUffS��iu"t�n�v.· ·S.· ·B��l;t�l(i·::.. . .. 
886.085 
88G.0:H 
886.18G 
886.053 
885 .7nS 
885.867 
885.899 
885.835 
88(U] 0 
886.047 
885.927 
886.175 
885,943 
885.712 
886.105 
886 .107 
886.259 
886.233 
886,248 

scriptive Text. Price $3.00. ��!!Ep,
tr

��I�
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�fft�
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r
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us
i-l��:l'i�: .��1���':�1�. 

A DICTIONARY of Mechanical Movements,Powers, 
Devices and Appliances, enlbracillg an illus­

trated description of the greatest variety of lTle­
chanical movements and devices in any language. 

Pllmp, balanCfld. A. P. Smith .... . 
Pump, centl'ifugal, H. Salzer .. . 
Pump for oil wells. A. G. ""i1lal'd. 
Pump, pu1sating, A. P. Brush .. . 
Pump, rotary. R. C. Bromle y . ... . . . 
Pump, varinble delivery, R. J. F linn. 

Mechanical 
Punching hng appal'3tus, F'. Hulsmanll. 

AppltOances Purse and bag fnstenel', F. H. Bleyel'. 
Rail drilling ma"hine. D. A. Moore .... . 

flechanical Movements and 

Novelties of Construction 

AN Encyclopedia of lVIechanical Movements and 
Mechanical Appliances, including Iuany No�el­

ties of Construction used in the practical operatlO11 
of the Arts, Manufactures, and ill F.ngineering. 
For Engineers, DraughtsIuen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 

By GARDNER D. HISCOX , M.E. 
Being a Supplementary Volume to the Author's 

Work entitled Mechanical Movements, Powers 

and Devices. Contains tOOO Special Made 
Engravings. 400 Pages. Cloth 

Bound. Price $3.00. 

The above two volumes sold together for 
$5.00 Postpaid. 

Rail fastener. H. F. Bf'nder ........... . 
Rnil joint. B. \\·olhanph'I' .......... . 
Rail joint, T. C. Adams .... . 
Rail joint, C. G. Skiles ........... , . 
Rail joint and cross tie, S. l\Iichnels .. . 
Rail lock and tie plate. "'. K. Reynolds .. 
Railway automatic switch iron. stl'C'f't. ,'V. 

K. Reichner ....... .. ............ 885,788 
Railway crossing gates automatic, K. CI'zes-

lowski ............................ . .. 886.321 
Railway dangel' Signaling and telf'phoning 

apparatus. F.. Sughl'oue . ........ . ...... 886.2G9 
Railway.,·ail joint, W. H. Reel. ... . ....... 885.787 
Railway spreader, J. C. Depew . .......... 885 .736 
Railway tie, concrete, \\". H. Pruyn . .II' .. . .  885,863 
Railway track rails from spreading, appli-

ance to prevent, J. l\L DC' Witt. . . .  � .. 886,315 
Railway track spacing device. ,J. Klink-

hammer . .. . . . .................. 88G,134 
Railway wagon� and othet' vehicJE'�. anti-

fl'iction mechanism fol', A. Spencel' .... 885.801 
Rake tootb cleaner, H. 'I'ait . . ....... 886.1 6.J 
Razor, safe>t.v, G. rl'ittmann 885.966 

�!���to�
af

:��
, 

(nifU;��,
us

�O';'b'i�;,'tio,; 'Ii gi,'t: 886.0�9 

H. D. McFaddin . . ... '" 885.856 
Register book, ",Y. I..,. H amilton........ 885.994 
Retort fllrnace, regenerativE', O. IT. Erie!. 885,7-10 

ElectrtOctOan's Handy Book Reverberatory furnace, oil burning, G. 
Frasf'r ............ . 

Rbeostat, G. F. Packard 
8S6.000 
88n.7g2 
885.f);�5 
886.2 30 
886.021 
885.984 
886.182 
885.717 
885.731 
885,732 

By PROF. T. O'CONOR. SLOANE, A.M., E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 

and Edges in Gold. Pocket Book 

Style. Price $3.50. 

A THOROUGHLY practical reference hook of 768 
pages, covering the entire field of electricity. 

Contains no useless theory, Everything in it is to 
the point and can be easily understood by the stu­
dent, the l?ractical worker and the everyday work­
ing electncian. The advanced electrical engineer 
will also receive great benefit frolu its p�rusal and 
study. 

liodern American Lathe 

Practice 
By OSCAR E. PERRIGO, M.E. 

Price $2.50 

A COMPLETE book of 400 pages on The Modern 
Anlerican Lathe. Its development frOtll the 

earliest titnes up to the present day; its modern 
fonn as constructed by up-to-date builders; its gen­
eral and special classes of work; the quantity of its 
output, and its 111arvelous accuracy. 

Rheostat, E. L. Mabon .............. . 
Rllf'ostat, .J. 'V. Mertz .... . 
Ribbo:r.inf' machine. C. V\"'iehkE' ... 
Road 1·011f'1'. gasolene. De ,Vind & .Jones ... . 
Road working machinE'. ",V. B. Brothel's ... . 
Rock crllshf'!'. J. G. Brown .... . 
Rotary mnchine. P. J. Darlington .... . 
Rotary motor, P. J. Darlington. 
Safe deposit boxes, cover for, TT. "'. 

Holder ...................... . 
Sash lock, W. G. Allen ........ . 
Sash lock. windO\Y, .T. Rumery. 
Saw, J. Dowling. . .... 
Sa'w, c!'osscut, G. M. T-lowatson 
Saw, mf'tal cntting, "T. H. JJucas .. . 
Saw, power miter. A. A. Eillback .. . 
Sawing machine. G. Bindel'. 
Sawing machine, wood. A. L. E\'I·('1t. 
Sawing machines, cHLTiage feed for. G. 

Bindcr . .  Ii' • • • • • • • • • • • • • • • • • • • •  
Rcaffold. ndjustahle. �f. Rus�el1. . ... . 
Scale bearing SUPPOL't, W. F. StimIJ�on .. . 
Screen. See Grain screen. 
Scruhhing mnchine . .  J. n. Metcalf .... 
Seal fastenin·g . T. E. !\[tIl'l'n�� .. . 
Seal. pail. J. 'V. Nichols .............. . 
Sealing vessels. m('ans for'. J. A. Hicks. 
Ream f'loser, A. F'. nouck 
Seflt, l�. H. Cullen ..... ..... . . .. . 
Sf'E'd bullel', cotton, Z. rr . •  T ob . . . . . . . • . . . . .  
Reef! separator. F. G. Lyman . .. . 
Self-feeding df-vice, J. G. Bel'l'.'� .. . 
SPL'ving appal'atus. C. N. Iloopf'I' ........ . 
Se\\'ing machinc �hnttlC', C. F. Znngzi>7 ... . 

886.213 
88 6.108 
886.254 
885 .nS 
886,296 
885,770 
886.055 
886,173 
886,195 

886,174 
885.791 
885,885 

88ii.939 
88r..0l0 
886.011 
88;;.846 
886.2]4 
R86.115 
885.758 
886.006 
885.714 
88:'.925 
885.824 

Sf'wing mac-hine thl'C'nd cuttin� mecilnnism. 

Modern Steam EngtOneer.ong G. S. Gatchell . . .. .. .. 8S5.r.nO 
Se\\'in,!! machine welting nttHchment, \\T. 

vV'ilson . . . . . . . . . . . . .......... 88G.02!'l 
in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

THIS is a complete and practical work of 487 
pages, dealing with the care and lnanagement 

of Boilers. Engines, Pumps, Superheated Steam', 
Refrigerating Machinery, Dynamos, Motors, Eleva­
tors, Air-Compressors, and all other branches with 
which the modern Engineer nlust be familiar. 

Nearly Two Hundred Questions with their An­
swers on Sleam and Electrical Engineering likely 
10 be asked by the Exanlining Board are included. 
These if studied by y'01i will help you to procure a 
license. It is fully ,Ilustrated with detail engrav­
ings, not to be found elsewhere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 

Price $4.00 

A PRACTICAL work of 500 pages fully illllslrateq 
by nearly 700 engravings, beingan encyclopedia 

of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working. aud ,Making of Special Tools, SlIb­
Presses, Devices and Mechanical Combinations for 
Punching, Cutting. Bending, Forming. Piercing, 
Drawing, Compressing and Assenlbling Sheet Metal 
Parts, and also Articles of other Materials in 1\la­
chine Tools. Two Hutldred and Ten Processes are 
clearly described and fully illustrated. 

Shackle. C. C. T{enyon .................... �86 ,1 :12 ! 
Shade adjuster and sash opP!'atol', c0mbined, -

It. Hnitt ... . . .. .. . . . ........ . .. 886.216 
Shade and curtain fixtUl'f'. "". R. Evans .... 885 .087 
Sheal'ing machine, C. Wals........ 885.810 ' 
Shearing machine. sbeC'p. 1'. GJ'ace. 885.9!l1 
SheaL's, pivot screw for. J. " .. Filf'tz. 886.1!)7 
Shock lifter. A. N. J1udle.,·. 88G.12� ;;;hockel·. It. Woods ......... 88fi.8ZI 
foihoe shank. I-T. Brennan............ 886.1SI 
Shoes. st)['ing retainer for sliding. O. ('. 

