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NEW YORK, SATURDAY, APRIL 15, 1899. 

OUR RELATION TO THE PEACE CONGRESS, 
The forlllal announcement of the names of the dele­

g-ates selected to represent this country at the meet ing 
of the so-cal led disarmament conference reminds us 
that this epoch-making- event i s  near at hand.  That 
the conference will  mark a new era in international 
affairs there can be little doubt-theg-eneral skepticism 
of naval and mi l i tary llIen notwithstanding. That it 
wi l l  lead to a.ny i mmediate d isarmament, however, 
either com plete or partial, is aUogether unlikely, and, 
indeed, i t  is douhtfu l  i f  such a result was contem­
plated by the Czar when he addressed his famous let­
ter of i n vitation. The objects of the conference wi l l  

. be rather to  arrest. the present alarmiug rate of increase 
i n  naval and mi l i tary arlllalllents, and, at the sallie 
t ime, to determine upon some plan of internationat 
arbitrat ion. If only the fOl'lner of these object.s be at­
tabled, it wi l l  be a great tri umph for the cause of peace, 
and wi l l  carry the nations a long way toward the 
splendid goal of universal arbitration. 

Evidently the first thing to be done is to stop the pre&­
ent mad competition, which is due chiefly to the ri valry 
between Russia and France and Germany o.n land and 
between Russia and France and England on the sea. 
In the determination to make her fleet equal to that 
of any other two, Eng-land has i ncreased hel' average 
naval estimates from $75,000,000 in 1890 to 1894 to $132, -
972,500 in 1899, and other nations are increa'!ing tJn>ir 
naval and military expenditures in  a silll ilar ·'r

'
atio. 

If the Peace Congress is able to call a halt, it will open 
the way to the considel'ation of a grad ual and pro 
rata red uction of armaments on sea and land. 

It  is rumored that, on account of the smal lness of our 
army and navy, onr deleg-ates ,vi l l  be bustructed to op­
pos.e disarmament and lend their strong support t.o a 
scpeme of international arbitration .. It is true that, in 
proportion to the size and wealth of the country, our 
forces are, judged by Eu ropean standards, very inade­
q uate; but th is is a fact that will, 110 doubt, be taken 
into account by the conference. It is quite possi­
b le that in cutting down the European armies and na­
vies to a .. pol ice" basis, it will be considered that t.he 
forces of the United States are only s uch as are neces­
sal'y to protect the country's int.erests under normal 
peace cond i tions. If the nations would consent to cut 
down thei r arlllies fmm say the German basis of 1 
soldier to 17 civi l ians to the United States basis of 1 
soldier to every 445 civi l ians, d isarmament would he 
within measu rable distance. 

••••• 
FIRE PROTECTION OF TALL BUILDINGS. 

The p urpose of the ed itorial in our  issue of March 25 
on the fire protection of tal l  bui ldings is evidently not 
qnite clear to our Boston correspondent, whose letter 
we publ ish on another page. In commenti ng on the 
fact that the New York Fire Depart ment had succeeded 
in forcing water to the roof of a twenty-five story 
building by way of the building's own standpipe, we 
did not say that the building it! therefore" amply pro­
tected fl'om fire. " What we d i d  say was that the ex­
periment shows our tall bui ldings to be better pro­
tected than is generally supposed. Provided that a 
standpipe of ample capacity extends through the full 
height of such a building, it wil l  be possible for a strong 
fOI'ce of engines to concentrate their combined pump­
ing capacity at the seat of the fire, whether it be on the 
fifth floor or the twenty-fifth. Moreo ver, under normal 
cond itions the water would be available immediately 
after the arrival of the engines, and long before t.he 
necessary l ines of hose could be laboriouilly drawn u p  
from floor t o  floor o f  the building. T h e  wonderful way 
in  which the Home Life building- resisted the fiery· 
furnace which was driven for hours by a northeasterly 
gale in through its unprotected windo,!,\,s proves to a 
demonstration that an adequate supply of water avai l­
able on every floor would enable our fire department 
to control any fire that might orig-inate within the 
building itself. At the same time we believe that the 
standpipe capacity of existing tall bu ildi ngs should be 
at least duplicated, and each line of p ipe provided with 
a sufficient number of couplings on the ground floor to 
enable its full capacity to be utilized by the fil'e en­
ginea. 

The case of the Windsor Hotel, quoted by our corre­
spondent, does not apply to the modern fireproof 
building. All the fire engines in Greatel' New York 
combined could not have saved such a t inder-box con­
struction, when once the fire had fairly taken hold of 
the build ing. Holiow timber floors and hollow wooden 
partitions wou ld defy all the stand pipes, roof tanks, 
and other etcetera of fire protection that could  be 
crowded into a building of this kind, 

Literal ly speaking; thel'e is, and can be, no such 
th ing as all ahsolutely fil'eproof bui lding. Even if 
doors, wainscoting, w iUdows, and furn iture were of 
metal construction, there wou l d  stil l  be combustible 
material pI'esent in  the shape of papers, letter files, and 
books in the office bui ldings, and genera! merchandise 
in the wholesale houses. The advantage of so-called 
fireproof construction is that it is slow-burning and 
renders i mpossible such a sudden confiagration as that 
which in the space of a few minutes wrapped the 
Windsor Hotel i ll flames. It tends to local ize a fire 
and keep it within control lable bounds until the firemen 
can reach it. The fact that some of the semi·fi reproof 
bui lding-s have been destroyed merely proves that such 
construction, to be reliable, must be thorough ly car­
ried out. 

• I • • • 
HIGH SPEED ON FRENCH RAILWAYS. 

The compound locomotive is winning laurels for i tsel f 
just now by its remarkable work i n  haul ing express 
trains on some of the French railways. We hav.e not 
been accustomed to look to France for record h igh 
speed performances, the trains in this country and in 
England having been up to a few years a.go easi ly first 
in this respect. Of late years, however, a few of the 
�'rench rai lroads, notably the Chemin de Fer du Nord , 
have been paying parti culal' attention to their express 
train service, with the result  that the la!'t named now 
holds the leading place, running several of its crack 
trains at an avel'age speed, including stops, of over 54'5 
mi les per h our. 

