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The Facade-Total Length of Station Front, 2,190 Feet. 

(83.00 A YEAR. 
W1!:1!:KLI". 

The Great Train Shed, 602 Feet Long by 670 Feet Wide--Twenty·eight Tracks. 
. T"wenty-four Boston Buildings Included within Station Site. 

Total Area of Train Shed and Headhouse Site, 13 Acres . 

View of the Tracks, Signal Bridges, and Train Shed from the Yard. 
TD lIEW 108TOll TER)lIlIAL 8TATION.-[See page 21.] 
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THE IDEAL SMOKELESS POWDER. 

Great as are the advantages of the best fonDS of 
nitroglycerine and guncotton smokeless powder, there 
is not one of them t hat can be called an ideal powder. 
They all suffer fro m an inherent and ineradicable de­
fect, due to the presence of the nitroglyce rine and the 
fact that its explosh'e qualities are affected by c hanges 
of t emperature. The best of these po wders might be 
considered ideal explosives, provided they were always 
used at e xactly the right temperatur.:!; but they ne ver 
or rarely ever are. 

When it is Etated that 19'5 pounds of cordite fired 
behind a 100-pound projectile in a 50-cali bel' 6-in ch 
gun will pro duce a muzzle " elocity of 2,Il42 feet a seco ud, 
the state ment is not altogether co mplete ; since one of 
the elements effecting these results has been omitte d-
01' rather, it is sup posed to be understood. Strictly 
speakin g, these results can only be obtained if the 
powder at the llloment of firing is at the norillal tem­
pel'ature of the atmosphere. If its te m perature is 
lowe r, as it would be in t he Arctic regions, the velocity 
will be lowel', and if it should be higher, as during an 
engagement in the tropics, the veloc ity will be highel'. 
Now between these extrellles of cold and heat there 
will be a difference of velocity which will interfere 
with the accll!'acy of the gun ; for the sights are a d­
justed for the veloci ties due to the powder when fired 
at normal temperatures. 

The pressures, moreover, are even llIore liaole to 
change than the velocities . It frequently happens 
that a gun becomes quite hot from firing or fl'om 
being exposed to the rays of the sun. 'Vhile in this 
heated condition a charge may be inserted and, for 
some reason, allowed to I'e lllain for some length of 
time in t he cham bel' before being fired. The heat of 
the gun is impal'ted to the powder, and in this hea ted 
condition it is liable to produce abnormally high pres­
su res, and may e ven detonate and destl"Oy t he weapon, 
It is a fact that in some llIakes of machine guns se­
rious accidents have resulted from lea vi ng the piece 
loaded for a few minutes when the gun was over­
heated. 

These troubles are entirely due to the nitroglycer­
ille, and t hey are ir,separable fl"Om any powders that 
include this powerful agent as one of the constitu-' 
e Il ts . 

For these reasons several of the European nations 
ha ve al ways opposed the use of nitroglycel'ine in any 
for m ,  and a vast amount of expe rimental work has 
been done in . the ho pe of producing a smo keless pow­
der that should contain none of this ex plosiv�. We 
are reliably informed that a certain Austl'ian chemist, 
who is considered to be the greatest European expert 
011 high explosives, has at last produced a smokeless 
powder which is e ntirely free from the defects alluded 
to anti is as safe and reliable as the olp black powder. 
It contains no nitroglycerine and it is affected very li t­
tle by overheating . It is not only very effective, but 
it can be u!anufactured m uch more cheaply than 
smokeless powder of the ordinary type. 

Our informant, who is perhaps the most noted ex­
pert in rapili-fire weapons in Europe, states that the 
discovery has produced a sensation in naval and mili­
tary circles, and that g reat ex pectations are entertained 
regarding the new explosive, regarding which particu ­
lars will be made public early in the year. 

••••• 
FAILURE OF THE GATLING CAST-STEEL GUN. 

The idea that a cast-steel gun can be produced which 
will have the same ratio of energy to wei ght of gun as 
the hooped or w ire-wound gun, and stand the test of 
continued firing, dies hard . The latest attempt to 
work out a proposition whic h our artillery experts re 
gard as, in the nature of things, impossi b le was elll­
bodied in the 8-inch cast-steel g Ull of Dr. Gatling, for 
the construction of which Congress appropriated 
$40,000. As we noted in a recent isme �lle �un was 
d uly constructed accordin g to the inveutor'lI specifica­
tions and sent to the Sandy Rl)ok provin!(-ground to 
be tested. A sum of $18,600 was allotted by the Board 
of Ordnance and For t.i fication for this purpose, and it 

J tieuiifit jmetitJu. 
was the intention to subject t he weapon to three hun­
dred rounds in all. These tests art' com llle ueed at the 
standard firing pressure used in the al'luy guns of 
37,000 pounds to the square inch, bu t before they are 
over it frequently hap pens that the prpssul'PS rise fal' 
above this figure, in some casesex<'ePrling it by ovel' 
100 per cent. W hen a gnn has stooel three hundred 
rounds, during which the pressure may have risen as 
high as 82,858 pou nds. as actu ally occurred in the case 
of the Brown wire gUll, the ordna llce experts do 1I0t 
hesi tate to pass it as being perfectly �atisfactory, as 
far as danger of rupture is cOllcel'lled. 

The Gatling gun had already resisted five rounds 
wit h ordina ry charges in i ts first. trials. During the 
second series of trials, which took place on January 4, 
ten round s werp, fil'ed with the sa llle charges and p res­
Slues of about 37.000 pounds. At t he tenth roulld of 
till' series, 01' the fifteenth round for the gun, it failed 
cO lllpletely, and is desc ribed as flying into many frag­
ments_ 

On being i nterviewed, Dr. Gatling stated that the 
failure did no t surprise him, because he was aware 
that there was a llIishap at one stage of the manufac­
ture. He avers that tests of the metal of the g un 
showed that the breech was considerably weakel' than 
the muzzle of the gun, the defect being due to the fact 
that the breech was subjected to a hiKh te lllperature 
fo r three clays longer t han it should have been. As a 
resu l t, the strength of the breech compare d with the 
llIuzzle was about as six to ten, the metal at the 
muzzle representing the strength which was designed 
to be secured for the whole g un. 

If these are the facts, though we con fess the s tate ­
ment needs elucidation, it is greatly to be regretted t hat 
the weapon was not rejected and anot her cas t.  Evel'Y 
one, and 1I0ne more than ordnance officers, is anxious 

to know the exact possi bili t ies of cast orurmnce. The 
present failure, not withstanding the ai leged mis­
hap in the manufacture, wil l tend to st rengthen the 
prejudice which undou btedly exists against the type. 

-------�.�.�,�.------------
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a col umn or more of each issue to this fo rlll of instruc­
tion under the head of .• Notes and Qlleries ;" and by 
this llledium and by letter some 5,000 items of inforllla­
tion emana te from this offil1e alone each year, 

This method of conveying information is practiced 
in some degree by other journals t hroug hout the coun­
try. and it is probable that the items thus secured b y  
co rrespondence exceed i n  themselves and far exceed in 
the numbers of their readers those that would pass to 
and fro in a systelll of cOl'l'espondence between indi­
vid uals , 

At the same t ime we fully realize that in formation 
by correspondence through the press is of a national 

and tberefore somewhat local character ; whereas MI'. 
S hish ko v's schellle is formed on the broadest interna­
tional lines. 

------------�.��.�.�---------
NEW SUSPENSION BRIDGE AT NIAGARA. 

Dur ing the next three months a large force of men 
will be at work erecting a new sus pension bridge aCI'oss 
the Niagara R�ver, a short d is tancp a bove the village 
of Lewiston, on the New YOI'k side, and the village of 
Queenston, Ont., on the Canadian side. '1'his bridge 
is to be built by the Ne w Je rsey Steel and Hon COlll­
pan y for the Le wiston Connecting Bridge Company 
and the Queenston Heights B l'id ge Company. The 
consulting engineer is L. L. Buck and the engineer 
R. S. Buck. James Stewart & Company had the con­
tract for the substruct.ure, which is about completed. 

The location of the bridge will be on t he site of a 
suspe nsio n b ridge erected in 1850-51, and w ill adhere 
p retty closely to the lines of the old bridge , which was 
w rec ke d  by a hurricane on February 1, 1864, and never 
since I'ebuilt, because of the fact that it was an un­
profitable investment. As the great suspension bridges 
which stood further up the gorge have given place to 
new steel arches, t his suspension bridge will be the 
only structure of the kind spanning the Niagara. 
The cable span of the new bridge will be 1,040 feet 
and the span of the s t iffening truss 800 feet. From 
center to center of t russes the width will be 28 feet 

EDUCATION BY CORRESPONDENCE. clear and the roadway will ha ve a clear width of 25 feet . 
Els ewhe re in our COIUllll1S will be found a letter from The versed sine of the cables will be 87 feet and the 

a Russian conesp ondent , Mr. N. A. Shish kov, giving height of the susperstr nc ture above high water mark 
the rough outline of a new scheme of education which will be 65 feet. The height of the bridge above the 
he desires to bring prominently into publ ic noti'le. tracks of the Niagara Falls & Le wiston Electric Road 

with a. view to its general circulation and discussion. will be about 15 feet. The stiffening truss will extend 
'fhe writer wi ll doubtless be remembered by many of about 4 feet above t he floor and the only railing will 
our readers as the author of an article (" TIH'l Horrors be light strips of iron flats reinforced by oak half 
of Hunger")  describing the great fami ne in Rus>sia, rounds. The floor will be of 2 inch oak plan k 
which appeared in the Nineteenth Century i n  18!l2 , and laid crosswise. A single track for trolle y cars will be 
was largely instrumental in arousing the practical laid through the center, the width of the bridge afford­
sympat hy which was shown both in this co nnt ry and ing ample room for \'ehicles to pass on ei ther side of 
Europe with the distressed Russian peasan try. Speak- the track. There will be· no wal k for pedestrians, as 
ing broadly of the proposed scheme , without con sid era· the point of the bridge'>s location is such that there is 
tion of the difficulties of organization and detail which not likely·to··be much travel on foot. 
would be encountered in cal'l'ying it out, we think the ThE> towers for the bridge h a ve been completed, and 
spil'it and purpose of Mr. Shishkov 's ideas are to be com- are four in number, two on each side of the ri ver, 'l'lIe 
m ended . Work along somewhat the sa llle lines has to wers on the New York side ha ve a height of 26 feet, 
been >started in this countr y in the schools and colleges bases of 13 feet square, and they are located 28 feet 
of co rrespondence, w hich have proved to be so success- back fro m the edge of the bluff. The towers on the 
ful , and though their organization diffe rs in important Canadian side have a height of 18 feet, with bases 12 
pal·ticulars f!'Om the present proposal, they are so near- feet square, and are located 15 feet back from the eclge 
Iv allied to it in principle as to afford I'eason to expect of the bluff, the ledge on the Canadian side being 
t

'
hat education by corres pondence, if carried out on an inore - firm than on t he New York side. In t he construc · 

inte mational scale, might, by the valuable benefits tion of these towers it was found possible to use a great 
con fer red , cO lllmend itself to universal favor. part of the old towers in the new bases, and the old 

The fil'st a nd ob vious question that will suggest itself inscription stones of the towers on both sides of the 
to the a\'erage o verworked and brain-weary citizen in river were prese rved and have place in the new towers. 
this utilita l'ian age is : How could anyone be expected The new. stone used in the towers on the New York 
without adequate compensation to devote valuable side came from t he Buffalo quarries , and that in the 
time to answer ing the man y questions which snch a Canadian towers from the Queenston, Ont., q narries. 
scheme might brin g? '1'0 the commercial mind, the ob- Four cables will form the main support of the bridge . 
jec tion is a ser ious one, and does violence to the trading Each of these cables will be composed of fou rteen 2J,l 
instincts of an age which has a wa y of demanding inch galvanized cast steel wire ro pes. These cables once 
quid pro quo in all t he ventures 01' occupations of life. formed a part of the old suspension bridge that stood 

To which it is sufficie nt to reply that it requires a close to the falls, and which was taken down in the 
broad intelligen ce, a liberal mind, and a progressive ·early part of last year. The span of the uppel' suspen­
spil'it to a ppreciate the actual benefits-should it prove sion bridge was so great and the anchorages so far 
to be practical-of all such sche mes as that outlined by back from the to wers that it has been found possible 
Mr. Shishlwv. to cut the old cables in half, and thus use them on the 

Another and perhaps IDore serious difficulty would shorte r span of this new bridge at Lewiston. How­
be that of di versity of language; for. unless t.he sources eVE'r, when so cut they are hardl y long enough 10 fill 
of income of the association were more fruitful than we out the entire span and reach back to the anchorages . 
think those suggested by our corres pondent would and for this reason about 75 feet at each end of the 
prove to be, it would be impossible to maintain any- cable span will be made up of e ye-bars. The cables 
t.hing like the corps of translators that would be nec- will be anchored in solid rock about 150 feet back {roill. 
essary to co pe wit h  an international correspondence of the t owers, the <;hafts to be fiHed with concrete. The 
the magnitude w hich t his association would p resuma- suspellded span will be connected to the r iver ban ks 
bly cany on. On thil othe l' hand, it is probable that by two app roach spans, the one on the New York shle 
one of the best results of the undertaking would be to be 34 feet 6 inches long and the one on the Canadian 
that it would g reatly stimulate the mutual stud y of side to have a length of 19 feet 6 inches. 
the three great languages, English , French, and Ger· On each side of the river t he bridge w ill have long' 
man, adopted for the uses of the association. approaches on which double tracks will be laid for 

It will, mOl'eover, suggp,st itself to our readers that electric cars passing on and off the bridge . These ap­
the need fOI' such a mediu m of information is probably proaches are about 25 feet wide, and the one on the 
more apparent in the g reat country to which our corre- Canadian side is abou t 1,000 feet long and the one on 
spondent belongs than in some others, Speaking for the New "} ork side abou c 800 feet long. Both ap­
t he United' States, we can say t hat, in addition to the proaches have face walls to prevent the nati ve shalo 
s'lhools of correspondence above mentioned, t here is a disintegratin g under the weat her. The a pproach wall 
splendid field for the llIutual e xchange of information Ion the New York side runs close beside t he tracks of 
afforded by the press of the country. In the h alf century the N iagara Falls & Lewiston Electric Road. Its 
of its existence the SCIENTIFIC AMERICAN has devoted highest part is about 19 feet, and for 660 feet it dnps 
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at a 1 per cent grade and then for 200 feet at a 2 
per cent grade. The high part is laid in cement and 
the remainder is laid dry. These approach walls form 
the bridge landings . It is expected that the Niagara 
Falls & Lewiston Road will connect its tracks with the 
b ridge on :the New York side and the Niagara Falls 
Park & River Railway with the bridge at the Cana­
dian end . This will ma.ke it. possible for passengers to 
t ravel around the· beautiful go rge without leaving 
their sf.'ats in the f.'1f.'ctric cars. Starting frolll the New 
York State Reservation. the trip would consist of cross­
ill/? the river ovl'r thl' ma/?nificent new upper steel 
arch in a car of the Niagara Falls Par k & River Road; 
passing down that line along the top of the hie-h 
han k on the Canadian side to Q,ueenston. there cross­
ing on the new suspension bridge t9 the New York 
side, where the tracks of the Niagara Falls & Lewiston 
Road would be taken back along the water's edge and 
up the bank to the point of start.ing, thus allowing 
passengers to view the river and banks from above 
and below, all fOl'ming a most delightful t rip. 

The capacity of the new suspension bridge is to be 
such that it will accommodate the heaviest of trolley 
ca rs, together with a uniformly distributed load of 40 
pounds to the square foot over the entire structure . 
About 800 tons of Illetal will be used in its construction, 
and the cables will weigh about 200 tons. Connection 
between the cliffs will soon be made. and after the 
cables a re strung, the work of erecting the superstruc­
ture will start at the New York State end and progress 
rapidly until the river is spanned. It is expected that. 
the superstructure can be thrown across the river in 
sixty days, so that the bridge will be ready for travel 
next summer. 

-----------�.�.�.-----------

but, owing to legal complications and the prostration 
of the money markets, which had taken up the stock, 
the project was delayed for several years. 

Up to this time the idea of boring for oil had not 
been thought of; but in 1856, when BiFsell went to 
see Kier, aed lea rned that his preparation was ob­
tained f rom a salt well. 400 feet deep, the idea at once 
came to his mind, and in 1858 Ed ward Drake, a stock­
holder in the Pennsylvania Rock Oil Company. was 
engaged to drill a well. In the meanwhile. the Penn­
sylvania Rock Oil Company was succeeded by the 
Seneca Oil Company, of which concern Drake became 
president. 

Saturday, August 28, 1859, is a day justly celebrated 
in oil country history, fo r on that day oil was struck 
in the Drake well at a depth of 70 feet. Two days 
later the well was producing 20 barrels per day. This 
was the beginning of the oil excitement. the his­
tory of which has scarce a parallel in history. The 
story that oil was being pumped from the earth as 
freely as water was at first scouted. then accepted as a 
curious phenomenon, and finally it came to be believed 
as a fact. 

When it became known a little later that oil gushed 
f rom the earth of its own power by the hundreds of 
ual'rels, the excitement became a wild mania. The de­
sire to speculate in oil and oil lands became general . 
The sober farmer who received fabulous prices for his 
poor farlD joined in the frenzy . Portunes of gigantic 
proportions were won and lost in a short space of 
time. 

Titusville grew in a few weeks from a town of 100 peo­
ple to a city of 15,000. The region of the oil excitement 
extended rapidly, until nearly the entire Northwestern 
Pennsylvania was one vast oil field . 'Everywhere towns 

THE GROWTH OF OUR OIL TRADE. and cities sprang up as if by magic. While hundreds 
BY WILLIA:M. GILBERT IRWIN. of these were mushroomlike and have long ago been 

In the oil regions there always has existed and always effaced from the earth, others were stable and remain 
will exist a speculative fever. The risks. the possibili- to this day as memorials to the rise of this great indus­
ties, the ebb and flow of fortunes, the periodic frenzies try. In time great oil fields wel'e opened up close to 
and the fluctuating prices of the product all add to the Pittsburg. Then the Washington and Greene County 
romance and interest of the oil fields, and help them to fields in Southwestern Pennsylvania were brought in, 
create their owu atmosphere. and later the West Virginia fields were opened up. 

The story of the rise of this great industry has an The Lima field of Ohio and the fields of Indiana in 
absorbing interest . During the last half century hun- their turn were opened up, and other States joined in 
dreds of millions of dollars have been expended in the procession. 
opening this vast dormant source of wealth. For over a quarter of a centUl'y from the time of its 

The latest available statistics (for 1896) place our opening the New York and Pennsylvania region of the 
annual production of petroleum at 60.960,361 barrels. Appalachian field stood alone in the p roduction of 
The foreign product for the same year was 47,552,886 petroleum, and there was not a p roducing oil well out­
barrels, which makes a grand total production of 108,- side the Appalachian field until the opening of the 
512,947 barrels. The value of thi� product is upward Lima field. begun in the year 1885. In 1849 about 
of one hundred million dollars, and after having pasHed 2,000 barrels of oil were produced about Titusville, 
through the refining processes and the complex pro- Pennsylvania . The production of that region in the 
cesses of modern chemistry, this crude oil represents a year 1860 was 500,000 barrels, and ten years later Penn­
myriad of diversified finished products of industry and sylvania was producing upward of 5.000,000 barreis 
its total value is enormous. annually. The production of the New York and Penn-

Like other similar branches of trade, all this vastness sylvania region in the yeal." 1880 was 26,027,631 barrels, 
has sprung from the work of some farseeing genius and in 1882, when this region produced 30,053,500 bar­
and the work of some few pioneers who lived in the reIs, the climax was reached. The production of this 
van of their time. Northwestern Pennsylvania can well region in 1890 was 28,458,208 barrels and in 1896 20,484,­
claim the honor for the inauguration of the oil trade. 421 barrels were produced. Titusville, Oil City, Frank­
and 1849 was the year of its birth. The existence of lin, Pithole, and other towns have successhTely been 
oil in Northwestprn Pennsylvania and Western New the center of this oil country, and ever since the first 
York was known to the Indians from t.he earliest days. well was put down there has been a constant shifting 
When fi rst the French came to this region they were of the center of the industry. Within the last decade 
shown the oil springs, and the earliest Euglish settlers the oil territory developed about Pittsburg and in 
were aware of the presence of those on Oil Creek. In Southwestern Pennsylvania has virtually made Pitts­
the year'1819 the presence of petroleum 'was I10ticed 'burg the center of the oil business, and the develop­
in salt wells sunk along the Ohio.' ·In ·theearIY days· ment of the West 'Virginia region has assisted Pitts­
of the century a few gallons were occasionally gatherecl burgin' ·retaining her mastery. 
from the surface of springs and taken to Pittsburg by While oil in considerable quantities was produced in 
the lumbermen with their rafts, and the product be- West Virginia as early as 1875. it was not until the year 
came widely known under such names as "Seneca oil," 1885 that ' the oil business in . that moun tain State wrus 
" British oil," "Genesee oil," etc. In the early forties really begun in earnest. West Virginia's production in 
Samuel Kier began the preparation and sale of the oil, that year was 91,000 barrels. In 1890 that State pro­
and, bottled and prepared for· medical purposes, it at- duced 492,578 barrels, and the next year the Sisterville 
tained a wide sale. His supply was obtained from an region was brought in, and the productiori of that State 
old salt well at Salina, on the Kiskiminetas. was increased to 2,406,218 barrels. and the production 

But as yet the product had no real commercial value. for 1896 was 10,019,770 barrels . The Southern Ohio 
The crude oil was not fit for lighting purposes on ac- region, included in the Appalachian field. was an early 
count of its dark smoke, and its use for heating pur- oil-producing section. In 1880 it produced 38,490 bar­
poses was also impossible. As a lubricant it was used rels, and in 1885, when the Lima field was developed, 
only in a small way. The first lease of oil lands, with Ohio produced 661,580 barrels, In 1890 Ohio produced 
a view to putting down an oil well, ever made 'in this 16;124,656 barrels and in 1896 she led all other States, 
country, was that of a tract containing an old oil having a production in that year of 23,941,169 barrels. 
spring, located in Cherry tree Township, Venango Coun- California produced oil as early a.� 1875. The Califor· 
ty, Pa., and it was made by J. n. Angier to Brewer, nia field is located in the southern part of that State. 
Watson & Company, in the year 1853. The lease was Its production in 1880 was 40,552 barrels. In 1890 Cali­
for five years. fornia produced 307,360 barrels and in 1896 its production 

But this venture was not destined to have an immedi- was 1,252,777 barrels. The first recorded production of 
ate success. In 1854 Dr. F. B. Brewer, a son of the senior the Colorado field was in 1897, when the production was 
member of this pioneer oil firm, went to Hanover, Mass ., 76,295 barrels. In 1890 that mountain State produced 
taking with him a bottle of the oil for medicinal pur- 368,842 barrels. Its production in 1892 was A24,OOO bar­
poses. There Dr. Brewer presented the oil to his rel- rels, and in 1896 this had dwindled to 361,450 barrels. 
ative, Prof. Crosby, of Dartmouth College, and shortly The production of Kentucky and Tennessee never was 
aft.erward it came to the notice of George H. Bissell, large, and very little oil is now produced in these States. 
a New York lawyer. A visit to the spring was the re- The Indiana part of the Lima field was 'developed in 
sult, and Bissell and his partner, Jonathan G. Eve- 1889, and that year Indiana produced 33,375 barrels. 
leth, purchased from Watson, Brewer & Company 105 New regions were developed in 1893, and Indiana's pro­
acres of the land they had leased. In the same year duction in that year was 2,335,293 barrels and in 1896 
(1854) the Pennsylvania Rock Oil Company was incor- it produced 4,680,732 barrels. 
porated under the laws of the State of New York, Thus ha.ve we given in detEil the opening and pro-

duction of the oil fields of our country and the produc­
tion of the different States at different pe riods in the 
growth and development of the industry. It will be seen 
that the Lima and Indiana fields now lead all others, 
having in 1896 p roduced 33,970,222 barrels, against the 
25,255,870 barrels p roduced in the Appalachian field. 
It" is only when we pause to consider the magnitudt' 
of the wor k required to extract from the lJowels of tIlt' 
earth the g reat latent store of Nature's contributiolJ 
to modern inrlustry th'at the magnitude of the oi I 
trade becomes fully settled in t.he mind. There are 
to·day not less than 20,000 producing wells in this 
country. and every year thousands a re being added to 
these. The" dry holes," it must be remembered, far 
outnumber the producing wells, and in these millions 
of dollars are lost every year. 

America led in the opening of her oil fields. Since 
the development of the industry in this countl·y oil­
producing fields have been developed in foreign coun­
tries. More than two thousand years ago petroleum 
in its crude state was known to the GI'eeks and 
Romans, and fo r centuries the springs and wells of the 
Rangoon district, on the Irrawaddy. have supplied the 
entire population of B ritish India. Baku, now the 
cent.er of the great Russian oil fields, has supplied 
Persia with artificial light, and for more than two cen­
turies Parma and Modena have furnished Italy with 
pet roleum. The p roduct is found in Trinidad and 
Cuba, it is to be seen floating upon the surface of the 
wate r in the vicinity of volcanoes, and old V esu vi us 
has her oil springs; but no attempt at the utilization 
of this fuel p roduct was made in the old world until 
afte r it had undergone its early stages in our own 
country. and even to this day we lead all t.he world in 
the p roduction of pp.t roleum. Against our product.ion 
of 60,960.361 ba rrels fo r the year 1896 the entire foreign 
product was but 47,552.866. Russia leads the foreign 
countries with 39,882,122 barrels and the production of 
the other countries for the year 1896 was as follows: 
Austria-Hungary, 2,443,080; G reat Britain. 1,500,000; 
Canada, 801,725; Japan, 1,324,850; Java, 505,029; Ger­
many. 145,061; India, 371,830; Italy, 20,841; Peru, 15,000; 
Sumatra, 4,380,000. 

The large production of mineral oils in other parts 
of the world, while it has riot reduced our exportation, 
has probably reduced the prices which our producers 
and exporters have been able to realize. The exports 
of oil in the year 1898 were practically double those of 
1888 and three times those of 1878, but the Illoney re­
ceived for them was only about 25 per cent greater 
than that received either in 1878 or 1888, The total re­
ceipts for the 1,034,269,676 gallons of oil exported in 
1898 were $56.126,578. while for the 578,351,6ii8 gallons 
exported in 1888 the receipts were $47,042,409, and for 
the 338,841,303 gallons exported in 1878 the receipts 
were $46,574,974. The ave rage export value of refined 
illuminating oil was, in 1872. 24 '9 cents pel' gallon ; in 
1878, 14'4 cents per gallon ; in 1888, 7'9 cents per gallon; 
and in 1898, 5'2 cents per gallon; having thus fallen 
from 24'9 cents to 5'2 cents from 1872 to 1898. Not­
withstanding this steady fall, the production and ex­
portation continue to increase, the exports having in­
creased over 60,000,000 gallons in the past year over 
that of the p receding year, and over 100,000,000 gallons 
over that of any earlier year, while the production for 
1897 was 2,528,067,984 gallons, against 2,033,331,972 in 
1894 ; 1,476,867,546 in 1890; 1,017,174,396 in 1885; 836,-
394,132 in 1880; and 510,825,588 in 1876. Thus, while the 
price has been steadily and rapidly falling, the quantity 
produced and the quantity expo rted have as steadily 
and rapidly increased. The production in 1897 was 
five times that of 1876 and the exportation of last year 
nearly five times that of 1876. Great as the fall in 
price has been, the exports of illuminating oil bring 
over a million dollars a week into the country and 
have in the past twenty years added a round billion of 
dollars to our foreign sales. 

Our oil products reach every continent and all the 
principal islands of the earth. They go to every 
European country, to China, Japan, Australia, Egypt, 
Transvaal, and Brazil. With every year our trade in 
oil, bot,h foreign and domestic, is increasing, and, un­
like the gas fields, our oil fields are so far from ex­
haustion that that event has not yet been given a 
serious consideration . 