Little ................... ........... 88R.�Ol 
Slide frame constl'uction. O. S. Pullhlm. 886.071 
Sif've adjw;;;tel'. J. C. Kf'ith. 88!'l.029 
Rig-n, illuminated. "r. Booth ,' .......... 88!'l5�31 
Signal apparatus, hllsS. C . .T. 'EJ'icksllll. S.Q:l.015 
Skeins, apparntus for lustf'l'ing, n. Ashle.,". 885.068 
Skirt marker. R. SidC'man........... 885.876 
Smelting converter and forehearth. R. Bag-

galey, et al ........ . . . ......... R�R.O�O 
Smoke consnming' fllJ'nare. C. Pbelps. 885.9!)O 
SmokC'less fnJ'nnce. C . .T. Obf'I'g..... 88!"l.779 
Snap book. W. C. Stiles .................. 885.883 
Soap materinls to powder. apparatus fol' re-

ducing, 1V. R. Al1bri,l!bt ......... 8oRn.708 
Spark gap nppal'fttus. vV. 1V. Massie... 8R6.R03 
SnlicC' bar, G. A. Snnta............ 886.158 
Stanchion. caUIE'. L. C. Beebe......... 885.711 
RteHm meteI'. C. E. Sal'g'ent ....... , ....... 886,255 1 
Steam regenerator. exhaust, D1'8pf'r & 

Curtiss .. . ,.................. . .. 8SfL044 Steam sllpe>rheH tf'I', .T. N. Rtern.. 88fUlR7 �tC'f'I'in,g' rod connection, .T. P. Skil'l'ow. 88fi.878 StenCiling mnchine :\ J Smith 886.260 Stereotype. :\f. A. i\fcKf'e .......... : ....... 885, 948 StonC'. hardening artificial. Shwanenbel'g & Rinne ................................ . Stone. manufacture of artifiCial, J. C. Hen-
derson .. , . ........ . .... .. , . ......... . . Stop motion, A. G. Shidced ....... .... . Stovef;lipf' connector for nesting pipe�, H. 
Dltchbul'l1 ..... , .... , .............. . 

Strniner for stf'ep tnnks. 1V. H. Prinz. 
Modern Plumbing Illustrated ��::!�� �Ie,���?. J
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:. Sulfur burners, feeding devicc for, A. Trom-

886.O.J� 
885.786 
8�r..22� 
886.263 

By R. M. STARBUCK 

Price $4.00 

A COMPREHENSIVE and up·to.date· work illus­
. trating and. describing the Drainage and Venti­

latIon of Dwelhllg!'l, Apartments, and Public Build­
ings, etc: The very latest. and IllOSt approved 
methods 111 all branches of sanitary installation are 
given. Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico and the 
Philippines. and by the principal boards 

'
of health 

of the United States and Canada. 300 pages; 55 full­
page lllustrations. 

Itr A speci,al circular descr·ibing these books se'11,t on 
req'Uf'.st. 

ar Any of these books sent prepai � on receipt oj price. 

blee ........... . .. ........... 88i'i.R91 
Supporting- devic(>, W. Norton...... 886.241 
Surveyol"s stake, �r. JOSf'nhnns .. F!85.850 
Switch cord plug, E. L. Smith RRG.262 
Syringe. 1I 1'('t11 l 'al, .T. H. Hosen�on 885.fH=J9 
'I'elephone calls. l'egist(>l·in,C'. 1. T\: i tsec. . . 886.220 
Tf'If'phone stano. 'V. B. Olh"et· ............ 885. 85!l 
Telephone system foJ' fire hose. H. Gl'oswith 885.022 Tel(>pilone syste:"11. toll, E. P. Baird ....... 886,031 Temperature, meaDS fot' "Sin!; fl'om a dis-

tance the variations In, .T. B. Fournier. 886.201 
Tin plnte catcher. R. L. Cl'OllPme"el', .. .. ... . 885.729 Tire, conCave ,rehide. A. G. Thomson ...... 885.888 
Tire, resilient vehicle, H. A. Palmer .... .. 885860 rrires, pneumatic and other, H. C. Sbear-

' 
man .. ....... . .. . ........ . .... . .... 885.796 

rrires, valve for, .T. S. Dunn....... 886.::n6 
Tool, compound. W. H. Grnssel·, .......... 886,202 
Tool contl'olling mechallism. pneumatic. C. 

The No. 2A BROWNIE 
For pietures 2 Yz x 4 X( inches. Loads in daylight with Kod�k 
Film Cartridges for six or twelve exposures. Has a memscus 
achromatic lens of 5 inch focus and Eastman Rotary Shutter that 
is always set. Has three stops and two finders, is carefully made and 
finished, and is so simple that anybody can make good pictures from 
the start. 

Price $3.00 
Brownies $1.00 to $12.00 

" The Book of the Brownies " free at your 
Dealers or by mail, 

EASTMAN KODAK CO. 
362 State St., Rochester, N, y, 

THE "BfST" LlfiHT 
is a portable 100 candle power 
light, costing only 2 cents per 
week. Makes and bUrns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. .No Dirt. Nq Grf'ase. 
No Od o r. Over 100 styles. Lighted 
instanly with a match. Every 
lamp warranted. 
Agents 'Valltcd Everywhere 

THE"BEST"LlGHT CO. 

CURTISS WORLD'S 
RECORD MOTORCYCLES 

New Single and Double Cylin 
der Models for 1908 n0W ready 
Diamond M ed aI, High eS1 
Award, National EnduranCE 
rUD, won on a Curtiss. t;enc 
for Catalogue Hand Booklel 
H Achievements." 

G. H. CURTISS MFG. CO., Hammondsport, N. Y 

FOR FARM AND SHOP WORK. Start AWh without cranking; no cams or :!'?' 
gears. Burns Alcohol. Kerosene /,! 
and Gasoline. All sizes in stock-� "i 2 [0 20 horse-power. Steel r. 
connecting rods. Anti-friction ' .� 

bearings; no vibration. Write 
f or free catalol!. 

Run Separ a t o r s. Co rn �:-::-�;�L.W. _8 1 .
�

Sbre;;;d de;;; rs ;;;Gr;;;ist ;;;Mi;;;llS' ;;; pu;;;mp ;;;s. ;;;DYn;;;am;;;o s, ;;;etc�. � !b.:: :-. -'- ... �� 
,

Detroit Engine Works, 127 Bellevue Ave., Detroit, Mich., U.S.A 

Are standard the wide world over. Ask for catalogue In'tructl' ve SCI'entl'fl'c plper' illustrating aU tools that we make. .l U .l 
MILLERS FALLS CO., 28 Wurren st., N. Y. 

PROTECT YOUR OPERATOR 
A VOID DAMAGE SUITS 

Let us send you full details of 
THE RACINE 

WOOD SHAPER GUARD 
More work witb absolute protection 

from accid ent. 

Inexpensivl'..-Adjustable. 

FAIR MFG. CO .• Box A, Racine,Wls. 

To Book Buyers 
We have jus t issued a new 
l1Z-page catalog ue of re­

centl y published' Scie ntific 
and Mechanical Boo k s , 
which we wi l l  mai l free to 
any address on application. 

MUNN & COMPANY 

ON TIMELY TOPICS 

Price 10 Cents each by mail 
ARTIFICIAL STONE. By1.. P. Ford. A 

pa�r of immense practical value to the 
architect and builder. SCIENTIFIC AMERI­
CAN SUPPLEMENT 1500, 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. All 
excellent presentation of modern views: 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT_ 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
IV[ollroe Hopkins. Fully illustrated. SCIEN· 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 793 de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865 
The machines can be run either as dynamo� 
or motors. 

ELECTRICAL MOTORS. Their Con­
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759,761,767,641. 

Price 10 Cents each, by mail 
Order through your newsdealer or from 

MUNN 
Publishers. 

&. CO.§ 
361 Broadway, New York 

H. Richal'ds ................ . .. . ... , . 
Tool. pneumatic, H. 1\1. Dunlap ........... . 
Toothpick boxing machine. S. S. Tainter .. . 

Publishers of SCIENTIFIC AMERICAN 
33N�J 361 Broadw ay, New York 

��:g&f I 1��:lS�::J;E�:lS�::J;E�:lS�::J;E��{ 
MUNN f& COMPANY 

361 Broadway 
Toy, mask, H. D. Sterrick ................ . New York 
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Classified AdvertOlsemen'ts Inquiry No. S6t •• -\Yauted to lJuy springs for 'I.'racl.;;: drill. I). A. I\fooL'e .............. . 
light power purposes. 'I'nll'!, ilHlIgt'l'. 0\'(,1'1I('ail, D. 'l'oltulI ... . 

'l'rack lall1pillg' ililpiement. A. 11', H'll't. 
Inquiry No. �612 •. -Wanted to secure locomotives 'l'L'aill�. mealls for l'stahlisbing eif'ctl'icai 

S85,H44 
88f),�7G 
885,7GO 

Advertising- in this column is 75 ceuts a line. No less 
than four nor more than ten lines accepted. Count 
sevE'U words to the Hue. All orders must be accom· 
panied by a remittance. Further information sent on 
request. 

READ THlS COLUMN CAR�]FVLLY,-You will find 
inquiries for certain classes of article's numbered in 
consecutive order. If you manufacture tbese �oods 
write us at once and we will send you tbe name and 
address of t.he pal·ty desiring the information. There 
is no charge for this service. In every cnse it is 
necessnl'y to give the nuutber of tbe iucluiry. 
'Vhere manufacturers do not respond promptly the 
inquiry }uay be repeated. 

MUNN & CO. 

BUSINESS OPPORTUNITIES, 
W.A.NTED,-Higb class firm dealing in const.ruction 

and contractors' supplies to represent us- in New York 
in dumping wagons and carts. For particulars address 
The l.'iffin Wagon Co., Tiffin, Obio. 

Inquiry No. 8592.-Wanted an aluminum welding 
compound. 

PA'l'TERN LErTERS AND FLGURE:l (White Metal 
and Bral!ls) for use on patterns for casting's. Large va-

l'i���hno'§'gJ, ��:r.,�:�:iIS,���, for catalog, If, W, 

InQuil"y No. 8a93.-Wanted metal and glass awn­
ing-s for export to Cuba. 

propelleu by vapor engmes. cOlllllllllJicatioll with moving, J. Ames .. 880,1.09 

Burners for house beaters. C. Soule ..... : . . . 8&1,800 
'l'rausfol'lIlPl's, COOllllg system fol', K. ('. 

Inquiry No. 8613.-Wanted to buy smoke con-

I 
'11rnnsformers, coil Sl

.

IPPOl't for electric, H. 