Of the twenty-five expresses that are booked to run 
at a speed of over 50 m iles an hour, there are. six, in­
clUding' one between Amiens and Calais Vil le. 102� 
miles, witH a speed of between 50 and 50 9 miles an 
hour; seven between 51'1 and 51'8 miles an hour; seven 
between 52'0 and 52'7 wiles an hoUl'; and five h aving 
respective speeds of 54'5, 54'8, 55 '3, 56'3, and 57'7 miles 
an hour, including stops;  the last named run is made be­
tween Paris and Amiens, 81% mi les; wh ile the avel'age 
of 06'3 is maintained on a continuous run, without stop, 
bet ween Paris and St. Quentin, a distance of 95�i l II i les. 
What a splendid service this is will be understood when 
we bear in mind the fact that the five faso.test trains ex­
ceed the speed of our own Empire State Express, which 
is ti m ed to run from New York to Albany at the rate 
of 53 '58 miles an hour, though they do not equal the 
Atlantic City fl ier on the Philadelphia and' Reading­
Railroad. The trains are not so heavy as the E mpire 
State Express, although some remarkable work has 
been done with trains of between 300 and 400 tons, run­
ning at speeds of from 40 to 50 miles an hOlll'. 

Perhaps the most i n teresting feature of this express 
service is the fact that it is worked by compou nd loco­
motives of the four  cylinder type. These engines have 
generous grate surface: a large total heating su rface, 
in some cases approach ing 2,000 square feet; and em­
ploy steam pressure as h igh as 227 pounds to the square 
inch. The high pressure cyli nders are within the 
frames, beneath the smoke box, and are coupled to the 
for ward pair of drivers, while the low pressure cyl i n­
ders are outside the frames and connect to the reltr 
pair of drivers. 

M. De Glehn, the designer of the locomotives, says 
that he adopted the compound system because, with in  
the  li mits of  weight illJposed, he can secure a more 
powerful engine than is possible with the s imple sys­
tem. This is due to the superior economy of com­
pounding, which he has found enables the same weight 
of boiler to su pply an engine of from 15 to 2 0  per. 
cent greater power than it could if the simple high 
pressure systelll were used. .. ... .. 
LATEST BATTLESHIPS AND CRUISERS FOR THE 

BRITISH NAVY. 

The annual statement of the First Lord of the Ad­
miralty, recently made to Parliament, announces that 
the British naval estimates for the coming year are 
$132,972,500, an i ncrease ot over $14,000.000 over those 
of the fiscal year now drawing to a close. The total 
force is to be raised to 110,640 officers and men, an in­
crease of 4,250 men over numbers for the present year 
and of 10,590 over the authorization of the year preced­
ing. 

Of the battleships authorized and under construc­
tion (see articles on British navy, SCIENTIFIC AMERI­
CAN of November 26 and December 10, 1898) the six ves­
sels of the " Canopus" class, 12,950 tons and 18� knot!!, 
will all underg-o their trials between June of this  year 
and July of next year. Of the six ships of the" Formid­
able " class. 15,000 tons and 18 knots, five are bui lding 
and the sixt.h is about to be laid down. Special inter­
est attaches to the four battleships of the latest type, 
which will be known as the "Duncan" class. They show 
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the effccts which improvements in armor and motive 
power are having in increasing speed and coal capacity 
and red ucing the thickness of belts and barbettes. The 
particulars of the new shi ps are as follows: Length, 
405 feet; beam. 75� feet ; mean draught, 26� feet; d is­
placement, 14,000 tOllS; speed, 19 knots with 18, 000 in­
dicated horse power under natural draught. The he It 
will be 7 inches, decreasing toward the bow. The bar­
bettes wi l l  have 10 to ll-inch and the casemates 6-inch 
armor. The armament will be fOUl' 12·i nch, twelve 6-
inch rapid-fire, twelve ::I-inch and six 3·pounders. The 
remarkable feature of these battleships is theil' h igh 
speed of 19 knots and the fact that it is to be obtained 
w ithout the use of forced draught on a contin uous run 
of 150 knots. The splendid qualities of Krupp armor 
are shown in the reduction of the belt to 7 inches in 
t h ickness. 

The eight first-class protected cruisers of the .. Dia­
dem " class, 11.000 tons and 20%, knots, are all about 
com pleted, and the " Diadem " has recently made a 
fun fmm Gibraltar to the Nore, a d istance of 1, 320 
knots, at an average speed of 19'27 knots. Six armored 
cruisers of the" Cressy " class, 12,000 tons and 21 knots 
speed, are u nder construction. All of the above ves­
sels are i l lustrated in the second of the articles above 
mentioned . 

The latest cru isers are four h uge armored ships of 
the same size as the " Terri ble," but of higher speed 
and l IIore powerful  armament, and two armored 
cruisel's of the same speed but smaller size. The larger 
vessels are known as the " Drs ke" class. Thei l' par­
ticu lars are as fol lows : Length, 500 feet; d isplacement, 
14, 100 tons ; speed u nder natural draught, 23 knots; 
horse power, 30,000; side armor, 6 i nches ; casemates, 
6 inches; armament, two 9·2·inch, sixteen 6-inch rapid· 
firers, fourteen 3-inch, and three 3-pounder!!. The 
coal bun ker capacity will  be 2,500 tons loose stowage, 
with a maximum capacity of about 3, 500 tons. The 
smal ler armored cruisers will be of 9, 800 tons and 23 
knots (natural draught), and they w i ll carry four 

'6- inch guns in turrets and ten in casemates. The side 
armor wi l l  be 4 inches in thickness. Two new battle­
ships, of a design not yet completed, two 9,800 ton 
armored cruisers and three smaller cruisel's are also to 
be laid down this coming year. 

To any thoughtful observer of the present trend in 
naval design, the most remarkable fact. as shown by 
these new vessels, is  the gradual mergi ng of the two 
types battleshi ps and cruisers into one. Here we have 
a battleshi p  of 14,000 tons and a cruiser of 14,100 tons 
with only an i!l�h difference i n  . the thickness of the 

. side armor and' w ith a total enel'gy of gun-fire d is­
tinctly heavier for the cruiser than the battleship. 
We think it is l ikely that·.the t.wo types will i n  two or 
three years time be merged i nto one, to be' known by 
the name of cruiser-battleshi p. S uch a vessel will be 
of 20 to 21 kn ots speed and wil l  possi bly carry nothing 
heavier in the way of ordnance than i mproved l O inch 
rifles of extremely high velocity and great rapidity of 
fire. 

• ·e· • 
A CRITIC ANSWERED. 

'Ve find in the col u m ns of our contemporary The 
Ele�trical Engineel" London, a criticism of an article 
u pon " Electl'ic Fuses, " which recently appeared in OUI' 
col umns. The criticism, summed up i n  a word, is that 
the subject is not new, and the su bject mattel' is ele­
mentary. We plead guilty to both counts oC the in­
d ictment, and shal l probably need to do so i n  n umer­
ous cases in the fut.ure. !Since The Electrical Engi neer 
and the SCIEYTIFIC AMERICAN were young a new gen­
eration has ('ome forward, who req uire the same in­
stl'Uction u pon the same practical matters that we 
required, and the large number of acknowledgments 
that we receive for these efforts in our col umlls from 
time to t ime prove to us that such educational wOl'k 
is needed and is regal'ded by many readers as valuable 
to t.hem.  