• •••• 
EVERY farmer of the State of New York may now 

avail himself of the privileges of the Nixon bill provid­
ing for the university extension of agricultural knowl­
edge by addressing the Reading Course, College of 
Ag riculture, Ithaca, N, Y.,  for plans of the Farmers' 
Course of Reading during the winter. Several thou­
sand farmers are now following the course. The topics 
relate to the farmers' occupation. After the reading 
course a discussion with the College of Agriculture will 
follow, and suggestions are given for the formation of 
reading circles. A great deal has been said about the 
practical nature of scientific agriculture, and in these 
times of fierce competition the strong are constantly 
becoming stronger, and no fa rme r should neglect any 
chance of imp roving himself. Under the Nixon bill 
there is no expense to those taking up this course, as 
the reading matter is furnished. 

© 1899 SCIENTIFIC AMERICAN, INC.



20 J,itutifit jlUtri'lu. 
A NEW LINK VALVE·GEAR. portant islands which would furnish excellent coaling 

In the accompanying engraving we present a link stations. 
val ve-gear for steam-engines and other machines, which ------ •• -, --, .... ------

is designed to produce a complete center action by 
placing the eccentric and valve in a true line at all 
times, thereby preventing undue friction and pinch­
ing of the parts under heavy pressure. Fig. 1 of the 
annexed illustrations represents the valvH·gear in per­
spective. .I!'ig. 2 is a sectional plan view. The link 
valve-gear is provided with a yoke formed at its upper 
end with a pin. This pin is adapted to be engaged by 
a shifting-lever to move the link either into an upper­
most or a lowermost position, according to the desired 
position of the \·alve. On the side-arms of the yoke 
are arranged alined beari ngs engaged by trunnions. 
These trunnions have their plates secured to the outer 
faces of link-arms, arranged in pairs and fastened to­
gether at their lower and upper ends by cross-pieces. 
The link-arms of ea('h pair are spaced to form the usual 
segmental slots engaged by sectional boxes'. These 
boxes slide on the link-arms and are engaged by a. pin 
carried by the valve-stem and secured in place by a 
set-screw. On the forward sides of the link-arms, lugs 
are formed, which receive pivot·pins for the heads of 
the two eccentric-rous, thus gi ving the usual rocking 
motion to the links in order to actuate the stem and 
hence the valve. It will be observed that the yoke, 

ROST'S LINK VALVE-GEAR. 

besides being capable of turning, can be raised or low­
ered into the position shown in dotted lines in Fig. 1, 
in order to change the position of the valve as the 
boxes slide in the link-arms to shift the valve upon 
rocking the link-arms further. The valve-gear is the 
invention of John A. Rost, Axtell, Neb. 

• I " • 
Coal for Our War Vessels. 

Moosic Mountain to be Tunneled. 

Residents along the Delaware and Hudson Canal, 
who have been greatly depressed over the proposed 
abandonment of this waterway, are encouraged by the 
news of the great railway project of the Scranton, 
Honesdale and Eastern Rail way to tunnel the Moosic 
Mountain a distance of one and three-quarter miles, a 
coal road to be constructed from the Lackawanna River 
to the Hudson. The road will start near the station 
of Frank Hollenbeck and run through the proposed 
tunnel to Honesdale, Pa., whence it will continue to a 
point on the Delaware River at or near the aqueduct 
at Lackawaxen. From there it will follow the line of 
the canal, with the exception of straightening out the 
crooked places, to Port Jervis and from there will run 
to Rondout. The road will bl' 138 miles long and the 
grade� will be Ruch that they will permit of hauling 
a long train of coal cars from the coal regions to tide· 
water or to the New England States without breaking 
bulk. The road will be down grade all the way. 

It is thought that the new enterpI'is e will greatly re­
duce the selling price of coal to dealers along the 
Hudson River. A contract for the construction of the 
Moosic Tunnel has been given to a Chicago firm. The 
tunnel will be 8,642 feet long and 14 feet hi�h and its 
width will be 14 feet. It is proposed to complete the 
tunnel within one year from January I, 1899. and the 
cost will be $421,730. The work will be commenced 
simultaneously at both ends and four hundred work­
men will be employed. 

A NOVEL CHAINLESS BICYCLE. 

A chain less bicycle recently made its appearance in 
Princeton, N. J .. which, on account of its novel con­
struction and ingenious driving-mechanism, has at­
tracted no little attention. 

From the accompanying illustration it will be seen 
that the driving-mechanism consists essentially of a 
small spur pinion mounted on the axis of the rear 
wheel, and meshing with a large spur-gear pivoted 
upon the frame of the bicycle. This large spur-gear 
is connected by means of a driving-rod with one of 
the pedal-cranks. 

The pedal-crank in question is bent and has a pivot­
pin for the driving-rod located at a short distance from 
the pedal-shaft and in a direc,ion from the pedal-shaft 
substantially at right angles to the direction of the 
pedal-pin from the shaft. To this pivot-pin is con­
nected the driving-rod, which at its other end is secured 
to a crank upon the large spur-gear. 

'£he dri Vi ng-rod, iu order to overcome dead centers, 
and to insure the rotation of the cranks in the 
proper direction, is provided near its middle with ful­
crum rollers having shifting pivotal connection with 
sockets on the frame. By reason of this construction, 
the driving-rod acts as a lever when the cranks are on 
dead centers. When the bicycle is in motion, the ped­
als will rotate in a forward direction and will carry 
with them the front end of the driving-rod; the rollers 
will alternately en�age their sockets on the frame; and 
the rear end of the driving-rod, and consequently the 
large spur-gear, will rotate backwardly, or in a direc­
tion opposite to that of the pedals. 

The object of the peculiar construction of the pedal­
shaft with which the driving-rod is connected is, that 
the pedal-cranks 
and the s h oI' t 
cranks connected 
by the driving-rod 
shall all be sir mil­
taneously on dead 
c e n t e r s , f r o m  
w h i c h construc­
tion it also follows 
that the cranks 
will be in the most 
favorable position 
for the transmis­
sion of power at 
the same time. 

AN IMPROVED RAIL-JOINT. 

A useful improvement in rail-joints has been pat­
ented by Wil liam E. Smith and John H. Ada ms, of 
Telluride, Col., in which improvement fish-plates al'e 
employed, so joined that the contiguous ends of the 
rails are braced and fastened between the fish-plates. 

Of the accompanying illustrations, Fig. 1 is a per­
spective view of rail-sections joined together by the 
improved means; Fig. 2 is a perspective view of a fish· 

NOVEL RAIL·JOINT. 

plate employed ; and Fig. 3 is a plan view of the im­
provement with the rails in section. 

Through the rail-sections pins pass, which serve the 
purpose of the usual bolts and which have theil' heads 
seated in openings of the fish-plate countersunk, shown 
in Fig. 2. The fish· plate lies against one side of the 
rail with the pins projecting through the rail and 
through another fish-plate formed by the upturned 
end uf a chair. The chair in question extends beneath 
the rails, and has at its side edge an upwardly and in­
wardly turned flange, as shown in Fig. 1. 

The pins passing through the rail are held in place 
by means of a long hinge-section formed with a pres­
ser-plate and joined by a pintle to a coacting hinge­
section adapted to bear on the chair-flange. Bolts 
pass through the long hinge-section and the chair and 
by their means the long hinge-section can be drawll 
down. By the action of the hinge, which is essentially 
that of a toggle, the presser-plate is forced against the 
heads of the pins, to hold the pins from displacement. 
The presser-plate and the fish-plate on the other side 
of the rail are forcibly drawn toward each 'Jther and the 
sides firmly clamped, thus making a secure connection. 

The improvement, it will be observed, does away 
with the bolts and nuts ordinarily used on fish-plates. 

...... 
Fermentation Without Living Cells. 

As a result of the investigations of Prof. Buchner, of 
TUbingen, another of the fetiches of old chemistl'y is 
destl'oyed, namely, that living cells are necessary to 
fermentation. Prof. Buchner, according to Science, 
grinds yeast with quartz sand in order to disrupt the 
cells, and submits the moist mass to a pressure of 500 
atmospheres. The liquid contents of the cells are en­
tirely removed and the cells totally disrupted. The 

The Navy Department has no w decided to keep at 
all times a �tock of about one-half million of tons of 
the best steaming coal procurable. The war with 
Spain demonstrated the enormous importance of coal, 
and the distribution of this vast stock will be done 
with the advice of the best naval strategists. About 
300,000 tons will be kept on the Atlantic and' probably 
120,000 tons will be used on the Pa8ific. The expense 
of purchasing and transporting this vast quanttty of 
coal will be large and the apparatus which will be in­
stalled for the expeditious coaling of war vessels will 
be most elaborate. It has been decided that 25,000 
tons of coal will be kept at Manila, 10,000 tons at 
Guam, 25,000 tons at Honolulu, 10,000 at Pago Pago, 
25,000 tons at San Francisco, 25,000 tons at Brewerton. 
Puget Sound. On the Atlant.ic coast the coal supply 
will be approximately as follows: Havana, 23,000 tons; 
Santiago, 10,000 tOllS; San Juan, Porto Rico, 25,000 
tons; Key West and the Dry Tortugas, 50,000 tons; 
Port Royal, S. C., 25,000 tous; Norfolk, Va., 5,000 tons; 
Washington, 1,000 tons; League Island Navy Yard, 
5,000 tons; New York Navy Yard, 5,000 tons; New 
London, Conn., 25,000 tons; Boston, 15,000 tons; Ports­
mouth, N. H . . 10,000 tons; Frenchman's Bay, Me., 
15,000 tons. In addition to this vast and judiciously 
stored supply it is believed that the naval authorities 
can at any time command 50,000 tons of coal at either 
New York or Hampton Roads. With this splendid 
stock of coal the Atlantic coast will be efficiently pro­
tected compared with its position before the war. 

The driving-rod 
is formed in two 
pieces adjnstable 
longitudinally, so 
that the rod may 
be varied in its 
length and accom­
modated to differ­
ent bicycles. A NOVEL BICYCLE DRIVING-GEAR. 

The government now has seventeen colliers, which 
will be capable of coaling a fleet which would pass 
around the South American continent in case neutral­
ity were enforced on countries contiguous to the coast. 
The entire coaling capacity of the colliers is estimated 
at about 50,000 tons. As some of the coaling stations 
are a couple of thousand miles apart, it is little wonder 
that longing eyes are often cast at comparatively unim-

The inventor of 
this mechanism, Mr. William C. Duryea, informs us 
that the bicycle has been in use for more than a 
month, and runs with remarkable ease and freedom 
from noise. 

••••• 

ACCORDING to Lurmann, carborundum (silicium car­
bide) can be employed as a substitute for ferrous silici· 
um in the production of steel. considerable q uantities 
of carborundum being already used for that pur­
pose. 

filtel'ed liquid is of a clear or slightly opalescent, yellow­
ish color, I'etains the odor of yeast, contains considera­
ble carbon dioxide and some albumen. Most interesting 
is the behavior of the yeast juice toward sugars, fer­
mentation being set up much more quickly than by 
yeast, and proceeding much faster. The gas evolved 
is almost pure carbon dioxide. When carefully dried 
at a low temperature, the fermenting principle is not 
destroyed, and it is possible that, when desiccated, the 
activity of the ferments may be preserved indefinitely. 
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THE NEW BOSTON TERMINAL STATION. Although the trainshed is 570 feet wide and capable of and the latter upon two loop lines which should be 

With the commeHcement of the present year the accommodating over thirty tracks, if they should be laid some 17  feet below the level of the main platform. 
huge terminal station which has been built to accom· laid in the usual manner, the engineers foresaw that This is the plan of the station as finally adopted and 
Illodate the many and important railroads which enter the estimated total of between two and three thousand bui lt. The long distance and express trains are handled 
the c i t y  of Boston from the south was thrown open trains a day could not be run into and out of the sta- upon 28 parallel tracks on the main floor, the trains 

THE SUJ-STATION FOR DEPRESSED SUBURBAN TRACKS, BOSTON TERMINAL STATION. 
Long distance tracks are on the main floor above. 

for service. and the city can now boast of possessing a tion with the expedition that would be necessary to 
railroad station which is not only by far the largest enable the trains to keep their schedule ti me. They 
st ructure of its kind in the world (its cap.acity being accordingly hit upon the bold and original plan of 
indeed fully double that of any other station), but 
w hich possesses mallY radical and improved features 
that are entirely novel in a building of this kind. 

Upon the rail road routes within 50 m iles of Boston, 
about 50,000,000 passengers are carried to and from the 
city every year, the total being about eq ually divided 
bet ween the stations in the northern and the south­
ern sections of the city. The approximate popUlation 
within the suburban or 50-mile limit of the city is 
2, 392, 000. Within the same limit around Philadelphia 
it is 2, 289,000 ; around Chicago, 1, 188,000 ; and around 
New York, 4,754.000 ; New York being the only city 
that exceeds Boston in this respect. 

The express and suburban tmffic that enterlr Boston 
on the south has hitherto been carried by four systems :  
T h e  Providence division o f  the N e w  York, New Haven 
and Hartford, the Old Colony, the New England, and 
the Boston and Albany. This traffic, which as we have 
stated amounts to one-half of the 50,000, 000 passengers 
annual ly  carried to and from Boston, has been handled 
in the four stations of the roads above mentioned. 

being switched into and out of the station in the usual 
manner. The suburban traffic enters and lea\'p!' 
the station by an inclined subway (see illustration ).  
which leads down beneath the main floor. where 
the tracks form a couple of separate roops, swing­
ing around underneath the main platform and leav­
ing by the same incline as that by which they enter. 
Two other im portant features are the use of separ­
ate platforms for baggage and express matter and the 
use of some other motive power than tha.t. of steam 

TEST OF PILES-60 TONS OF PIG IRON 
ON THREE PILES ; NO SETTLEMENT. 

for handling the suburban 
traffic. Both of these fea­
tures will be greatly ap­
preciated by the traveling 
public. as they will there­
by be saved from the con­
fusion and inconvenience 
attendant upon the run­
ning of baggage trucks 
along crowded platforms. 
and the noise and dirt 
which is u n a v o i d a b l e 
wherever the steam loco­
motive is iu use. 

The Boston Terminal Station has been built for the 
purpose of bringing all of this traffic into the heart of 
the city over one set of tracks and handling it in one 
mammoth depot. The convenien ce and economies 
I'esulting  from such an arrangement are too obvious 
to n eed recapitulation here. 

It was realized at the outset. when the engineers 
were engaged upon the preliminary plans and esti­
mates, that, large as was the section of 1and appropri­
ated for the new station, it would be quite impossible 
to accommodate the heavy traffic which wou ld have to 
be dealt with if the ordinary methods were adopted. 

ERECTING THE OUTER SPANS OF THE 1i70-FOOT, CANTILEVER, 
ROOF TRUSSES. 

'.rhe railroad manage­
!Dent is justified in its de­
termination to make use of 
electric traction (which is 
pretty certain to be the sys· 
tem adopted) by the well 

building a double-deck station, separating the trains 
broadlY 'into two classes, express and suburban, and 
handlinlrthe forlller on the upper deck of the station 

FLATTENED PORTION OF SEWER BENEATH TRACKS OF BOSTON TERMINAL STATION. 
This portion of sewer Is below high tide level and subject to hydraulic preI!snre. Bence It Is strengthened as shown by strapa 

fonned of railroad Iron. 

known Nantasket experiment, now of nearly five years' 
standing, which has been so far successful as to war­
rant an extension of the systelll to some of the other 
suburban lines. The incorporation of that motive 
power into the plan of the new station may j ustly be 
considered the most decisive advancement that elec­
trici ty has (liver Illade in steam railroading. 

Although at first glance it would hardly seem possi­
ble that two looped tracks could take the place of the 
twenty-eight stub tracks on the main floor above, as a 
matter of fact the switching problem. which is really 
the element that determines the capacity of a stub 
track terminal station, is practically  disposed of, and 
the platforllls are made of sufficient length to accom­
modate at one time several three or four car trains. By 
using alternate tracks it will  be possible to dispatch a 
train every minute-a head way which would enable up­
ward of two thousand trains to be hitndled during each 
working day of eighteen hours on these two tracks alone. 
This is about five times as IDany trains as are at present 
running in suburban service. The suburban tracks 
enter the station at one side of the steam tracks, and, 
as they enter, they spread apart, so as to provide a 
large platform between the tracks. The central plat­
form lies illlmediately below the midway on the mai l l  
floor, and i t  is  connected with it and with t h e  maiu 
waiting room by staks. This inner platform is t.h!:' 
loading platform, and the unloading will take place on 
the two outer platforms. The total platform area on 
this floor will accolllmodate twenty-five thousand peo­
ple at one time. As the platform is four feet above 
the tracks, it will only be thirteen feet by the stairway 
to the main floor above. Long distance traffic on the 
main floor is handled upon twenty-eight stub tracks. 
They are arranged in pairs, with a passenger platforlll 
to each pair, and between the pairs are seven platforms 
devoted exclusively to the truckin� of baigage and ex-
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press matter. The trainshed, which is  602 feet long 
by 570 feet w ide, is co vered by a curved roof supported 
on huge cantilever trusses, the trusses being supported 
on two lines of column s which extend down the full 
length of the station. The e xtreme height of the train­
shed is 1 1 2  feet. The llIiddle span is 228 feet w ide ; the 
two �ide spans are 17 1 feet wide. 

In order to e xhibit the i m mensity of the undertak­
ing, the engineers p repared a diagram (see illustration) 
showing ho w twenty-four of the prominent buildings of 
Boston could be founded w ithin the a rea covered by the 
main structure. The study of this diagram, which is 
here with reproduced, will be of considerable interest to 
t.he reader. The total area of the terminal site is about 
thirty-fiv€ acres, and thirteen acres of this is covered 
by the building itself . The maximu m length of the 
main station is 850 feet; its maximu m width, 725 feet; 
the area of the main station is 506,430 square feet; 
the area of the awnings outside of the building 
is 46,000 square feet. 

The location of the site is at the confluence of 
Summer and Federal Streets and Atlantic Avenue, 
and it lies on the west bank of Fort Point Chan­
nel, covering the ground former ly occnpied by the 
New England station. As the ground on which 
the building stands was originally overflowed by 
the ocean and was later covered w ith docks, 
wharves, and buildings founded on cribs, p iles, 
and rubbish, it can be well understood that an 
enormous amount of work had to be done in 
preparing the foundations for such a large and 
important building. The whole of the structure 
necessarily stands on piles, of which t h ere were 
driven about 26,000, and as the lower tracks were 
designed to lie 17 feet below the main floor and 
7 feet below high tide, it was necessary to prac­
tically inclose the whole area w ith a huge cof­
ferdam and introduce some s ystem of water­
proofing to keep the lower staiion dry. A large 
amount of work had to be done also by the engineers 
in readjusting the existing sewers , water pipes, and 
telephone and electric light w ires to the new cond i· 
t ions,  A continuous watertight cofferda m was d riven 
around the site, at a cost of $75,000, and a com plete per­
manent waterproofing sheet, consisti ug of ten layers of 
tar paper, s wa bbed together wit h hot coal-tar pitch, 
was p laced b en eath the whole lower floor. This water­
proofing, co vering upward of te n acres, is laid, where 
horizontal, upon a smooth concrete base. 'V here it is 
on the vertical walls it is backed up wit h 8 inches of 
brickwOl·k. 

'],he power plant is contained in a well designed and 
well lighted b uilding 460 feet lonl< by 40 feet w ide, 
situated on the easte rly side of the yar d.  The total 
horse po wer of the plant is at present a bout 2,000, and 
room has been provided for an increa se of about 5.0 per 
cent. It is from this plant tha t all t he light and heat 
and ref J'il!erati oll and po wer are dist ri b llted. It con­
tains ten large boilers, two economizers, and 1,500 horse 
power 'Vesting-hollse compo und engine direct con­
nected to fOllr 'Vestinghouse multipolar dynamos. 
The interesting features in the bo iler room are the 
mechanical stokers and the forced draught, the latter 
being produced by a pair of large slo w-running ex· 
haust fans. In addition to pro viding for the exten-

J citutific �mtricau. 
The main entrance is opposite the end of Federal 

Street, at the intersect ion of S Ulllluer Street and Atlan­
tic Avenue. The building extends from the e ntrance 
south along Atlantic Aven ue for 798 feet and east on 
Summer Street 672 feet. The central portion of the 
building, as seen from Federal Street, is five stories in 
height; the first story is g iven to station uses, and the 
other four stol'ies are used as offices. The central 
curved portion is 228 feet in length. Two stories form 
a strong base in which are three great entrance arches, 
and the upper three stories are treated as a colonnade , 
the columns of which are 4 % feet in diameter and 43 
feet high. Above the co lo rmade the entablature and 
parapet carry the faQade to a height of 105 feet a bove 
the sidewalk .  All the curved portion of the building 
is of Stony Creek granite and ne arl y all of the remain­
ing front;. is of this stone, except that on each side of the 

AVeNUE.. 

PLAN OF DEPRESSED SUBURBAN TRACKS, BOSTON 

TERMINAL STATION. 
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of tracks entering the station is thirty-two, and their 
total length amounts to about fifteen miles, of which 
four miles is contained under the great trainshed roof. 
The total weight of rail used is 25,000 tons : there are 
37 double slip switches, 252 switches, 283 frogs, 150 
semaphore siguals, 200 signal lamps and 9 s ignal 
bridges. In connection with the station there are 235 
arc lights, 6,000 incandescent lights, 25 electric elevat­
o rs and 215 office roo ms. 

The materials of construction include 43,000 spruce 
piles. 16,000.000 bric ks , 15,000 lon" of steel, 200 ,000 
cubic l�et of cut stone, 75 .000 barrels of Portland 
cement and 20 , 000 barrels of Rosendale cement, 5,000,-
000 cubic feet of yellow pine ti mber, 10 acres of gravel 
roofing, 150,000 �q llare feet of wire glass, and 20,000 tons 
of putty wherewith to set the same. Finally it shou ld 
be mentioned that to paint the building required 200 

acres of painting esti lDitted as Ii single coat. 
For the particulars and many of the illustra­

t ions we are indebted to the courtesy of Mr . George 
B. Francis, the resident engineer of the Boston 
Terminal Company. 

. . .  , .  
Mortality Statilltic8 o f  the Prl8oD8 During 

the Civil W ar. 

Surgeon-General C. M. Tebault, of the United 
Confederate Veterans, issued a circular to the 
survivors of the medical corps of the army and 
navy of the Confederato States, calling on them to 
attend the eighth ann ua l reunion of the United 
Confederate Veterans, at Atlanta, Ga., which met 
Jul y 20 to 23. In it he said: 

.. The destruction by fire of the medical and 
surgical records of the Confederate States, de­
posited in the Surgeon-General's office in Rich­
mond, Va., in April, 1865, renders the roster of 
the medical corps somewhat imperfect, hence 
the need of concerted action on the part of the 

colonnade the granite is relieved with large, dark buff, survivors to bridge this hiatus. The o fficial list of 
mo ttled bricks. The total length of the five -story the paroled officers and men of the Army of North­
front is 875 feet ; of the two· story building on Atlantic ern Virginia , surrendel'ed by General R. E. Lee, 
Avenue, 356 feet; of t he two-story building on S Ulllmer April 9, 1865, f urnished 3 10 surgeons and assistant sur­
Street, 234 feet, while on Dorchester A venue the build- geons. In the first report, presented at the Richmond 
ing continues 725 feet; this portion being two stories reunion, I showed that the medical roster for the Army 
in height. The total length of the front on three of Tennessee has been preser ved in duplicate. I shall 
streets is 2,190 feet. offer in a lllore detailed report data to prove indis-

Entering the station by a broad passage way, 92 putably important facts relating to the prisoners of 
feet i ll  width, which is l ined with polished Stony Creek war upon both sides, with the purpose of establishing 
granite, and has its roof carried on four great columns the death-rate I'esponsibility in the premises. It will  
of  polished Milton granite, we reach the " midway, "  suffice to mention here that t he report of  Mr.  Stanton, 
as the space between the waiting rooms and offices , as Secretary of War, on the 19th of J Uly, 1866, exhibits 
and the gates leading to the several tracks is called . ! the fac t that of the Federal prisoners in Confederate 
On the left are the lavatories, telegraph and tele- ' hands during the war onl y 22,570 died ; while of the 
phone offices, ticket office, with eleven sales w indows Confederate prisoners in Fede l'al hands 26,436 died. 
opening toward the midway and. s ixteen opening on the '!'his report does not set forth the exact number of 
opposite side into the waiting room. The main waiting prisoners held by each side respectively. These facts 
room is 65 feet wide by 225 feet long. '!'he floor is of ! were given 11I0re in detail in a subsequent report by 
marble mosaic, while the walls ha ve a polished granite ! Surgeon- General Barnes, of the United States Army. 
base and a high dado of enameled brick .  Opening '!'hat the whole number of Federal prisoners captured 
out of one corner of the waiting room is the women's by the Confederates and held in Southern prisons 
room, 34 X 44 feet. A nother notable room is the lunch- from first to last during the war was in round num­
room, measuring 67 X 70 feet. The east side of the bel'S 270,000, while the whole ll lllllber of Confederates 
trainshed is flanked by a room for inward baggage captured and held in prisons by the Federals was in 
507 feet long b y  26 feet wide. The building above the like round numbers only 220,000. F .·om these two re­
first story is used for officers and employes. The archi- I ports it appears that with 50 ,000 more prisollers in 

PLAN SHOWING ARRANGEMENT OF TRACKS IN YARD AND SHED OF THE BOSTON TERMINAL STATION. 

sive electric arc and incandescent l ighting, the electric 
current is used for operating all the elevators and bag­
gage lifts. There are in all nineteen of these electric 
elevators, five of which are for passenger service, two 
for freight, and twelve for the handling of baggage be­
t ween t he upper a nd lower levels. Provision has also 
to be made for heating and ventilating the 5,000,000 
cubic feet of space included in the head house and bag­
gage rooms. This is carried out by several different 
methods. One of the most interesting features is the 
ice making and the refrigerating plant, in which twenty 
tons of diamond ice will be made each day. An ex­
tensive s ys tem of stea m and compressed air piping has 
been distributed through the yard and trainshed for 
warming the cars w h ile standing on the track in cold 
weather and to supply compressed air for the air 
brakes prior to the departure of the train. 

tects of the headhouse are Messrs. Shepley, Rutan & 
Coolidge. 

It should be mentioned that the switching and 
signaling s ystem, which for a station of this un­
precedented size is necessarily very extensive and 
complex, includes an elaborate in�tallation of West­
inghouse electro-pneumatic interlocking apparatus 
for handling all the trains of the four tenant rail­
roads to and from the main trainshed, . and for hand­
ling the frequent t.rains of the suburban service, which 
are to use the track in the depressed suburban loop. 
We hope to g ive full details and illustrations of this 
plant in a later issue .  

I n  concluding a ne>tice o f  this, i n  some respects, the 
most remarkable building in the world, it will be of 
interest to give some further statistics of its size and 
the materials used in its erection. The total number 

Southern stockades or other modes of confinement, 
the deaths were nearly 4,000 less. According to these 
figures, the percentum of Federal deaths in Southern 
prisons was under nine ; while the p ercentum of Con­
federate deaths in Northern prisons was over twelve. 
These mortuary statistics ale of no small weight in 
determi ning on which side there was the most neglect, 
cruelt y and inhulIJanity, proclaiming as they do a loss 
by death of more than three per cent of Confederates 
over Federals in pri sons, while the Federals had an 
unstinted command of e verything." 

• • • • • 
BICYCLERS will have a new toe clip which is hinged 

to the side of the pedal and ha� extensions on the front 
and rear which spring the clip into place when touch­
ed by the foot, the pedal always being balanced for use 
either side up. 
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\£orr espo n ilence . 

'I'hree Eras of Our National Growth . 

To the Editor of the SCIENTIFIC AMERICAN : 

I renew I lly subscription again for the SCIENTIFIC 

AMERICAN. Since I became acquainted with the SCI· 

ENTIFIC AMERICAN in its childhood of 1845, we ha ve 
passed three marked eras national in character, two 
of which have made an indelible i m pression npon o ur 
people and countr y. 