Inquiry No, S614.-Wanted to buy peal'i butLon Randall ...... . 
macbmery. '111':1vcling cai-ie. \V', �l:1ble ... 

Il1q�lil'Y No. 86-;L5.-Wa,lltedtn bu� a machine ,for :f�:�i\;eyS��[��.��l,I3:_:. b. �·liv��I'I'
.
i: � � ........... . 

rb:1��� the hull of the almond nut Without bl'cakml! 'J'l'olley pole heart, ;\Iott & Koeni�. . Tl'oll('y whC'e'I, 'V. 'V. NeigbhoUl', 
Tnquir}' No. 8616.-\Vauted to buy for export to Truck, - S. A. \Vilson . 

Porto .i:tico perforated metal sbelving-. rrruck, em', F. l\[. '''byte .. . 
Inquil'Y No. 8617.-\Vallted to buy for export to 1'ube cuttel'. P. A. Johll:-; ... . . . . . .... .. 

",,'. Porto RICO complete bakmg plant �or 1,000 loaves daily. Ttlni� �l��Si�lld cond�I��L'r, cOUJlJil�('d, 

886,246 
885,853 
886,324 
886,176 
885,776 
886,2:3D 
886,28� 
885,818 
886,298 

886,302 
885,842 Inquiry No. 861S.-Wanted to buy for export to I '1'UI"I1 table, S. 1�lIiott .. , .. ,., .... 

Porto. Hico elevator or lift worli"ed by hand or motor, Type �Il(l. t;" !'H,::- . 1)31'S, manufacture of, l�', 
capacity one ton. !-[ Rlcb,lUIs .. , .... ,. . ....... 886,331 

Type 11:'11'8, lllHnufacture of, ·1i' J r. Ricb-
Inquiry No. �619.�Wanted to buy for export to ards ............. .. ' . .. . 8S6.::!2!) 

Porto Rico r�frigerating macbine. cOO1ing.rooms.10xI2, r.r�rpe m;lkng mecbanism, F. H. Richards .. 886,327 7xlO, bar coolIng box. Wanted complete WIth motor. Type\\TitC'l's and type s(>tting machines. 
IllQuil"y No. �620.-v\'anted to buy alu::ninium n syll.a�icr ke)�bo�U'd for, n. G. McCool.. 

cans. I ypewl'ltmg machllle, C. J. Bond ... . 
8811,] JD 
885,715 
885,716 
885,742 
885,764 

Inquiry No. 86'l"S .-Wanted to purchase coal bri­
quetting machinery. 

Inquh'Y No. 'S62'!, -Wanted to buy automobile 
engines and Hupplies. 

Inqniry No. "'623.-Wanted to buy electric cook­
iog stoves with battery attacbed. 

Inquiry No. 86-.l4.-Wanted to buy portable rivet 
heaters. 

rJ')'[lCwl'iting machine, A. rl'. Brown ..... . 
rL'ypewriting machine, in. 11. Flynn. 
'l'.\'pf'\\Titing machine, C. S. Labofish ...... . 
Types and 1ines of type. apparatus for mak-

ing, Ii'. H. Richards ................ 886,328 
rrypes and Jines of type. mechani�m for making, F. H. Ricbards....... 880,330 
Umbrella, C, H. Hill .,. 885,752 
Umbrella, W, R. 'l'hines .... ". 885,804 
Umbrella, G. W. Rugg .... ," ,. 886,078 
Umhrella, A. H. Hixson ....... , 886,125 

WE HAVE A LARGE FACTORY and are lookin" for Inquiry No. 862ii.-Wan"ted to buy small sized 
something- to manufacture. Prefer to buy an establiSll- 1 cbannel iron, also leaf springs for experimental work. 
ed business at a reasonable price. Louis Rastetter & 

Valve, II. J. & If, B. Ehrlich .. 88G,()45 
Valve, ill, H. Howard .. ",........ 886,128 

Sons Fort Wayne, Ind. Inquit'y No. �6,:!6.-Wanted to buy lacquered and , plain sheet steel for sig'l1 making, also paraffining out-
Valv£", balance throttle, S. J. navis. 886.288 
Valve, pneumatic', G. I��. Dohring, 885,737 
Valvl', safety, J. Fraser;.......... 886.051 

Inquiry No. 8594.-Wanted spring suitable for ' fit for signs, presses for wood signs and sheet rubber. Valve seat grinder, F. Kopriva ........ 886.002 
spring motor. 

A UXlLIARY CAR SEAT connectill" to side seats, 
No more standing up. Seats for all. N. Joergensen, 
323 Paterson Ave .• W. Hoboken, N. J. 

Inquiry No. S�9a.-Wanted small plant for manu­
facturing lye, hominy, horseradish and Saratoga chips_ 
BANK DEPOSIT VAULT at your home, Fireproof, 

Lbs., SO. Diam" 14 x 10 x 9 inches, $16. 'l'reasury lock, 
Joergensen, 323 Paterson Ave., VV. Hoboken, N. J. 

Inquiry No, 81>96.-Wanted to buy printed pillow 
tops for sofa piJiows. 

PEAT DIGGING MACHINE. Daily capaCity 0,000 
cubic feet in cubes. Price $275. Illustrated description 

!��rus ;���011g�lti�g':b�i��te, �f.
ey��a.��tte machinery. 

Inq niry No. �5n7',-Wanted to buy ai'-t alcohol 
furnac� to heat a bot water system. 

HELP WANTED, 
OPPOR'l'UNITIES,-3,()()(] POSI'l'IONS FOR SALES, 

Offices. Clerical and Technical men. Salaries $600 to 
$5,OnO. In formation free. Twelve offices. Write today, 
Hapgood., 305 BrOadway, N, y, 

luquh'y No. 8598.-Wanted to buy water turbines, 
WANTED -�Jan. Must be willing to learu and cap­

able of acting as our local representative. No canvass­
i"!1g Of soliCIting. Good lllcome assured. Nat 'l Co­
Operative Realty Co" Dept, K C, Eo, Wasbington, D. (), 

In •• uiry No. 8599.-Wanted to buy a 12·inch cop­
per cylinder bead. 

AERONAUTICS. 
INS'l'RUCT[ON.-Three course�; Balloons, Dirigibles, 

1:;:;�°(jat������:
d 

[�rel!�i:t��'n3' s����f��
e
i\et��;��� 

iCB, 2 East 29tb street, New York. 
Tnquiry No. 8(jOO.-Wanted to buy large quanti· 

ties of wooden mangle roller blocks. 
M ALLET, Paris, Spherical Banoons and Dirig-ibles. 

Cbauviere. Parlf', Aeroplanes, Helicoptere�. Antoin. 
ette Aviation '\lotors. 'Flue Aeronautical Scientitlc ]11-
struments. Ag-ent, A. C. 'l'riaca, 2 East 29tb St., N. \�. 

Inquiry No. 8627.-Wunted to buy an alteruating 
current generator of 2 K. ,Yo capacity, or smaller. 

Inquiry No. 86�8.-Wanted to buy paving block 
machines for use with partly fluid substances. 

Inquiry Nn. 8629,-Wanted tc buy rubber spe­
cialties aDd coiled brass spring8. 

Valve. wate,' cooled reverSing, .T , Bnl'n('s ... 886,285 
Vehicle cllrtains, I'f'movable support tOI', Koiner & notteese .. ' ..... 886,222 
Vebicle, motor, W. \\r. ""ainwright ....... 886,098 
Vehicle, power driven, Simpson & l'Hl,'k .... 886,082 
Vehicle suspenSion, R. G. Handy .......... 885,845 
Velocipede dl;ving gear, R. J. A. Delacl'oix 885,982 
Vending machine, T. A. Steele .............. 885,965 

Inquiry No, S630.-Wanted 
novelty manufacturers. 

addresses of leading- ���i}�!er��S�re�n d�;id�stnl��I\�
l��II�, ��lll�litltt��nB� 886.]94 

Inquiry No. S631.-Wanted to buy fruit evapor­
ators. 

Frankenfield ...... . , .. , ... , ... 886,04D 
Voting machine, W. JI. Dana ..... 885,981, 886,314 
Voting machines, label hQI(]pl' fol', "'. ,"{. 

Inqui1'y No. 8632.-Wanted to buy macbine for Laustel'er ........ , ...... .......... ... . 
perforating music roUs. ",Y'agon brake, .T. P. Ila;:!Ier .... . 886,061 

885,74!) 
885,933 
886,234 

'Vaistband, S. Lind.\· ......... . 
Inquiry No. S633.-Wanted to buy show cases. Wasbboilpr. M. A. Morton .... . 

Washer. See Gas w:1sber. 
ald

n
����

y
n�v

0
';lt��4.-wanted to buy brass, bronze Washing macbine, B. Roberts .... " ... ,.,. 

Washing machine, M. A. Pattf'Il ......... . 
885,956 
886,243 
886,1r.8 
886,lD6 
885,975 

Illquil'Y No. 8fj3�.-Wanted to buy mica chim­
ueys and smoke tops. 

Illqlli.,y No. 8636.-Wanted to buy household 
brushes. 

",Vashin� macbine, clothe�, L. l\f. Adams .. 
Watch barrel, L. A. F'all("· .......... . 
Watch guard, H. N. Bolton ............. . 
",Vater. apparatus for the cbemical ·tn'at-

ment of, A, Potter ,." ... , .. ,. . ... 886,068 
Inquiry No. 863?'.-Wanted to bGY lawn mower �:���: ����:��r�u��m!tc�G��.r\\';Jil��;·:::: ��g:.ig5 grinders. '\-Vater softening apparatu�. K. "'V', Bartlett 885,828 
Illqniry No. �63�.-'Vanted to purcbase mica or Wattmeter testing apparatus, O. A. 1"llopP. 886.135 

porcelain insulation. "rave power utilizing appamtus, '£. 'Villblns 886,)04 

Inqllh·y 'No. 8639.-Wants stencils for decorative 
borders such uS are used around balf tones. 
" lnquiry �o. 8640.-Wanted to buy alcobol lamps ror lighting purposes. 