We are proud to be classed as  an educational journal, 
and no letter which comes to our office is answel'ed 
with greater care than one which has evidently been 
written by some school boy who sho ws an i ntell igeut 
desire for enlighten ment on any su bject that comes 
within the p l'ovince of our work. 

• .e .• 
OUR NAVAL CONSTRUCTORS TO BE EDUCATED 

ABROAD. 

The course in naval architecture at Annapolis which 
was started two years ago by Lieut. Hobson has been 
abandoned, and now young- graduate constructors w i l l  
b e  sent abmad to complete theil' education. For many 
years it has been the practice of. the Navy Department 
to select several of the scholars of high standing of 
each class at the naval academy and send them abroad 
for supplementary i nstruction in Europe, usually in 
Great Britain or France. The American students 
nearly al ways won hOliers in the foreign schools, and 
this is  said to have caused" jealon'sies which resulted in 
closing the Royal College in England and the National 
School in Paris to Americans. Our na\"a.l authorities 
also reached the concl usion that the American officers 
need not de pend upon foreigners to learn an art which 
was already being brought to a high state of perfection 
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in America. Then a course in naval conl!ltruction was 
started at Annapolis under the direction of Lieut. Hob­
son. Congress at its last session withheld all appro­
priations for a course at Annapolis, under the im­
pression that several American colleges had established 
adequate courses in naval architecture, but it  has been 
found in many cases that these courses were wholly 
prospective, so the Navy Department does not now 
feel justified in sending officers to take these courses 
until they are mOI'e firmly established. It is extraordi­
nary that naval architecture should not be taught in 
our great naval schools. But in view of the present 
condition of affairs it has been determined to return to 
the former practice. Two of the members of Constructor 
Hobson's class will, therefore, be sent to the U niversity 
of Glasgow, two to the Ecole Poly technique in Paris, 
while the remaining two will be compelled to abandon 
the construction corps and will become line officers. 

• •• •  
NEW SYSTEM: OF WIRELESS TELEGRAPHY. 

A system of wireless telegraphy differing in principle 
from that of Marcon i  is attracting attention just now 
in  the world of science, according to The New York 
Tribune. The essential fact w hich is utilized i n  the 
new method was discovered by Hertz in 1887, and has 
since been developed more fully by other investigators. 

Ordinary wbite light when analyzed by a prism is 
broken up into a spectrum of various colors, each one 
represen ting vibrations of the ether at a different rate 
from those of the others. The violet rays have a much 
shorter wave length t han the red ones. By photo­
graphy and other lUeans it has been ascertained that 
in addition to the waves which produce visible colors 
and the visi ble effect which is called " light " there 
are others which are shorter than the violet waves, 
and some that are much longer than the red ones. 

What are called the .. ultra-violet " rays, because 
they proceed from a region in the spectrum beyond 
the visi ble violet, possess pecul iar properties. They 
have a singular relation to electricity. One of their 
characteristics is that if  they are projected upon an 
electrified object, they will assist in discharging the 
store of electricity thereon. Here is another peculiar­
ity : Suppose that a narrow gap is created in a cir­
cuit through which an electric current has been flow­
ing; that the wires on each side of the gap terminate 
in knobs, and that the knobs have been so near 
each other that the current can leap across, in a sho­
wer of tiny sparks. Now, if the distance be increased a 
trifle. just enough to check the flow of sparks across 
the gap. and then a beam of ultra-violet radiance be 
made to fall upon the knobs, the flow is restored, and 
the sparks will again begin to leap from one terminal 
to the other with almost incalculable frequency. 

Prof. Zickler, of Brunn, Moravia, has perfected a 
method of signaling with ultra-violet rays, in which he  
employs apparatus operating on the  principle just in­
dicated. At the sending station he uses an electric 
light of the arc pattern, inasmuch as the electric arc is 
particularly rich in ultra-violet rays. The light from 
the lamp is concentrated by means of a concave mirror, 
as in the case of a searchlight, and is projected in a 
slender, compact beam. A lens used in the front of 
the lamp to assist i n  the work of concentration is made 
of a speeially selected material, a kind of quartz, which 
will not fi lter out of the light the invisible ultra-violet 
rays. I mmediately ahead of the lens is placed a mova­
ble screen of glass, that has also been chosen carefully, 
because it will obstruct these ultra-violet rays, although 
it wi l l  not interfere with the visible radiance from the 
arc. 

Any one at all familiar with the ordinary system of 
telegraphy knows that the operator alternately closes 
and opens an electric circuit by bringing one terminal 
in contact with the other and then withdrawing it. 
The length of time during which a contact lasts and 
the size of the space between the contacts can be varied 
enough to constitute a full alphabet. In the Zickler 
system the letters are formed after the Morse code or 
any other that may be preferred s imply by removing 
the glass screen from in front of the lamp and then re­
stol' ing it .  The interruptions of the invisible radiance 
effected in this way are of such lengths and are so 
spaced as to fal l  i nto an i ntelligible scheme. Instead of 
opening and closing a" key " as in ordinary telegraphy, 
the operator uses a convenient device for altering the 
posi t ion of the glass screen in front of his arc light. 

At the receiving station a bit of apparatus is  used, in 
which a suitable lens catches the pencil of parallel 
rays and focuses them. Just inside the box in whose 
front this lens is set there are two terminals of an elec­
tric circuit brought near to each other, but without 
touching. One of the terminals is a small globe coated 
with platinum foil. The other is a round, flat plate, 
having a polished surface, so as to serve as a reflector 
as well as an electrode. It not only helps to complete 
a circuit for the flow of a current through wires in the 
station, but it also catches the focused incoming ul­
tra-violet rays, so that they fall in a tiny spot on the 
center of the disk. 

The d isk is set at such an angle that the rays are re­
flected on to the glob ular terminal.  Both, then, feel 
the influence of the ultra-violet rays, and are enabled 
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to develop a. stream of sparks that would not other­
wise flow. The sparking is not the important feature 
of the performance, though. But the flow of the cur­
rent thus promoted may be made to affect other in­
struments in the circuit, such as a . .  sounder " or tele­
phone or a bell. And when, by the interposition of 
the obstructing screen at the sending station, the 
arrival of ultra-violet rays at the receiving end is 
stopped, the flow of the local current ceases, too. The 
apparatus here described can be made to give signals 
by any of the approved systems. 