First-The great gol d  discoveries in California which 
gave the fi l·�t impetus to our railroad building and 
settling of the great West. (I a m  an "ol d forty­
niner, " and he lped to do it.. ) 

Second-The war of 1861-65, which set free 4,000,000 
of slaves, a n d  brought abo ut a n entirely ne w order of 
things in t he Sou thern S tates. 

Third--La3t and greatest of all, o ur almost blood­
less war with Spain. G l'elttest, because it brings the 
ne w tenet of humanity, a dded to the old creeds of 
C hristendo m, and will be the brig htest je wel in t he 
diadem of American liberty. 'I'he two first-me ntioned 
eras have lIIarked unprecedented suc cess in the arts, 
science, agriculture, and b nsiness; but the third, with 
its world -wide ex pansion of l o ve and h u manity, will 
excel them all. 

When I read of some of our prominent men, politi­
ca l leaders, ta lking of " imperialisllI, " I hang my head 
in shame. T he word impe rialis m ought to be elillIi­
nated fro m o ur AllIerican language. 

" Then let u. pray. that come it may, 
As come it will. for a' that, 

That man to man the world o'er 
Shall brothers he for a' that." 

Bedford Springs, Va. J. R. M.  

J c itutific �mtricau. 
house or main deck sides. In a word, the sea battered remember his readiness to I'ender the same service to 
t he vessel to pieces above the main deck and sent other correspondents. 
such vol umes of water below that the p umps co uld not Henceforwa rd. the business of tbe central b ureau 
handle it . In this w ay, w ith upper works broken in would consist in the an n ual or semi·annual r evision 
or washed away, but still • .  head on, "  she probably and correction of t h e  Iist.s, in attendin� to tbe wants of 
went down, baving been �radually drifting to leeward members. in managing the general business of the 
fOI' some ho urs. association, and in ol'ganizing local offices and agencies 

T his h ypothesis is confirmed by the condition of the in all countries. These local agencies would assist t he 
wreckage, of the bodies found, and of the fl·eight. The central burea u in its general work, serve as interpreter 
w hole ca pe seems to be covered with the debris of the between me mbers w riting different lan�uages, pub lish 
stea mer. But t here is nothing except the light upper periodical pa pers of general information fo r tbe bene fit 
works an d t.he freight. of t he association e tc:. 

The lesson see ms to be directed against the very 'Vishing to state our plan as briefly as possible, we 
light superstruct ure which is usually placed above shall not pause to describe in detail o ur ideas of t.he 
very sturdy h u lls. The seagoing qualities cannot be way in which these offices should be organized, of the 
m uch improved. I mean the behavior in seaway. As rules which members of the society should obser ve; 
freight boats or passenger steamers, they are satisfac neither shall we consider here the probable develop ·  
tory. But t o  surmount a diagonally fastened wooden ments o f  this scheme, should i t  meet with general ac· 
hull, or one of iron, with two stories of bandboxes, ceptance ; many of these developments will easily sug­
with only incb siding to kee p out the sea, is not quite gest themselves to the majority of uur readers. 
consistent.  The up per works of Illany of these vessels We cannot refrain, however, from indicating one of 
are also structurally weak. . They are not properly the immediate consequences of such an association, 
supported and tied to the hull i tself. beca use of its extraordinary practical value. Conside r 

The remedy is simple: Carry the hull to the u p per t he case of travelers for business, health, or pleasure: 
deck; make the upper or saloon deck a str uctural in every town all over the world they can expect advice 
portion of the h ull; build the sponsons and e:uards in and assistance from resident me mbers of their own 
as a part of t he framing of the hull . Had the " Port- association ; no where wi ll they feel t he lllse ives co m­
land's " h ull been thus carried up, she might ha ve lost plete strangers; a card. sig ned by the central b nrea u 
her pilot house and officers' rooms, and e ven t he saloon and bearing the owne r's name and n u mber, wo uld thus 
and s taterooms , but she would have co me into port become an introduction to friend s a ll o ver the world. 
with her cargo an d probably all hel' passengers. The inestimable val ne of sueh a result should alone 

Philadelphia, Pa., January 2, 1899. E. F.  C. suffice to induce a ll thoughtful men to join the pro-
• • • posed association, letting alone the loftier considel'a-

A N e w  Plan of Edueatlon. tion of i nternational peace and good-will that no t. hing 
To the Editor of the SCIENTIFIC AMERICAN : can promote to such a degree as m ut ual assistance and 

Fe w people, if any, ha ve not experienced the trouble friendliness. 
• , • I • of receiving correct and speedy i nfor mation . when the A few words now about the means necessar y to lIIeet 

Type of Coast Steam boats. business or pleasures of their e veryday life deman ded the working expenses. We believe that all the f'X-
'1'0 the Editor of the SCIENTIFIC AMERICAN : a knowled ge of some fact or other not connected with penses of printing and distrib utin g t.he progra llllIles, 

The loss of the steamer " Portlan d " still interests their i mmediate snrroundings. circulars and lists of the associa tion can be easily cov-
an d excites the peop le of t he Eastern States. It. also W hat is t he p rice of such or such an article in Paris ? ered by fixing a certain price 011 theHe l ists . The price 
brings up the question of the best ty pe of vessel fOI' 'Vhere can I get t he latest statistics of the A i llerica n lIIay be exceedingly l Ilodf'rate. considering the vast 
t he short coast ro utes. The " Portland " lIIay be taken lumber trade ? 'Vhat is the cost of life in Cairo or nUlllber of co pies, and ye t. be q ui te sufficient. A sl lIall 
as a t ypical ship. She was hea vily b nilt, diagonally Norway ? How IlIany days do I nee d for a t ri p  tu sUIll-say one shilling-might also be de manded as an 
fastened with i ron, and was considered a strong boat. Moscow ? Which is the cheapest technical school in entrance fee to t he association, in exchange for a card 
T he free boar d was greatel· than usual.  This feat nre, I Ger many, and where can I get all the particulars about of me mbership under the sign and seal of the central 
t.ogether with the fact that s he had a vertical beam i t ? H undreds of such questions lllust have occurred burea n. A very considerable f nnd for working ex­
engine and paddlewheels, made her a very easy sea I in ever y one's life, and when it was indispensable to penses can be collected by issuing special post cards 
boat. The guards, w hich are usually dangerous in get an answer, we all kno w what a bother and often with p repaid blanks for answers, at a price barely 
ri vel' boats when they go outside. were in t his case what an ex pense it was to get it . If such troubles exceeding the value of postage. Ad vertisements in 
sponsoned out and tightly planked , so that t he y  were often beset an inhabitant of such great ce nters of in- t he society's periodicals would surely also become an 
not a serio ns disadvantage to her. 'rhey tapered o ut telligence as London, Paris, or New York . ho w vastl y impor tant source of revenue. 
ver y quickly forward, so that for a long d!stance the y are t h ey multiplied in the case of a resident in the T he programme of information that we mentioned 
presented no o bstruction to the bo w in en tering a count r y  or in so me far-off colonial settlement ! The as the first work of the cent ral office should emb mce 
wave. The honses on the main deck went all the way difficnlties are then usually so great as to be qui te all the de part ments o f  h uman kno wledge and b usiness. 
forward, so that when the gangways were close d the insuperable, and the seeker for information has to put Perhaps t.he following headings may serve to illustrate 
w hole vesse l was closed to the u pper deck, up with this unpleasant disco ve ry. our meaning more clearly, not that we o urselves con-

This type, with slight modifica tiolls, has been used We think t he time has come to pu t an end to this sider such a plan even approximately s nfficient. 1. Re-
on the Easte m coast for fifty years. The fundamental state of things, and also that there is a si mple and ligion, philosophy, ethics. 2. Education - physical, 
reasons are fo un d in the following facts: These are the easy wa y of doing so. mental, and moral. 3. Science: (a) Sociology, ethno­
easiest sea boats that eve r floated. They resist both Suppose you were offered the privilege of having logy. ph ilology ; (b) Biology, ph ysiology, p sychology ; 
rolling and pitching in a remarkabl e wa y: T his is your own " special corresponde nts " in all parts of (c) H htory, archeology, paleogra phy ; (d ) Geology, 
partl y due t.o the position of the machinery and par tl y the world, who wo nld undertake to give you correct paleontology, etc ., etc. 4. Art and artistical ind us­
to the paddle wheels. The latter greatly stead y  a ves- information on e very possible topic, at t he cost of a tries. 5. Literature, books, and the periodical press. 
sel, stopping a reg ular roll 'even more effectually than prepaid postal card, on the sole condition that you 6. Govern ment and its branches. 7. Law and the 
a bilge keel. In the secon d place, carrying the freight wo uld also consent to answel' s uch questions on sub· co urts of justice . 8. Finance. 9 Agric ulture and its 
on the main deck makes them eaey in a heavy sea, jects indicated by yourself, and costi ng you neither branc hes. 10. Technology. 11 . Man ufacture. 1 2. Min­
while it als o makes loading and unloading rapid and trouble n or expense-would you ref use that privilege ? ing . 13. En�ineering and mac hinery. 14 . CO lIlmerce. 
i nexpensive . The q uestiun seems hardly wort h p ntting ! 15 . Traffic. 16. Travel. 17. Colonization. 18. Corre-

Boats of thi� class ha ve been exceedingl y safe. The Let us now t.r y and explain how that can be done. spondence (post, telegraph, etc. ) 19. Housekeeping. 
loss of o ne b y  foundering is almost unheard of. The Imagine to yourself a central cO l llmittee or b ureau, 20. H nnting. fishing, and sports �enerally. 21. Gen­
last case t hat t he writer calls to mind was that of the sitnated in one of the central cities of E urope, say e ra l  information for subjects not otherwise specified. 
" Gove m Ol'. " Hhe we nt down off Cape Hatteras in Gene va. This bureau elaborates and circulates in all To conclude. If the readers of this new proposal 
1862 or U;6il. The gale on that occasion was of phe- the cities of Europe, America, an d the colonies a sys- have anything to say against the desirability or prac­
nO lllenal �evprity. Suc h boats make far better weather tematicarIy arranged programme of useful information tical possibility of the sche me, we shall be glad to give 
in a heavy sea t h an any pl·opeller. and a general invitation to all who wo uld like to be- their opinions o ur most earnest attention. We think 

Having just re t u l' I \e u  frO l1l Boston, and having had come me mbers of the " International Associa tion for the plan too interesting to wreck it at the o utset by 
good faci li ties for j ndgillg of t he stor m an d the wreck, Mutual Information " to send their names and address any haste or mismanagement . 
the followi n g  facts may pro ve of i uterest in forming a to the central bureau, stating the lang uage (preferably If, on the contrary, t he sche me, as here outlined, 
conclusion in regard to boats of this class. It will, of English, French, or German) in w hich they could cor- should meet with a gene ra l  approval, we shall a p ply 
co urse, be borne in mind that they are river boats only respond and the topics (general or special, universal or all our ener�ies to promote its un h'ersal accep tance 
in appearance. local) on which they were ready to give useful informa- and speedy p ra ctical fulfill lllent. E \'ery one will per-

'I' l1e stor m itself appears to h ave been more severe tion. On receipt of the answers. to its circular, the ceive t hat this is a matte l· of p ublic interest. and t h at 
than any w hich has visited the coast since the first bureau wou l d  the n co mpile a series of lists, one for its future depends entirely on public o pinion. All 
settlers landed. One exa m ple of t he power of the sea each department of its programme, containing the remarks and let ters can be addresse d to the under-
was s hown at one place when the keel of a wrecked names and addresses of a ll the correspondents willing signed. N. A. SHISHKOV. 

coal bar!!e was le ft. 50 feet above high water: mark and to reply to questions on t he subjects of such a depart- Simbirsk, Russia. 
20:) feet inland. Df'str nct.ion of prope l·ty along shore ment, together with the necessa ry indications as to the .. , • • .. 
was a lmost beyond account and q nite be yond imagina- scope of their infol'mation, the lan�uages they used, AN interesting German in vention provides for instan-
tion. etc. These lists printed, the b u rea u wo uld then for · taneous soda water in siphons. The de vice is called 

What hap pened to the " Portland " seems to me to ward them to a ll its correspondents, in accordance " sodor. "  It consist s  of a siphon provided with a 
have been th is : Finding that he co nld not r un away with their demands. (We presume that nobody would wicker covering. The to p is of peculia r construc tion 
from the g ale. i. e . ,  keep ahead of it, the captain p nt demand the lists of correspondents on subjects of no and ad mits of the insertion of a pear·shaped, t hin i I'on 
her nose stl·aight into the wind and wo rked off s hore. possible i nterest to him; the more so, t hat in case of an ca ps ule, filled with liqu i d  carboll dioxide ga s.  The 
'r he boat made as easy weather of it ·as pos�ible under n llforeseen necessity for snch information, a simple top of t he siphon is hi nge el ,  an d after it is swung into 
low steam; barely keeping steerage wa y. She p roba- note to the b ureau woul d immediately bring the re- place a le ver is pushed do wn which forces a piercing 
b l y  c rawled off in this ·way till we ll to windward of the quired s upplementary lis1 , )  pin through t he " sodor " capsule. The gas t hen fO I'ces 
cape. Then sh� got the we ight of t he sea, and her From the day that the me mbers of such an associ a- i ts way out through special channels in to t he to p of 
upper works I egan to be smashed by t he waves. Then tion r ecei ved their lists, they could enter into direct the siphon and im pregnates the water i n  the siphon. 
cOl ll menced t he flg h t  for life. As the l i ght honses relations with their correspondents all over t he world, T he thick walls of the bott.le a re not rea d il y  b roken by 
which for l ll t he hurr ical H' deck began to go, the 'water- -taking care only to prepay the expected answers. It i�  I the pressure of the gas. This device will undoubtedly 
would go duwn on t he llJain deck, breaking the freight self-evident tbat no sense of personal obligation would prove of considerable intel·est to those who live at a 

loos4;I and probably knockinG" out the sides of the main tramwel such a correapondence. for every onQ would dista.nce from bottling establishments, 

© 1899 SCIENTIFIC AMERICAN, INC.



24 J ,itutiftt �lUtri,au. [JANUARY 14, 18c}9. 
THE BIOGRAPH IN THE VATICAN. in the United States, and by special permission of the can Mutoscope Company, we are enabled to show a 

Upon the announcement of the recent illness of Pope Pope he secured nine series for the .. Biograph " and view of the Pope seated upon a rustic bench bestow­
Leo XII I . ,  it was found that with one exception no " Mutoscope," and these scenes were exhibited on ing his benediction while he was being photographed 
authentic photograph of the Pope had been taken December 14, at Carnegie Music Hall, New York city, by the Biograph camera. The views certainly bring 
during the past six years. Within a few months in the presence of Archbishop Corrigan and other us into a more intimate relation with one of the great 

VIEW IN LABORATORY OF INTERNATIONAL lIIIUTOSCOPE AND BIOGRAPH SYNDICATE. THE PERFECTED lIIIUTOGRAPH, OR BIOGRAPH CAlIIIERA. 

however no less than 17,000 photographs of the Pope 
have been taken w ith his sanction. These photo­
graphs were taken in the loggia and gardens of the 
Vatican with the aid of the .. Biograph " camera. 

Mr. William Kennedy-Laurie Dickson, representing 
the Mutoscope and Biograph Syndicate, Limited, of 
London, England, the English connection of the Ameri­
can Mutos�ope Company, w ent to Rome for tbe purpose 
of obtaining moving photographs of the Pope. He had 
credentials from Cardinal Gibbons, Monsignor Mar­
tinelli, Archbishop Ireland, and. other noted prelates 

Copyrighted. 1898, by AmeriCiln M utoscope Com pany. 

distinguished clergymen of the Roman Catholic fait.h. ' figures of the closing years of the nineteenth century. 
They had previously been shown to Monsignor Mar- When Mr. Dickson was taking the photographs, the 
tinelli in Washington and given his approval. Pope asked for an explanation of the apparatus. A 

The moving views show the Holy Father walking copy of the SCIENTIFIC AMERICAN containing an 

and riding in his carriage and sedan chair about the article on the American Mutoscope and Biograph, pub­
halls and gardens of the Vatican, and i n  some of these Hshed in our issue of April 17, 1897, was shown him. 

scenes the Pope is seen bestowing his blessing upon His Holiness became much interested in the paper. 

the bystanders. He is also seen walking about 1;he The laboratory of the International Mutoscope and 

garden and sitting on a rustic bench surrounded by Biograph Syndicate, where all of the moving picture 

some of the chief members of his official household and apparatus is developed and prepared for the market, 

the Garde Nobili. Through the courtesy of the Ameri- is at Canastota, New York. At this laboratory there 

PHOTOGRAPHING HIS HOLINESS POPE LEO XIII. IN THE GARDENS OF THE VATICAN WITH THE BIOGRAPH CAllERA. 
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JANUARY 14, I B99. J 
are employed a large force of in ventors and mechanical follow each other at equal distances upon the strip Qf 
experts under the direction of Messrs. Marvin and Cas · film ; consequently, in printing the positives the print­
ler, and constant efforts are being made to develop ing machine must be able to correct this imperfect 
new and improvt'd forms of moving picture apparatus spacing and produce a band of positive prints printed 
and to discover new methods of taking and exhibiting perfectl y eq uidistant. The printing machine must 
llJ 0 v i n g pic' 
t. u r e views. 
All t he intri-
catl' and spe · 
cial Illachin ery 
invo l ved in t h e  ,. 

liar, since it is the workshop for busy brains through · 
out England and the Continent. 

. ' . . . 
GUNBOATS AND RAILWAYS IN THE SOUDAN CAlIIIPAIGN. 

It is a fallt w uich is pl'etty well understood t hat the 
r e m  a l'  k a  b I e  
sllccess o f  1 h "  
(. e c e n t ca l l i  
paign u n d  .. r 
Ge neral Kitch­
ener in t h e  
Soudan w a s  process of re­

p r o d u c i n g 
these v i e w s 
with marvel­
ous exactness 
is d e s i g n e d 
a nd b u i I t a t 
this  laborato­
ry. and t h i s 
work req uires 
�I'eat mechan­
ical ski l l  and 
the most per­
fect tools and 
a p p l i a n c e s  
k nown to the 
m e c h a n i c a l  
art. The ac­
curacy of this 
class of appa­
l'atus wil l be 
better appre­
ciated w h e n  lULE GUNBOAT " lIIIELIK " BEING CONVEYED BY RAIL, IN SECTIONS, ACROSS THE DESERT, 

largl'ly d ue to 
t h e  excel lent 
judgment and 
f o r e t. h o  ught 
shown in car· 
rying out what 
might be calII'd 
t h e  engineer­
ing features of 
the expedition . 
T he d i s t i n ­
g u  i s h  e d  sol­
dier who more 
than anyone 
e l s e  was re­
sponsible f o r 
t h e plann ing 
and executio n 
of t h e  cam­
paign , combin­
ed the training 
a nd experien ce 

one considers 
the enormous magnifieation at whic h these vie ws 
are projected upon the screen and the rapidity with 
w hich successive views must follo w each other in 
perfect registration. Imagi n e a sequence of two thou­
sand pictures, each two inches by two and a half 
inches in size, following each other in turn through 
the projecting lantern of the biograph every minute, 
each picture being magnified on the scrt'en to a size 
of twenty b y twenty-five feet, and think how perfect 
must be the registration of each succeeding picture, in 
order that the result of the image upon the screen may 
not appear to dance about and vibrate, but may ap­
pear as one continuous set picture ! Not only is pre­
cision in projecting required, but also in the printing 
of the positives from the original negative. The nega­
tive prints taken by the original camera do not always 

also be able to properly registt'r and print bromide 
pictures from the same negatives, but these pictures 
on a band of brolllide for the Mutoscope ' have to be 
s paced much wider than when printed on celluloid 
strips for the Biograph. T he printi ng machines are 
arranged to run entirely automatica ll y, and so pe rfect 
is thei r  design that if for any reason a print does not 
register perfect ly. the operation of the machine stops 
and a bell is  rung. warning the attendant that hi!! at­
tention is needed. The apparatus constructed at the 
laboratory is sent out to the various Mutoscope com­
panies in England, Germany, France. and Holland, 
and any ideas in moving pictures developed b y any 
of these cOlllpanies are at once forwarded to the Allleri­
can labO l'atory for perfection and trial. and in this re­
spect the position of the la boratory is somewhat, pecu-

of the engineer 
and the sold ier in one, having been, we believe, in t hl' 
earlier stages of his milita ry career in the Royal I!:ngi n ­
ee rs. A s  li istinguis hed from the unsatisfactory an d bar­
re n expedition under Lord Wolseley in the previous de­
cade, the present expedition undoubtedly owes its suc­
cess to t he completeness with which the whole problem 
was thought out. and the deliberation and accuracy 
with which each eotep of the advance up the Nile was made 
and each important position occupied and strengthened 
as a base from which to execute the next forward 
movement. Undoubtedl y the most vital elements to 
the success of the British advance were the mi litary 
railroads which were constructed through the deserts 
and the fleet of specially designed gunboats which 
operated in the upper reaches o f  the River Nile. The 
railroads were built largely for the purpose of convey-

LIGHT-DRAUGHT THORNYCROFT GUNBOAT " lIIIELIK " USED IN THE SOUDAN CAMPAIGN. 
Lengtb, 145 feet. Beam, 34� feet. Draucbt, fa feet. Speed, 12 knota, Protection : Cbrome-steel platiDIt. Armameat : Two S-Inch l2-ponnder rapid-fire guns ; eight 0'45 )iaxim@ ; 110 loop-holel for rlde·llre. 
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ing the gunboats around the impassable rapids of  the from Wady Ha Ifa to Khar toum, a distance of  about inside. The average evapo ration was not over four 
river to a point at which they might be floated and 600 miles, is of 3 feet 6 inches gage. It was constructed pounds of water per pound of fuel burned with natural 
proceed under the ir own steam up to the objective with great rapidity < in Rome stretches of the road as draught,although it must be ad lllitted that owing to the 
poi n t s  off Khartoum and Omdurman. much as 2 miles of track per day being laid down . fact that fifty years ago no one paid much attention to 

In the accompanying illustration we show one of The rails weighed 50 pound s to the yard .  The y are this aspect of steam USl llg, it is very difficult now to find 
these g unboats, the " Melik," in course of transporta- of the American T-pattern, bolted directly to the ties. authentic logs o f actual pe rformance. If there are an y 
t ion over the militar y railroad, and also as it appeared The rolling stoc k is of a modified A merican t ype, the records, they have not been made public, to the 
af ter it had been put together and was in service on the flat cars having long trussed bodies and end tru('ks. writer's knowledge, a nd the statement made above is 
N ile above Dongola. The vessel is 145 feet long and 34% 'fhe engines were constructed by Messrs. Neilson, Reid derived from SOUle experiences of a firm of boiler 
w i de, with a depth of hull of 6 fee t and draught of only & Co mpany, of Glasgow. They are of the outside makers, who found the cylinder boiler a formidable op-
2 feet, the displacement being 110 tons. It was con- cyl inder ty pe and are carried on twelve wheels, eight ponent when they undertoo k the introduction of their 
structed in eleven watertight sections, each of which of the wheels being coupled and the four -wheeled own. Ha ving this object in view, they visited large 
was capable of floating by itself. The hull is built of truck carrying the forward end of the engine.  �rhe IlIanufacturing centers where cylinder boilers were ex­
t wo mate rials-chroIlle steel a nd the ord inary commer- cylinders are 17 inches in diameter by 23·inch stroke. tensively used ; but when they asked steam users to 
c ial mild steel. The machinery is carried in two of The heating !'urface is 1 ,095% square feet, the grate discard them. the water tube men were considered 
these co mpartments, one forming the boiler room and area being 17% square feet. The worklllg pressure is much too enthusiastic. 'fhe idea of throwing out 
the other the engi ne roo m. These sl'ctions are con- 160 pounds per square inch . The engine weighs 104" boilers that had belm in use thirty years, and looked 
structed of ·h inch chl'ome steel, having a tensile 384 pounds and the tender 75,936 pounds. as though they would last thirty more, to install a 
s t.rength of 95 tons to the square inch and extension of Particular interest attaches to this railroad from the " new-fangled " evaporator in thei r place, was not to 
5 pe r cent on a length of 2 inches . Thin as they are, fact that it will probably form a portion of the great all- be entertained for a moment, and some of these con­
these plates equal in protective qual ity % inch of or- rail route fro m Cairo to Cape Town, wh ich is destined ser vative men are s till holding on to their old cylin­
dinary mil d steel and they will stop a bullet fired point to be constructed before t he twentieth century is lDany der boilers. 
blank at twen ty paces. 'fhe use of this llIaterial, which years old . Although modern boilers are a great advance upon 
of course secures its great hardness at the expense of • ' .  • the crude evaporator of fifty years ago, the changes 
t he toughness and ductility which characterize or- Evaporation or Modern Steam Boilers. made have been gr adual. Engineers, seeing the slug-
dinary steel, provides a remarkably light, bullet· BY EGBERT P. WATSON. gish action of the cylinder b o iler, put in t wo flues run-
p roof construction, and Sir William White deserves It has been remarked that, while the steam engine ning the e utire len gth of it ; and finding that no 
every credit for the s uccess of a suggestion which is has been greatl y i lll Proved in the pas t fifty years, the disasters occurred, as had been pI'edict-ed by some ti m i d  
original, w e  believe, with him. boiler has relllained ne arly stationary, and that the souls, they went further and made the tubulo us boile l ' ,  

T he superst ructure consists of two dec k-houses built e vaporation has not materially improved. This i s  er- or return tube boiler, which is  to-day in general use .  
of  chrome steel, Va of an inch in thickness. They will roneous ; there has been a great change for the better. It  is  a boile r which is easy to make and is  cheap, for the 
resist bullets at a d istance .of twenty- t wo yards when Fi fty years ago the boiler in general use was the reason that i t is all machine work, but it requires a more 
s t rik ing at an angle of 60° . These t wo houses are cylinder boile l', which, as its na llle i Ul I>l ies, was a mere 01' less cumb rous brick se tting, so the ultimate cost is 
loopholed for musketry fire and t hey a re connected by tube of varyi ng le ngths, seldom less t hau 2lJ feet. and but a l ittle less, i f  an y, than other t ypes. Return t ubu-
a bridge deck with chrome - steel bul- lar bo ile rs when pro perly set and care-
warks, a bove which are movable pro- fully luanaged will show excellent 
tective shields, loopholed for small-arm evaporative efficiency; nine and ten 
fire . The deck of this bridge is 13 pounds of wate r per pound of coal is 
feet wide by 79 feet long. Here the not U llUsual, although this is higher 
c re w  are berthed, underneath an awn- t han the avera ge rate. Add to th is 
ing, and it should be mentioned that that repairs are l i ght if oil is kept ou t 
the officers a re quartered in the for- of the boile r and we have cogent rea-
ward uec k- house below and the en- sons for its po pularity. 
gineers in t he after deck· house. At In well- Iuan aged plants, where skill-
each end of t h e  bridge deck are two ed engineers a re e m ployed, the aver· 
3-inch 12·pounder rap id - fi ring guns, age e vapo ration is more than do uble 
which a re protected by sh ields and what it was fifty years ago ; b ut in 
carried upon an extension of the other plaees, where the boi le r3 a re 
hl' idge deck beyond the deck-ho uses. foul with scale, where the air leaks 

Upon this deck amidsh ips there are badly through t h e  b rick work, where 

also two 0 ·45 inch Maxim automat i c  the boilers are loo ked a fter only sellli-
guns on each broad side, or four in all . occasionall y by youths or laborers, the 
At the forward end of the superstruc- evaporation is very low . Such places, 
ture deck there is ano ther raised su- ho wever, do not represent the engi -
perstructure o r  flying battery, the neering knowledge of the period. 

s ides of  which are protected by Improved efficiency in steam boi l ers  
ch rome-steel plate. On each side of is not wholly due to im provements in 
this battery a re two ports through boilers per se, but depends upon oth el' 

which Maxim guns can be fired, and things as well. Fi fty yeal's a go any-

the sides are also pierced for rifle fire. thing which looked black and ha rd 
'fhe great height of the fir ing J i u e  of was sup posed to be coal, at all e vents 
the upper battery, 21 feet a bove the LOCOMOTIVE FOR THE SOUDAN RAILWAY. good e nough coal for a steam bo ilel' ; 
water line. renders it most effective in Cylinders, 17 by 23 inches. Heating "urface. 1 ,095"2 square feet. Working pressure. 1611 pounds. it was dU luped upon t.he consutuer 
s weeping the country on either side of  Weight. lO!,E84 pounds. pre tty much as i t. was dug out of the 
t h t' banks of the Nile. The mo tive bo wels of the earth. Stea m use rs will 
power consists of two pairs of vertical compound sometimes 40 feet. T his was set over a brick wall as I not accept such fue l  to-day, and wh ere large quantities 

condensing engines, driving t win screws. 'fhe cyl- lon g as the boiler, and ha ving a furnace at one end . ! are burned annually, the amount of combustible is 
hI ders are 12 inches and 19% inches in diameter by The furnace was a mere fi replace ; for t hat, in fact, was I carefully loo ked afte r. Not only is the coal cleaner, but 
H inches stroke. They a re of the standard type all it could be called. It was much too sma ll fOl' its a bet.ter knowledge of its possibilities h as e::lhanced the 
used by Messrs. 'l'hornyc roft, of London, who Wl're function, in a major it y of cases, a n d  the g rates were work do ne by it. In addition to better fuel, the f U l'1lace 
the builders of the boat. Steel is supplied by t wo pu t in haphaz&.rd. So long as they would hold the fuel has been g reatly im pro ved, so that in little and in gross 
Thornycroft water tube boilers, w hich were pro- to be burned upon them, the y were considered to be all the steam bo i ler of to-day has little in common with its 
v ided with extra lal'ge fire-boxes for burning wood. right. T h e  amount of a ir they admitted was greatly congener of fifty years a go. 
The propellers are of the Thornycroft screw-turbine in excess of that requ ired fOl' proper combustion, and But it is very far from perfect yet. What it is and 
type. They are 3�� feet in diameter, and, as the ves- feed water heaters were unknown . Bridge walls were what it should be are vastly d ifferent p ropositions . 
sel dra ws only 2 feet of water, they extend 18 not used, as a rule, but, when coal was burned, it be- Despite the ad vance which has been achieved, the 
inches above the normal water level, the botto m plat- ca rne necessary to have so me obstacle at the end of the steam boiler is still wasteful in many ways, the heat 
ing of the vessel being arched over above the screws, furnace to pre vent it from being thrown o ver the grate units in a pound of coal and the hell.t units accounted 
so that, practicaily, eac h  of them works in a tunnel. into the space beyond it . The writer distinctly re- for by the best boilers show serious losses, and it re-

On hel' trials the "Melik" made about 12 knots, with members opening the fUl'1l ace doors o f  old time c ylin· mains for i ll\'entors to make the account balance closer 
460 indicated horse power and 280 revolutions. der boilers and seeing nothing at the end of the fur- than it does. 