'Veerl destroyer, G. P. Anderson . .. . ....... 885,825 
Weft units, mechanism for replaCing, A. 

C, Hough .. " .. , ........... " ... , .. ,' 886,126 
""pft units, replaCing-, A. C. Hough ......... 886,]27 
Weigbing and bagging machine, gl'flill, .l\f. 

Inquiry No. 86<l1.-Wanted to buy a seJf-li/lbting Davis " ............ ,""",. , .. , ..... 885,841 
�as burner. ;�i}s, P�7)1��1;�at��I, fO�' f�.���:gfi��· fl:O�', 

. 
J'. 88G.)]4 

In«lllil'Y No. 864'l.-Wanted to buy a gasoline W. Waitz ............................ . 
motor inspection car standard gage. Wells, casing head for oU. R. It'. Hadley .. 

880,280 
886.208 
886,292 
88r..019 
880,900 
885.844 
8F1ll.!17-1 
885.726 

Inquiry No. 86-13.-Wanted to buy concrete post �'���lb;f!�r'm�torHca��ag�,mh' &; · G�;·i�,;: : macbines. WbeE'1 rim, vehicle, E. C. Shaw ...... . 
Inquiry No, 8644.-Wauted address of glass tube 

manufacturer who does bending'. 
"'indmill regulator, L. S. Hagerman .. . 
Window catch, swinging, P. Boggio 
Window screen, C. �I. Conklin ........... . 

Iu,".iry No. 8645.-Wanted 
curling irons. 

to buy parts for Window screen and making the samf', C. 
M. Conklin ......... 88ll.72G 

Ill(lll�l'y No. �646.-Wanted to buy cheap small 
motor from !J4 to 1 horse power, single phase 60 cycle, 110 
volts. 

W1re l'cel, C. W. Stark.......... 886.16<) 
"'iro stretcbf'l'. A. "'v. :=;pl'ague . 88(-),Cf20 
'''ire stretrIH?I' and splicer, H. F. Bone-

steele .. , .. " ...... "........... 885,830 

Inquil'Y No. 860t.-Wanted an tncandescent lamp Ill(l II it'y No. 864'f.-'Vanted to buy steel hat pins ,\Tood shaving machine, H. 'V. SE'llr>. 885,S7.J 

bUI'ner for kerosene lamps. 8 inches pointed at both ends. W'l'encb, Sol1l1 & Miller ......... 88fL084' 

AGENTS WANTED, 

Inquiry No. 8ti4S.-\-Vanted to buy small steam 
saw mill using lumber waste fol' fuel. Western manu-
facturer pre1erred to save freight. ' 

AGENrrS WANTED in every county to sell the Trans- bl!�'!�1��Jif.0. S649.-Wanted to buy non·infiamma­

Wrench, S. A. Gruber .. , "",. 886,206 
Wl'ench, Hestnnd & Romns..... 886,210 
Yoke, neCk, l\L A. Christenson. 885,8:17 

DESIGNS, 

MAY 9, 19'08. 

but developing as much 
power as other molots rated 
4 H, P. Bore 3Yz inch; 
s!roke 3 Yz inch; lurning a 
12-inch propelier, 17 pitch, 
200 10 800 revolulions a 
minule, Weight 50 pounds. 
Reliability, stren..sth, sim­

plicity, powet and dura­
bility, Only four mova­

ble paris, Exclusive 
Roat feed carburet­

No valves. 
s p r i n g s ,  triggers. 
cams, gears, gaskets. 

nor packing requiring 
attention. All bearings 

bronze bushed. Crank 
shah hardened and ground., Cylinder, piston and rings 
ground. Spun copper water jacket. Pumps from bilge 
and sea-cock.' The one sureeto-be satisfactory 
Motor for Launches, Canoes. Rowboats. Dories and 
Dingheys, We devote all our skill and thought on this 
one Motor. It is a little whirlwind for power; the 
biggest motor value and satisfaction in the world. 
Every one fully tested and guaranteed for two yeats. 
Price, Motor complete for installation, $50. Imme­
diate delivery, Write for catalog and address of 
nearest agent. 
Thrall=FishbacH. Motor Co_ 
47 Fort Street East, Detroit, Mlch" U,S�A, 

The Kind 
Policemen 
Carry. 
Not "made 
safe:' but 
built safe_ 
Basic Prin­
ciples make 
it Safer and 
Better than 
any other. 

HOPKINS & ALLEN 

Can be seen at any good Sporting 
Goods or Hardware Store. 

OUR GUN GUIDE AND CATA. 
LOG for 1908 tells all about and 
describes our full line of arms. 

Send for it -it is free. 

18-2]-25 foot launcbes at Pl'onol'Lion. ate prices. All launcbes fitted with two-cyc�e reversing . engines witb speed 
parent Handle Pocket Knife. Good commission paid. 
ll'rom $75 to $300 per month can be made. Write fo!' 
terms. Novelty Cutlery Co .. No.2 Bar St., Canton, O. Ill qui,'y No. 8650.-Wanted to buy fiJe cuttin/l machlnel'Y· . JBag hand1e cap, Hiering- & Fuller .. . 

Brooch pin, H. '\\'. Fisbpl .. ....... !{!).2'78, 

controll1pg lever; sll:npJest eneine made: �ii���' 
:'19.283 �;��� s���?��;���t��f20��� 01\1 �o��

v
J�t�d 39.279 with water-tight compartments' cannot sink 

In«tu\"l'Y No. 8602.-Wanted to buy ruachlllery and 
matel'iaJs fo r incandescent gas mantle manufacture. 

PARTNERS WANTED, 
W ANT PARTNER to patent abroad Rotary Exca­

vator tllat will load on cars 10 to 20 yards of dirt a 
minute. Address Chas. E. Wyman, Pekin, Ind. 

Inrllliry No. 8603.-Wanted to buy paper wbicb 
imitates. wood. 

BOOKS AND MAGAZINES, 
BUILD MISSION FURNI'l'URE. Send 20 cents for 

three design� of easily made pieces of furniture for 
hall. den or library. ii'uB directions for makin� and 
putting togetber. Furniture can be made by anyone 
who can bandle a saw. List of books on home handi­
crafts free. Ask for free sample copy of Electrician 
and )'lecbanic. finely illustrated mag-azine written in 
popular sty Ie. devoted to all kinds of mechanical work. 
Sampson Publishing Company, 1151 Beacon Huilding, 
Boaton, .\lass. 

Inquiry No. 8604.-Wanted names of manufac­
turers of horse cli pping machines. 

GRE-SOLVENT, 
G-u'E-sor.VENr.r instantly dissolves Machine-grease, 

Paint, Ink, etc., from bands. Benetlcial to skin. Selis 
��;flt�
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44th St., N. y, City, . 
IUfluil,·v No. 8605.·- Wanted manufacturer of 

gaSOline tanks for gasoiine fiatirons. Size!l x 27.{ inches. 
The tanks bave spun brass sides and cast brass tops 
and bott.oms. 

HOUSEHOLD NEEDS. 

In.quh·y No. 8651.-Wanted to buy apparatus for 
makIng gas from 011. , 

Inquii'Y No. �6�2�-Wanted address of manufac­
turers of drop forged wrenches. 

Inquh"y No. S653.-\Vanted a(ldresse� of dealers 
in sheet �teel, New York City pre1ened. 

Inqnh'y No. S61>4.-Wanted addresses of case­
hardeners in New York. 

Inquiry No. 8655.-Wantec] to buy leatber for 
motor cycle mud guards. 

Illqui.,y No. S656.-Wanted to buy parts of models 
and gear wheels. 

m
��1

0
i-�i 1'y No. �6�"'.-Wanted to buy a small wat3:r 

Electroller. cluster, J. "T. Thomns. 
FabriC, pile, F. H. Walker .. . 
Lamp sbade, F. S. Verbeck ..... ....... . 
LavHtol·y pedestaL E, C, StoveI'. 
Locket, S, A, Keller." .......... . 
Pistol handle, F. C. Nichols ...... . 
Spal'k l}lug, W, Diebel., .. ,., .. , .. . 
Spoon, fork, or similar article. S. R. ,Jncohs. 
Spoons, forks, or similar articles. handle fol', 

39.286 need nO boat. bonse. We are Uie 1a.l'gest manu-3!l,290 facturers of pleasure poats in 
�D,285 tbe world. Order. Hlled the day 
39,288 they are receivecl. yve sell dJrect. to 
39.280 user, cutting out all middlemen's 
H9.284 Ilr�:===:=��protlts, Free catalogue, 
��:��I . IIIHlJIIGAN STEEL BOAT CO 

J. E, Straker, Jr .. "............. 39,282 
1332 Jelrerson .h'e., nell·oit. lUiddg;u: 

Vehicles, radiator frame for motol', R. Huff. 39,289 

TRADE MARKS, 
Agricultural machinery, certain, Rateman 

l\fanllfactuJ'ing Co. . ................... . 
Do 100 Appreciate 

AIf'. Springfield Breweries Co ..... . 
Iuqllh'y No. �6!)S.-Wanted to buy cooking stoves Ale, ginger, W. L. Dellbeim & Co .. . 

and lamps using denatured alcohol as fue1. Alp, ginger, 'V. rI'. WagoN"s Sons ......... . 

68,826 
68,756 
G8,722 68,737 

Absolute Reliability and Easy Starting? 

InfHlh'Y No" �6;)9.-\'Vanted to buy ground corn 
cobs in large quantities. 
. Inqll;t:y No. S(j(jO,-W!Lnted to buy creosoLe mak­
lllg maclllnery. 

IIHIII i,'y No. S66I.-Wanted to buy macbinery for 
making cutlery. , 

I Inquiry No. 86fi2.-Wanted to buy sma1J machine 
for drawing thread from cotton and machine for mak­
mg lozenges. 

Inq.uh'y No. 8ti63.-Wanted to buy file cutting 
macblnes. 

Inquiry No. 8664.-Wanted to buy game boards. 

m!�t?i�!�j, 
No. 8665.-Wantecl to buy comb making 

Iuq.lli1'y No. 8666.-Wanted to buy screw making 
machinery. 