It should be noticed that this plan differs from the 
heliographic method of signaling with a sunbeam 
thrown from a mirror in this important respect : The 
latter plan deals with visible light, which is completely 
extinguished and restored. Any one near the receiv­
ing station can see the flashes and interruptions, and if 
versed in the code can read the messages being trans­
mitted. But in Prof. Zickler's system the l uminous 
rays of the arc light continue to shine steadily. No 
one sees any fl uctuation in their brilliancy. All that 
is interrupted and restored is a beam of absolutely in­
visible radiance, which can be detected only by a suita­
ble receiver. 

The receiver, too, must be suitably placed. Unless 
the beam from the sending station falls upon the lens 
of the receiving apearatus, its signals cannot be read. 
The system guarantees perfect secrecy, therefore some­
thing that even the Marconi method does not now seem 
to promise. The electromagnetic waves which Marconi  
uses are generated in such a manner that they spread 
in all directions and can be picked up by any one who 
has a receiving instrument of the right sort. 

Searchlights have been made which throw a beam 
for a distance of thirty or forty miles, and an interval 
of ninety or a hundred miles has been spanned by the 
Chicago Fair projector, which was removed to Mount 
Lowe, in California, and transferred to the vicinity of 
San Francisco d uring the war with Spain. Presuma­
bly the invisible rays can be detected as far away as 
the luminous ones. And it is conceivahle that, with 
improved apparatus, this system can be worked suc­
cessfully for more than a hundred miles. It is a costly 
system, howt\ver, and available only for service in 
which it is feasible to lay out large sums of money for 
the original installation. 

T hus far Prof. Zickler has covered only about a mile 
with his successful experiments. This must not be re­
garded as any indication of the limitations to which 
the plan is subject. Although Marconi has had a l ine 
working for a year or so between the Isle of Wight and 
Bournemouth, eighteen mileH away, and expects soon 
to have another workin� across the English Channel, 
between Folkestone and Boulogne, thirty-two miles, 
it may not be long before Zickler outdoes him in the 
point of distance. The system is not yet in operation 
on a commercial basis, but it promises to command a 
great deal of notice in the near future. 

• ·e· • 
WOEHNELT'S ELECTROSTATIC CURRENT BREAKER. 

The new contact breaker devised by Dr. A. Woehnelt, 
of Charlottenburg, and dAscribed and illustrated in 
the current number of the SUPPLEMENT, gives such 
remarkable results achieved by such simple means that 
the following notes on its structure and action may be 
of interest to readers of the SCIENTIFIC AMERICAN. 

The coil which I use gives normally a 5-inch spark. 
I remove the condenser, screw the make and break in 
tight, so that its poles are pressed firmly together, and 
insert the new current interrupter in the primary 
circuit. 

This interrupter is made in the following manner: 
A plate of sheet lead, 300 square centimeters in area, is 
placed on the bottom of a large storage battery cell 
and is connected to the nelrative pole of the current 
supply (100 volt direct current). The positive pole con­
sists of a short piece of No. 14 platinum wire fused i nto 
the end of a glass tube filled with mercury, so that the 
platinum makes contact with the mArcury. The glass 
tube is then fixed upright in the jar, so that the end of 
the platinum wire is about % inch above the plate. 
The jar is half filled with water, and the positive pole 
from the current supply is pushed into the mercury of 
the tube. The current is now turned on, and sulphuric 
acid diluted with twice the volume of water is added 
little by little until the water becomes conductible 
enough and the coil begins to act. This action is sig­
naled by the formation of an arc between the pla­
ti num pole and the lead plate, together with the pass­
age of a perfect torrent of sparks between the terminals 
of the secondary coil. These sparks come so fast that 
they appear as a thick, continuous band which wavers 
and curls about in a most remarkable manner. The 
arc between the platinum pole and the lead gives out 
a loud hum, the tone of which is close to middle C 
(512 vibrations), while the spark-band of the secondary 
emits an ear splitting note in the neighborhood of 
high C (1024 vibrations per second). On increasing the 
distance between the terminals, the note of the second­
ary becomes lower in tone, while on decreasing the 
distance it becomes higher and higher. The length 
of the spark appears to be about one-half the wave 
length of the sound produced. 

The spark-ba.nd formation continues until the dis­
tance of the terminals is 6� inches, when it breaks 
down into the spark form ordinarily seen, and so con­
tinues until 7% inches is reached, the maximum length 
under these conditions. The spark capacity of my 
coil is thus increased from 5 to 7% inches. No con­
denser and no make and break other than the one de­
scribed is used. 

Experiment shows that the length of spark obtai ned 
depen ds on the current introduced into the primary. 
and this may be governed with ease; in fact, the leugt h 
of spark depends on : (1) The resistance in the outside 
circuit; (2) the area of the lead plate; (3) the strength 
of the electrolytic solution; (4) the distance of the pla­
tinum terminal from the lead plate; (5) the area of 
cross-section of the platinum wire. 

For X-ray work I use a No. 18 platinum wire and let 
the sulphuric acid in drop by drop, stirring the w h i le 
until the proper intensity is reached. The result is a 
surprising increase in penetrating intensity and general 
effectiveness, while if discretion is used in dropping in 
the acid, no harm follows to the tube. 

This new current interrupter is l ikely to be a boon 
to the holders of compal'atively small coils, for the 
effect obtained seems to depend more on the primary 
current at the service of the operator than on the 
length of the wire in  the secondary. It is certain,  at 
least, that a coil receives a great increase in effective­
ness through very simple means. This d iscovery of 
Dr. Woehnelt's will give a fresh impetus to X-ray work, 
wireless telegraphy. vacuum tube lighting, and to the 
phenomena connected with alternating curren ts of 
high frequency. R. K. DUNCAN, 

Hill School, Pottstown, Pa. Professor of Physics. 
. .. ' . 

THE HONEY BEE NOT A NATIVE OF AM:ERICA. 
No one seems to have taken the time and trouble to 

thoroughly investigate the early history of the honey 
bee in America. Enough is known. however, to assure 
us that it is not indigenous to the country, but was, in 
all probability, imported by the early colonists. 

The earliest mention of honey in America, so far as 
considerable research discloses to the writer, i!:l in 
Irving's account of De Soto's wanderings. While the 
adventurer was at the village of Ichiaha, in June, 1540, 
his men found "a quantity of bears' grease preserved 
in pots, likewise oil made from the wal nut, and a pot 
of honey. The latter they had not before seen, nor 
did they ever again meet with it during their wander­
ings. " * 

Some have inferred from this that the honey bee was 
in Florida at this period, and that it was indigenous to 
America. But this does not fol low; first, because the 
village in which the honey was found was located in  
the  country since known as  Northern Georgia, 01', per­
haps, Northern Alabama, and not in Florida; second, 
the honey mentioned was very possibly the product of 
the humble bee, which was a native and very widely 
scattered . 