After her trial the " Melik" was taken apart and car- .nace but a vast cavern which yawned the whole length 
ried by steamer to Is ma ilia, Egypt. From that point of the boiler proper. In a few words, the old cylinder 
the sections were towed by canal to the Nile. On boiler was a mere tubular pot beneath which a fire was 
reaching the Nile, above Cairo, the vessel was roughly kindled. Where wood was plentiful and coal was dear, 
bolted together and towed to Wady Haifa, the north. the former was used in four-foot lengths : and, from the 
ern terminus of the m ili tary r a.ilroad. Here the sec · fact t. hat it made a great blaze, and looked as though it 
tions were u nbolted and transfer red to flat cars, and made a hot fire, i t  was supposed to be causing the evap­
the whole train, carrying the hull .with its machinery, orat.ion of a great deal of water. The firemen, ho w­
armament, and fittings, was dra wn - to a point on the ever, h ad to keep throwing it in all the time, and 
U p per Nile above t he catal'acts, wh ere the vessel was b Ul'ned many cords daily to do very little work, as we 
fi nal ly riveted together and p l'Oceeded under her own now understand the subject. 
stea m to Khartoum . W ith no circulation Whatever, and the effective fire 

In company with the other gunboats which took surface only a narrow zone, or comparatively s ma ll 
par t in the battle of Omdurman, this un ique ve�sel  did a rea of the actual surface expose d (half the circu mfllr­
excellent service by directing a hea vy Iil-e u pon the ential length), it i s  n ot s u rprising that the cyli nder 
Dervishes who had passed bet ween l\fltcDon al.i's di- boiler d id ver y little work i n  proportion to its super­
vision and the ri ver and were endeavoring to s u rround ficial area and its weight, in which latter must be in­
it. The diversion they created was of grel\t service at cluded the we ight of th l' setting, since the boiler i s  
that critical moment and greatly assisted i n  determin- inoperative without it . In this type o f  boiler there 
iug the fortunes of the day. was a vast differen ce_ between the temperatures of the 

The Soudan military railway, extending fro m Wady front. and back ends, particularly as the latter was oc­
HaIfa to Dongola, a di.tance of about 200 miles, and casionally stuck through the b uilding for want of room 

• • • Ii • 

France and tile I m migration of Foreigners. 

In France. says Le Chasseur Fran�ais, there are 
t , 130, 241 foreigners, while in foreign countries t.here 
are but 517,000 Frenchmen. The Europeans of various 
nationalities residing in France nu mber 1 , 112,072 ; 

there arl', on the other hand, but 217,000 Frenchmen 
dispersed through Europe. Of Belgians, 465,870 have 
e migrated to F rance; only 52,000 Frenchmen have 
sllttled in Belgi u m. The hospitality of France is ac­
cordl'd to 286,042 Italians, while in Italy there are only 
1 1 . 000 Fren chmen . Of Germans there are in France 
83. 333 : the number of French men liviug in Germany i s  
24.000. Fra nce has w it.hin its borders 14,337 Russians ;  
b u t  i n  Russia i tself there a re but 5, 200 Frenchmen . 
The nu m ber of Austrians in Fra nce is 12,000 ;  the num ­
ber of Frenchmen in Austria, 3, 000. For Spain and 

. Switzl'rland the figures are more nearly eq ual .  There 
are 77,000 Spaniards in Frame and 25, 000 Frenchmen 
in Spain ; 83, 117 Swisil in France and 54,000 Frenchmen 
in Switzerland. 
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DAMAGE BY SPANISH SHELLS ON THE CRUISER 

" BROOKLYN." 

Whatever may be said about Admiral Schley as a 
tactician, there is one significant fact in the naval cam­
paign in t he West Indies which his detractors would 
do well  to keep in mind, a fact of a kind which is popu­
lar l y  supposed to bring more glory to him whom it con· 
cerns than do any other of the h appenings of battIe. 

Admiral Schley's s h i p, the " Brooklyn," came out of 
the campaign carrying more of the scars of battle than 
were left by the war upon any other s h i p  In the whole 
American navy. A fter the Santiago fight she showed 

more shot holes than the " Oregon, " " Indiana, " 

" Io wa, " " Texas," " G loucester, " and . .  New York " 

combined , and in the n umber of separate h its recorded 

she was exceeded by only 

one of the Spanish cruis· 
ers, the " Almiran te Oq uen­
do. " 

J c itutific Imtricau. 
ments, each of which cut its way destructively t.hrough 
the partitions, b u l kheads, etc. , of our ships. Our own 
shells, owing to the excellen t quality of the steel, did 
not burst effecti vely, that is to say, the steel was too 
strong for the powder to fracture it into small pieces. 
This will be rellledied in the future. 

The fragments numbered 1 1 , 15, 16, 1 8, 19, and 20 
were taken out of the smokestack casillg on the bert h 
deck. This casing is bui lt  of � · inch steel and extends 
from the protecti ve to the bert h  deck. I n  the event of 
the protective deck being flooded, it would prevent the 
water from flowing down into the boi ler roolll. T h e  
holes were made by t h e  fraglllents of a 4 ' 7  o r  a 6- inch 
shell  which passed through the side of the ship and 
burst on the slope of the protect i ve deck, tire fragments  

The Vatican. 

The assemblage of buildings calle d by the name of 
" The Vatican," and which extends in an oblon g, irre­
gu lar mass north of St. Peter's as far as the to wn wal ls, 
consists llIainly of (1) the Papal palace, (2) the court 
and garden of Bel vedere, (3) the Library, (4) the 
M useum.  The Papal palace contains, among oth!'r 
remarkable objects, the Sistine and Pauline chapels, 
pai n ted by Mich elangelo. The Sistine Chapel CO l i ·  
tai llS the painting of the . .  Last Judgment ; "  t h e  
f o u r  . .  stanze, " o r  apartments, painted b y  Raphael ; 
and the " logge, " or open galleries, painted by Rapha· 
el's p upils under his direct ion. '.rhere are numerons 
other apartments, with paintings and other object s 
worthy of notke. which are described in the guide · 
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books. The princi pal stair 
case, made by Bernini ,  is a 
splendid work of art. The 
Vatican i s  said to contain 
altogether eight I1'reat stair­
cases, IlI0ff' than twenty 
cou rts, twelve e:reat hal ls. 
and several t. h 0 u s a  n tl 
a p a r t. m e n t s  large ann 
small. A corridor, about 

W h en thp Span ish fleet 
left the harbor and turned 
to the w e s t w a r d, the 
" Brooklyn " was the only 
ship that stood directly in 
their way, and, in accord­
ance with a pl'earranged 
plan, the fire of the Span­
i a r d s  was concentrated 

DIAGRAM SHOWING LOCATION AND NUMBER OF HITS RECEIVED BY THE " BROOKLYN " IN THE 

SANTIAGO ENGAGEMENT .  

1 ,000 feet long, joins the 
Papal palace to the bui ld· 
ing- c a I I  e d " Belvedere," 

upon her in the hope of 
" wingi n g " our fastest \'essel, and so enabling the fleet being deflected u p ward and tearing t.heir way through 
to escape. She was thus ex posed to the united attack of the casing .. 

the S panish ships at the on l y  period of the fight when No. 1 2  i s  a portion of an engine room ventilator which 

they seemed to have had the range of our vessels ; that is I>tood on the quarter deck. No. 14 shows the effect of 

to say, during t.he first exchange of shots. For it  is a I a little 6-pounder ,.hell wh ich struck and passed through 

curious and very significant fact that when our men I th e  %-inch plates of the hammock netting. No. 17 is a 

went aboard the Spar· !"h cl'l1 isers after the surrender the portion of one of the beams of the berth deck on the 

sights on their guns were fou n d  to 
be sti l l  set at the 4, 000 to 5, 000 yards 
range at which the enemy opened 

fi re. It is evident that the excita­
ble Spanish gunners completely lost 
their beads, and fai led to make 
the necessary ch anges in the sights 
as the sh i ps closed in on each 
other. 

This error on the part of the gun­
ners. coupled with their own state­
ment that the " Brooklyn " was the 
obiect of their first and concen­
trated attack, goes far to explain 
the severe punishment of this ves­
sel compared with the comparative 
immunity of the other sh i ps of our 
fleet. When Sch ley saw the • .  Viz­
caya " alter h er course so as to head 
directly for his sh i p, he n aturally 
supposed that it was the i ntention 
of the Spaniards to close in and 
sink him w i th the ram (a lllatter 
easy of accom plishlllent w here it is 
a ca;;e of four vessels against one), 
and with excel lent j udgment he 
sw u n �  his vessel to starboard, mak­
ing a complete half t u rn ,  and took 
up a position for a running fight 
down the coast w ith the flying 
Spanish vessels. 

Now, i f  the reader who il; interest­
ed in the subject wil l  turn to a table 
published in our issue of September 
1 0, i n  which we analyzed the gun 
fire of our sh ips at Santiago, h e  will 
find that in the larger rapid-fire 
cal ibers the greatest n u mber of 
hits was made by the 5· inch gun, 
the ..  Tel'esa " bei ng hit by 3, the 
.. Oqnendo " b�' 3, the • .  Colon " by 
2, and the . •  Vizcaya " by 7 5-inch 
shells. As the . ,  Brooklyn " was 
the only ship that carried this cali· 
ber, these hits must have been made 
by her gunners. 

· wh ich serves as a museum. 
About half way up th is corridor is  the entrance to the 
Vatican li hrary, which was built by the architect 
Fontana, under Sixtus V. Pope Nicholas V. was the 
founder of the Vatican l i brar'y, which has been in­
creased by llIany popes. T h e  l i braries of the D uke of 
U rbi no, of the Eledol' Palatine, of Christina of Sweden.  
of the family Ottoboni, and others. h ave been Itdded 

to it .  It. contai ns 80, 000 printed vol 
u rlles and 24, 000 MSS . .  of which 
5. 000 a r e  i n  Gr'eek, 16, 000 in Latin.  
and iI. OUO i ll the Oriental lan guages. 
Part ia l  catalogues of this great store 
of leal'll ing have been published by 
AsellIan i, Marini, Mai, and other 
l ibrarians. The m useum or collec· 
tion of wo rks of art, mostly of an· 
cient scul p t u re. was begun by C le· 
JlIent XIlI .  and C lement Xl V., and 
greatl y increased by Pius V I . ,  who 
was a man of taste. and who gave i t  
t h e  name of . .  1\1 useo P i o  Clemen­
tino. " I t  was i l l ustrated by Gio. 
Batta Visconti and his son, Ennio 
L. Viscon ti .  in seven yol umes folio, 
with plates, Rome. 1782. Pius VII. ,  
during his troubled pontificate, be­
gan a new col lection, to which h as 
been given the name of . .  Museo 
Chiaramonti. "  The two together, 
which are distributed along the 
conrt, garden and palace of Bel ve· 
dere. constitute the richest museum 
in Europe. Another and more ex· 
tensive garden belonging to t i l e  
Pope i s  annexed t o  the Vaticll n 
palace, and extends along the bro w 
of the hill .-The Architect. 

. . .  

The Cnrrent Supplement. 

This, then, is the record of Admiral 
Schley's ship in that four hour en· 
gagement : She was the first under 
fire, she was the leading ship in the 

12, engine room ventila�or; 13,  Spanish 6·ponnder sbell from " Reina Mercedes " ; 14, plate from hammock net­

ting, penetrated by 6-pounder shell ; 17, portion of deck beam all berth deck ; 1 1 , 1 5. 16. 18. 19. 20, smokestack 
casing on berth deck, pierced by fragments of 4'7-inch shell .  

The current SUPPLEMENT con­
tains many articles of more than 
usual interest. .. A Design for an 
Electric Lau nch Motor," by C. T. 
Child, is an im portant paper, ac­
companied by nineteen i l lustrations 
and working drawings. With the 
aid of these working drawings any 
mechanic can make and fi t  up an 
elect.ric motor for a launch. .. The 
Tactical Applicability of the Maxim 
Machine Gun" is an interesting and 
illJ portant paper by Lieut. ·Gen. A. 
v. Boguslawski, of the German 
army. .. The Saint Gobain Plate 
Glass Manufactory" describes a 
great French industry. . .  Sod or " 

chase, she made the best practice 

with her guns, and she carried more 
of the honorable scars of battle out of the fight than 
were to be found on all the other ships of the squadron 
comhined. 

We think that the gallant admiral may well rest on 
his  laurels as a fighter, and treat the criticisms of his 
tactics w ith the dignifie d si lence which has character 
ized his bearing throughout the war. 

The accompanying i l lustration of a group of mutilat­
ed plates that were cut out of the ship at the Brook· 
Iyn navy yard speaks for itself. Some of the holes 
were made by the shells themselves at the poi nt where 
they first struck the ship and others were made by the 
flying fragments after the shells exploded. The gen ·  
eral testimony o f  aur officers is  that t h e  Spanish shells 
burst with great efficiency, flying into numerous frag-

EFFECT OF SPANISH SHELLS UPON THE " BROOKLYN." 

starboard side of the ship, the metal of which WIIS from 
% to � inch i n  thickness. 

The " Brooklyn " was placed in dry dock soon after 
her arrival at New York. where all the injured plates 
and other scars of acti ve service were removed or else 
covered up by a new coat of paint. When she left the 
yard not a trace of the 47 wounds and scratches she re­
cei ved could be noticed by the casual observer. 

. . . ' . 

THE Spanish ve�sels " Isla de Uuba " and " Isl a de 
Luzon , "  sunk in the battle of Man i l a  on May 1. h ave 
been rai sed and will be put into serviceable condition. 
The " Isla de Cuba. " a vessel of 1 , 030 tons displacement 
and 2, 200 indicated horse power, reached Hong Kong 
under her own steam. 

describes and i l lustrates a siphon 
for the instantaneous preparation 
of soda water. Sir Joseph Nor-

m an I,ockyer's .. A Short History of Scientific Instruc­

tion" is concluded. 
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RECENTLY PATENTED INVENTIONS. 
Agrlcnltnral Implements. 

REVERSIBLE PLOW.-ANTHONY SlIIITH, Trenton, 
N. J. This inventor has provided an improved reversi­
ble plow wbicb comprises a frame provided witb a hori­
zontal bearing, and witb a locking device. A double 
plOW is monnted to turn and slide longItudinally in the 
bearing. and is arranged to be .bifted in and. out of en­
�a!!ement with. tbe locking device by a longitudinal 
sliding movement. 

Blcycl e-A ppllances. 

LOCK.·-GnsT JOHNSON ,  Willets Point. New York 
ci t.y . An arm Is pivoted to tbe upper back braces of a 
bicycle. frame. and a chain iR attached to tbe outer end 
of the arm. and adapted to pas, about tbe wbeel-rim. 
A lock secnres the free end of the chain. A catch on 
the pivot end of the arm engages and bolds tbe loop of 
the. chain wben the lock i .. not in use. 

GEAR - WILLIAM H. SYMONDS, New York city. 
In tbis bicycle-gear. th� driving or traction wheel is 
turned by a crank-and·link movement from tbe crank or 
primary movement shaft. The gear embodies a link or 
pitman attached to one of tbe pedal-cranks and running 
to a crank on a shaft axially coincident with the trac­
tion·wheel. Tbis shaft has a novel multiplying-gear by 
wbich the traction-wbeel ls driven at tl:e reqnisite speed. 

DRIVING-GE AR-EDG AR COURTWRIGHT, Tacoma, 
Wash. This invention seeks to provide a driving-gear 
for tandem·bicycles, wbich sbal l do away with tbe circu­
lar motion of the usual crank driving-gear, and whicb 
sball also do away with tbe second chain and its sprock­
ets. '1'0 these ends the inventor employs a combinatIOn 
of triangnlar levers to wbicb tbe pedals are attacbed. 
witb the nsnal sprocket driviug-gear and chain. 

Electrical Cont rivances. 

TELEPHONE GRAVITY-SWITCH. - CHARLES T. 
MASON. Sumter, S.  C. The switcb devised by this in­
ventor is an improvement In that fOrID of gravity-switches 
in wbich a lever having a forked end sustains tbe tele­
phone-receiver, the removing and replacing of whicb 
i. made to adiust the circuits through the agency of the 
three point-contacts. so as to be in position eitber for 
receivicg a call or for talking. Tbe contacts are in this 
invention always nnder tension. thus insnring tbe effect­
ive working of the switcb at all times. 

SAFETY·LAM P  FOR MINERS.-CARL FRANCKE. 
Berlin. Germany. Owing to tbe brevitv of the " life" of 
incandescent lamps of small candle· power. the introdnc­
tion of electrical safety. lamps in mines has not been 
attended with tbe succeaa which was at ftrst expected. 
Tbe present invention endeavors to remedy this fault by 
providing the miner's lamp with two or more incan­
descent bulbs, supplied witb current from the same ac­
cumnlator or storage battery. One of the bulbs is de­

signed to serve as tbe main light and tbe otber as a re­
serve or emergency Ught. 

Englnee l' l n lr  Improve m e n ts. 

ROTARY ENGINE.-WILLIAM O. BROWN. Savan­
na. Ill. The improved rotary engine provided by this 
Invention comprises a cylinder ; a steam-tight casing on 
one side of the cylinder ; a piston monnted to rotate In 
the cylinder. and having a spirnlly-disposed channel. tbe 
ends of which terminate Inwardly of the piston ends ; 
an abntment-wbeel having shaft-bearings in the casing; 
and projections or blades adapted to engage in the chan­
nel. The blades are movable tbrough a slot fonned in 
a wall of the cylinder. 

Mechanical Devices. 

MOTOR-FAN. - FRANKLIN LENZNER. Cass City. 
Micb. This fan is particularly designed to be placed 
over a bed in a sleeping.cbamber during warm weather. 
On a casing two fan-blades are secured. Two arms are 
attached to the blades, eacb ann having a serpentine or 
undulatory porrion. A gear-wheel is mol'lnted in the 
casing and is engaged at opposite points by the serpen­
tine portions. By means of the gear tbe fan-blades may 
be extended and contracted. 

CANDY·MACHINE.-ALEXANDER G. MCCAUSLAND, 
Brantford, Canada. A machine for delivering plastic 
candy-stock In drops npon a paper whereon the stock 
iij dried, bas been patented by this inventor. Tbe 
candy-stock is forced from a reservoir by air-pre�sure 
produced by a pnmp, and Is deposited upon a web of 
paper unwonnd from a roll driven by sprockets and 
chains. Tbe paper passes over an extension-table and 
i. cut in desired sizes by two blades. 

J t ittltifit !tUtritJu. 
place the riffie-sections in position in the slulce-box or 
flome. witboul tbe necessity of driving nails, screws, or 
the like, IOtO the bottom of the slnice-box or 1Iume. 
Leaking of tbe bottom is thns obviated. Tbe invention, 
In order to attain the desired end, consists of a rillle 
made in independen t sections removably beld on the bot­
tom of tbe sluice-box or fiume. 

DEVICE FOR PREVENTING REFILLING OF 
BOTTLES. -J OHN L. ADAlIIS, New York city. This 
device comprises a boll ow , valved shell adapted for in· 
sertion into a bottle's neck, and bavin!? in ita exterior 
a recess witb an inclined snrface, the lower or inner end 
of wblcb i. nearer tbe peripbery of tbe sbell than its 
npper or outer end ; a rollmg. locking device. snch as a 
ball, held in tbe recess against tbe inclined surface, and 
arranged to J:roject from tbe periphery of the shell ; and 
a spring engaging tbe upper or outer surface of tbe lock· 
iUI! device to force it in longitudinally of tbe shell to­
ward the narrow end of the recess. 

BORING TOOI •. -THOllAS RUSSELL, Grand Rapids, 
Minn. Th� purpose of the present invention Is to pro­
vide an allger witb mean. for directing heat to the 
cuttin� end . so that th� tool may readily bore throuRh 
frozen vround. Tn tbi. end tbe tool is m nde hollow. 
and connecte<t by means of a ' alved. flexible pipe with a 
boiler or wit" a bot air·supply. 

THILL· COUPLING. - ALFRED BIXBY, Ricbmond. 
Ky. The coupling is composed of an axle· portion hav­
tng a middle book and a circular bearing on eacb side of 
the hook and a Rhaft-portion baving a slot to receive 
tbe hook. Ln� fit into the side bearings. wbereby a 
part of the draft·strain is carried by the side bearings. 
The cou piing is designed to afford a strong antirattling. 
bearing of large surface. subject to little wear. 

NOZZLE.-JAMES WRIGHT, Roslyn, Wash. To pro· 
vide means for tbe protection of firemen wben endeavor­
inl( to extinguisb a dre. thiR inventor has devised a noz­
zle·attacbment by whicb a small stream or spray may be 
discharged upon tbe man holding the bose. The nozzle 
has at one side a valve-casing witb a port leading to tbe 
bore of the nozzle. and its outer end arranged, as already 
mentioned, to direct a protecting stream upon the hose­
maD. 

JAR-ANDREW J. HARTlIIAN, Allentown. Pa. Tbe 
jar-closure provided by tbis inventor has a c1amping­
plate with side flanges bent laterally at certain points to 
form enga�ng stnds. A clamping lever is pivotally 
monnted on the clamping plate and bas a bent portion 
capable of springing into contact with tbe engaJ(ing lngs. 

WINDOW-SUPPOR'r FOR CLOTHES-LiNES.-

bears on the disk and forms an anvil on which the 
cbarge is fired. 

CYLINDRICAL, BALANCED GATE-VALVE. ­
THERON A. NOBLE, Seattle, Wasb. Within tbe rednced 
inlet end of a cylindrical valve-casing, a valve-seat fits 
wltb its cylindrICal inlet portion : tbe scat is formed at 
its lower end with a fiange so that It may be secured to 
the casing. The valve·seat extend. directly ulJ Into the 
casing and is formed witb two annular valve-seats on 
wbich a cylindrical gate-valve can be, seated. The gate­
valve is located directly above and in aliuement with the 
inlet· opening of the valve-easing. The valve can be 
raised and lowered. 

SIPHON DELIVERY DEVICE FOR LIQUIDS.­
FRIEDRICH L. A. RIElIIANN. A ltona, Germany. Hitber. 
to it bas been tbe practice in drawing off liqnids by 
siphoning to .tart tbe lIow by snction tbrough the moutb 
-8 dangerous practice with corrosive liquids. Tbe inven 
tor overcomes this objection by providing tue legs of 
hi .. sipbon with suction-devices consisting eacb of a 
.. tuffing box screwed into a cap, and of a rod provided 
with a piston. 

UMBRELLA - ATTACHMENT. - FRANK SEARLE, 
Ennis. Mont. Tbe nmbrella of this inventor i. so con­
structed tbat when removed by tbe wind from tbe hand 
it will be closed by the action of the handle or canopy in 
coming Into contact with an object. A rod is mounted 
to move longitudinally witbin the stick and connects 
witb a holder carried by the stick. whereby a runner 
moving on the slick is released. A cap on tbe stick is 
mounted to move freely on tbe stick, and by its means 
the rod releases the holder to close tbe nmbrella, when 
the cap has struck tbe ground. 

CRUTCH.-RICHARD SCHWARTING. Brooklyn. New 
York city. The foot· section of tbis crutch is provided 
with a removable block or pIng of yielding -material, 
which block is used a� a tip in fair weather. Wben, 
bowever, the gronnd is slippery, a spur-section may be 
nsed as a tip, whicb spur. wben In nse. will automatically 
at eacb step remove any material wbich may cling to the 
section. 

CONSTRUCTION OF ASPHALT PAVEMENTS.­
JOHN L. ADAlIIS, New York city. The pre�ent invention 
provides a means for laying an aspbalt pavement capable 
of witdstanding tbe wear of heavy vehicles better tban 
pavements laid in fthe nsnal manner. The pavement is 
so constructed that it can be taken np in blocks and re­
laid. A novel anchoring device is provided wbich tends 
to hold tbe blocks In position and to prevent their being 
forced np at tbe sides or ends. 