Inquh'y No. S6(j7'.-Wanted to buy needle, pin and 
pen machinery. 

Inquiry No. S66S.-Wanted to buy water power 
washing machine. 

Iuqui>'y �. o. 1'6(j9.-Wanted to buy machinery for 
making rifle b�lrre18. 

Automobile, carriage nn(] wagon spl'ings, 
Supplplllental·.v �riral Spring Co ......... 68,825 

Ratteries, dl'.Y, Electric Appliance Co.. G8,8]!) 
Reel', J. Buehler .......................... 68,740 
BoUer injectors, steam, Penbertby Injectol' 

Co. ,.... . ..... , . ,. . .... , 68,768 
Root and sboe polish, F. A. Secord .......... 68,806 
Boots and shoes, leatbel', "'. J..,. Douglas 

Sboe Co. . .. ". " .. " ........... " ...... r.S,853 
Boots and �hoes, leathet· and canvas, Som-

mer �& I{aufmann ....... .... ........... G8,847 
Boots, shoes. and slippers, leathel', Parker 

rrolm�s & Co, ....................... , . ,  08.844 
Candies, Davies-Williams Co . .............. 68,742 
Candies, J. C. Smith ............ ......... 68,755 
Candies, N�ltional Candy Co ................ 68,782 
Cand.v, II. BUl'net ......................... 68,741 
Candy, Lipps-Murbach Co. of Baltimore. City, 68,748 
Candy, l\{anufacturil1g Company of America, 

Canned fruits ,and vegetables, Burt 
6�i�2y 

68,751 

Canning Co . ........................... 68, 773 
Canned fruits and vegetables, A. J. 'Ven-

ham's Sons ............................ 68, 790 

Our 1908 Models will contain, 

more real motor value than 

has ever before been 

incorporated ill one 
small motor. 

They are made es­
pecially for the man 

who wants the best, 

CUSHMAN MOTOR COMPANY 
2026 N. St •• Lincoln. Neb •• V. S_ A. 

Would You" Make the Round 
Trip" Without Uncertainty? 

Investigate the 
BUl'CHER'SBOS'l'ON POLISH is the best ftnisb made Illquiry No. i'67'O.-Wauted to buy a low-cost or for fioors and lnteTlor woodwork. Not brittle; will not second-band lathe to be operated by foot power 

Cement for filling fissurE'S in metals, Liebert 
& Meyerhof ... , .... , , ... , , , .. , ....... 68,804 

Cement, Portland, Berkshire White PortJand Hildreth 
Marine Motors b���fet
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House Furnisbings. The Butcber POlish Co 356 At-

Cement Co. , ... , .. , .. , .. : ...... , ....... 68,795 
Chocolates and candies, Stuyvesant Chocolate 

lantic Avenup. Boaton, Mass. 
., 

;rU'1l1h'y � ... . 86n6.-Wanted to buy a cutting and 
wlndlllg machIne for narrow fabrjc bias binding. 

BUNGALOWS. 
THE MAY. NUMBER of America" Homes and 

Hal'dens con tams photog-raphs and plaus of big and 
�r�tliie�
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bel'. Price,50 cents. Order from your newsdeaJer or 
from Munn & Co., 361 Broadway, New York City. 

;n���!'t�l�: No. 860'.-Wanted to buy an electric 

C���J�;
i
rl,,0�:'co��,O�(;;;:t'i��gle1� 

buy Broom ma-

Inqniry No .. 8609.-Wanted to buy an automatic 
coin controlled machine for vending root beer, etc. 

Inquirv N�� 861 O.-Wanted addresses of manu� 
facturers of collapsible tube machinery, 

How to Build a 5 Ho Po 
Gas Engine at Home 

Co. . .............. , ..................... 68,757 
Cigarettes, Philip Morris & Co ........ ...... 68,784 
Cigarettes, Societe Anonyme Le Kbedive. 
Clotbing, certain, Daimler-Motoren-:'?��:l;: 

68,788 

scbaft .... , ... ,-, ............. .... , .... , 68,842 
Coal, St. Louis, Rocky Mountain & Pacific 

Co. . "' .,"" ...... ,." ....... , ........ 68,714 
Gonl and coke, St. Louis. Rocky Mountain & 

In S�IENTIFI� AMERI�AN S Pacific Co, " ................... , ...... 68,713 ... '- . ... UPPLEMENTS Coffee. roasted. E. J. Gillies & Co .......... 68,763 1641 and 1642, E. F. I,ake describes simply Coke, SL Lonis, Rocky Mountaiu & Pacific 
and thoroughly how a five horse power Co, , .......... , ....... , ............ , ... 68,715 

gas engine can be built at home, Com-
COll�%S c�';t 6g,ff�" 

,�a
.
t��

proof, 
.. 

CaPit�l
.
coIl�r

. 68,841 
plet� working drawings are published, Cutlery, certain, l\loore & Handley Hardware 
with exact diulensionsof each part. Price Deca�Ot'el'�: ·l'e·f�·ig�I:�ti·r;g: ' .. \.: ':ru.' 'F,�·��t;'::::::: �:��� 
by mail for the two Sl1pplements, 2ocents. Dental engh�e�. instruments. materials, etc., 

Order from your Edg�· t!;ls�����a��
n
�dl"��ttfach��'''B:3'rd·\; �;e 68,845 

newsdealer or from MUNN & COMPANY

I 
CO, "." " ... "" ... """"". , , 68,7R4 Egg �lIbstllut(', W. F Eberle ..... .. HS 774 as 775 

Publishers ElectllC "" Itche., Auto-Safcty Electric ' S" itch Co, . . ....... " . . ,.. . 68 816 361 Broadway, New York I Electrical uPI,1al'ntl�� and machines, DHlmlel- ' 
Motoren-Ge.ellschatt " ," " ," " " ." ., 68,828 

We are ready to 
"SHOW YOU" 

Send for valuable facts 
about Marine Motors. 
THe HILDRETH MFG, co. 

703Sherld:1O, LanSing, l\Iich., U.S.A 

Ranch Life in the Rockies 
New Book· JUST OUT. Taking like wild-

. fir�. Everybody wants it. Hit of the day. Contams 100 vle�� of ranch and farm Etcenes. gov� 
��g.

m
�:s����s

a
go�bg;l?fe.

la
T:II������o(:������g. 

ma p, 

Special Offer' '1'be above great book Is free 
year's su.bscription. � ��r

al
�i
s
g'
en

���fer�
s 

�g�:{;ry 
a
f:l'!� 

��gr i�50.IY S�a���I¥:keD�1t��ad
(
i.�s: 

and 3 books $1.00, 

Rocky Mountain Farm Ma�azlne. Station 3. Denver. Colo. 
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The Hoisman Autom'obile 

1907 Sales Over $600,000.00 
THE ST./\ NDARD of h ig-b-wbeeled automo�i1es 

and the pifll1Per of tllis type. 'l'be on]y hlgh­
wheE'!ed automobIle IDm:::ufactured tbat bas a 
recClnl. in a public contest-and Holsmau records 
date back to 1002. Every ):art of every machIne 
guaranteed. . 

Repairs Average Under $3.00 per Month 
High wheels allow solid Tubb.e!, tires to be. uS,ed 

without affecting riding quahtles. and rhls In· 
sures "going the jo u rney." A ,blacksmith. or 
wRuonmaker can make all ordmal'Y repans. 
Splendid bill�climbing power. Send lor complete 
free illustraLed catalogue. 

The Oldc@.t and J ... nr:rcl!'t lIanuf'u(·turel'S of 
earrIngc Automobiles in the "rorld 

THE HOLSMAN AUTOMOBILE CO. 
Room 489 Monadnock Block, Chicago, III" U.S.A. 

EFFICIENT POWERS 
THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 

I
, Electrical , a.vpar�tus .. and mach�ne�, certain, 

:JIUllh£lt1an blectl lcHI SUPIJlj Co ........ . 

I f��tV�� dl\���S�' {\?nI�U�, Jt��k�\<�)l��lL�OJ�.�J��� 
I Fluvorillg and coating, certain fooll, J. M. 

Fin y�l
l���I�n

fO'l: 'b�\;�l:����,' 'il: . X.' s�:\·�i" "cis. 73[;, 
Flour, wbeat, Columbia Flouring- :JIills Co .. . 
Flour, wheat, Stanard-Tilton :Jlillillg Co . . . .  . 
FLout', wbclt t, 'Y. IJ. Stokes :JJ i lliilg Co . •  

68,832 
68,765 
68,771 

68,780 
68.736 
08,71)6 
68,S07 

68,�08. 68.812 
FlollI', wbC'at, ,Yo J. Jennison Co . . . . . . . .... . G8.810 
Foods, cel·tuin, Schmull & Co . . .. .. .. . . . .. . .  68,786 
Fruits and YegetaiJles, certain, Griffin & 

Skelley Co. 08,779 
Fruits, dried and enlpoL':lted, Griffin & 

Skelley Co. " . .  . . . .  . .. GS.778 
Fruits, bprmeticllily sealed, Griffin & �I.;:elle:v 

Co. . . ,  . . . . . . . .. , . .. . . . . ... . . .. .. . 68, 776, 68.777 
Furniture and Illf'tnl poli:"h. S. 'Yo Hon�all .  68,706 
Garment and hose supporters and arm bands, 

A. Stein & Co. . . , . .. . , . . , .. . . . r,8. 836 
Gelatin. S. Lapl'evote & Co .......... GS, 7S 1, ()S .8 -19 
Glassware, certain. Gill BrothC'J's Co ....... 68. 799 
Hair nets find l'oll�. :Jlol'itz Kalmus & �effcn ()S,SS3 
Hose supporters, ,\I:ll'ner Bros. Co . . . . .. . . .  6S,8-40 
H�'dl'3l1lic jacks, R. Dudg-eon ... ...... . .. . . 68,761 
lnsul nting ma tCl'in Is for ('Ieetl'ica I lHII'POS(,S, 

Rlladoonit-\Ycl'ke Cescllschaft mit b('sch-
I'anktel' Haftung . . . . . . . . . . .. ... .. ... ... 68, 822 

Lamps. electric incand('scent, St. :\l:lI'�"s Tn-
('anclcsCf'llt Lamp Co. .. . . .. 68.R2:�. 68,824 

Leather dressin� and blacking, Daimlel'-
�rotol'en-Gesellsf'lHl ft . . . .. . .  . .. 