Nevertheless, the honey bee. was probably intro­
d uced by the Spanish settlers, in Florida, at leas t, at a 
later period, for Bartram, who explored the country in 
1773, mentions honey and beeswax as articles of barter 
among the Indians. He speaks of honey in EO many 
places in his book, that it must have been quite com­
mon, and, t.herefore, could not have been the product 
of the humble bee, whose store of honey is very scant. 
Bartram was told hy a physician that there were few 
or no bees west of the peninsula of Florida, and but 
one hive in Mobile, which latter had been brought 
from Europe. Traders had also informed him that 
there was none in West Florida. t 

At this period the honey bee was common all along 
the eastern shore of the country, froUl Nova Scotia 
southward. The fact that it was not found in the in­
terior is good evidence that the insect was not a nati ve 
of America. Otherwise natural s warming would have 
distributed it throughout the land long before the ar­
rival of the white man. 

Jonathan Carver. an Englishman, explored Wiscon­
sin and the adjacent territory in 1766-67, and in  his 
book, published soon after, he mentions the common­
est insects. The honey bee is not among them, but the 
humble bee is refel'red to as follows : "The bees of 
America principally lodge their honey in the earth, to 
secure it froUl the ravages of the bears, who are re­
markably fond of it. "t 

According to a writer in  The American Bee Journal 
for July, 1866, the honey bee was first noticed by white 
men in Kentucky in 1780, in New York in 1793, and 
west of the Mississippi in 1797. At the present day 
this ind ustrious little bee is scattered throughout 
America, and the production of honey is constantly in-
creasing. CHARLES H. COE. .... ,. 

THE International Air Power Company has pur­
chased �he plant of the Rhode Island Locomotive 
Works and the Corliss Steam Engine Works, at Pro­
vidence, R. I , where auto-trucks will  be manufactured. 
It is stated that operations will  begin at once. 

• Conquest of Florida, page 12. 
t Bartram's Travels. 

� Carver's Travels. 
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A NEW HAY·STACKER. 

The illustration presented herewith represents a 
novel hay·stacker. the i n vention of Roddy C. Coble, 
of Marion ,  Kan. The stacker is provided with a base 
upon which there is mounted an upright and a post 
which may be swung by means of a bar normally lock· 
ed by a foot·operated gravity·latch acting in conjunc· 
tion with a keeper. Arms are pivotally attached to 
the swin�ing-post, and to the outer ends of the arms 
a fork is pivoted so that it can be swung up and down. 
A lock is pivotally connected with the fork in order to 
secure the fork i n  normal position when filled with 
hay. Between the arms an angle latch level' is  pivoted 

COBLE'S HAY-STACKER. 

which coacts with the lock. Links pivotally connect 
the angle latch lever with the swinging-post to permit 
the cO(jperation of lock and lever. Mounted upon the 
allgl e latch lever is a releasing-lever, which can be 
operated by a cord to unfasten the lock and angle 
lever in order to permit the fork to assume its dump­
ing-position. The fork can be raised and lowered by 
means of a rope which is secured at one end to the up­
right, is reeved through a pul ley connected by a bail 
with the fork and through guide·pulleys in the upright 
and base, and is secured to a winding-drum. 

When it is  desired to transfer hay from one spot to 
another, the fork is carried to its lowest position in 
order to receive its load. After having been loaded, 
the fork is raised by means of the w inding·drum. As 
the fork is carried upward its teeth will maintain a 
horizontal position, owing to the pivotal connection 
between the lock and the fork, bet ween the angle lever 
and the lock, and between the angle lever and the 
li n ks. After the fork has reached the desired eleva­
tion, the operator swings it by means of the bar 
previously mentioned, the gravity latch having first 
been released from its keeper. The fork having been 
swung over the desired spot, the releasing lever is 
operated to unfasten the lock, thus causing the fork 
automatically to assume its dumping position by reason 
of the weight of the hay. After having discharged its 
load, the fork returns by gravity to itBnormal position, 
and may then be returned for a new load. 

... I ... 
THE BUNDY ACETYLENE GAS LAIIP. 

Since the first use of acetylene gas. lamps on bicycles, 
numerous improvements in construction have been 
made in the direction of safety and convenience. 
MallY of the improvements contributing to the desired 

BUNDY ACETYLENE BICYCLE LAIIP. 
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end are found in a lamp made by the Frank E. Bundy 
Lamp Company, of Elmira, N. Y. 

The lamp consists of the customary generating and 
water chambers. The generating chamber occupies 
the lowermost portion of the lamp. and in it is in­
closed a cartridge, which is termed a . •  carblot." shown 
in the engraving. This carblot is of novel construc­
tion and is made so that the water does not come in 
contact with the carbide. The cartridge is d ivided by 
means of blotting paper into a series of annular car­
bide cells surrounding a longitudinal central passage 
through which water is precipitated. The blotting 
paper absorbs and conducts this water to the various 

carbide cells, thus obtaining that uni· 
form and slow generation of gas ne­
cessary for the production of a good 
light. 

'l'he construction of this cartridge, 
furthermore, enables the operator to 
relight h is lamp with the same cart­
ridge Illany times. The blotting paper 
being used as an absorbent and as a 
distributer of moisture when the water 
is t.urnl'ld into the water column, also 
actl� as an accumulator of the moisture 
after th e water is turned off, and the 
heat, "hich is produced by the action 
of the moisture on the carbide, dries the 
blotting paper, and the blotting paper, 
in turn, absorbs the moisture frolll the 
exhausted ash and leaves the balance 
of the carbide perfectly dry, thereby 
doing away with the objectionable 

odor after the ligh t has died out and preserving the 
balance of the carbide in the car blot. 

The water chamber is located above the gt'nerating 
chamber, with the water com pletely surrounding the 
gas tube. The water is supplied to the carbide by a 
supply pipe entering the central passage of the car blot. 
A needle valve, operated by an exterior handle, con­
trols the supply of water. The water is also automat­
ically controlled by a small check valve, which operates 
when the gas pressure becomes greater than the weight 
of watl'lr in the water chamber. 

To dry the gas, which is necessary after generating it 
with moisture, a neat device in shape of a felt plug is 
provided, which is screwed into the gas tube, and 
through which all the gas is forced before it enters the 
gas tube. The gas tube is made in  such a mallner 
that it forms a miniature gasometer. The water in the 
water chamber cools the gas before it reaches the 
burner, thereby supplying the burner with a dry, cool 
gas, which gives a bright, whiteJight. 

When it is desired to use the lamp, the water cham­
ber is first filled by means of a short filler tube, shown 
in the cut. The gas-generating chamber is unscrewed 
and the carblot placed in the carbide receptacle. After 
the generator has been replaced, the needle val ve is 
opened to supply the water to the carbide. The gas 
generated rises, passes through the gas tube, and is 
then ignited. 