Designs. JAMES GoRlllLEY. New York city. This invention is an 
improvement in clotbes·Une devices, and consists of a 
pivoted arm attacbed to tbe casing onu.ide of tbe win- CORN-CAKE.-GEORGE H. CROSS, St. Jobnsbury. 

dow. wblch arm is capable of being swnng within tbe Vt. The de�lgn provides a com· cake having a 1Iat 
window-openin� wben the lower sash is raised. The base and a semicircular upper surface. 
lines being tbns placed in position. tbe clothes may be COMBINATION SQUARE.-BuRNSIDE E. SAWYER, 
conveniently attacbed thereto wlthont danger to the Fitchburg, MIlIlB. The chief cbaracteristic of this sqnare 
person banginl!: out the clothes. is fonnd in a web having a circnlar central opening, tbe 

GUTTER FOR GREENHOUSES.- GEORGE M. GAR- edge of tbe web around the opening being raised. 
LAND. Des Plaines. Ill. A valley. gutter has been de- OAP FOR TEETH.-ALLEN W. SMITH and HENRY 
vised. whlcb is constructed to combine a stop for tbe McDOWELL, Parkville, Brooklyn, New York city. These 
glass and a drip-condnctor. The devices for fastening Inventors bave devised a !(tIt tooth wbicb can be slipped 
the gntter to the supports are below the weatber-face of over an eye-tooth so tbat the eye-tooth shall have tbe 
tbe �Itter. tbns avoiding perforations of I.he weather- appearance of being made of gold. 
face. Waterproof connections are provided for the PUZZLE-BOX. _. CHARLES J. STABERG. Brooklyn, 
members of the gntter. New York city. Tbis design consists of a box baving 

MARINE VESSEL.-GRAHAlII FRASER. New Glas- an entrance door, and the fignre of a pawnbroker behind 
gow. Canada. To provide a vessel especially design�d a connter painted OD the bottom of the box. Any small 

to carry ore. coal. grain. and the like. is the object of object can readily be made to pass the door by manipu. 
the present invention. The ship has two parallel longi_ lating the box. Once in tbe box, it is most difficult to 
tudinal bulkheadij on opposite sides of the longitudinal remove the object by means of the door, and therein con­
center of tbe vessel, and transverse bnlkbeads spaced sists the pozzle. 
apart and extending from one side of tbe vessel to the FABRIC. _ WILLIAM H. MAYER. New York city. 
other and intersecting the longitudinal bulkheads to The leading features of thi� design consist of fanciful 
form outside and middle compartments in the hnll. flowers fonned with leaves radiating from common cen­
Doors lead from the ontside compartments to tbe middle ters represolnting clusters of elllptically-sbaped leaves at 
compartments between tbe bulkheads. Alined hatches an angle to tbe radial leaves. 
for each set of compartm:nts. are located adjacent to one NOTE.-Copies of any 01 tbese patents will be fnm­anotber In a transverse dlrectlou. : Ished by Mnnn & Co. for 10 cents eacb. Please send 

W A GON-BOX. - THOMAS FOR�TNER, Sigel. Minn. the name of the patentee, title of the invention, and date 
This collapsihle wagon-box consists of bottom boards of this paper. 
having interlocking connection ; side boards adapted to !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
rest upon the outermost bottom boards; and gnides for 
tbe side boards. Iimitine- tbelr Inward movement. A 
clamp consistine- of a bottom member extends beneath 
the bottom boards and upwardly at the outside of the 
side boards. Eacb upper member of the clamp is pro­
vided witb ft bent locking bar jonrnaled tbereln lind 
adapted to ene-age tbe inner surfaces of tbe side boards 
when tnrned down. 

VEHICLE-STANDARD. - .JOHN F. COOK. Leon. 
Iowa. Tbe standard Is provided witb a socket formed 
with a hase adapted to rest on the top of a bolster. A 
dependine- fiange Integral witb the base is adapted to 
enga!!e the sides and ends of the bolster. Stren!(thenlng 
ribs inte!(fally connect tbe base with the socket. An 
npright or stake is removably placed In tbe socket. 

NEW BOOKS, ETC. 

WHAT SHALL OUR BOYS Do FOR A LIV­
ING ? By CharlE's F. W in�ate. New 
York : The Doubleday & McClure 
Company. 1898. Pp. 287. Price $1. 

COPYING-PRESS.-OSCAR J. TAEUBER. La Crosse, 
Wis. A roll of copying paper is carried in a casing pro­
\ided witb a tank containing water. The copying paper 
is PllllBed into the tank in order to be impregnated with 
water. The paper in tbis wet condition is preaaed 
against tbe original bv means of three rubber rollers. 
Wben a great number �f copies are to be taken from a SA WMILL-DOG.-ALBERT D. LANE. Montpelier, Vt. 
pingle original. the reprod uctions will be produced on a The object of this invention is to provide a dog for 
continuous web of paper. which may be cut into sec- holding timber upon the carriage so that the stick may 
tions hy means of a special knife secured to the casing. I be cnt down to a very narrow thickness • .  The dbg may 

be disengaged by the attendant withont a'lproaching the 
LOCK.�JoSEPH R. VEDDER and JOSEPH J. TRES- saw and without marring the last board. The dog slides 

SEL. Cjncinn�t�. O. The present inventio� provi�es I on a guide and bas two teeth disposed longitudinally of a lock, compriSing � block m?unt?d to rotau: m a �yhn- I the carriage. O"e of the teeth is sharpened and the de�, tbe block havln
.
g a tWISted key�ay m whlcb. a 

I other blnllted, the sharpened tooth being the longer. tWIsted key may be Inserted. To facilitate the drawing , The dog is received by a vertical guide movable across out of tbe key. a swivel-head, mounted on a stem ex- I the carria!!e. 

At the present time tbifi is a most pertinent question, 
and a qnestion we are often a�ked and which is most dilll­
cult to answer. Mr. WingaIP. wbo Is weil known as an 
expert in bis line, has written interestingly of tbe inclina­
tion. qualillcations, pbyslcal equipments, moral training, 
and overwork In children ; pnblicor private schools.what 

to read. the country boy. the city boy. learning a trade, 
college education, journalism, legai profeaaion, the art of 
public speaking, medicine, engineerlDl( profession. bnsi­
Deaa, etc. While It is not likely that any one person is 
able to speak in a qualided manner of all the professions 
named. at the same time tbere are maoy generalities con· 
cerning them which parents always wish to know and 
which are very dilllcult to obtain. and to snch persons this 
book is admirably adapted. We have not seen any book 
in a lonl( time which compares even remotely with it. 
Books of this kind are too often written hy theorists and 
moralists who have had no practical experience what­
ever in the great world. 

tended from a fixed head. i. provided. Since the tumblers 
. 

cnn be reached only in an indirect way, it is evident tbat I PLACKET-FAST�NER. - MARGARET B. MILLER, 
the lock can be opened only by tbe twisted ke . Ma!�ne, N. Y. T�I� pI9cl<et-fa.tener comprises two y reSIlient members JOInted together at their lower ends 

JU lscellaneouli Invention s. 

TRUSS. - STEPHEN A. D. HARDY. Nevada. Mo. The 
invention seeks to provide a truss which shall be 
capable of being variously adjusted, as changing con­
ditions may require. On tbe belt of tbe truaa a pad is 
eecured on which au adjustable yoke is pivotally snp­
ported. A perineal strap is also provided. which has a 
lever on its end, with a hook adapted to engage the yoke. 
A hook on tbe belt en� the pad. 

RIFFLE.-CHARLES F. GAY, Spokane. Wash. This 
new and Improved riffle is arranged to permit one to 

and having at their upper ends. one a clasp-hook open­
inl( toward Its opposing member. and the other an elas­
tic pad comple:ely inclosing it and adapted to be re­
ceived Into and frictionally held by the clasp-hook. 

CARTRIDGE.-JOSEF MUTHHERR. Nuremberg. Ger · 
many. Tbe cartridge patented by this inventor is de­
signed to have only a priming. powder, such as is nsed in 
Flobert ball-caps. The cartridge is fonned witb a 
sboulder and in its base, powder is filled. A disk bears 
on the powder. A bar located in the cartridge extends 
traOBversely thereto and has its ends bearing on the 
shonlder whereby the bar Is held in place. The bar 

FLASHLIGHTS ON NATURE. By Grant 
Allen. I l lustra ted hy Fred E'rick 
Enock. New York : Doubleday & 
McClure Com pany. 1898. Pp. 312. 
Price $1. 50. 

The author has a large range of activity. which varies 
from European gnides to curious article. on Italian paint­
ing, and from interesting articles on nlltural history to 
theological questions. In the present volume, at any 
rate, the autbor is certainly at home. The chapters deal· 
ing with " Cows that Ants Milk," .. Plant tbat Melts 
Ice," .. A Woodland Tragedy." .. Marriage Among tbe 
Clovers," . . Tbose Horrid Earwigs." .. First Paper 
Maker," U Abiding Cities," " A  F'rozen World," HBritish 
Bloodsnckers," .. A Very Intellie-ent Plant." ..  Foreign 
Invasion of England," ale excellent and interesting con· 
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tributions to natnral history, and we can heartily recom­
mend tbe book. The iIIustratioOB of Mr. Enock are the 
best we have ever seen of natnra\ bistory snbjecta. He 
has often watcbed for twelve hoors at a time to observe 
some rare chrysalis at tbe exact moment of bnrsting, and 
bi. drawings:made under the microscope' constitnte a pic­
torial series of unnsnal value. 
COMPRESSED AIR PRODUCTION, OR '!'HE 

THEORY AND PRAr:JTICE OF AIR COM­
PRESSION. By W. L. Sa u n ders. 
New York : Pub ) i�hed by Compressed 
Air. 1898. Pp. 58. Price $1. 

These articles have been reprodnced from the paper 
called Compressed Air. The book Is filled with illustra­
tions, diagrams and tables, and will donbtleaa prove of 
value to tbose wbo are interested In the use of compressed 
nlr. 
SKETCH OF THE EVOLUTION OF OUR NA· 

TIVE FRUITS. By L. H .  Bailey. New 
York: The Macmillan Company • 

London : Macmillan & Com pany, 
Limited. 1898. Pp. 472. Price $2. 

The tastefnl volnme before ns is a most interesting one' 
and tbe snbject is treated in an entirely new manner. It 
attempts to expound the progress of evolution in ob­
jects which are familiar and wbicb bave not yet been 
!(featly modified by man; it is an effort to make a simple 
historical record from nnexplored fields; and desires to 
snggest tbe treasnres of experience in a narrative whicb 
are a part of the developments of agriculture and from 
whicb the explorer must one day bring material for bis­
tory and inspiration for story. It is ten years since these 
studies were begnn. Some of tbe material bas been pub­
lisbed in our Amcultural Department Bulletins and ulso 
in different journals. Tbe prosecution of tbese studies 
has demanded tbe consnltation of original sources of in· 
formation, wblcb baa required mncb travel on,tbe part of 
tbe anthor, including visits to European herbaria. Tbe 
book may also be tenned a contribution to the stndy of 
evolntion in plants. Prof. Bailey Is to be congratulated 
npon the satisfactory completion of an excellent work, 
both from a literary and scientific standpoint. 
MAGNETS AND ELECTRIC CU RRENTS. An 

Elementary Treatise for the Use of 
Electrical Artisans and Science 
Teachers. By J. A. Fleming. Lon­
don : E. & F .  N. Spon, Limited. New 
York : Spon & Cham berlai ll. 1898. 
Pp. 408. Price $3. 

Prof. Fleming is a well known English anthority 
on electrical matters. so that a work from bis pen Is of 
more tban nsual interest. A number of years ago the 
anthor publisbed a reprint of a course of lectnres nnder 
the title of ..  Short Lectures to Electrical Artisans." This 
book ran throngb many editIOns, and owing to the pro· 
gress in electrical science. an entirely new edition has 
been required and tbe present volume may be considered 
to take the place of it. Tbe chapters deal wltb magnets, 
force of magnetic flux. electric currents, electromotive 
force, the measurement of electric currents, electro·mag­
nets, Indnctions, alternating currents, electrical measnr­
Ing instruments, the generation of electrical currents. 
Mathematics bave been very carefully avoided in tbis 
book, and tbe work cannot fai l to bave a large circu­
lation among students interested In electriCity. It Is 
illnatrated by some 135 engravings. 
TOPOGRAPHICAL SURVEYING. Incl ud-

in� Topog-raphical Surveying". By 
George J. Spech t . New Methods in 
Topographical Surveying. By Prof. 
A. S. H ard y. Geometry of POf.i tion 
Appl ied to Surveyin�. By John 
B. McMa.ster. Co-ordinate Survpy­
ing. By H pnry F. Wallin�. Second 
Edition, revised . New York : D. 
Van Nostrand Company. 1898. Pp. 
210. Price 50 cents. 

The essays repnblished in tbis volume have already 
won the approval of practical surveyors, having appeared 
as original coutributions in The Engineering Magazine. 
Tbis book is issned In answer to an Increasing demand 
for a good gnide to modern methods of surveying areas, 
and the articles were brought together to fonn a single 
volnme. The metbods of surveying described in this 
little volnme are according to the latest practice of topo­
graphical engineers. As It Is issned at snch a low 
figure. and in view of the excellence of its contents, there 
Is no doubt tbat It will command a large sale. 
M ATTER. ENERGY. FORCE, AND WORK. 

By Silas W. Holman . New York : 
Macmillan Compan y. 1898. Pp. 257. 
12mo. Price $2. 50. 

'rhe antbor is the Emeritns Professor of Physics in 
tbe Massacbnaelta Institute of Technology. Tbe pnr­
pose of tbis book is to present a fundamental review of 
four of the chief concepts of physics wbicb shaJl be 

hel pful to students and teacbers of natnral science as 
well as to many who have less direct concern in them. 
Tbe attempt is made to lead np to the concept in a plain 
and logical way. and thns to arrive at a set of definitions 
wbicb sbaJl be at once c.lear and distinct. Tbe anthor 
haa acquitted himself of tbis difficult task wltb great 
credit. We have rarely seen a more clear and lucid ex­
planation in any of the concepts of modern science. Com· 
ment is made on tbe various current definitioDS, bnt tbe 
book is constructive in spirit. not critical, and it is the 
more valnable on tbis account. 
SOAPS. A Practical Man ual of th e Manu­

facture of Domestic, Toilet, and Oth er 
Soaps. By George H. H urst. illus­
trated with 66 engravings. London : 
Scott.. Greenwood & Company. 1898. 
Pp. 385. Price $5. 

It has been some little time .ince a new work npon 
soap-making has appeared. The present volume ap­
pears to he much more moderu and np to date tban any 
of the others with whicb we are acq ualnted. It is a prac­

tical work by a practical man. Especial attention is 
given to machinery and processes of soap-making ratber 
tban to formulas. This is wbat is needed, as tbe formulas 
are far more readily ohtalnable than information regard­
ing tbe method of nslng the same. The book is well 
illustrated by engra vin2S sbowing machinery nsed in 
soap-making according to English practice. 
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J t itutific �mtricau. 
No. 641, into a dynamo i8 one thing, to build a dynamo the purpose with projections making 1Il'00ves into which I from the street line can be changed into a direct current 
from tbe sketch inclosed IS quite another tbing. Firat, tbe coils are wound. These disks are about It inch by tbe use of a rotary transformer. Will you please 
to convcrt the motor. connect to some source of power thick. The armature will then be built as shown in publish in your paper for the bene1l.t of the readers how 
and ron It up to full speed. In case it does not generate SUPPLlClllINT No. 600, price 10 cents. With paper dIsks 8uch a transformer can be made1 A. A rotsry trans­
current, di8c03nect tbe deld circuit and excite the tleld alternating with the wrought irou disks, the armature former is a motor and dynamo working together. It is 
by a battery. Sucb small machines are quite likely not core should be a little ionger than the width of the pole used when a direct is to be changed to an alternating 
to be seif-exciting. Second. it is uot well to attempt to pieces. 2. It practical, 1 should like to get 110 volts current or the reverse. The current to be transformed is 
nuild R dynamo from your sketch. It is not well de- from it when run as a dynamo. Then whst size wire used to drive the motor part and the motor drives the 
signed. The cores of tleld magnets are % by 1% iuches, should I use and how many layers 1 A. For 110 volts. dynamo portion to generate the current desired. As th� 
haviug only � square inch area of cross section. Qulte use No. 80 A. W. O. slugie covered wire on armature and machine is usually built. only one 1I.eld winding Is used. 
too small. 'rhe space left for a spool and wire is only � No, 28 A. W. O. siugle covered wire on lIelds. winding but a double winding i. put upon the armature, one of 
Inch by 2).8 inches. too small for a winding for 50 volts. the coils to same size as in original form. 3. Sbould it which Is the motor circuit and the other tbe dynamo . 
The pole pieces are much too heavy tor the other parts. be wound In twelve or more .ectlons 1 A. Twelve is a We bave not published the design for any such machine. Gasoline Brazing Forge. Turner Brass Work •. Chicago. od d i ded I h' h th t and the armature space too large. 2. How many. if any. go number of sections for the armature. A esign s nee for eacb vo tage to w IC e curren Yankee Notions. Waterbury Button Co . • Waterb·y. Ct. ;;0 volt 16 candle power incandescent lamps will It light1 (7551) T. E. says : 1. I in tend to make is transformed. Tbe company supplying th� main cur· 

Machinery designed Rnd constructed. Gear cutting. Wbat speed will it be required to run it 1 A. Yoor ex- a storage battery of six cells, bavlng a capacity of 100 rent should be applied to for sucb transformers. 
The Garvin Machine Co .• Spring and Varick Sts . • N. Y. pectations ln question 2 as to output are quite too large. ampere bours to each cell. Tbey will be made on tbe (7557) J. L. B. asks : 1. Cal l  yo u furllish �'�RRACUTE Machine Co .• Bridgeton. N. J. Full Such a machine will not light any 16 candle power 50 Faure system. What would be the higbest amperage me witb a proce8S of cutting an oval-shaped bole from a 
hue of Presses. Dies ane' other Sheet Metal Machinery. volt lamps It migbt be wound to ligbt a few 6 candle that could be used In cbarging them (without injury) ! I plate of double thickne�s glas�. without boring 1 A. A power low voltage lamps. A dynamo which Is only 10 A. Use 6 to 8 amperes per square foot of surface of posl- hole is first to be drilled througb the gl/188 with a corner Watch and Clock Tools. Small Automatic IIlachlDes. illches by 5 Incbes by 2� Inches cannot furnish a heavy tive plates. reckoning both sides in cbarging a storage of a IIle wet witb campbor dissolved in turpentine. The Punches and Dies. etc. Waltham Machine Works. Walt- current. You cannot produce a 14 candle power lamp hattery. 2. How many hours would tbey rnn four 8- plate should rest 1I.rllily on a small block of wood directly ham. Mass. wbicb can be lighted with one ampere at U yolts. Three candle power lamps f A. To Hnd the hours. multiply under the point of the tool. in order to avoid fracturing '1'he celebrated " Hornsby·Akroyd " Patent Safety Oil and four volts per candle I. about as well as any one can tbe amperes required for eacb lamp by 4 and divide the the glass. When the hole is drilled through It may be �:ngine is built by the De La Vergne Refril<eratinl< Ma· do now. Our advice would be to 1I.nd a plan fully de- 100 ampere bours by this number. 3. Of how low . volt- enlaN!;ed by a round tlle. wet in the ��me liquid. If the chine Company. Fo( t of �ast 13Sth Street. New York. veloped for a dynamo whicb will do tbe amount of work age can a 16-candle power lamp be had 1 A. Sixteen- bole is to be quite large. it can be worked out to Its full you need to have done. You can light 8 to 10 lamps of candle power lamps are usually made for 100 or for 50- size by a hot Iron. carefully nsed, cutting a narrow 16 candle power wltb one borse power. 3. Wbat size volt circuits. With six cells you will not be able to use piece. eacb time starting from tbe hole and leading the and what quantity of wire will it require on armature a light of more tban 10 volts. and to obtain 16-candle crack Into the hole a quarter way around. Patience and and tleld magnets to produce a current that will ligbt 14 power would require 5 to 6 amperes. No incandescent experience will. in time. enable you to do a e:ood job . candle power 14 volt 1 ampere incandescent lamps, and lamp Is made to carry so large a current. 4. Does a Don·t try a plate of any value at 1I.rst. 2, May th� pri­how many will it light 1 At what speed will it be oecee- dynamo and storage battery work well In a low tempera- , mary of an induction coil be made by using a spark coil 1 

sary to run the dynamo 1 A. There is a book giving ture. sucb as 20 degrees below zero f A. We know no A. It might answer for a small coil, bnt you bad better plans for several sizes of dynamo from � horse power reason wby a dynamo sbould not work just as well at the build your primary uP. adapting it to the secondary. 

1.'be best book for electriCIans and belliullers in elec· 
tricity is . . Experimental Science." by Geo. M. Hopkins. 
By mail . , •. Munn & Co .. publishers. 361 Broadway. N. Y. 

IY" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co . • 361 Broadway 
New York. hee on application. 
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I n f,l u l rle .. not answered in reasonable time sbould De repeated : correspondents will bear in mind tbat 

some answers require not a little researcb, and. though we endeavor to reply to all eitber by lette; 
or in tbis department. eacb must take his tum. 

B u yera wisnmg to purchase any arlicle not advertised 
In our columns will be furnished wltb addresses of houses manufacturing or carrying tbe same. 
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send you for $2.50 by mall. battery will not freeze at 20 degrees below zero, and the TO INVENTORS. 
to a 20 ligbt machine by Edward Trevert. This we can nortb pole as anywbere else. Tbe liquid of a storage I _ _ _ _ ._ 

(7546) J. E. D. write!> : 1. Treating on battery will work as 10n2' as tbe liquid is unfrozen. 
An experience of flfty years, and the preparation tbe velocity of falling bodies. Avery's "  Physics." on (7552) W. M. P. asks : 1, How can I of more than one hundred thousand applications 

page 107, example 53. statement is made as follows : chsnge the current of a small magneto (10.000 obms) so ig� r:!.�n:��tp���:;,:no� a.!'':-�ha�o���J�t�� !::��g,;�:::.� .. From an upper window drop simultaneously, from each as to get an �ve� and smooth current as from batteries 1 In:����:� �n���:t!�� r:�;':,�'�tJ'U�.?t�d est.::[e,!h:�� band, an iron and a wooden ball, both of same size, but A. By runnlDg It so fast that the Impulses of tbe cur- all fOreign countrie8 may be had on apphcation. and per­varying In weight. and observe tbat both reach tbe rent are as rapid as tbose from the battery, wbicb, we t':,':.'::��t:::'r��J�nfret��v��;�r:�gw�rtf��e�'�8 gl:i��rfg� ground practically at the same time." A. Tbe state- hardly need to say, cannot be done. 2. Would It strengtb. prices which are low. in accordance with the times aud ment quoted above is the tbeoretical statement usually en tbe current any in a dynamo (1 10 volts) to excite tbe our extensive facllitie8 for conducting the bU8lness. 
f Addre8s MUNN &; CO . •  omce SCiRNTIFIC AMERICAN. found without quali1l.cation In elementary text books 0 tlelds separately 1 A. Yes; by jU8t the amount of cur- 361 Broadwav. New York. physics. For small. compact masses of heavy material, rent whlcb tbe resistance and self.induction of tbe field !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! such as stone and common m<tal, falling not more than uses up. It Is, however, cheaper to funllsh this current INDEX 200 feet in tbe open air the actual velocity acquired agrees trom tbe dynamo itself than to provide it from some very closely with tbat given by tbeory. 2. Will you separate source, If the dynamo gives a direct current. If kindly give formula govcrning say a lead ball wele:hlng t.he dynamo is alternating, It must be separately excited. ten pounda. and a wooden ball of same size wei�bing 3. I have a small one-quarter horse power motor, but do one pound. dropped from an altitude of 1.000 feet where not know bow many volt.! It is wound for. The 1I.elds air pre88ure is 1I.fteen pounds per square inch at ground 1 are composed of a large Iron ring and there are four Kindly dilate upon tbeory. for tbere is a diversity of places for windings. In eacb place Is wrapped two 
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opinion bere. A. Wben two bodies of tbe same size but layers of No. 20 wire. The armature Is composed of an of different weight fall through the air, tbe air resists Iron ring. with eigbt parts, and is wrapped witb No. 24 motion unequally. Tbe same laws of pre88ure w!:Jcb wirE'. Tbere ls an additional pari to the 1I.elds which tlts I See note at end of list about copies of these plltents.) 
(7542) J. D. asks : How man y pounds apply to a body at rest. against which tbe wind Inside tbe armature wbicb looks like a two pole arma. 

of compression Is required to tbe inch to make lique1l.ed blows with a certain velocity. apply to these bodies. ture, but Is fastened to tbe base. How could I change AdvertiSIng apparatus. C" A . .Rollason et a\ . . . . . . . 616.975 air1 A. No amount of compression wlli'lIqnefy the air. Sin�e tth
e. samt 

e pre
t.

88u� is t�
rod�C"!��ln

a
g !� th�o::� the windings on this motor so as to run it on a 10 Air ��I������ . .  ��d . .  :.e�t.'�����.� . .  �:����: .  �: .� :  616.997 uBJess it ls at tbe same time cooled to at leaat 220° Fab. agams air a res as y e 81r volt curren t 1 4. I have tbe castings for a small dynamo Air ti�ht lid. F. W. For.ter . . . . . . . . . . . . . . . . . . . . . . . . . .  616.910 below zero. Wben cooled to tbls temperature. a pres- velocity against a body at rest. Tbe formnlas asked for or motor tlelds, bave place for but one winding. and �!:\';:'al t�:�.�I.clI�I��I��:::. .. . . . . . . . . . . . . . . . . . . . . . . . . .  617.160 

sure of 585 pounds to the square incb is required to are those for wind pre88ure against structures as given tbis is 1% by 1).8. Wbat size wire sbould I use to make Auger. earth. ISllrlg &; Phares . . . . . . . . . . . . . . . . . . . . . . .  b'16.!128 
II' quety I·t. In practice a pressure of from 2,000 to 2,500 in works on cngineering. Tbe surface pressed upon is tbis a dynamo and wbat to make It a motor 1 (The ar- Back pedaling brake. V. E. Doremu8 . . . . . . . . . . . . . . .  b'16.907 . h el Ity f Bakinl/ pan. cake. V. D. Allen . . . . . . . . . . . . . . . . . . . . . . . 616.871 pounds per square Inch Is employed. the area of tbe equator of tbe ball. T e mean v oc 0 mllture is a tbree pole one.) A. Get someone to measure Bale tIe making machine. Manville &; Weeks . . . . . . 617.2f>,� a falling body is the velocity at the middle of tbe time of tbe machine. for you and calculate tbe nece88ary alwra- Barrel pitch in I< machine. I!:. Rau . . . . . . . . . . . . . . . . . . . 617.1&; 

(7""') Q 't 1 I h b tt Y Battery. See StorDl/e battery • .,..., . wrl es : .  a ve a a er Its descent. Tile mean resistance of the air Is tbat due tions. These questions illustrate wbat we are receiving Bearinl!. ball . O. C. Kulpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.9H composed of four Edison-Lalande cells. What chRrge to tbis velocity as per tables given in �ngineer's pocket every week-que.tions which cannot be answered be- BeaJI'b'l',:�:r������ .f��.��:.I�.����:.�I .��?����.� .. �: 617.143 should be used In the cells 1 What E. M. F. should each books. This multiplied by surface presseU upon gives cause snfficient data are not given. 5. Is there any way Beating apparatus. R. A. Gipple . . . . . . . . . . . . . . . . . . . .  617.093 cell hsve1 What Internal resistance sbould each cell total resistance. The difference in air pressure for 1,000 to make a + magnet and a _ one ' I mean by putting a Bed bottom. spring. E. J. Antoni . . . . . . . . . . . . . . . . . . . . 616.874 , Bell bicycle. A. W. B.rton . . . . . . . . . . . . . . . . . . . . . . . . . .  617.m have1 A. Tbe Edison-Lalande cell i. cbarged witb a 25 feet is one-half pound per square Inch. After all calcu- current Into It so that you can sbut It 011 whenever de- Bell ' bicycle. W. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.8\13 t solut'on of caustic potasb in water or one h bee d th I I ted Bell·clamp. bicycle. G. W. Eddy . . . . . . . . . . . . . . . . . . . . 617.240 per cen I • lations 8nd allowances ave n ma e, e ca cu a sired. A. No : a positive pole cannot be produced wltb- Bending machine. C. Seymour . . . . . . . . . . . . . . . . . . . . . .  617.195 pound of causti<; potasb to three pounds of water. Tbe result will probably differ widely from the result of ex- out Ii minus pole. 6. Wbat use is a condenser to an ID- Bicycle F. P. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.273 E M F f th lis Is abo t seven tenths of a volt cal lated . d f Bicycle: M. L. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.957 . . . 0 ese . ce u - . perlment, just as the cn WID pressure or a duction coil 1 A. To give strengtb and emclency to tbe Bicycle alarm. G. �'. Hal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . 617.013 Tbe internal resistance varies with the different forms bridge differs widely from the real pressure. Nor are discbarge. 7. Wbat Is tbe difference between a spark Bicycle brake. A. M. Cushlnl/ . . . . . . . . . . . . . . . . . . . . . . . . 616.905 
d Bicycle brake. Moorhou8e &; Turner . . . . . . . . . . . . . . .. 617.037 from 0'02 obm to 0'5 ohm. 2. What voltage sboul it tbere any experimental results to be bad. Tbere is no coli and an induction coli 1 A. A spark coil has but a BIcycle driving I<ear. A. Gower . . . . . . . . . . . . . . . . . . . . . . 617.095 take to el�ctrolyze. at a fairly rapid rate. water. hydro- place on the earth where a ball can be dropged In open single winding tbrough which the current flows and BiC}f��t���.I��. h���.�t a��.���.���: ����.���? .�. 617.117 chlonc acid. copper sulpbate, sodium cbloride, sodium air 1.000 feet. Tbe Elffel Tower Is nearly tbis height, whicb gives a spark on breaking the circuit. 'I'be induc- Bicycle fork crown. C. H. Smith . . . . . . . . . . . . . . . . . . . . 61�.� I h t ' A All tbese ·ubstances will be decomposed B II d d d th hafts f . . Bicycle parasol attachment. Harrl80n &; Brown . . . 61 • .  0'.16 su P a e , . . being 300 meters. a s roppe own e s 0 tion coli has two wlndlDgs, and a current is obtained Bicycle 8addle. 'I'. E. Beck . . . . . . .  , . . . . . . . . . . . . . . . . . . .  �17.1�� at a fairly rapid rate wltb any voltage above 20 volts. S. mines nearly realize the conditions imposed. from tbe secondary whenever tbe current is made or Bicycle safety attachment. WilklDS &; Moore . . . . . .  �17.I.'16 Where sbuuld one be able to prOcure. in Canada. sticks Bicycle 8upport. E. Koehler . . . . . . . . . . . . . . . . . . . . . . . . .  617.028 

of commercial zinc about 6 incbes long and !14 inch In (7547) W. J. K. a�ks : 1. What kind of broken In tbe primary. 8. Also, bow and what is a step B!cycle sUf-porf, JwL�ach . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.g.� 
lead is used for storage battery plates, cast or rolled 1 up transformer and a step down transformer. and wbat ., BB:cl IY"ac�� ��:�h�iker. C���'W: &' ii ·i)'; .. o;,;: : : : : : : :  ,h7:zlI diameter, and 8ultable for use in home-made Bunsen 

th d'''' • A B te f h '1" 2'll cel ls' A. Zinc rods of tbis size must be made on special A. The plates of accumulatolllcllre of cast lead. . 2. If is e luerence , . y a B p up trans ormer t e Billiard cue holder. F. Beattie . . . . . . . . . . . . . . . . . . . . . . . 6 ' .  , ed t tb I h I li lt tak voltage of a current Is raised and by a step down trans- BB'I·n,lddeerr.· tecmlOPVoerraroYr' WllaaX!taetr!.&;chGm'OeU,I,dt ·f·o· r . .  s·e·l·f·.·W . .  ·.· 617.066 order. Address any dealer in metsls. We sbould ad- litharge is \llI to coa e p ates. ow ong WI e _ 
th I te to .. f " so thst tbey can be used 1 A Tbe former it is lowered. Both ar" induction coils. We Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.073 vise yon not to use .. large rod of zinc in a Bunsen cell, e p a  s orm . • 

d k" Bitumen from sand. method of and apparatus for but eltber a plate bent into a cylinder or a Danlell's zinc. length of time depends o.n the SIze of plate and strength would recommen to you the purchase of Hop IDS Ex- extractlnl<. A. S. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . 617.226 
f b ' t, b t t is al a a mbe of hours pt'rimental Science. price $4 by mail, and of the Elec- Boller. See Steam hoiler. 