Le:1thC'l' goods. ccrtnin, G. A. Rutherford .. 
Liquid, cC'rtain nro1nntic, "'. A. I.Iinc\i:le. 
Lotion nnd toilet Cl'enlll. skin, F. C. I·�()\\'lf'r. 
Lubl'icant�, E. G. Acheson .......... G8.7:18, 
Lubl'i('flllts and l ubricating mnterial, I. ..... Y. 

6R,7�7 
6S,834 
6S,745 
GS.7H 
68,730 

:Jtol'se ....... . . . . . . . . . . .  68.752 
?\feats and lard. J. Hoffmann' s Sons . . .. . . . . 68,800 
Metal plates and sheets, certain, Americall 

SlH-'f't & Tin Plate Co .................... 68 .7l'l8 
l\[(lt}lt polish, Recl.;:itt &.. Sons . . .. . . .. . .. . . 68.712 
I\litl.;: and chC'ese, cO;l(lensed, Ridenour-Bakcr 

Groccry Co . . . ..... . . . ...... . . . . .... . . . .  68,754 
Milk. condensed skimmed, Hires Condensed 

Milk Co, .............................. 68 , 746 
Milk. evaporated and condensed, l'agc :\1 ilk 

Co . . . , . . . .. . . .  , . . " ... .. .. .  , . , ", . . . .. . 
Mortal'. ldf'al ConcretC' Limited ..... .. .. . . . 
Neckties, ladies, 'V. Treyol' ........ 08,8:37, 
Packing, asbestos, H. 'V. Johns-:J[anyi1\e 

6S,7,,3 
68,SOl 
68,S38 

Co. . ... , .... , ... ,... 68,820 
racking, rubber alld asbf'stos. Ungarische 

GnmmiwaarenfaiJl'iks Actiengesell�rhl1ft . .  G8,8�0 
Papf'r, ledger, bond, and dnn'l'ing, KeufIel 

& Esser Co . . . , ....... , ... , . ... , .. , .... . 68,727 
Papel', tablets. and pads. and envelops, writ-

ing, American Ncw� Co . . . . . . .. . . ... . . . ()8,717 
Paper, writing, B. D.,Hising' Pflper Co 68,719 
Paper. writing, J. 'V. ButleI' Pnper Co.... 68.726 
Periodical. montbly, .T. C. Ilagan .. " " ., r,8,8�0 
Pencils. lead nnd colored, A. W. Faber .... 68.723 
Pills, catbartic. Fo�tel'-�[cClel]an Co . . .. . ... ()8.7-l� 
Pins, bat, Castle Braid Co............. 68,817 
Pins, safet�', Plume & Atwood :JJfg. Co .. 
Polish for pianos, furniture, 

68,851. 68.8(;2 
and fioors, 

p, LeYi , . . . . . .  " .. 68,803 
Precious metal ware, cel'tnin, Ol'i\'it 

Marked improvements have been recently made in the manufacture of Steam 
and vVater Packings-preventing leaks, increasing durability. Engineers will be 
interested in these three improved packings; 

Red Breast Packing 
A Stundfil'd ned Sheet l:Jucklllg' 

SaYen='R.eed Asbestos Packing 
.For 111gh rre8sure ulid Super-heated Steam 

Mercer Packing 
GI'u)l)lite und Rubber, Seml-Vulcnnlzed 

Send for circulars and samples. l\'[aIlufactured by �MERCER RUBBER COMPANY, H;"rnilton Square, N. J, 
(This is the factory which was so ably described in this magazine of October 5th) 

Simple Filtration Does Not Kill Typhoid Germs 

Electrical Filtration Doesl 
As Proved by City Water Expert and Other 

Prominent Authorities 

Descriptive Booklet sent upon nqltest 

ELECTRIC WATER PUR.IFYING AND REFR.IGERATING COMPANY 
j j j BROADWAY, NEW YORK CITY 

News 
214 Broadway, New York 

The leading weekly Engineering paper of Ihe world, devoted to the interests of Civil, Mechanical. 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy, 

WANTED INFORMATION 
REGARDING 

Farm or Business 
Aetiengesellschnft . , . ... . .. . . . . 68,820, 6S,821 for sale. Not particular about location. Raihya�'s nnd rolling- stocl.;: for thc same, �ish to h;ear from owner only wbo pleasnre, "T. E�. �IllJ1gels Co . . . .. . . . . . .. 08,848 Will �en. dIrect to buyer. Give price. 

Raisins and dried fruits. W. rike . . . . . . . . .. 68.785 deSCrIptIon and state when possession 
I. II. C. GASOLIYE J:NI;INES 

Ra7.ol's, Automatic, Utilities Co . . . . . ... ... . 68,718 can be had. Address. 
Razors and razor hlades, Rol ka & E:Jrin . . . . 68.805 \ L. DARBYSHIRE. Box 390 Rochester, N. Y. aTe built on strong, simple line�. A,,-"CeSSlbihty of pnrts, perfect contr')l an d oper:'ti.!� economy are dlHing'uishing feflLU1"t!s. These Ch:lf:lcteristics make r. H. C. ('nr;rines unexcelled �eneral purpose 

en,!1ne.'l £,)r shop, mill or heLory use. 'fr.ey wi ll always d\::velop the full ratell hQrse power becallse they are tested :It the factor:.' and :ue not sent out until they deliver :t lar�-e per cent in excess of 
their ntin�. Minimum fnel consumption is also iusured by this bct')Tytest. 

Razors. knivC's. SCiSSOI'S, and sl1elll's, Schwa- . .:.��������������������� 
bacber Hardware Co. ... . . . .. . . . .. 6S,73� 

Hemedips for dyspepsia :lnd diseases of the 
blood, Long Island rharm:1ceutical Co . . 68.7·H) 

Sash and hnir bow sets and bail' bow sets, 

Verticals in 2 and 3-horse pvwer. 
Horizont:\ls (P.)rtable and St3tion:uy) in 4, 6, 8, 10, l�, 15 :md 

�!o-ho�se power. 
�;����:�ri;�l�;tl� \�:.l(to

l��.l�'���·I� C:lli on them 01' wrile 
the Home Office for clilalogs and l),�rtkubrs. 
IN'rEHNATIONAL ]LlltY.ES1'Elt COitll'ANY O}' AlJIERICA 

(Incorporate.l) 
15 lfnr\'cs!cr Building, l'hicllgo, Ill. 

Smith & Knufmann . . . . .. . . . . . . . . . . . . .. 68,8�5 
Sewing machine needles, Illinois Sewing Mcb. 

Co. . . ,. ,  . . . . , . .... . . . . . . .  , . . . .. ....... 6S,766 
Si7.e for textile manufacturcs, R. 'Y'. Neff. 

67,7]0. GS,711 
Skin, pig. A. C. L'awrence Leather Co . . . . . .. 68,705 
Skirts and pctticoa ts, Da venport '\'001 f' 11 

Mills Co . .............. , .. . . . .. , . . , . . . , 
Soap and soap powders, Colgate & Co . ... . . 
Soap po\Ydel'�. Colgate & Co . . . . .. , . . . . • . . . .  
Soaps und wnshing powders, F. G. Burke . . . . 
Sta tioner�"'. cel'ta in, A. "' . Fabcl' . . . . .. . ... . 
Suspendf'rs and neckties, Druck Brothers . . .  . IGNoRANCE of the laws of self and S,n111) and Rugal', maple, W, H. Miner ..... . 

sex will not excuse infraction cf Na. Tackle blocks and sheaves, "'estern BloCli: 

GS,8 43 
68,709 
6S,708 
68,707 
68,724 
68,818 
68,S50 

ture' 5 decree. The knowledge vital to a 

happy successful life has been collected 

in "SEXOLOGY," 

A Book for Every Home 
( lllwtrated) 

By William H. l-Valling. A.M., M.D: 
Il contains in one volume: 

Co. ... . . . . . . . . . ... .. 6S.770 
Thread and spool and sewing cotton, AIl1f'l'i-

can Thread Co. . ....... , .... ,., 68,7D1, 68,703 
Tbread, spool find sewinl! cotton, and kllitting 

yarns, American Thread Co . .. . . . . . . . . .  68,794 
Thread. spool, sewing, knitting. and f'1l1-

hroidering cotton, American rrhl'end Co .. 
'llckcts, pin, A Kimball Co ...... . 
Tire repair plugs. U. P. IOnne-y .......... . 
ToilC't preparations. certain, H. Leclni!'e .. '.' 
Tools and tool h:1ndles, certain, Moorc & 

6'3,702 
68,716 
68.831 
68,747 

Handley Hftl'd\yftre Co ................. 68, 728 
Tools, certnin, Cincillnati Tool Co...... 68,720 

-� .",. "-?� . . ' 
• ... : •• :J<I 

A MONEY MAKER 
Hollo"w COllCrete BuildinJ? Blocks 
Best. Fastest. Birnplest, Cheapeflt 
.ltaciline. }uny guaranteed. 

THE PE'!''l'YJOHN CO. 
615 X. 6th Streb!. 'rerre Haute, Ind. 

LET US - BE YO·UR FACTORY 
STAMPINGS, MODELS, EXPERT WORK 

'filE GLOBE �IACIiINt: AND S1'AlIIPD(G CO., 
9,0 Hamnton !OOt., Ch.','clnnd, o. 

Ctn'liss EUJrincs, "Brewers' and Butt1ers' Machinel'Y . 'PRE YIL'l'ER M F·G. CO., SW Clinton Rt .. Milwaukee, Wis. 

MODELS & EXPERIMENTAL WORK. 
Inventions deveiopea. Spe cial lJacblnerv. 