In addition to the making of bicycle lamps, the 
manufacturers of the lamp described have also con­
structed a lantel'D which burns acetylene instead of 
oil. The generating apparatus is, in every respect, 
similar to that employed in the bicycle lamp ; and the 
lantern itself presents the same general appearance as 
an ordinary oil lamp, over which it is .so marked an 
improvement. 

...... 
Pari. Expo.ltlon Appropriation •• 

The secretary of the United States Commission to 
the Paris Exposition reports : .. The exact aUlount of 
the appropriation by Congress for the Paris Exposi­
tion is $1.210.000. As the origi nal appropriation was 
$650,000, this is an increase of $560,000. Of the amount 

BUNDY ACETYLENE HAND LANTERN. 
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appropriated, $200,000 will be expended on the United 
States buildings and $150,000 w i l l  be used in the dis­
play i n  the Agriculture and Horticulture Department. 
. . Commissioner-General Ferd inand W. Peck has been 
indefatigable in h is  efforts to f:'ecure this appropria­
tion from Congress, and because it  is about $250,000 less 
than what he expected, he has issued instructions to 
u se the utmost economy in all departments, and will 
cut off the expense in every direction."  This will  be 
necessary to make a display creditable to the United 
States. 

A CHEAP FORI OF AIR·BATH. 
BY PROF. RICHARD K. lIBADIC. 

T hose of the SCIENTIFIC AMERICAN readers who 
have occasion to use an air-bath will find the form de­
scribed below not only cheap but very convenient. as 
it possesses many points of superiority over the copper 
or metal oven, and ·it is fast replacing the latter i n  
chemical laboratories and workshops, where a n  oven is 
desired which does not corrode when substances are 
heated in it which give off acid fumes. The original 
design was one by Habermann. In his form he used a 

A CHEAP FORI OF AIR-BATH. 

bell jar. The writer has modified this, reducing the 
cost of the bath to a minimum. 

Select a large glass bottle and cut off the lower part. 
This may readily be done by making a Illark across 
the bottle at the proper point with a file and then 
wrapping two strips of wet paper entirely around the 
bottle, one a little above and one a little below the 
mark. If the bottle is revolved slowly and evenly and 
a small blowpipe flame is made to play on the space 
between the wet strips, a crack will  start which Illay be 
led around the bottle by the flame. The sharp edges 
should be rounded with a file di pped in turpentine. A 
narrow strip of asbestos wound around the neck will 
form a convenient handle. 

This extemporized bell jar is placed upon a sand 
bath or a ring of asbestos paper upon a sheet i ron pan 
or iron plate. The sand bath, pan, or plate is held 
above the flame by a tripod. The object to be heated 
is placed upon a piece of glass or porcelain raised above 
the sand bath by a wire bent in the form of a small 
tripod. If it is desired to regulate the temperature, a -
thermometer is thrust through a cork in the mouth of 
the bottle. Large grooves should be cut len gthwise 
along the side of the cork in order to allow the free 
escape of the steam or vapors ; in fact. there should 
be just enough cork to hold the thermometer in place . 

• • J • 

The "Oceanic" nnd the Steel Trade. 

The Iron and Coal Trades Review, published i n  
London, recently had the following paragraph: 

It is hardly satisfaciol'y to reflect on the fact that 
although the .. Oceanic "- the mightiest monarch of 
the ocean up to the presen t  time-was b uilt in  our 
own country, with British labor, British skill, and 
British resources generally, for a British line, a part of 
the steel used in her vast structure was of American 
origin, a good deal of steel, in the form of plates, hav­
i ng during the last year or two been imported into 
Belfast. As the total weight of the ship, with cargo, 
stores, fittings, etc. , is computed at 28,500 tons, the 
quantity of steel and iron used in  her hull, machinery, 
etc. , is not likely to be less than 20,000 tons. If the 

Oceanic " were to be duplicated every week, it  would 
obviously be a good thing for the iron and steel trades. 
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AN IMPROVED CHICKEN -BROODER_ 
The invention which forms the �u bject of our en­

graving is a new chicken-brooder which has been in­
vented by Ernest F. Hodgson, of Dover, Mass. , and 
which provides means w hereby the floor of the brood­
ing chamber will not become unduly heated, and 
whereby the heat passing into the hover-chamber 
w i l l  be under complete control. 

Fig. 1 is a perspective view of the brooder, with parts 
broken away to show the construction. Fig. 2 is a 
longitudinal section drawn OIl an enlarged scale. 

The chicken brooder comprises a heating-chamber 
and a brooding chamber placed abo.ve the heating­
chamber. With in  the heating-chamber a ceiling-plate 
is located, which is provided with a heating- dome pm-

HODGSON'S CHICKEN -BROODER. 

jecting into the brooding-chamber. Above the heat­
ing-dome and within the brooding-cham ber a second 
dome is secured, which has an open top and which is 
surrounded by hn apertured casing. T he second, upper 
dome is covered by a plate supported from the aper­
tured casing, and provided with a conical projection 
apertured to permit the ventilation of the brooder. 
The apertured casing serves to prevent the chicks from 
coming into contact with the highly heated upper 
dOllle ;  yet the air heated by the two domes may 
readily pass out through the openings in the casing. 
U pon the exterior of the conical projection a conical 
cap is mounted to turn which supports a hover-board, 
and which is provided with openings registering with 
the apertures of the conical projection. The hover­
board is provided with a downwardly extending mar­
ginal apron, forming a hover-chamber. 

In the operation of the brooder, cold air is drawn in 
through vent-holes illto the space between the brood­
ing and heating-chambers. The heated air passes up 
into the upper dome and through the apertured cas­
ing to the hover-chamber. If the register at the top of 
the hover-chamber is open, a portion of the heated air 
escapes, thus cooling the lower portion of the hover­
chamber. By means of this arrangement, a constant 
current of pure warm air is obtained u nder the hover-

J C itu tific �mtricau. 
board, where the chicks are located. By employing a 
dome instead of a flat plate, the overheating of the 
brooding-chamber is prevented. 

• • • •  
A SIMPLE VEHICLE WHEEL. 

A patent has been granted to OIaus L. Grimsrud, of 
Lead, South Dakota, for a vehicle wheel embodying 
in its construction a tubular elastic tire which need 
not be inflated, and a rim of novel form w hich receives 
the tire. 

The rim of the wheel comprises two rigid sections 
flaring outwardly to receive the tire, and converging 
inwardly to form a trough, the bottom of which is 
formed by a flange on one of the sections, meeting the 
inner edge of the other section . 