• For these address any dealer in electrical supplies In our 0 c aN!;lDg curren u I w ys nu r . 
trical Library. price $5 by mail. From such books you ���.."��c":: r�v�I�:I��a6�caii,;ii: : : : : : : : : : : : : : : : : :  �17:� advertising columns. 4. Is there any relation betw�en (a) 1 3. If the cell is ler��n�ba�'

d
ho� �:I\ I� �ft

a�ec�, 
enn obtain the answers to such questions as tbe above Bone black Sub8titute and ruetho'\ of manufac-bardne!s and density (b) hardness and ductility (c) A.  Tbe cell Is rapl y es ye . . I IS e c arg , 

. f 
' ture C. Catlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.079 

density and ductility ' ' A. No relation I'S known betw
'
een bow will it be affected 1 A. If a

. 
cell I

.s left cha
.
rged or besides much other valuable ID ormation. Bottle. B. E. Wharton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.996 , Bottle. non·relll lahle. J. R. Lavender . . . . . . . . . . . . . . . 616.944 tbese di88imllar properties of matter. unchaN!;ed for any length of �'me WIthout. USID� It, a (7553) E. F. S. wri t es :  For reply to g�i�les!�'m��h�;' �inRg���ten . . . . . . . . . . . . . . . . . . . . . . 617.12li bard insoluble sulphate of lead IS formed which hinders question bow to make an electric heater. you give me Brace. See Mining brace. (7544) C. T. p, a!lks :  1. Would good the action. uses up active material, and tends to dlslnte- amount and size of wire to connect to arc l12'bt circuit. Bracket, F. S. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.1&4 Lowmoor iron foN!;lngs be better for tbe field magnets of grate the plate. 5. Does tbe liquid in the cell ever have Wbat I wanted was somethmg to connect to ordinary Bra�:j. �::k��c�r.,��:����:ft�· b��i�?le����'ii the simple electric motor described in SCIENTIFIC to be renewed f A. Tbe sulphuric acid is not used up In Incandescent circuit. even ir the b�atlng capacity is very brake AIlfERICAN SUPPLEllENT. No. 641, than tbe RU88ian Iron tbe action of the cell, hut remains and is used over and small. A. The directions for an electric heater are the nrake apparatu8. � ' l' �en�eJlY" ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  �l�'� 

and have thcm jointed at each end ? A. Any good soft over again. 6. How can you tell when the cell is fully same. for any sort of circuit. arc or incandescent, direct ��:�f:b�'{,';,�g��: G. Sch::-e':d:i:::::::::::: 
'
:::::::.: 617:300 wrougbt iron may be used for the lIeld of the dynamo of cha"". ed ' A. A cell is ch·�d to 2'5 volts charge till i 'd I f h i ' b h BlIckle. J. Polka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.11;;1 ." , -,,- or alternating. D VI e the vo tse;e 0 t e c rclnt y t e Buoy electric. E. W. G. C. Hoft'mann (reI88ue) . . . . 11.706 SUPPLEllENT. No. 641. Cast Iron can be used. but the gas Iii given off rapidly from the plates. 7. About how number of a;"pere� de.ired and tbe quotient is tbe num- g���r�tr��!'li=8 �;'�e�unter . . . . . . . . . . . . . . . . . . . .  617.161 dynamo will then have only one· half the output wbich many ampere. will a cell give baving 1I.ve plates, eacb ber of ohms of resistance whicb must be used. The Burner. W. R. Jeavon8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.291 it will bave If wrought iron 18 used. 2. Please give the S inches by 1 incb 1 A. About six-tenths ampere. quantity of wire can then be found from tables. It ������·lt:.:'�'i:'.��t������:u;';'·:::::::::::::::::::::: m:� voltage and amperage of .8 cells of plunging b�cbromate 

(7548) G. H . F. asks : Wi ll  t he heater German sliver is used. only one-tbirteenth as much wi!e Button loop. J. BlumenthaL . . . . . . . . . . . . . . . . . . . . . .. 617.074 batteries. A. The workmg voltage of tbe blCbromate . '  is needed as for copper. If iron is used take twice as Cal�ulating lDachllle. H. Goldman . . . . . . . . . . . . . . . . . .  617.094 
bo 8 Ei b II ' 11 h b b t described in SUPPLEIlfENT No. 1112 work on alternatmg ' Cahpers. J. H. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �IZ.� cell averages a ut l' . It t cc S \�' • t en ave a ou 

• A C mini .. One sort of electric cllrrent may mucb as of German silver. Camera., magazine. A. L. Adams . . . . . . . . : . . . . . . . . . . . 61!.� 14 volts. Tbe current on sbort clrcUlt IS very large. but current . ' ed
e
l to h' t II th Th h t I Camera mal<azlne. A. Angel. . . . . . . . . . . . . . . . . . . . . . . . . 61 •• 2!_ 

• be tran�form n ea as we as ano er. e ea · (7554) W. B, B. wri tes : 1. I am build- Can opener. A. Pass . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  617.2li! drops rapidly. No tlgures c.an be given for every case. . '" t f nt is proportional to the square of Can8 ' pitchers. etc . •  closlnl< deVIce for. J. Gawron 616.91.1 since SO many factors enter IOtO tbe problem: freshness mg euec 0 a curre . .  Ing the simple motor dp.scribed In SUPPLEIlfENT No. 641. Canew8l<0n. sugRr. M. R. Spelman . . . . . . . . . . . . . .. 6q.l!lB 
and strengtb of 80lutlon. dIS' tance hetween pia···. con- the cllrrent

. 
In amperes a�d to tbe res)stanc� m obtD8. or, Wbere sball I connect the battery to tbe macbine Fi"'. 91 Canopy. heRd . .s. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6
1
1�'� � 

4 
' 0 Car air 8tora�e motor. R. Hardie. . . . . . . . . . . . . . . . . . . 6.;0'(;'(; ditions of zincs. Four amperes is perbaps .. fair tlgllre expressed III letters. to C R. . A. Connect the lJattery to the blndlug posts, (/ and g'. iu Carbrake. S. Stitt 8 . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �17.\!'.l 

on an ordinary circuit. 3. How large a storae;e battery (7549) J .  R. C . w ri tes : P lease gi ve Fig. 9. 2. Please state how to make tbe battery to run g:� �g�Pll��: �:�·J����':,rti; : : : : : : : : : : : : : : : : : : : : : : �11:��! Would be required to mve tbe same volta"e and amperage something of the construction of a repeating coil. Such tbe motor. A. You will lind a battery especially adapt- Car rooF. dO!,ble. C, H. Hutchllls . . . . . . . . . . . . . . . . . . . �1 ,:28!! ". " d ' ('!ardinJl enllme divldipg apparatus. A. Lejeune . . . tilh,94h aud bow to make one, and tbe difference in the cost of as used in connecting a ground circuit with metallic tele- ed to such work as running this motor fully escrlbed' l Carri8l<e top 8torru curtain. J. T. Lawless . . . . . . . . . . 617.:194 tbem. A. You will need the same number of storage pbone circD:!t. A. A repeater coil is an induction coil with drawings, In SUPPLEIlIENT No. 792. price 10 c�nte by Case. See Show case. I . 
f G cells as of potassium bicbromate cells. A charging bat- whose two windings are Pllt on togetber and lire of equal mall. Ca8�J:m�it� . . Ht�i.�� . . �a��� .. . .  co����. tIO� . :' :  . . . . :. G17.2\o tery will also be required. Tbc cost of both will be much length. One of the windings Is u'ed to complete tbe (7555) M, L. ask� : What is the mean- ce"b��!: t:.��ti�� .b����.��.,:,:,��� . ��a� :.��: .A: .I.):.�I.-. 617.2H greater than of one alone. A form of storaJ(C cell Is de- metallic circuit. the ol.ber t{) connect between the sub- Ing or derivation of the word "Breguet." used In dc- Centrlfu",al mHchlne. T. �enderson . . . . . . . . . . . . . . . . 617.1i>:! • Ir d h d t I te hi I .. . 

u • Chair. See Wh,eeled chaIr. . scribed in SCIENTIFIC AIlIERICAN SUPPLEIlfENT. No. 845, scnber's w e an t e groun , so as 0 comp e s c  r- scribing certain watcb movement8 -88 Breguet balf Chuck. K MarCIl le . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IZ'!,1.5 price 10 cents. cllit wlthont ground in!! the metslllc elrcuit. Various spring." The word Is. of couroe. French. and cannot be �l���I��\'6'8e�·l·D�Gr::rO;,k::::::: ·::::::::::::::::.: �l7;28� 
(7545) F. B. F. w rite� : 1. I ha. ve a mo- sorts and moditlcations of tbis can be found in Poole's found in dictionaries. A. " Breguet " IS the ·name of a Clamp. See Bell clamp. Cultivator 8hovel clamp. 

tor made from the drawings and specl1l.c�tions in tbe Telepbone Handbook. price 81.50 hy mail. man, a Swl88 watchmaker, Abrabam Louis Bregnet. C1e:�ln�n:"��Wnl< low furrows. J. H. Nelson . . 616.905 
(7550' C 0 H wrl'tes ' 1 I am about bom 1747. died 1828. See Webster's Dictionary. blo- Clevis. singletree. G. �hor8en . . . . . . . . . . . . . . . . . . . . . . 61!.2I� SUPPLBllENT. NO'. 641. whicb I wish to convert Into a , ' "  • • 

hi I tion His name Is connected with bis in- Clock bel l .  alarm. W. E. Porter . . . . . . . . . . . . . . . . . . . . . . �1 . . tSl dynamo. What size wire and what quantity will It re- to make a new armature of tbe drum type for motor 641, grap. ca sec • Clot.hes drier. J. H. Beardsworlb . . . . . . . . . . . . . . . . . . . . �16.� 
quire on the 1I.eld magnet!! Also what size wire and as I think it will have double tbe efficiency with tbe ventions. 

• • gg���: �;:.e���I�'i!b�d�;.IW.·c: ·tiaj.iie8: : : : : : : : : : : : �g:� wbat quantity and what style of armature will produce same amount of wire. How many .. rougbt Iron rings ' (7556) A. C. S. wri tes : In your Ibsue of I Clutch. friction. �. W. Hili . . . . . . . . . . . . . . . . . . . . . . . 617Jl!!8 
d N te d Q ri I to Compass beam. � .  A. lI�nnnh . . . . . . . . . . . . . . . . . . . . . . 617.011 a current of 50 voltsf A. There seems to � a confusion I would be best to use and of what thickness 1 A. Tbe ; November 12. un er 0 s an ne es n answer Concretebreaklnl/ machine. Fairchild &; Wilton . . 617.310 O'f Ideas bere. TO' convert the motor of SUl'PLBJDINT, best thing to do Is to buy armature disks punched for H. J. L., you stated that the alternating current taken Cone and ball bearing. King &; Eg8ll . . . . . . . . . . . . . . . .  616,007 

© 1899 SCIENTIFIC AMERICAN, INC.



J t itutifit �tUtritau. 
cCoO

n
pyv,,,,y,g

erprde
rs
iv 
•• 
ecC.bS". ip

nh· A
el·p

R • ... A . .  n . .  
t
.b.O . •. . 

y . .. .
.
.
.
.
. .
.
.
.
.
. 6 . .  17. '.1.37 

. •. 
66F. ·.�� �I{il t?erii9 enl£nts . M

echanical m'it'bmrrtiIZ, Tit �;rbISb . . . . . . . . . . . . . .  �l�'�M '" 
M:r�r-f,��oB���lighten·inJl

a
ir�a�bi�e·.· j�.'li.· Brtgiit: " Corks, machine for reshaping crown. H. \V. Camp- 617 2..... mall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,223 

Cor�
e
��pper 'or'coife,,' roaster: ;:otarY::s: 'P: 'Pickett 616:9i� 

ORDINAR Y RATES. Metal calking tool . J. �'. Scblick . . . . . . . . . . . . . . . . . . . . . 617.(J5.I 
Cotton gin grid. M. D. Daroovala . . . . . . . . . . . . . . . . . . . 617.22H :\letal workiilg machines, tool holder for. J .  J .  Counter and shelving, movable combination. D

. 
'I 02 B[na8

cikdepPa�Kee, 'eeaa
cchll.· nin8eserrt.�oi Onn, ' : !�$cle.nOtOs aa Ili •. nnee M Dal 

hl "d· · · · · · · · ·  
'1" 't" 

' 1" ·t·· " · · ·  . .  · ·  "t" · · f" . .  t· · · · ·1 ·  617.(X)8 
Hunt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 7. 1 _ eta s an ores. e ec ro y IC uppara us or rea · 

Coupl in�. See Car coupling. 'l'hil l coupling. pr-For some classes of Advertisements. Speci'(Li and ing. li-. D. Hurton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.R91 
Vehicle coupling. Hi(lhr�' ratr,� fire required. . �Uf{OS����,'r::�i�?�;; �;i��!�� ffiiii: ' 'wiilditiiiC' 617.007 

8�:�I:'·e�s:�i\.�k��: Gray: : : : : : : : : : : '. : : : : : : : : : : : : : : : : :  gN:�n l'be abo,=e are , c�arge.s per ap:ate li�e-ab9ut e l�ht l\linin� brnce. D . . J acobs . . . . . . . . .. . . . . . . " . . . . . . . .  " . .  617,16.'1 
Crushing or grinding mil l . (I'. Hamachek . . . . . . . . . . . 616.921 words per !lne. 'I hls nouce" sbow� the WIdth of the l ine. I Minnow bucket and trap. com bi lled. S. Heberling 6lti.!J24 Cuff fasteller. 1,+'. A. Bagley . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.304 and is set m agate type. ��ngravlngs l!-lay head ud ver- Motor. See Electric motor. 
C I . 

J H P t 616 001 tisements at the same rate per agat,� lme, by mea�urE'- J Mutor. C. M. llel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.222 u tlvator . . at ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' ment. as the letter p.ress. AdvertH�ements !llu�t be Motoric force. means for converting heut into. Cu ltivator . . 1. W. RatcHft' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.971 received at Publt�atlOn Office. as earl� �� '1 bursduy lrgens & Brun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.032 
��:�1�:�g�: �: �a��l�r��: : : : : : : : : : : : : : ' : :  : : : : : : : : : : : : : �}�:i:� mornmg to appear In the f" l Io\\' ln2' week s ls�ue. Mower �rass catcher. Jawn. O. A. \'oun�. . . . . .  . . . 617.fK)6 
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8�if:�:�:�e��l:��.�h���o:::'.I.��:.:.:.: :.:.:.:. :. :. :. : :.:.:. :.:: �if:� WO�tPou��!���e��nJl!Ca�S �:���ik�Jr.?:��.������r �����i.: c�;� b;�i�d: :A:US: ::::::: 
Cycle saddle supvort. W. B. Wilberforce . . . . . . . . . . . 617.(0) time and money by using our Night soil. etc . .  appnratus for destruction of. J .  Damper. stove. A .  Obnemus . . . . . . . . . . . . . . . . . . . . . . . . . 61i.2I>Ii FootanlfHanlfPowerPlacnl'nem H. Mitchell et aL . . . . . . . . .  . . . . .  . . . .  . . . . . . . . . . . . .  617,2"4 Dental forcep juints. �uard for. J .  A. Gholson . . . 617.2,1i U U Numberinll macbine. W. \V. Sawyer . . . . . . . . . . . . . . . 617.052 Detector. See Fire damp detector. Nut lock. 1,'. Hardill� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.015 
B���.

f
��

i
B�i!fJ'ea����.� •. �'. �:. �.�Iz: : : : : : : : : : : : : : :  : : . �l�:� A-���:d:�:r�f::if:c�;;;ry. ��� t���i��·�';."c�ii,�Y6�r·t·er"i. W;igiii. : . ::::: :  : . : �l�:l:I� Door cheCk I Lar8en . . . .  . . .  617.106 B L th s t Ordnance breech mechanism, M. A. Lynch . . . . . . . . 617.110 Door closer: Ho�an & ·�.icMa·tio;.i : : : : : : :  . :  .. .. .. . . . . . . . . 617. 1:'9 - a e ,  e c. Ore grmder and amahzamator. J. Gerst le . " . . " . . .  616.U15 Door banger traCk. L. A. Kirk . . . . . . . . . . . . . . . . . . . . . . .  61'.02i SDEC.A. FALLS MFG. eOMPAr, Puint sample, i". D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . 617. 119 

Bgg� �� fi��e�gg��'l�rT�yn.�I��:::: .:::. : : : : : . . . .  : : : :  �l�.w.J 695 Water St. , Seneca Fal ls, N. Y. ���·li.teir����n/ PX�ilowers . . . . . . . . . . . . . . . . . . . . .. 616.883 ))oor. storm. O. Cobb . . . . . . . . . . . . . . . . . . . . . . . . .. 617.:JOS. 617.:l!19 Paper vessel .  W. M. Kinnard . . . . . . . . . . . . . . . . 61".9:l8. 616.9.19 nowel for conduit pipes. R Carroll . . . . . . . . . . . . . . . . . . t1Hi .R� Pen yielding- support . .  J. J. Jone� . . . . . . . . . . . . . . . . . . .  616.931 
B�r�f.

h��t���fh�s d"ri:/lcber . . . . . . . . . . . . . . . . . . . . . . .  616.965 Ptm�i��t F.�r�tw
l.d�!.8D;J�e . .  (':(�:��.i.���.

i�.� . .  �t���.�� fll7.U9 Drying apparatus. \\' . •  J. M. Dobson . . . . . . . . . . . . . . . .  617.148 Perforating' machine. H. S. Griffin . . . . . . . . . . . . . . . . . . fl17.012 Uril l . See Grain drill . Photographic dark room, N. Harrison . . . . . . . . . . . .  fil7.017 Dumb waiters. automatic lock for. G. Seaber� . . . . fil7.1!J4 F t P d T URRET LATHES PI Photographic developing apparatus. N. Wi�ht . . . . . 616.900 Electric conductor support, J. M. Ander"en . . . . . . 616,8;2 00 ower :r� Flbllpers. and Drill Pres.e;. 
an- Pick. �'. Kortick . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 61i.105 Electric current .upply. etc .. apparatus for. Pres- SHEPARD LATHE t'O .• 133 W. 2d St .• Cincinnati. O. Picker. See �'ruit picker. ton & Gi l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi17.121 Pictures or advertisements. nppn.ratus for pro-Electric elevator. A. B. See et al. . . . . . . . . . . . . . . . . . . . tn7.128 I tbt ducing successively changing. C. l-t�ougerat . . . .  617,244: Electric furnace. J. A. Deuther. . . .  . . . . . . . . . . . . . . .  tl]ti.UOO Wa 1111\rtb's Pin. See Safety pin. ElectriC machines. means for cooling dynamo. WV Pipe. See 'j'obacco pipe. Von Siemens & Rotth . . . . . . . . . . . . . . . . . . . . . . . . . . . . filfi.979 Pipe connection, E. H. IsraeL . . . . . . . . . . . . . . . . . . . . . . 617.251 Electric motor. C. R. 1\leston . . . . . . . . . . . . . . . . . . . . . . . . ti17. 1 1 4  Sol •. " PJant protector. L. J. Merriman . . . . . . . . . . . . . . . . . . . .  611,O-'{4 ]<;Iectric switcb. u. H. Schuck . . . . . . . . . . . . . . . . . . . . . .. 6li.llJa Plow. wbeeled . N. O. Stark" . . . . . . . . . . . . . . . . . . . . . . . . .  616.�84 EJectrIc SWItch. quick break. Bossert &, Holton . . . tn7.275 Pole and doubletree coupl ing plate. G. W. Con. }I�lectrical apparatus. helIx for. J. 1\ Wil liams . . . .  B17.Of;'; rad .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.900 ElectrICal CI)nduits. pilot wire rod for. J. Arnot . . .  fil7.216 D· PI t Pole or shaft coupling bolt for vehicles. E. L. l<;lectrical distributlOn system. 8. Kirhn . . . . . . . . . . .  617.IHIt I .� a � Stltndltrd I,owe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.107 }(�Iectricity from machmery of locomutlve ., means '" � " .. I Pottery and maltinll thereof. C. O. Purinton . . . . . .  617,299 for �elleratinJl. H. ��. Roach . . . . . . . . . . .  . . . . . . . .  617.187 Pres�. See Copying vress. Manual power press. Elcctrode for .torage batteries. tubular. T. A .  ur Price List on application to Printing machine. W. Spalckhaver . . . . . . . . .  6lti.981. 616.982 Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61i.OOo 

WALWORTH MFG CO 20 Oliver St . BOSTON MASS. I I;Ulver'Zil1g apparatus, W. A. Koneman . . . . . . . . . . .  �17.030 Electrode. storage battery. T. A. Wil lard . . . . . . . . . . 6li.00I . . ,  . , l ump. C. A. Wrtght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.212 Electrodes. means for producing battery. T. A .  I'nmp curb. C .  A .  8artJitr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.219 
Ele�;����netic 

. ;'pp;':ratus . for" .. ctilaiing ii;ech: 617.002 H I  G H G  HAD E W�� �G MAC H I N E RY , PU'a���
I
�:'�. �.��S�.�

i
.�� . .  ������.�.�� . .  ���. �H: .�tc: :  617,019 anism. S. H. Hoggson . . . . . . . . . . . . . . . . . . . . . . . . . .  617.099 · Purthng"s. etc . . machme for makIng. H. Dahlman 617.283 Electromagnetic brake. F. C. Newell . . . . . . . . . . . . . . . 616.956 § Single Machines or Com - ft�fr:.�ijii�P

.
I�i��'jj'i':;nii;,.&. Giiy. : : : : : : : : : : : : : : : : : : : �g:� �::�:�g�: E��.�J;;:��? �I.��.����: . . . . . . . . . . . . . . . . . . . .  617.:iOa plete Equipments for Hail way electric block system. H .  Baluss. Jr  . . . . . .  617,139 

��::�i�:�
e 

§:�
t
"C'::di�� �n�li,c� . .  Gas' eng'iIie: "  Ko: 617. 104 Any Class of Work. Rai§7�m����� . 

o
.� . �.i�

e��.,����� . ����'. jOi
�I�fl: .�:. �: 617.059 tary engine. Steam engine. Your Correspondence is Solicited. Railway rol ling stock. means for altering galles Engine. O. P. H .. rtman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.249

. 

ur IIlu.trated Matter and Price. on .of. L. p�a

. 

rce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.180 EX�I�i
;?!g�.�� . .  ���.
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: . .  �.: 616.9;,0 . appltcation. �:H::� ss��
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F 'ag�:�:t��' 'for' ii-oiler: b�7.167 
��ye"lass attachment. C. A. Etherington. Sr . . . . . . 617.242 , J .  A. FAY &. CO. H. (iarrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.010 Eye"lasses or spectacles. mounting for rimles •. J .  1 0-30 J oh n  St . . CINC INNATI .  OH IO  �:n::� i�':.�� �\�':,�\U��p!ir:�u�:��k

J
�rederiCk: 617.166 

l<'llr����i'�ier:j: T '({'eniiei iy: : : :  : : : '. : : : : : :  : '. :i;i6:932; gmflt son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.088 )4'astener stud member. separable. G. E. Adams . . . 617.269 WO RK S HOPS Rnzor stropping and honing apparatus. Platt & �'eedinJl machine. H. P. Feister . . . . . . . . . . . . . . . . . . . .. 617.151 Dos Passos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.182 Fence. C. J. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.970 Hazor stropping mn-chine, G. Beston . . . . . . . . . . . . . . .  617.274-�'ence machme. A. D. \Vilkinson . . . . . . . . . . . . . . . . . . . . 617.001 ' Hefrillerator. P. L. Cron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.144-Fence machine. wire and picket, J. R. Jones . . . . . .  616.9.10 of Wood and Metal Workers. with- ltegiHter. See }I'are register. Weight re�ister. )4�ence. wire. J. M. Denning . . . . . . . . . . . . . . . . . . . . . . . . .  617.084 out steam power, equipped with ltin�. See HOIl riuJl. 
�:rb��.I�efl�i':t'; ';eg�t�g��
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. (�: :afes���.r.���.��. : : : : : : : : : : : : :  :U:� Filter. faucet, .W. H. Vance . . . . . . . . . . .. . . . . . . . . . . . . .  617.1�'i M AC H I N E RY _ Huler und spacer. S. C. La Due .. . . . . . . . . . . . . . . . . . . . .  616.943 "'ilter for conductor pipes. A. Martin . . . . . . . . . . . . . .  617.032 allow lower bids OD jobs, and give Sad iron. core heating. H. P. Carver . . . . . . . . . . . . . . . .  616.8»fi �·iIter. water. O. E. Nickey . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.17i greater profit on tbe work. l\lachme. Safety pin for scarf •• etc .• J. E. Fuller . . . . . . . . . . . . .  m7,091 }tire and street service hydrant. P. Eley . . . . . . . . . . .  617.on6 gent on trial if desired. Catalog 1'ree. �andpapering machine. A. C. De 'V·olfe . . . . . . . . . . . .  617.233 Fire damp detector. G. A. Lyncker . . . . . . . . . . . . . . . . . .  617. 111 W .  F. '" JOHN BA R N E S  CO. Sash balance. Z. M. Lindley . . . . . . . . . . . . . . . . . . . . . . . . .  616.9f7 
�i��;r':foir�o'!,"refg,.

a
[�::�e .. r����'i �t��a:a.���.��· �l�:l:f 1 999 RU B Y  ST. . ROCKFO R D .  I LL. ��:� g�rJ'e":.·t.tRI:r�h�iI�· .. ��I.I.��: : : . : : : : : : : : : : : : : :  ��:�A Fisbing tackle. O. 'I'. DOul<berty . . . . . . . . . . . . . . . . . . . .  fil7.236 Sash lock. 1'. R. �tevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617. 131 Floor coveril1/! b.tener. J. K. Thoma . . . . . . . . . . . . . . 617.204 PATENTED HOLDERS and I NSERTED Saw. butcher's, G. Nus.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  617. li8 Floorin,l!. machine for making tongue and groove, Saw Iluard. II'. A. Ea.stman . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.239 G. Jobn.on. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.023 ......, CUTTE RS for lumlng. Form· Saw. band. E. J. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.927 Flour. etc .• manufacture of. E. B. Watson . . . . . . . . . 617.266 ing, ThreadIng-. Bor- �nw settmg machine. G. "\\' .  Kent . . . . . . . . . . . . . . . . . .  61�.935 Flower pot. M. L. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.968 ED lng, Cutting-oil' and Knurling. TIme Sawing machine. felly. A. C. Wood . . . . . . . . . . . . . . . .  617.005 Flower stand. A. H. Freese . . . . . . . . . . . . . . . . . . . . . . . . . .  617.000 __ =- and stock saved in forgmg. and grtnd- S.cissors. ban bearin�. T. Murphy . . . . . . . . . . . . . . . . . . .  617.176 

���?tar..��h�:.��!��n�l�i:m��l�e.::et·tiod 'of' and 6Ii.243 � �ing made easy by �::i��';!�::t�:i ���:�nd:fv�:j..S:I��·i·riwate·r.: : : : : : : : : : : : · : : : : : : : : : : : :  �g:�fs device for pre.erving. S. R. Divine . . . . . . . . . . . . . . 61i.23; _ Ho!dR.r Catalogue. Sewing and plaiting macbine. G. H. W. Curtis . . . .  617.227 
����a�\:'.k

e
se�· �eci;;�P�t'rniice: ' 

. ·Roa.tiii�· tu'':: 617.2i:>8 The Pratt & ��-::teg a��c�'gr�ri'ri's�';."n����· �i:do�.oY A  ii':a: 617,075 
Whitn ey Co., b 617 303 Fur��E:ij.e. store. K leiner & Parkinson . . . . . . . . . . . . .  617.292 Hacrotnfonr.,dl_. S. A . 