E. V. BAILLARD. 24 Frankfort Street . New York. -

RUBBER Expert Manufactu rers 
Fine Jobbing Work Knowit'<h..-e:l. YOl1n� ;\ran Sh�uld Haye. 

Knowiedgll a YOU!'g Husband Should Have. 
Knowledg�:l. F:Hher Should 1·lave. 

TOOI�'o, c�rtnin: . 
Moore 

.
& Hanelley IT."l·dwnre 

6S.72� PARKER;-STEAR)'IS &. CO .. 228.229 South Slreet, New York 

�;�<;ii����ll:�\�l�j:; ;7·rl�I��a�dPSl:��ld �l��:.n. Tools, certnin, Pf'tel' Stuh�, Limited .. 68.7:::1. 68,732 
I Tools. certain hand, Cronk & C arricr Mfg. 

Knowledge a YOtillg" ,,'oman Shoulrl Have. CO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 , 721 
���:�::��� � �'?��h�r '����I�h��l���e�

la
"e. 

Tootb filling, gold. S. S. 'Yhite 1\Jfg. Co . . .. 6S,8 46 

I Tops, Rtrohcl & vVilken Co . . .. ... . . . . . . . .... 68,760 

�I��i�:l
d
���\�llloJ::

r 
a S��tf�d SIh��ld\i� \:��r Daughter. U nd�l:sl� �·tsLa l� �a '�f�'� �l f�g��;, i 11; 

n�o .
s
.
t
�� �.

i�l��� 68,802 "Sexologv" is endors<"d, and is in the libraries of the heans Valvf's and low watel' indicators, Detroit of our go\·e·rnment, aud the most eminent physicians, prtln.chers, L b ' t C 68 7CO professors r\nd lawyers throughollt the country. I VHlve� ;�':lda 
\�}�·h'eO·fit·ti�g.s: ·ii.· "r,. "'��,icl��::: 68 :7'72 

Rleh Cloth' nhullng. Full Gold Stump. YCl'llluth. Noilly Prato &.. C ie ................ 68.78H IlIui!trnted, $2.00 ""'atel', bottled spring. A. P. Gardiner ...... 68,725 
'Vrite for "Otho<r People's Opinions" and Table of Contents. "PH tpl 'proof textile fahrics, C. E. COlloypr 
. . , Co. . . ', . . ..... , .. , .. , ., G8,827 

PURITAN PUB. CO., Dept. 174, PHiLA., PA. Whisl,.". Unton Dlsll'g Co. GS,7sn 

:====================-= I 
"�.�ne, C'alifol'niH "�! �le Association .......... ftS.759 

_ 
V\' 11l C' , FatiWl'land '",'lIle Co .................. 68,762 

GAS ENGINE DETAILi::i.-A VALUA-
Wringe rs, clotbes. Americnn w,.;nger

68
��i'

�, 68,S 1 5 
ble and fully illustrate d article on tbis subject is COD- Zinc plates, etcbed, H. A: ;\Iueller .. : ....... 6 8.767 
tained in SUPPLEM�XT No. 1292. Price 10 cents. }i'or I .!Lle by Munn & Co. and all newsdealers. 

LABELS. 

lmme,a"Htt;eol
UYS�� aN��e�,ai.�!k: or Rot. Every boat 

so cannut 
lIIustrnted Cnta­

ces. 

"Colleg-e Bread," for brcad, Schuler-Sixeas 
Bakillg Co . ............................ 14, 168 

"Flllff.\� Rnffles Stnl'ch." for laundry starcb, 
Independent Stal'ch Company... 14 .172 

t "Kerchiefs." for bandkerchiefs, Royal Paper 
Box M'f'!, Co. ... . . . ...... 14.173 

":\fajestic," for beer, Wilmanns Bros. Co ... 14,166 

I " :\ledic�lted Naptbaline Remedies," for medi-
cines. T. P. v\'ithel 's .................. 14,171 

, "National Temple," for cigars, Nntional rrem-
i pIe of Laho1' . .. . . . . . . . . . . . . . .. . . . .... . 14 .163 ."-------------------" 1 "Nipper Brand," for gingcr ale, RNI Rock 

Spring "rater Co . . . . . .. . . . . . . . . . . . , ... 14,167 
"Spud," for bread, ScllUler-Sixeas Baldng 

"Sta�·
o

·}-'i·V·�·,;; 
. f�l: . cig�;'s: . 

S�il'n;i(it 
. 
:& 

. 
C��: : : �jJ�� 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sendIng a sl[etch and descrI ption <!lay 

Qutckly ascertain onr opinion free whetber an 
invention is probably patentable. Communicn,. 
tlon. strictly confidential. HANDBOOK on Patents 

8ep�l���s ?!�:�t ������I�
o
K'l����r�gc��

t
:e��ive 

special n.otice, without cbarR'e, in tbe 

"Suzanne," for ('ig:1l's. Schmidt & Co... 14,165 
"Temple Associtl tion," for cigal's, National 
"Tb;��e�Pll

e
tt�r, ���o��e·di�il;e. \V:· s: . RiclulI'd-

SOIl • • • • • • •  , ... .. . . . .  . •  ]·1, 170 

PRINTS. 
"Group Drawing B. V. D. Prodnction," for 

men's HnOCI'\\'eal '. El'lnngel' Bros . . . ..... 2,268 
"Men's and Boys' Apparel," for men's and 

boys' apparel. Il. C. Lytton . . . . . . . , ...... 2,269 
"PInko." fol' a dress fastencr, Clarke Sales 

I "�l"b;O!r\�:{�� B·i;·tbst�l·le�·; ;;(1 
. 

�··i](';·�· F'O'l;l;ct:' � 
2,267 

fOl' birthstonc, 1\lax"'ell & Bcrlet Inc . .. . 2.2 66 

Experimental & Model Work 
Cir. & advice free. Wm. Hardam & Son . 221 Fulton St,N.Y 

ELECTltIC GGOnS.-Big' Cat. 3 cts. Want 
.Agents. Obio 1i:lectric Works. Clevela.nd, O. 

MODELS �ea�.�)kf��M.��v'!'l�e�m�m��. 
M. P. SCHELL, 1759Uuion Street, San�'raocisco 

RUBBER STAMP MAKING. - THIS 
article describes a simple method of making rubber 
sta.mps with inexpensive apparatus. A thoroughly 
pra?tical �rticle written by an an:�ateur who has 11ad ex-
c�i:r,ti��(rin r�g���;;:�I?r ii�10�' pr?C�

e
lJ������tif.�r 

sale by .Munn & Co. and all newsdealers. 

T e I e g ra P h Y �;,��';),:�;/�:��h,::
o��;:.\� 

$2 up. OMNIGRAPH 
CO •• D"pt. 59. 89 Curt. 
lo.ndt St., New York. 

Do Your Own Printing 
$5 press prints cards, lubel.'), etc. Circular, 
book. newspaper pre�s $18. Money saver, maker . .All easy. Hules sent. Write factory for press cat�!?�'p�rfses E��e�ie�ittf�lI, COIIII. 

A Home Made 
Alternating 

Current Motor 

Learn Photo=Engraving or Photography 
Engr,u"cl'!\ En"n fl'\lm 820 to �50 per 'Vee); 

The Only College in tIle world where the�fl paying" professions 
are taught successfully. Endorsed by the Intt:rnati()1l:ll Asso­
ciation of Photo-Engr:H'ers ami the Photographers A£sociflti(ln of 
Illinois. Terms easy alldlh·ing inexpenshe. Graduates 1)laeed 
in good J)l)sitiolis. ,Vrite for cat:l]ogue, :\nd SP�CII'Y THK 

COUHSE IN WHICH YOU .Ala: I:-':TKI!KSTED. Addr€ss 

!1:!�):.;s c��:���e o�f �:��.�)��:::;�lll\\.'i I�;' } 99:fI�I�;�:::')I" J� ;',:" 
L. lI. BiSSELL., P"csidcllt 

Telegraphy Self -Taught 
Why pay money to Schools of Teleg-raphy 

when Y0.U can instruct yourself at hOllle? ,Pre­
pare yourself for a paying position, there is 
a demapd for telegraphers. GET BUSY. 
,:Vrite for full particulars o f Illy system. 

DICKSON TELEGRAPHY 
Room 52 Auditorium Office Bldg., CHICAGO 

A CATALOG 
Showing more than 350 labor·saving 
tools and devices, all our own well­
known make. Tools tbat a!'e of interest 
�o anyone wbether C1.lrpenter. machin. 
1st or CJrnateur. \V e should be .l!lad to 
have you tell us that you would like one. 

SENT FREE 
TT CO., GREENFIELD� MASS. 

Racine Power Hack Saw 
will (,lit 6-inch round steel b:1.r in 7$ minutes. Second cut in 81 minutes. Will cut at 
!���\ tS�� k�I���u;' :�l�IC � �

l
l�e �� a��;1 k :i�w6-���f 

cut? Our machine will save its cost in a 
short time by savill!! time, material :md 
bladE'S, Ask your machinery df:'lller for 
prices and particulars. It will surprise you, 
or write O1:r Department No.8. 
RACINE CAS ENCINE CO. 

RaCine, Wis. 

Sti¢ntifit Jfm�l·itan. 
A bandsomeJ; illustrated weekly. I,argest ,.,lr·, 
����t:iOf�;/ �gKttC��$tttl�O��

u
b�:h n�:��:a��� 

MUNr� & CO.36tBroadway, New York 

A printed eop.v of tbe specification and drawing 
of any patent in the foregOing list, or any patent 
in print issued since 1863, will be furnisbed from 
this office for 10 cents, providcd thf' Dame and 
number of tbe patent desi!'ed and tbe datc bc 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patent! may now be obtai.ned by the in­
ventors for any of tbp. inventions named in tbe forp­
gOing list. For terms and t'urther particulars 

! address MUDn & Co., 361 Broadway, New York. 