The tire consists of an endless strip of rubber, the 
longitudinal edges of which are inserted between the 
converging inner portions of the rim sections. An ex­
panding or shaping section formed of a p iece of spring 
metal semicircular in cross section is located within 
the tire to force it against the outer portions of the rim 
sections. The spokes of the wheel are secured to the 
rim by inserting them in the flange forming the bottom 
of the trough. 

The inventor states that the tire need not be in­
flated, since the elasticity of the material employed 
and the manner in which the tire is fitted in the rim 
will cause the tire to remain expanded. 

TURRETS OF UNITED STATES NAVAL VESSELS. 
The advent of the " Monitor " upon Hampton Bay, 

that eventful 9th of March, 1862, was the first introduc­
tion into actual warfare of the revolving turret for pro­
tecting guns of large caliber. 

Ericsson's turret, as is well known, was of the cylin­
drical, or what is facetiously termed the .• cheese-box," 
type. It  was practically an inverted box, resting on 
the ship's deck when out of action, and raised, guns 
and all, on a central spindle, around which it was 
made to revolve, whenever it was desired to point the 
guns on any particular object. The original plans for 
the double turreted monitors " Miantonomoh," " Ter­
ror," " Amphitrite, " " Monadnock," and " Puritan," 
provided for this type of turret ; but, notwithstand­
ing its practical success on the first monitor, many 
serious objections had subsequently been foun d  to 
this type, and the turrets of the " Miantonomoh " were 
changed in 1883 to " roller base ; "  that is to say, the 
central spindle was abandoned and the whole turret 
made to rest on a number of rollers running upon a 
circular rail or track, located on the lower deck. This 
arrangement required that the turret pass through the 
main deck of the ship, with a sufficient opening all 
around for proper working, and in the case of the 
.. Puritan " this annular opening was as great as 24 
square feet in area for each turret. The clearance 
space was covered with a thin, flexible apron,  secured 
to the side of the turret armor and resting loosely on 
the deck, so as to permit the turret to revolve freely. 
This apron was liable to be destroyed by either shot or 
wave, when, . with vessels of low freeboard, the ship 
would be in danger of foundering. With the advent 
of the modern, high power, long-range gun, the weight 
of the turret became excessive ; the guns were necessa­
rily close to the deck, and in the monitors too low for 
effective use at long range, and practically useless even 
in a moderate seaway_ 

23 1 
In the double turreted monitors above referred to 

the adoption of modern guns, in place of the old muz­
zle loaders, and the installment of machiner'y for their 
operation, as well as the appliances for ventilation and 
electric lighting, began to encroach seriously on the 
space allotted to officers and crew, and the designers 
were in a quandary how best to solve the problem, 
when the present distinguished head of the Construc­
tion Bureau, Com. Philip H ichborn, Chief Constructor, 
U. S. N. ,  took the matter under consideration.  He had 
just returned from a tour of inspection of European 
dockyards and ship-construction , on which he had 
been ordered by the Navy Department, and where he 
had made a special study of turrets, with a view to 
overcoming the objections to the present type. In or­
der to improve the monitors then under construction, 
the guns must be raised to a greater height above the 
water line, and an absolutely water-tight connection 

GRIMSRUD'S VEHICLE WHEEL. 

must be made between the lower part of the turret and 
the deck of the ship. More space must also be pro­
vided by adding a superstructure, and this, if possible, 
without reducing the protection of the guns or increas­
ing the weight of the vessel. These conditions required 
a radical change in the present turrets, and Com. Hich­
born found no difficulty ill adapting a general design 
suited to the requirements. It was found that, on 
account of the simplicity of construction in this new 
design, the weight saved on the turrets exceeded that 
of the proposed superstructure, which was therefore 
erected without increasing the weight. Raising the 
guns and adding a superstructure naturally raised the 
center of gravity of the vessel, and thi8, in the monitors, 
has been found to be of great value, making them roll 
easier and giving more steady platforms for serving 
the guns . 

One of the characteristics of the new or .. Hichborn " 
turret, which has been used on all the turreted ship. 
of the navy since its adoption, is that the turret is 
divided into two parts ; a stationary part, flxed to the 
ship's deck, and forming a circular vertical wall, in­
closing the lower portion of the turret proper, and 
commonly known as the " barbette." It is constructed 
of steel armor, in some cases more than a foot thick, 
and extends, in the monitors, some four feet above the 
deck, forming a water-tight breastwork to that height, 
and enabling the guns, which are monnted above this, 
to be fired even when the seas are washing the decks. 
The upper part, or .. turret, " rests on rollers within the 

ORIG IN AL " ERICSSON " CHEESE-BOX TURRET. " MlANTONOMOH " TURRET, SHOWING OPENING IN MAIN DECK. 

FIRST " HICHBORN " TURRET, WITH SIDES INCLINED. LATEST " HICHBORN " TURRET ,  BALANCED, WITH FRONT INCLINED. 
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barbette. The portion extendinJr above the "barbette," 
and through which the guns project, is inclosed in armor 
of about the same thickness as the " barbette, " w hile 
the lower portion is constructed of steel fl'aming as 
light as the conditions permit. The machinery for re­
volving the turret, the mounts for the guns, and the 
mechanism for their operation, as well as the machinery 
for hoisting the powder and shell, and loading them 
into the guns, are all inclosed within and protected by 
the " barbette," and are easily accessible for care and 
operation. 

Another characteristic of the " Hichborn " turret is 
that the sides or walls of the turret proper are inclined 
toward the center, instead of being vertical, forming a 
truncated cone above the . .  barbette." In the first 
designs, it was intended to make the sides of the tur­
ret of a uniform inclination all around ; but in later 
plans it has been decided to make only the front of 
the turret, or the portion through which the guns pro­
ject, of inclined armor, on account of the difficulty in 
manufacturing conical armor plates. The value of in­
clining the armor is quite evident, particularly with an 
al l -around inclination, as no portion of the armored 
wall of the turret will  then be at right angles to any 
line of fire that, under ordi nary circulllstances, may be 
brought to bear upon it, and a shot striking the armor 
at an angle will  either be deflected, or, if the point 
penetrates the surface, will, in most cases, break up 
under the adverse strains. Should it penetrate, it will 
be compelled to pass through a greater thickness of 
metal, on account of the inclinat ion , than would be the 
case if it struck at right angles. Many practical tests 
have demonstrated the correctness of this deduction. 
In 1894 the Russian government con ducted some ex­
periments on 6-inch armor plates with improved 
capped shells. of which The London Engineering of 
July 13 of that year says : " Each of the 6-inch plates 
was attacked by four of these shel ls ; the first fired 
normally to the plate, the second at an angle of 15 
degrees, the third at 20 degrees, and the fourth at 25 
degrees. The first three shots passed through the 
Brown plate intact, but the fourth, though it passed 
through the plate, was broken up. With the Cam mel 
plate, the shot stri king normal ly passed through ; the 
one striking at 15 degrees passed through, but was 
broken u p ; the one striking at 20 degrees only pene­
trated 3 '3  inches and was pulverized, and practical ly 
the same was the case with the fourth shot. Some 
H olzer shells were also tried. The normally striking 
shells penetrated the plate, but not the backing, 
while the oblique ones failed to get through." 