Shad:no�iure.·wilidOW: ·J: Scarie·t·t·. : : : : : :  : : : :  : : : : : : :  617:190 Fuse. combmed time and percu •• ion. J. A .  U Shaft loop. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.945 Walsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.265 "heet metal plates. die for. L. L. Sal<endorph . . . . .  616.976 Game. C. E. G'bbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ';)7.006 ROU N D O R  SQU AR E BASE Ships' ventilator •. automatic valve closer for. G. Game apparatus. ban. Neely & Bradt. . . . . . . . . . . .  . K17.297 J. N. Carpentier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.077 Game counter, Mark"raf It Boemermann . . . . . . . . . . 617.174 SKINNER Sbirt. B. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.:IOi �:: ��;r:!: b��n��{t"en�: .�: .�' . .  ���.��.�� : : ' : . : : . : :  :iW�t �Wof,II�. le!'vt �:� �fg'i,';;{
a8e.;:�vr't.\ii��d:.e:;��.tt. Hunt . . . . . . . . . . . . . . 6Ii.252 

Gas genera.tor. acetylene. F. E. Bundy . . . . . . . . . . . . .  616.889 accurately made. Greater �ilk. manufacturing artificial. Fremery & Urban 617.009 Gas Ilenerntor. acetylene. J. L. Gebhart . . . . . . . . . . 617.246 CRpactty t.hUD any otber Singletree hook. A .  R. Sullivan . . . . . . . . . . . . . . . . . . . . .  617.263 HflS gener:ltor. acetylene. J. IJ. Styron . . . . . . . . . . . .. 617,2ti2 chuck. Set flcrews of cruci- Sluice. electrolytic reducing and amalgamating. G"'R��g��i';,r . ?���.���: .  �.����.��
i.� . �.����. ��:�'. �'. 617.:m g�';.d·:�:�. D�J�r'���d�::i Sna� �oi�'2':A::c·o,:,iier: : : : : : : : : : : : : : : : : : : : . : : : : : : : :  �g:� Gas. pump or compressor, J .  Keith . . . . . . . . . . . . . . . . . . 617.026 wrench witll each chuck. Soap banger. E. Roenins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.259 G n.q vending machine. J. Geen . . . . . . . . . . . . . . . . . . . . . .  616.!J14 Holds straight or taper Soap kneading machine. A. & E. Des Cresson. Gearing. cbain. J. Halder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.919 work . Can be In.tantly ad- nieres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.282 OenerntoT. See Gas Ilenerator. justed from 0 to greatest capaCity. Soil for planting. apparatu!' for preparing. D. Generator. �'. J. Furman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.092 SKINNER CHUCK CO. ,  Church st . •  New Mack .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.112 (T Img-. electromechanical . C. E. Beach . . . . . . . . . . . . . . 616.879 Aole cutting machine. C. E. Goddard . . . . . . . . . . . . . .  616.917 (; rne) e delineator. Batson & Sawtelle . . . . . . . . . . . . . . . 616 878 THE OBER LATHES Spindle drivtu,z bands, mechanism for guidinJl Bra.ve cover. H. D. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . b16.891 . . and applying tension to. J. Boyd . . . . . . . . . . . . . . .  617.276 Grea�e tr lp. H. Sieben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.057 Spinning machine, mule. \V. Bonney . . . . . . . . . . . . . .  617.141 
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617,102 For Turning Axe, Adze, Pick, Sprayinll device. B. D. Tabor .. . . . . . . . . . . . . . . . . . . . . .  616.989 
- � k Sledge. Hatchet. Hammer, An- Spring wheel. F. 1,. & A . . Koebl�r . . .. . .  : . . . . . . . . . . . .  �16.9f2 machine for. C. F. Ern . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.909 ger. �'i1e. KnIfe aIld Chi.el Han- SprInkler head . automatIC. G. Eo �,ggtn •. . . . . . . . . .  611.0\Ii 

r{�����::�t:,n:�r�oi}�Wg�!����:. �.' . ���
I
.��.�: : :  : : :  �3:= dIes, Whi�etree8, Y ?kes, �pokes, • �f!��:�:. �::i�la��� i(�ra�

I
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d
J� 'Gaiiaii<i: : : :  �f�:� Handle. See Tool handle. Porcb Spmdle •• Sta,r Bamsters. Stairway step coverIng. D. Walker . . . . . . . . . . . . . . . . .  6Ii,� Handle. W. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.103 Table and Chair Leg. and other Stake pocket . J. C. Kinsley . . . . . . . . . . . . . . . . . . . . . . . . . . tilf;.940 Hanger. See Sash han,ger. Soap hanger. Trousers irregular work. St,ation indicator. T. C. Nee�er .. . . . . . . . . . . . . . . . . . . . .  616.954 

Harhn���'i"erret, A. E. Lycan . . . . . . . . . . . . . . . . . . . . . . . . .  617.109 rr Send tor Circular A . ��::::: ��n:�: ��;,�.
ast:ute��

iP.I�� . .  : : : : :  : : : :  : : : : : : :  3H:gr: Harrow cleaner . •  padinlt'. A. Ander.on . . . . . . . . . . . . .  617.070 I The Ober Lathe Co., ChaIrrin Falls, 0., U. S. A. Steam boiler. water tube. J. Provuncher . . . . . . . . . . 617.2!lB 
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e
�:���atorBw���rd

e:eiurii . 'sysie'U;: ' E: ' p � 616.973 
Hatters' kettles. device for clean.ing. J. E. Mor· GET TH E RIG HT A Holly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,100 tOil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.296 1 Step cover fastener. D. Walker . . . . . . . . . . . . . . . . . . . . .  617.207 HR.Y or manure loader. C. Malmquist . . . . . . . . . . . . . .  61fl.H48 Sterilizing and washing machine. combined. W. Hay tedder. J. A. Swan.on . . . . . . . . . . . . . . . . . . . . . . . . . .  617.� The easiest method of Mcer- rr Send for N. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.2i11 Head re.t. H. M. Jo .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.025 I talnlng the proper angle Catalogue 16. Stocking. J. F. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.040 Heat.er. See Kiln be .. ter. Tire beater. I required in any work is Stoker. mechanic .. l .  D. R. Ward . . . . . . . . . . . . . . . . . . . .  617.302 Heel trimming machine. A. McDowel l .  . . . . . . . . . . . .  617.008 to use our ' Stopper. See Bottle stopper. HinOle. detachable . . J .  H. Morrison . . . . . . . . . . . . . . . . .  616.11.'>2 Storage battery. F. W. Schneider . . . . . . . . . . . . . . . . . . .  616.978 
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.�� .. : : : : : :  : '. : :  : '. : : : '. : : : : :  31HtJ ANG LE ���:i�:r°:'�\i'lill���Ij. �. \::?t:: : :  : : : : : : : : : :  : : : : : : :  �H� Hoistin" trip and .ling, E. W. Wiley. Jr . . . . . . . . . . .  617.267 I ND ICATOR,  Street sweeper. G .  E .  i"chnepper . . . . . . . . . . . . . . . . . . . . 617.055 Hook. See Door or like hook. Singletree hook .  Suspender end. C .  F.  Edgarton .. . . . . . . . . . . . . . . . . . . . .  617.085 

HO�.'!ago��?�: Galpin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.11;.1 ;:,hl��.::eb:t�':,e� SWi���ng�:!I:;;I.�ctrlc switch. Telephone er-
Hydrauhc juck . . J. Weeks . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  617.135 with a nnlversal Syringe. C. Savino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  617.12i IndICa��I'. See �tatI.on I1ldlcator. ... bevel for t r a D S - SyrinJ!e and atomizer. E .  A .  Franklin . . . . . . . . . . . . . . 617.24-5 InsectICide and maklllll s!lme. C. E. Hore., ' . . . . . . . .  61.! .. 020 ferring any given Syringe nozzle. E. T. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . 61fi.96..'l InSUla�ng ,!rm . . J. D. 1'ahaferro . . . . . . . . . . . . . . . . . . . . . 6) •• 062 1  angle. It i. as ae- Tablet macbine. A. R. Morris . . . . . . . . . . . . . . . . . . . . . .  617.235 Iron. ee Sad iron.. , . curate as our Micrometer Protractor. In degrees a not Tag. O. L. Apthorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.875 .lack. See Hydraul te jack. '1 rip jack. made in mInutes. Nice]y gradua.ted fromOto 90, an well Tannm extract s. makin�. J. Blair . . . . . . . . . . . . . . . . . .  616.882 Ja� c1.o"ure. G. W. Burkhart . . . . . . . . . . . . . . . . . . . . . . . . 61�.R� finished. Every mechanic. carpenter. machinl.t. tool- Telepbone exchange sWitcb and .illn .. 1 appar .... Jo!ntmq clamp. J. N. �oberts . . . .  ,' . . . . . . . . . . . . .  � . . . . 6t . .l� I maker, cabinetmaker draughtsmh.n and tinsmith should tus. W. \\' . Denn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.145 Jcnnts for tu�ular artIcles. machIne for makm�. I own one. It is au indispensable tool to all using anJlleH. Telephone rer.eiver. J . . J. Mulconroy . . . . . . . . . . . . . .  616.953 J. N. nllhfax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61�.!I2O Can be u.ed for lathe work'with,mt tbe bevel Price 81.  I Tele.copic mountin". c. A. R. Lundin . . . . . . . . . . . . .  617.108 Kiln he1lter. G . . W. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 • .  200 A & T I C Chi F II M U S  A I Te.t apparatus. traveling. E. Speiden. Jr . . . . . . . . . . 616.!l8.1 Kl11ttlllg machme. J. F. Nelson . . . . . . . . . . . . . . . . . . .  �1,!.� J . Steve ns rm s  00 0 . . copee a S, ass. . . . . Thawin" npparatus. R. A. Lackman .. . . . . . . . . . . . . . . KI7.IHB I�3.bel holder, F. P. Mens�h . . . . . . . . . . . . . . . . . . . . . . . . . .  fill).9.�1 Theatrical stage appliance. O. Gates . . . . . . . . . . . . . . .  617.154 Lamp. acet.ylene generat,!,g. H. Oehl . .  . . . . . . . . . . . .  617,04\ J UST WHAT EVERY YOUNG ELECTRICIAN WANTS ! '1'hill coupling. I,. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  6Ii. )(2 Lamp,.cup�I" tall • . E. S. P'per . . . . . . . . . . . . . . . . . . . . . . .  �1�.966 , Thill coupling. W. Pearce . . . . . . . . . . . . . . . . . . . . . . . . . .  617.181 Lamp noldtng deVICe. adjl�sta\>le. M. M. Parvin . . 61<.179 , THE MODEL Tbreshin" machine attachment. C .  D .  Chalfant . .  616.899 Lathe attachment for cuttmg Irregular forms. J .  � I Tbreshin� machine straw rack. F. B. McDaniels .• 617.116 P. B�opby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.88., DYNAMO-MOTOR Ticket. railway mileage. W. A. Thr  .. l 1 . . . . . . . . . . . . . . 617.20.') J,eg. arllflCl,!I. W. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . .  �16.�7:1 • Tipple. C. S. Farrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.087 I,evel. d,tchmg. S. �. Garner . . . . . . . . . . . . . . . . .  ; . . . . . .  til6.912 WlII l Jecompose 'Va. '1'lpplpr. rotary. F. '1'urnbull . . . . . . . . . . . . . . . . . . . . . . . . .  617.065 Lever arms �o theIr shafts, means for securing, ... ter. Do Electro Plat- i Tire cleaner. pneumatic. W. Glasgow . . . . . . . . . . . . . .  617.288 · A. J. Robmson . . . . . . . . .  : . . . . . . . . . . . . . .  : . . . . . . . . . .  61 , .,124 lng, LIght Incandes- Tire heat.er. Ferl'll"on & Holmen . . . . . . . . . . . . . . . . . . .  617.152 L:ght "!el ls. means for closlnll. M. H. Crittenden . 616 • . lO2 cent L 8m p s  Run 

I 
Tir('. inflntable. W. F. Cornelius . . . . . . . . . . . . . . . . . . .  616.901 I�lghtnmi! arre��er and fusible cutout. combined. .. ... Machinery, etc. Tire. pneumatic. S. Pattisson . . . . . . . . . . . . . . . . . . . . . . . 616,962 

· L'n:vton & WIlcox . . . . . . . . . . . . . . . . . .  , '  . . . . . . . . . . . . . .  61 • .  1 40  1·ires. etc . •  elastic filling material for cycle. J. Lllne l iquor. apparatus for making b,sulflte of. V. I IT Send 2<. stamp Deborde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.2:lO 
· 

D.rewsel� � . . . . . . . . . . . . .  & • • • • • • • • • • • • • • • • • • • • • • • • • • • •  �17.237 for illus. catalogue. Tires. machine for repairinl{ pneumatic. }I .... W . 
f" qU!� aOOl llj,g app�r'U-u·T �i A. !arnard . . . . . . . . .  �lH� E lbridge E l ectrical Apparatus Co" E lb ridge. N. Y .. U .S .A. Max.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,033 
L����d.s 'l;�.� U!�rt'dS: app:rarru� 1�r' 'separatiiig: . I \ 1'irt��.nc�aH.I�"r����:.I.S:.����?�. �?� �������. ��.�� 616.967 
L �on�ma� &

h "7
"r�ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.029 I 'l'obacco pipe. J. Mitcbel l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  61i.006 

I�g�oinot�:e ... p�m�guild. S. H. Dunning . . . . . . . . . . . .  �1!.238 i:�g�·����!���!�rt :·(?ve�s������·: : : : : . : : : : : : : : : : : :  �H:�� Loom. W. S. fhoma • . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  61 , .311 I '1'op. chameleon. C. Abrell . . . . . . . . . . . . . . . . . . . . . . . . . .  617.(1)9 Loom battell�. means for securmll shuttle blocks . Towin� machine. J. A. Mumford . . . . . . . . . . . . . . . . . . .  617.17:') to. O. W .  ;:chaum . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.191 '1·oY. F. C. F .. eeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6li.0AA room letoll'motioll . we"i-1 1I1<. Poyter <It salk"
' F' 617.045 

I I Toy. W. W. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.209 Joom p a.t- t e r n  arres me mec anlsm. . . 617 290' ; Toy. G. W . .  Wri�ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.213 Hut�h'IlS.
. 
. . . . . . . . . . . . . . . . . .  .

.

. . . . . . . . . . . . . . . . . . . . . . . • I Track fastenlnjl devIce. �'. I,,, Fore.t . . . . . . . . . . . . . .  'iIi.031 Mandohn. F. Isbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.250 Train order .Ign .. l . H. De Wallace.. . .  . . . . . . . . . . . . .  617.2.32 Manu .. 1 power pre ••. Dewes & Shedlock . . . . . . . . . . .. 617.U7 1 Trap. See Animal trap. Grease tr .. p. Matting" A. Buchwalder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.076 TrIp jack. E. T. Trefethen . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.993 ���wlar� •. �a;::-a.·G:(jbiiiOii: : : : : : : : : : : :li� (<JorIt4mIea on JlGQfl 'l) 
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WILLIAMS' 

Williams' Shaving Stick, 25 els. 
Genuine Yankee Shaving Soap, 10 cts,' 
Luxury Shaving Tablet. 25 ets. 
Swiss Violet Shaving Cream, 50 cts, 
Jersey Cream (Toilet) Soap. 15 eta.. 
Williams' Shaving Soap (Barbers'). 6 Round Cakes;. 
J: lb., 4OC. Exquisite also for toilet. Trial cake for ac.stamp_ TIl( J. B. WIllIAMS CO., Glastonbury. Conn. 
London.� Great Russell St., w·e. SydneY. I6I Clarence St.. Williams' Soaps sent by mail if your dealer does not supply you. 

So named because it is simple in con­
struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button-nothing more. One hundred 
men can register in one minute on one Re­
corder. Adapted to large or small con­
cerns. No keys, checks, cards, tape or ink­
ribbon. For simplicity, compactness, dur­
ability and quick registration absolutely 
without rivals. 

F'uU description .for the Q81�in!1. ASK NOW. 
Heywood Brothers &. Wakefield Company, 

1 915 CANAL STREET, N EW YOR K .  
N. B.-For prices, state number of your employes. 

50 Y EARS '  
EXPER IEN C E 

A handsomely illustrated weekly. Lar�est cir. culation of any SCientific journal. Terms, $3 a year ; four months. $1. Sold by all newsdealers. MUNN & CO.36 1 Broadway, New York 
Branch Office. 625 F St . •  Wa.hington. D. C. 

A complete lI.t of all the Tools made for any and every purpo.e . .. n fully de­scrIbed and accurately I l lustrated will 
be found In the 189! edItion of MONT­
GOMERY & CO.'S 

TOOL CATA LOC U E .  
It contain. 510 closely printed PlWles 
with index. Book i8 pocket .Ize. 6j( x � Inches. with ronnded edges and 
.tItched covers SPont free by man on receIpt of 25 cen. 

MONTGOMERY & CO. 103 Fnlton Street, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



1 ANUARY 14, 18<)<).) 
Foun<l<d b v  Mathew Carel/, 1785, 

H E N R Y  C A R E Y  BA I R D " CO. 
I N DUST R I A L  PUBLISHERS.  BOOKSELLERS 6. I M PO RTERS 

8 1 0  Walnut St • •  Phi lade l p h ia, Pa.,  U ,  S .  A. 
� 01 ... New and Enlarged Catalogue of Practical and 

Sc;.,,,tij!c Books, 92 PI14<8, 8vo, a New Catalogue of Books on 
Steam, the Steam Engine, ew., and our other Catalogues, 
the whoU coverlin{l everv !>ranch of Scicnce applicd r 0 the 
Art •• sent f"'� and free of postaqe to any om on anI/ part of 
the world who wlU furnish us ,vith his add ...... 

I F  Y O U  S H OOT A R I F L fi 
Pistol or SMtgwn, you'l! make a Bn ' 8 
Eye by sendln" three 20. stamps for 
the Ideal Ha�book " A," 126 pages 
FREE. The latest Encycloped.u of 
Arms, Powder., iS lwt and Builds. Men­
tion SCIENTIFIC AMERICAN. Address 

CO., NEW HAVEN, CONN .. U. S. A. 

placed upon your kitchen range 
:a�8�lcf�il��; �'�Hle�

b
:�i�lr. 

Most Scientific in en" .. 
structi on. LR.rg�liIt. " ti ara. 
an teed r.a pacit.y: Hia-he"r 
R 'W'ard ot Omaba 'F.xpo. 
.d t i on .  Endor"ed bv Ral-
8ton Health C l ub • . 

Send postal for booklet "B" to 
The A. R. BAILEY M FG CO.  

6 4  Malden lane ,  N .  Y .  

Oueen Transits and Leve ls 

I titutifit �mtrita •• 
-� - - - - --------- - - -- -

3 1  
Trousers banller, �'. Skinner . . . . . . . . . . . . . . . . . . . . . . .  617' 130 1 CAN I BECOME  AN ELECTRICAL ENGINEER ? �:����:rF.

i
���J.e�: .�.�:I���: : : : : : : : : : : : : : : : : : : : : : : : :  �f�:� - • 

'ru bes from metallic ingots, mechanism for mak-
'l'u;::r.i/de�ic��1·�8j· .

. Goj.nlan· ;'t' ;"1 : : : ·. : : : : : : : : : : : : :  �n:�J I<'or our Free, handsomely illustrated book entitled . .  Can . Become an Electrical En�lneerl " 
Typewriting machine. A. '1'. Hrown . . . . . . . . . . . . . . . . lilti.8S8 
'l'ypewriting machine. It. J. Fisber (reissue) . . . . . .  11.707 
Typewriting machme. C. H. Shepard . . . . . . . . . . . . . . 61.,056 
Umbrella. self opening or closing . .E. Scherff 

et a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.97. 
Address THE E�ECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, DeDt. A. 

(Conducted under the auspices of . . 'l'UR ELBCTJUCA.L ENGINEER"). 
Urine sellregator, M. 1,. Harris . . . . . . . . . . . . . . . . . . . . . Im.uw Endorsed br Enr, Pr3min8Dt Electrical EDgiae�r. �:l;�: �: �lCd

L��(i::: : : : : : : : : : : :  : : : : : : : : : : : : : : : : : : : : : : �IHl� 1 20· 1 22 Liberty Street , New York, U. S. A. 
Valve. blow 011, '1'. M. Eynon . . . . . . . . . . . . . . . . . . . . . . . . tili.lao 
Valve gear, engine. P. Parcel ls . . . . . . . . . . . . . . . . . . . .  tilti.U5U 
Valve operating mecha.nism. steam. 14'. N. Hush-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.892 
Valve. throttle. H. Brinkmann . . . . . . . . . . . . . . . . . . . . .  ti1ti.Bl:Ui 
Valves of water cisterns. closing device for . 14'. 

W anllelin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.\J95 
Vaporizer. G. Gros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tH'I,1ilti 
Vegetable cutter teed mechanism, J. F.  Hote . . . . til7. 1to 
Vehicle. J. Lindsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 017,112 
Vehicle cou vling. D. J. Sinclair . . . . . . . . . . . . . . . . . . . . ti17 . H�i 
Vehicles. electric propu lSIOn ot. }I'. \V . Schneider til1.1�� 
VehICles, hQuid carbonic aCid motive power for, 

W E  W I L L  D O U B L E  Y O U R  S A L A RY 
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fre' illustrated 100 p. 8. A. Clfcular. t;ample page. of text bOOks, drawing plate and booklet ot letters from 
8tudnts all over tbe world. 
TH E  UN ITED CORR ESPONDENCE  SCHOOLS,  1 56 Fifth Ave. , New York. 

E. G. Ra8�inier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.0·19 METAL CH ECKS BA DGES a n d  PLATE� Wagon .  C. W. Hemm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lil7. 1i>7 OF A LL KIN D S. 
,. 

�:��� ��:k�'�'�)l'Ii�We:;: ':'.�8k�.Y : : : : : : : : : : : : : : : : : : : �:�:� A. WIEBK I N G, 603 Mildred A ve., Cbicago. WA N T E D. 
W."her. "ee Nut lock \V •• her. I b h b GENERA L A G E N C Y  or control fr,r Pac. Coast of 
Watch burrel , C. Morlet . . . . . · . . . . . . . . .  . . . . . . . . . . .  617. 1 15 FOR  SALE ?a�

e 
:�:�����

n
��

o
B���;� �o�r c��� pat.ented art.icles. W. H. Menke·��o .. San Francisco. 

Watch hair fl.rrin� ct)Uer. . C. 'l'eskf" .. . . . . . . . . . . . . . . . .  617.31.11 pass with tripod complete. Geo. Wi180n. MadeUa. M inn. -_. ---- -- -

'Vater reservoir and cooler . B. Metcalf . . . . . . . . . . . . til7 .03.1) I One to 25 tons daily cs,.. 
�!�:� �;:;.t l�·. �·��.!.�,;;so;; : : : : : : : : : : : : : : : : : : : : : : : :  r:H:� nYNAM O AND MOTO R  CASTINGS lf"iI"';W!l!!I �,!:,��, J;;�:-J:g��I�UIIlt.Ji"�11 Wat.er wbe�l. turhin�. K W . Cram . . . . . . . . . . . . . . . . . 617,281 hom � to I horse power. Send for Catalogue. Book 
Wp.i!rht ,·p.I!i,t.pr. H . �·. irbunks . . . . . . . . . . . . . . . . . . . . . .  617,28,j BUBm

g 
U COMPANY, LY N, MAS�. 'BOl[ �. A. ' d B  I � 

M
or 1811 ngme8.t. rewer8 WHtering t 1'(,ugh. au t.omatic, 1" .. �. Stevens . . . . . .  tilti.9)o)t) teU '  how to make a 2 l�ht dynamo to cents THF. I CE MACHINES C ."  E " B ' 

Wh
W�ter

S;he�l'riJlg wbeeL Sprock�t wh�el. IE " - 0 
�'I<-G. �J� �!�rCl1n��h��:e�t Mfi�!k';,����� 

Whepl "uar<l or fender. vehicle. K Kelly .. . . . . . . . .  ti17.101 'I'ALKING MACHINES A SPECIAI,TY. 
",� heels. apparutuH for making vehicle. l .  HukuB. 611.047 I" fa. [ .. Lantarns Wantad AND FOR SAU 
W heel harrow . . 1 .  K. carpenter . . . . . . . . . . . . . . . . . . . . . . 617.278 ll �\'.1 I] OR ElCHANOE 
Wheeled cbair, W .  J. 8treng . . . . . . . . . . . . . . . . . . . . . . . . 617.05ll _ _  • =-____ HAIIACH & CO., 809 �Ibori St., PhD .. , Pa. 
\V inrliug' mnebme. eOIJ. D. (� .i Baker . . . . . . . . . . . . . . . . 617.071 
�::!���I"M�·�ie�:�:����� : : : : :� : : : : : : : ·. : : : . : : : : : : : : :  ���:m DIES AXD DIE MAKING 

Electrical wt�e ::g�I'::.�,,::1 Model Work. 
M. E. SAN GER, 62 Cortlandt St., New York. 