READ SUPPLE;l1ENT 1688 for a good, 
clear article by F. E. 'W ARD, E E., 
on the making of a ]IS horse power 

alternating current motor. The motor can 
be constructed by anyone of ordinary skill 
in the use of tools, who has access to a 
screw-cutting lathe with a swingof 9 inche� 
or more. The motor is designed to run on 
the IOO to 120 volt, 60-cycle, single-phase 
alternating current circuit, now in wide­
spre8 d use for the lighting of dwellings. 
The motor will drive a I6-inch brass fan, a 

small .Iathe, or. a 50-watt. dynamo for genera�ing direct current for charging storage 
battenes, and 111 fact W111 do almost any k111d of work that can be done"Y one-man 
power. � Order from your newsdealer or from 

Brlhncb omce. 626 Ii' St.. Washington, D. C. MUNN 6. COMPANY. 361 Broadway. New York. N. Y. 
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Garden Hose 

Rubber Belting 
Steam Packing 

Rubber Specialties 
N. Y. BElliNG & PACKING CO. 

LIMITED 

91 and 93 Chambers 

NEW YORK 

WRITE FOR CATALOGUE 

PHOTO LENSES 
SHUTTERS 

ANSCHUTZ CAMERAS 
RIFLE TELESCOPES 

TRIEDER BINOCULARS 
Send 9 cents for beautiful de luxe 

general catalogue. 

C. P. GOERZ AM. OPTICAL CO. 
52 E. Union Square, N. Y. City 
1514 Heyworth Bldg. Chicago Iii. 
703 Call Bldg., San Francisco, Cal. 

BAVSCH f4 LOMB 
Stereo Marine Glasses 

First made for the U. S. Navy, have the greatest 
light gathering and high magnifying power, so that 
feebly illuminated objects can be readily distinguished 
under unfavorable conditions of light and weather. 

Send for Booklet describing our Various Field 
and Marine Glasses. 

Bausch & Lomb Optical Co. 
Catl Zew, Jena George N. SaellJlluller 

Offi ce s: San Francisco 
New YOlk Washington 

Boston London 
Chicago F ranklort 

ROCHESTER, N. Y. 

DECARBONIZER 
chemically removes carbon from cyliuders. piston rings and valves. 

INCREASES POWER 20 PER CENT 
Volatil1zes carboll. in which form it pusses 
out thru exhaust. IUjUl'Y to lnetal 

r���?t7::��e�Jn�r:���1':t��t����$ci�a6� Write to-day for particulars. 
General Accumulator & Battery Co 

128 Se<:ond 8tr('ctt 1\lllwnukee, '\·I�. 

_lVBRI(,c\T(SS:�: 
I ANYIHINfi S-:�nl 

IS-21 5.CLINTONST. 
C.H.B[SLyacQfL'::��ff.USA 

Scientific AInerican 

iTWICE-TWO CYCLE MOTOR 
New Era in Conslruclion-Higher efficiency; greater reliability; more 
compactness; simpler. No gear wheels or cam shafts, no smoke, 
no odor, no compression in crank case. Single cylinder, 5-inch 
bore, 6-inch stroke, 600 R. P. M. Gives 12 Brake Horse 
Power. Rating guaranteed actual horse power delivered on the 
brake at speeds indicated. Write for illustrated catalog. 

Two-cycle simplicity 
with more than four­
cycle efficiency. 

TWICE-TWO CYCL.E ENCINE CO., Inc., 22 South Canal Street, Chicago, III. 

AUTOMOBILES $100 AND UP 

s. CRAHAM AUTOMOBILE CO. 
Established 17 years. 601·603·605 Madison SI., CHICAGO, Ill. 

300-H. P. WEBER GAS ENGINE SUCTIOcNMGASlopR88uCER . Can be run to its full cap!lcit.,}' 300 days, t.en
'
hours per day, on 52,250 worth of fuel costing $5,00 per ton To develop 

t.he same power with �tearu would consume 810,800 worth of st.(>am coal at. $3,00 per ton, saving $8,550 per annum. 
Desi gners and Builders Weber Ga51 Engines and Weber Suction Gas Producers. 7 1-2 fo 300 JL.P. W.'VZEo�'l,RE WEBER CAS ENCINE CO., Box 423, Kansas City, U. S. A. . 

FOR OPAQUE OBJECTS 
Will show on the screen Book IJ1ustrations, Engravings. Post Cards ann opaque objects brilliantly illuminated 
��� �riJflo?'?J:S�o���deJg;i� s���eSat 'R�.�v��� It��D�r.°jJ�ia:e��i � yla�fep���:;f���ias,trs::;�t�o�r�.lar�Pa�� 
��:i����iv�it��:dSb�����epo��C(.'ar��c·an:r�tte�ftTJst�a�r�(�s ";'W:tCutr�r'cg'�r:�m�it�tii!P�os�U�ar�����c�g� 
a collecti.on of cards becomes a constant source of instruction and amusement in tbe home, school or lodge. 
:;end for ItStS of Projectors. Rtereopticons and Moving Picture Macbines. Our latest Cleal'auce Lists of' 
111icroSCOI)CS, 8tereopticons and X Ray RI)l)aratlls sent free. 

WILLIAllIS, BROWN & EARLE, Dept. 6. 918 Chestnut Street, Philadelphia, Pa. 

Hundreds of people have bought Rapid Passenger Cars as an investment, 
and all have found them wonderfully profitable. In most cases the car 
paid for itself the first season. A Rapid Passenger Car can always 
find profitable business at summer resorts, hotels, country clubs, in 
sight-seeing service and cross-country transportation. 
We make trucks, busses, fire hose wagons, hospital ambulances, 
and anything special desired. 

G. S. HENRY, Sales Mgr., Rapid Motor Vehicle Co. 
131 Rapid Street, Pontiac, Mich. 

We have some excellent open territory for Agents who own a Garage. 

The Perfect Edge 
A razor lllay cut a hair and yet not give 

a smooth shave. An edge produced hy a 
few strokes on a Torrey Strop just before 
shaving not only cuts the beard smoothly 
but leaves the skin cool and unroughed. 
The secret is in the 

T�rreyStrops 
They are better than others-the Torrey 

way gives the quality. Our free catalogue 
tells all about them. If not at dealer's, 
sent postpaid for SOC. 75C, $T.OO, $1.50, $2.00 
aud $2.50. If you don't like them it's 
money back. 

Torrey's Ott-£dge Dressing keeps any 
stcpp soft.,!. ISC at dea!er's, or 1:y lnai!. 
Torrey Razors are the finest razors made. 

J. R. TORREY 8. CO .. Oept. G.Worcesler. Mass. 

iToOIS! TOOls! Tools! 
We keep all kinds. Send your name 
on a postal and get our SS-page Booklet 

I Montgomery &. Co., 1 09 Fulton St., New York City 
I ----�--�----�----------�------� 

. Everything for the Automobile 
·SUPPLIES AND PARTS 

AT LOWEST PRICES 

o,?tu
..': � �":��� l�� ill u s t r a t i ons. 5.000 descr�l�tl

;�e W��e:' 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 

393Z Olive Street, St. Louis. Mo. 

WE L L 
DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilltng either deep or 
shallow wells in aoy kind of soil or rOCk. Mounted 
on wheels or on BillS. \Vith engines or horse powers. 
Strong, simple and durable. .Any mechanic cau 
operate them easily. Send for catalog. 

• WILLIAlllS BROS •• Ithaca, N. Y. 

MAY 9, 1908. 

Sent on Approval 
TO RESPONSIBLE PEOPLE 

Laughlin Fountain Pen 
AND 

"Red Gem," The Ink Pencil 
YOUR CHOICE OF 

These $ 
Two 
Popular 
Articles 
For Only 

.O� 
Postpaid 
To 
Any 
Address 

(By insured mail8c. extra) 

ILLUSTRATIONS 

are J�XA CT SIZE 

lliW�oR�nGJ%��'::lt�';,d ri�'1i� 
�t�caa�d\bl��kb���n u

e
�t��tt��l� 

or NOD-breakable f1-l'a.D�pal'ent as desired. either plain Or t!l1w 
graved finish as preferred. 

You may try thIS pen a week; 
�J�ed.

d
� ���t��d �J�ti�Tert'bl� 

you can secure for t'lJt'cc 
thues this speCial pI'ice in any otber ma.ke, if not en­tirely satisfactory in every re­spect return lt and we will send y ou $1.10 for it. 

Cut on left is our famous 
���cif.o�Ulgcim�':t! f�:���,.b�� triumpb, may be carried in any 
c�:�t�nti� ��C:ne; ��:l�o�fh�:� 
����mPl��1�f.

m �61i�h�J f;�1� 
cantzed rubber case, terra­eotta finish. Retail every­
where for$2.50. Agents wamed. 
Write Jor terms. \Vrite Now, 
U Jest you forget. 'I Address 

LAUGHLIN MFG. CO. 
159 MajestiC Building 

DETROIT, MICH. 

Scalos 
All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. Also 1000 useful articles, including �afes. Sewing:\1 achines, Bicycles, rl'oo)�. etc. �ave 

Money. Lists Free. CmCAGO SCALE Co., Chicago. LIl. 

COLD GALVANIZING. 
AME.RICAN PROCESS. NO ROYALTIES 

SAMPLE.SANDINFORMATION ON APPLICATION. 

NICKEL 
ON. 

Electro-Plating 
Apparatus aDa Materi.l 

Hanson & Van Winkle 
co., 

�e"·n.rI,;:. �. J. 
28 &0:;0 S. Canal St. Cbtcft2'o. 

iIIIII.p� ��tO@:'�I)h,!I.�!'IO.,.tI�'D_!" S ••• t .. 
OD Beque8s. Write iodal 

DETROIT MOTOR CAR SUPPLY CO. 
1332 .JEFFERSON AVE •• DETROIT. MICH. 

LV'K'� 
T APES AND RULES 

ARE THE BEST. 
l!'or sale everywhere. Send 'tor Catalog No. 16. 
LVFKIN RU LE CO. 

Saginaw. Mich .. U. S. A. 
Kew York and London . 