F" I L M S  & M A C H I N E S  F O R  A N I M A T E D  P H O T O G R A P H S  
� vv _ I... A --... D ." � ), " T ... .... ,.. v .  5 "< J ,-- "( l Y N  � 'y Window alld fixture therefor, .1 . H. Giesey . . . . . . . .  G1H.�16 Written for sbop and tool-room use. 96 illustrations. Wire and �Iat fabric makin� machine. J .  Uran. Sent postpaid for $1. J . L. Luca.s, lO FuJler St., Prov., R.l. 

H igh G rade I nstruments with the latest I m p rovement R . . .sOIl . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �I�.&!. 
160 En \\ Ire drawmg machtne, G. Scheel . . . . . . . . . . . . . . . . . . hl •• 053 

I 
p
ag

e . , - I I 240 page Math- Wire stretcher. S. S. Sanders . . . . . . . . . . . . . . . . . . . . . . . . 617. 18!' � i f e r l n g  THE QUEEN ematical Cata- \Vire stretcber, A. B. 'l'born . . . . . . . . . . . . . . . . . . . . . . . lI17. 132 
a:prigftf�;;� • • bYi�a�ro::� 8P- I "� i���������c.h��a����:i� . ���I.�� I.l� . ��:���.�: 617.270 
E NGINEERS' AND D RAFTS M E N ' S  S U PPLIES \y ritinl(. dev\ce .. for use in, E. H. Lanier . . . . . . . . . . .  mr.�'i� 

QUEEN & CO Optical and Scieutific 
\ oke. neck. C. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61. ,22, 

• , Instrument Works. 
69 Filth Ave . •  New York. 1 0 1 0  Chestnut St . ,  Phl l a .  

-Cbt Cvptwrittr Excbangt 
1 � Barc lay St . . 

N E W  Y O R K  
1 6 6 A d a m s  St . ,  

CH ICAGO 
3 8  Bromfield  St.,  

BOSTON 
8 1 7  Wya ndotte St . , 

KANSAS C I T Y ,  MO.  
We will save-you trom 
10 to !ill:' on 'l'ypewrl­
ters of all makes. 
IT S. ... d tOT Catliloaue 

TYPEWRITERS 
HALF PRICE 

ma'!: 7��1 os:!
l
li:l} a�:��:��\�e:, 

many for one quarter. Every m o.· 
chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX. 
CHANUF.U. Sent anywhere with pri v­
i lege of exami nation. Send for Il l . 
ustrated catalogue. 

National Typewriter Exchanlte, �;!,j,�!:':!;. 

Nationa l  Health C lub 
F R E E  M E M B E R S H I P  FOR 30 DAYS. 

Advantages Gained . 
It will be tbe aim of this dub to educate people how to 
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should be on the list. 
Health Appl iances at Wholesale Pr ices. 
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quantities tbe 8ecretary enn obtain anything desired by 
members at whOlesale prices. St1Ul your address and 
stamp fOT C01J!l of PH YSI CA L  MAN. Address 

S. A. DORLAND, Sec., Lock Box 1 7 3 ,  Toledo,  O h i o .  

WELL DRILLING 
lachinas 

OVer 70 sizes and styles. for drillIng either deep or 
shallow wen. In any kind of son l'r rock. MountM 
on wbeels or on s\11s. With engines or bor ... powers. 
Strong, simple and durable. Any mecbanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
DON 'T LEAV E  Y O U R KEYS 

In the front door. F a s t en  
them t o  tbe pocket o r  waist­
band with a key chain secured 
by the Improved Wa8b. 

��::�n .ra�t��:rI:" tt'!fee
'�:1!;; 

death. don't tear the fabric, =0 released Instantly. By mall, 
25 cents. Catalogue of other novelt-�es� fru. 
.. AMERIC A N  R I N G  CO. 

BOl[ P. Waterbury, Conn. 

A�W I'I.B£B 
Manufactory Established 1 .,.61. 

LEAD PENCILS, COLORWD PENCILS, i:!LATE 
PENCI LS, WRITING SLATES. STEI!lL PENS, GOLD 
PENS, INKS, PENC'IL CASES IN SILVER ANI> IN 
GOLD, STA'I'IONERS' RUBBER GOODS, ltULERS. 
COLOltS AND ARTISTS' MA'l'EltIALS. 
78 Reade Street . New York, N .  Y.  

Manufactory Establi8hed 1.,.61. 

eliminat.e 
and inorganic irnpuri. 
ordinary cook stove_ is 

need with . 

E SANITARY STILL 
to give yon plenty or pure, spark­
ling wat.er, �rated with sterU­
Ized afr. Fl'ee booklet. Our '10.00 
STILL bas twice the capacity 
of others. Write at once tor 
particulars. 

CUPlUGUPH CO .. ... No. Green Street. Chica .. 

DESIGNS. 
Badge. Ureenwood & Helmuth . . . . . . . . . . . . . . . . . .  . . 29.m" 
Bicycle frame. J. L. Knol l . . .  . . . . . . . . . . . . . . . . . . . 29,9 •• , 29.945 
B,cycle saddle base, B. �'. Wheeler . . . . . . . . . . . . . . . . . . 29,947 
Boot or shoe tip. W. W. Phi l l ips . . . . . . . . . . . . . . . . . . . . .  29.950 
Cabinet, kitchen, W. S. Wright . . . . . . . . . . . . . . . . . . . . . . 29,943 
Car body bolster. K �'. Goltm . . . . . . . . . . . . . . . 29.!);j;', to 29.937 
Clamp member, Hadford & Boyer . . . . . . . . . . . . 29.920. 29.921 
Clothes line post, G. W. & J.  C. Sanborn . . . . . . . . . . . .  29.940 
Cream separator, H. S. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . 29.941 
Curtain, E. 'r. Burrowes . . . . • . . . . . . . . . . . . . . . . . . .  29,9;'},1, 2:l,954 
Egg t.ester, D. M. Hai"bt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.942 
�'ile or holder, paper, W. Todd . . . . . . . . . . . . . . . . . . . . . .  29.918 
Golf bal l ,  G. A. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,949 
Grate bar, D. S. ltichardson . . . . . . . . . . . . . . . . . 29.924 to 29.928 
Heel counter, Morton & I�yons . . . . . . . . . . . . . . . . . . . . . .  29.9;'1 
lig�:';s\�g�:'ii.J pia�:���.bl.� : : : : . : : : : : : : : : : : : : : : : : : : : :  �:�� 
Hub. ban bearinll, Stokes & Johnson . . . . . . . . . . . . . . .  2'J 916 .J ig screens, frame for supporting ore or mineral 
L"':;���"i.· p9;rt;.��d6e�;: ii'ii,�eltiei-ge;.: :�:

9
'� .�� �:��� 

Paper hordeI', wall. C. Huftly . . . . . . . . . . . . . . . . . . . . . . . . . 29.95.1 
�:���I;;:�I�t�;'�U:';;;t·' -A: :i:Miiier : : : : : : : : : : : : : : : : :  �:�� 
Printing machine doctor blade. G. Udell . . . . . . . . . . .  29,922 
Shirt waists. Rhield or protector for ladies', A. L. Stewart. . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'J,952 
Thread guide, J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!J,!J23 
Wbeel. sprocket. J. T. �·anning . . . . . . . . . . . . . . . . . . . . . . 29.948 

TRADE MARKS. 
Antidote to cocaine or any of its compounds, such us eucaine, Volasem Company . . . . . . . . . . . . . . . . .  32,3li 
Bicycles and parts thereof. S. Dalsimer & Sons . . . .  32,3.')6 
Bt)ubons, Walter ll. Lowney Company . . . . . . . . . . . . .  32.326 
��t��le:d ��o�s ��l�l�lvCeo�r.a�lrt·Hin· 'tiaiiiect: 'Moc;s 32,

3
27 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'2,328 
Chili spice preparations. Gebhardt Cbili Powder 

t�ompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.329 
Cotton goods. musl in and similar. J. M. Moore . . . .  �2.a(1J 
Cre�s���sp��s����ie.I�ilc���!�;';e��i�:�iaerd��� 

Monet et Curtier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.322 Dry goods. certain named. Brion, Pate, Burke & Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.008 
�'urniture polish ,  R. Geshicktier . . . . . . . . . . . . . . . . . . . . 32.331 
Lamps, are, StandRrd Thermometer and Electric 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.11115 Menical compound, Phemque Chemica.l Company 32,321 
Medicinal compounds and articles, certain named. 

E. Wunderlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.318 
Medicinal l iquid for the lips. C. 'r. Kromer . . . . . . . . 3'JJU4 
Medicinal preparation for human use. J .  C. �no, 

Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.31 5 Medicinal preparations. Hance Brothers & White 32.320 Metal pohsh. C. Kllth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.332 
NOIl -heat-conducting materials. certain named, 

W. Il. Morl/an . . .  . . . . . . . . .  . . . . .  .. . .  . . . . . .  ' "  . . . . . 32.334 Oatmeal, includinJl rolled or ground oat8. H-O 
Oil, \�)��:bJ.'\t���Y.'::iJi?���.�!l.� ·. : : : . : : : ·. : : : : : : : : : :  �U,� 
Remedy for certain named diseases of the respir. 

atory organs. G. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.319 
Remedy for drunkenness or inebriety. W. P. 
Rib�r.���W':ope';ilYii) ·& ·So·ri� : : : : : :  : : : : : : : :  : : : : : : : : :  �glg 
SJln itnry lotions for toilet purposes, Sherwood & 

Switzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.31. 
Snuff. Au"ust Beck & Company . . . . . . . . . . . . . . . . . . . . . .  32.323 
Soap. chip laundry. A. ConklinI!' . . . . . . . . . . . . . . . . . . . .  32.:l23 
1'eJepbones, transmitters. sWIt.chboards, and their 

appliances. Keystone 'l'elephone Company . . . . .  32.333 
Watch movements, watchcases. and watch parts. 
W 1lr:,'1.':;s��N��:.''k ����l ��t��

n
COmiiaDY: : : :  : :  : : :  �:m 

LA BELS. 
t o  Anglo.�axon Brand Peaches." for canned goods, 
.. G�:��Oe�' ���t�Jl�?Ttr

a
�lieiy' 'pins: 'C'c)ns'olidated 

6,76
.1 

H H��f��,f ��� <j,��8:::a ' cement: ' p: 'if ' F'ai�iam'b 
6.761 

•• H�I�PS
an

W'onde�:;" 'for' a' c()lillPstbie' bat: box: S: 
6,7'10 

H lr���i�'oii,;; ' fo'r 'soft: c'arbotliit'ect' drinks: 'caperS: 
6.7

63 

•• lr���
t
�l�����:W�ier·. ;; 'for' boiiies' of' 'minerai 

6.76i 
" oTgr�fr,;r�t:.�: ?or

K
s�g���

s
F�ieisilmari: Morris '& 

6.768 
Company . . . . . .  . . . .  . . . . . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . .  6.762 

" Perfection I�iquid Food." for a preparation of 
milk, beef. etc., W. J. Guernsey . . . . . . . . . . . . . . . . . . 6.766 t I  The Great Ea�le Pile Cure. for medicine. 'V. W. 
Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.7b'9 tI Wasbed." for mutton suet or tallow, R. H. An-
drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.7G4, 

PRINTS. 
.. Fit Reform Clothing," for clothing. Snks & Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9i> 
" Fit Reform Garments," for clothinJl. Saks &. Com· 
u TC!n�igi.;·S·biri:'; 'for'siii'r't's: Cutt.er ',, ' C'r08Sette: : : '  &� 

A printed copy of the specification and drawin" of 
any patent in the foreJ{oillJl list, or any patent in print 
'j'lAUeO Rince 186.'l, will be furnished from this office for 
10 cents. In ordering please state the Dame ann number 
of the patent deSired, ann remit to Munn & Co . •  361 
Broadway. New York. Special rates will be Jli,ven where 
0. larlZ'e nnmber of copies arf'! desired at one time. 

Canadian patents may now be obtllined bv the in· t ventors - for auy of the inventions named tn the fore· 
going lI.t, provided tbey are simple. at " cost of ,40 eRch. 
if complicnted the cost will be a litt h� more. For full 
In8tructions address Munn & Co., 36I Broadway. New 'torI<. Ot.ber foreip paten" lIlaJ &leo bo obtained. 

. washer. Superlur air-sniff. Pumps at rate 

" H A N SON HYDRAULIC RAM. 
. Brass del ivery valve s

. 

eat with leather 
1 ft. head t.o 30 ft. elevation ; least head 2 
feet. Performs 100 per cent more duty than 
other rams. Prices reduced Cir(:uiar free. 
F. B. Hanson. 1.,.6 Ceo ter St • •  N. Y. 

DORMAN'S 
VULGANIZERS 

a r e  u sed a l l  over the  wor l d .  
Exclusive Manufacturers of Steam Ma­

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.1XXI. A II Stamp and Stencil 
Tools and Supplies. Brass and steel Dies 
B'I� �l�l;��

p
o
o
f
s
:ri kl����" E�rKff!b,!� 1'tlIi --.-IlP'''I.l 

Printing Presseti, with complete outfits, 
from $1 t

°,JWE 'F: J.e��'D&a.rA"m· CO. 
121 E. Fayette St.. Baltimore. Md., U. S. A. 

the Best Line from 
Ch icago,  Peoria, C leveland,  I ndianapolis, 

to all 
F L O  R I D  A P O I  N T S.  

C H OI C E  O F  R O U T E S  
from 

C I N C I NNATI or LO lJ I S V I L LE. 
Ilr Write for Rates, Time, etc. 

E. O. McCO R M I C K ,  Pass. Traffic Mg r. , C inc in nat l , O .  

� 
Th Wood . n A faultless 

• hatc h i n g  
machine for 50 eggs. 

H Price 87. Heat and mols­regulation and ven­
! a tilatlon, absolui;-

per­fect. 
A book 

about 
the 

Wooden 
ireD. and one about 

the Eseebtor Jneubator, will be sent > Cree to any one naming this paper. 

� G EO. H. STA H L, Q U I N CY,  I LL. 
�� 

T Y PE W H EELS. MODELl LEXPERIMENTAL WDRK_IMALLMI1QtINDl:'f' 
��VELTI[a &: ETC. "!ow YD aTEICIL WORK. 100 NAaaau .r N.Y • 

E X P O R T  TO C E R M A N Y  
We desire t o  represent manufacturers of Tools for 

�:�
l
in�����:o �����hpr���' ��:s

d
��� ,.�ai�

o
��

shl�� 
dres& letters. statinll terms and particulars to Sc�onbaCb 
& Dietzmann. LeipziR"-Eutritz8ch, Germany. 

GAS ��Q GASOLINE ENGINES  
WAT E. R  M O T O RS 

B AC. K U S  WAT E. R  MOTO R co N E.WA R K  N J U S A 

I 
New Catechism ,�� Steam Engine 

For EnRtneers. Firemen, Mechanics and :Ama­
teurs. 480 pages, 325 Illustrations. Bound In green 
silk cloth, size 6� I� In. thick. Simple. tlwrotlilh 
and complete. Readily understood, and gives 
Instructions bow to run all types ot steam eo­
glnes. Price $2.00, postpaid. 

THEO. AunEL & Co., 63 l!'lfth Ave., New York. 

A FREE BOOK. 
How to wet well and how to 
keep well, and look well. 90 
per oent. ot aicklleas oan be 
avoided. OUR oabinet is 
the OXLY one with a Door, 
and ean be tolded into 6 in. 
apao •• 

LOOK OUT ! 
tor take affa.u. that pull 
over tbe head. Don't buy any cabinet betore seei:ng 
it, We s.nll on approval. 
Othera dare not. 

WE WANT LIVE AGENTS! 
10,000 Cabinets aold in past 8 months by ."ent8. Send 
thia.d.andgetFREE BOOK 

Robinson Thermal Bath Co., 
Bctent(lle A'IJU1ican. 711 to 717 JeliefllOD St., TOLEDO, 0. 

a ay ura and wewlJlIhowyoll $3 0 S 8eDd1lllJOllroddre1J8 
howtomaket3adaJ' . abiolutely aure ; we; 

furnish tbe work ADd teach rOll free i you work in 
the Jocaltty where you live. Bend us your addresa and we will 
esplain the businKS fully .rememberwe guaranteeaelearprofi* of 83 for every daY'A work ; absolntely Imre . write at once. BOUL ILlJIIJFU'TIJRlNO CO. IIex US." DETROIT, JUCa. 

T H E  CYP H E RS 
Incubator and Brooder 

The Only  Pract ical System o f  I ncubat i o n .  
Molstnre Self-Supplied and Regulation Ab. 
solute. Produces Stron!lr, Healthy Stock. 

GOES FREIGHT PREPAIO. 
Send IOc. for .mUII IUustrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Ikz lM, W.�l_" N. Y. 
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A Happy New Year 
==-'====--y-=�--.== will be yours to e n j o y  a s  ynu never have be-

fg�eh�J'���� er of a  
WI NTON 

M OTOR 
CAR RIAGE 

We have more t h a n  doubled o u r  facilities, but It will be ne-
���r;

riot������� 
"';;;�.!!!Ii!li!!iIl :lel lvery. Ours Is 
.. t b e bydro-car-

Price 81,000. No Agents. :ra�I�:�:� �� 
tor. One-half cent per mile. Write for Information. 
THE WINTON MOTOR CAR R IAGE CO.,  CleYeland, Ohlo.  

I Emery Grinds--Carborundum Cuts 
That is why Carboruudum does so 
milch Faster aud Cleauer work. 

THE CARBO R U N D U M  CO., N IAGARA FALLS, N. Y .  

.. PerfecUen" Y_ht Mattressell a u d  Cusbioull. 
Every yachtsman knows what It Is to bave wet bedding 
��t.r.J��!�;����l�; :!�r�8�:�'r ;�t��rto order any size or shape of mattresses and cushions. Write for catalogue. Send measurements for estimates. 
MECHANICAL FABRIC CO.,  ProYldence, R. I . ,  U. S. A. 

FOR FIRE PROTECTION, 

_� w(iALDwELL In II 

a. TAN K A"R8 TOW.R 
� by· the leading Insurance Companles. 

W. E. Caldweli CO. ,  lllufsr.'Cl.:R,tU'i!: 
FREE to Manufacturers. West Shore R. R. Shops 
(bl'lck buildings 75:0:300 teet) R. R. tracks ruu lnto bulld-
!.':fJiCt� J�1'i.tOl�jr:�ri�e:."��;n�0�: �¥�s 

WE HAYE FOR SALE 

ONE POWER PUMP 
BUILT BY THE 

WATERBURY FARREL FOUNDRY 
AHD MAOHINE CO. 

This pump Is  built with separate valve chambers and 
four single-stroke cylinders, 5 In. In dlametet· by 12 In. 
stroke, driven throngh gears designed to give tbe pump 
a normal speed of about fifty revolutions per minute, 
wltb a delivery of about 200 gallons per minute. T� 
pump I. capable of pnmplng against a pressure of 1000 
Ibs. per square Ineb. 

All the presaure parts are made of air furnace gun 
Iron, which have been used but little. 

The extra parts for the above Include :-
: �i���:: �:::rg���de rods to conneot same. 
2 cross beads and conneotlng rods complete. 
2 slides for cro.s heads. 
2 babbitted bearings for driving shaft. 
2 caps for main bearings, with bolts and adjusting screws. 
I four�!>ranch dl.�!,arge fi��ing, ���r. ri'ci'f'&Wf.:a. 
� �:t�: �!:ITn'i:'.:"KAT:�<.d. 1 valve bonnet casting, rongh. 
4 "lands, finlsbed (brass). 
I fl�'t' �uf� � ��s\alve. 
1 piece of .'t:aftlng, 'l1Ii-16 In. dllPIleter, with pinion at· tsched. 
1 coupling for above. 1 large gear. same pitch 88 above. 

We have also for sale an accumulator, formerly work­
Ing In conneotlon with the above. - This accumulator 
has a plunger 12 In. In diameter by 12 ft. stroke. 

included with the above are . 
2 special valves. 
2 s8tety valves. 
S .ets of cusbioulng springs. 
2 boiler iron .. pply tsnks, 5 feet In diameter by 7 feet 

deep. Regulating attachment for working by-pass direct trom the accumulator. Cast Iron freights for the accumulator amount � 15 taR&; *" pieces welahlng 831 Ibs. eacb, and 8 pieces welgblng 4lli Ibs. eacib. 
MOTOR CARRIACE D E PT. , 

POPE M FG. 

This Is . 

J t ieutiiit jmeritaa. 
A First-Class 

MICROSCOPE 
And Outfit for Work for 

$16.� 
A ReHable ScIentific lutrumeilt 

Just the Thing for Winter Evenings 
as well as Summer Afternoons 

FLY'S 
FOOT 

An inexhaustible: mine of amusement and 
information for voung and old. Ea!>y to use. 
Perfect optical ' results. " '  One Olav lI!;e the 
microscope a lifdime and never look al the 
same thing twice ' "  

one ofth� thousands 
of interestillK and 
instructive things 
which may hf 
examined by auy 
one w:ith this 
micfOKupe 

Magnifies ISo diametl:rs W.400 times,. 

Outfit consists of microscope as shown,  
twelve prepared ohjects. such as fly's wing.  
(001. of insect , etc . ,  hook describing and ilIu�. 
!rating J ,000 common microscopic object:;, f��:

p
�):���

� 
and covers for mountmg obj�cls 

MIc ....... peo. all ........ up Ie $500.00· 1:. 
BAUSCH 4: LOMB OPTICAL CO. 

Rochester. N. V, . 
NI!W YORK CITY CHICAOO 

" P TRADE M A R K  D " 
overl�':t!lr":ren�r:J�J:iletles EO A M O l  

�t��� �
n
R
all&ount.ries. E N  A M E L E T  T E .  P F L E I  0 E R E  R I A waterproo

. 
f co

.
m
. 
posItion not atrected by petroleum, 

l!!a.lI"tnaw. kerosene, benzine, t.urpentine, linseed, cottonseed or castor oi ls, salt air, water or atmospheric inlluences. 

��'!!�:��E����;��,�����:::' Unequaled for tanks, barrels, tunnels, machinery tn 

��!�!����������������� 1 ?:t':,!lJ'i���k b�� 'J.�ci�::rlgn. col�a�Tls ����h�ao,::�1:,; 

� by mall for .?.5 cents. 
M I C R OTOM E .  THE AMERICAN PEGA M O I D  C O  . . 34B B'way, New York. 
An InBtrumellt for cutting minute seotlons down to the ten-thousandth of an Inch. .CUts clean, qulck and auto-

�;�::"Illn b���e tt�����u� theworld. Manufactured by 
J OSEPH ZENTMAYER. 

2 1 .  So. 1 1  th St., Phi la., Pa. and Repairing. 
THE 

GRABGER BOOT 
�bbee ���.!'c'isto�e:� �<:,':.�bg� �l'�I�� 
�I\�e���st :��� In��';,br�ge�.p�::' f.ro����: 
oak·tauned sole. Suitable for Prospectors and Engineer.. Ctrc .. lars free. 
M. A. SMITH & SON, Boot Makers 
for all uses, Dress, Riding and Hunting. 

. 2& " 27 No rth 1 3th St.,  Philade lph ia. I MIETZ & WEISS 
KEROSENE 

E !'lOI N  E. 
Pn���"1g�g��i��re::J reliable. Runs with common 
=-i1��nepat�:�C\�, '\Y�lt and European countries. 
1 2 8-132 Mott St., New York. 

You £an Build CbiS €ngint, • 
with castings, outfit and instruotlon drawings. This Is tbe best of practical mechaulcal training. This set for � H. P., �.OO· � H. P. $6.00. Send stamp for tree llIus. list No. 834 of tool bargalns showing how you Can save up to 50%. 

tbt 'fraut £ompany, 11 Warrtn Strttt, ntw !ork. 

TIME RECORDER 
Power ? Power ' 

RACINE OA5 AND OASOLINE ENOINE5. 
LoeJU. ENGINE AGEN'I"a WANTED. 

Racine Steam and Vapor 
Launches. Racine Row and 

Sail Boats. Send stamps for 
Catalogue. Speclfy one wanted. . . 

CARSE BROS. CO., . 
6f-M Wabash Ave., Chicago. 

l'hi8 bea.ts Wind. Steam. or Horse Power. We oder tbe 
WEBSTER � actual horse power 

GAS E NGINE 
for 8130, les. 1 0%  discount for cash. 
�l��s���f::i����':!t�'J'l�f. o,ul� 
��eIg�o�gt�����:n::::rt�eJK.ri�'i;u���: M.ade for Ga. or Gasolln�. Also Hori­zontal Engines, 4 to 30 borse power. llr Write for Special Oatalogue. 

MFG. C O . ,  1 0 7 4  West 1 5th St .• C H I CAGO Branch, 38-D Dey Street, New York City. 

Uslnl' Natural Gas, ( 'oal Gas. Produoer Gas. and Gasoline di­rect from the tsnk. 
1 to to H. P., actual. 
Th · . :IIiNrI*ii1J4lld �II--':nifine Co. 
21 W. Wasblngton St 

Sprinll"field, O. 

A "W"ONDER IN V\t�HEELS 
Bicyclists who desire safety under all condItions, who are fond of coast­Ing, but like to have tbelr maohlne under complete control In every emenreooy, should try tbe 

ECLIPSE BICYCLE ���s,:�roUDut&�:�i 
The re ..... sprocket bas an AutomatiC Clntch which Is thrown out of gear by holding pedals &tlli. You COAST with feet on pedal •. Back pressure upon them In"_tautly applies brake, forward pre88ure a. quickly releases 
It, Simple, Safe, Sure. Wtite at once for particulars and pricU to 

ECLIPSE BICYCLE COMPANY , Box X, ELMIRA, N .Y. 

a" • • • • • • •  • • • • • • • • • • ••• • • • •• • • • • • • •  'e 

Cribun� � Bi(y(I�$ 
830.08 and Upward. 

THE BEST I N  THE WOR L D .  17" Handsome illustrated catalogue describing our full line of twenty-three mOdels mailed free. 

tbt B1a�k mfg. £0., €rit, Pa. 
e .. . . . . .. . . . . , . . ... . . . . . . . . . . . ..... ,S 

£altium Ring 
tamp. _ 

BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Get tbe Be8t. Price 83.30 
..Agents WMIted (n ""M"lI town. 

CALCI U M  K I N G  LAM P  CO.,  

______ W_aterbury, Conn. 
u American�H u n nlngs "  

T E L E P H O N ES. 

.�------------.:.-----. -

Buy Telephones 
THAT ARE GOO D··NOT . .  C H EAP T H I N G S . "  

The dltrerence In cost Is little. We guarantee 
0=aT�:tfg!:sb;np�r::fa8���:.°W'u���=� tee and Instruments are both lI"ood. 

WESTERN TELEPHONE CONSTRUCTION CO.  
· 2 5 0-2 5 4  South Cl lntnn St • •  Chicago. 

Largest- Man .. !act .... er. �! Telephonu 
.,""' .... "0111 tn the Un(f"" States. 

"AN INTRUDER." 
long while 
if he knows 
there is a 
SMITH & WESSON 
Revolver in the house. 

~ 
AU calibers ; long or short barrel. . . 17" Write for DeBtriptive Catalogue. 

. • SMITH & WESSON, 
1 4  Stockb ridge St. , Springfield, Mall. 

J ESSO P 'S  S T E E LTHB\'.JNY 
f O J?  T O O L S ,  S AW S  E T C 

W"! J l S  S O P  &. S O N S  � Q  9 1  J O H N  S T  N E  .... Y O R K  

PRINTING INKS 
Tbe SCIENTIFIC AllERlo:JAN Is  printed with CHAS. 1I:NEU JOHNSON .t CO:S INK, Tenth aad LoIll� Sta., PhUadelphla, and 47 Boae 5t., opp. D_ N.w Yorll 
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