These plates were of soft steel, and not comparable 
to the hardened plates now used in our navy. 

In a lecture before the Naval War Col lege, Prof. P. 
R. Alger, of the U. S. navy. who is considered an au­
thority on such questions, stated that .. At evell large 
angles of i ncidence, armor-piercing shells · are broken 
up by comparatively thi n  armor." A report of the 
Bureau of Ordnance also states that .. Experimental 
firing at inclined armor has, at the naval proving 
grounds, in August, 1893, demonstrated that an 8-inch 
shell attacking an 8-inch nIckel steel plate was wholly 
deflected when the angle of impact was 41)°." This 
demonstrates fully the value of inclining the armor, 
and it is unfortunate that an all around inclination, as 
originally intended, has not been adopted in the later 
designs. 

Yet another characteristic of the " H ichborn " turret 
is that it should be balanced, that is, the center of all 
the weights should lie, as near as may be, in the axb: 
around which the turret revolves. This prevents the 
tendency of the turret to spring when the ship is roll­
ing or pitch ing. and increases to a large degree the ac­
curacy with which the guns can be trained, as well as 
relie\'ing the turning machinery and turret framing of 
the irregular stresses to which they are subject when 
the turret is  un balanced. 

The principle of balancing was first proposed in the 
original turrets for the " Monterey," as early as 1888. 
It has since been used for all turrets of the latest battle­
ships in our navy. and has also been adopted on many 
warships constructed in other countries. A. W. HART. 

.. . . . ..  
Shipwrecked Sclentl.ts. 

Several shipwrecked scientists who sailed from San 
Francisco early in February on the schooner " Ella 
Erland " for a cruise in the South Seas have arrived at 
San Francisco from Gllayamas. They were picked up 
in Magdalena Bay near where their little vessel was 
wrecked. Prof. A. W. Anthony headed the expedition, 
whose object was to study the flora and fauna of the 
Pacific coast near the equator. It is said that they 
stated that the Mexican customs officers confiscated 
al l  that they saved from the wreck of their schooner. 

• • • • •  
The New ChieC oC· Ordnance. 

President McKinley appointed, on Apri l 5, Col. Adel­
bert R. B uffington to be Brigadier-General and Chief 
of the Bureau of Ordnance, U .  S. army, to succeed the 
late Daniel W. Flagler. General Buffington h as been 
connected with many important improvements, notably 
the Buffi ngton-Crozier disappearing gun-carriage and 
the field gun-carriage now in use in the army. 

J , itutifi, �mtri,au. 
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Fire Protection oC TaJl Bu ilding •• 
To the Editor of the SCIENTIFIC AMERICAN : 

I notice in your March 25, 1899, issue of the SCIEN­
TIFIC AMERICAN, an article entitled " Fire Protection 
of Tall Buildings. " 

A n  account of the test you speak of was given in 
The New York Sun of March 13, 1899, and was shown 
me by a party very much interested in progressive fire 
protection. 

At the time I questioned the ability of Chief Bonner 
or anybody eble to accomplish what it is claimed they 
did ; and I made the statement at the time that if 
Chief Bonner had not made a report of this test at 
the time he did, the occurrence of the Windsor Hotel 
fire would have delayed his making it  perhaps at all. 

According to this test, the protection of tall bu ild­
ings, twenty-five and t hirty stories high, is assured. I 
would like to know j ust what protection is afforded a 
comparatively low building, say five to seven stories, 
the greater part of which can be reached with streams 
from the ground? If they have such adequate protec­
tion for tall buildings, how is it they make Eluch a 
miserable failure of a low and easily reached (so far as 
water is concerned) building like the Windsor Hotel? 

Here is the case of a building well surrounded with 
streets, low in height, compara tively, burn ing to the 
ground in a short two hours, in  the day time, in defiance 
of the whole New York Fire Department, and consum­
ing with itself the bodies of an unknown n umber of 
persons and the entire contents withi n  the structure. 

On the other hand, you have what is known as a sky­
scraper, an ordinary fire engine, a six-inch !ltandpipe, 
and Chief Bonner and a few of his men on the top 
throwing a stream 250 feet, and the building is de­
clared to be amply protected from fire, with the ex­
ception that the couplings of the pi pe are liable to 
burst. There are some th ings we do not credit, even at 
the end of the nineteenth century. 

THOMAS A. FORSYTH, 
Superintendent Boston Belting Company. 

B oston, Mass. , April 1, 1899. 
• • • • • 

End-on Fire 10 Our Battle.hlp •• 
To the Editor of the SCIEN'rIFIC AMERICAN : 

I bt'g to call  your attention to the paragraph marked 
in the clipping herewith, and ask you if the same can 
be said of the recently launched battleships (also the 
proposed battleships) in the American navy. I notice 
that the .. Alabama " and · her class can fire only two 
6-inch guns astern and only four of the 6-inch guns 
ahead, which would be miserably weak if  she came 
end· on a ship l ike the " Massachusetts." I think this 
defect can be remedied even yet on the " Alabama " 
and class by having t he four 6-inch guns on the upper 
deck mounted in pairs as the 8-inch starboard and 
port guns on the .. Brooklyn " are wounted, and by 
sponsoning out the guns on each end of the central 
battery on the main deck. This would add four guns 
to the prespnt avai lable forward or astern battery. 

As to the " Kearsarge, " I notice that in a ch ase of a 
vessel it has no gun available for forward (or astern) 
fire between the 8-inch and the 6-pounder, and. as the 
large-caliber guns stand such a small chance of scor­
ing a hit on a moving target, she stands small chance 
of inj uring an enemy either as fast or faster than her­
self. I sugg-est that the 5- inch guns on each end of the 
main central battery be given an increased arc of fire, 
so as to enable them to be trained to the bow or stern, 
and thus materially increase her power. As to inter­
ference, the reason for a forward train on 5-inch guns 
would also make forward training of larger guns a ne-
cessity. U NITED STATES. 

[The paragraph referred to is au extract from an in­
terview by an American correspondent with Lord 
Charles Beresford, after the latter's return from his 
recent visit to this country. Ite said : 

" While in New York I went over the Brooklyn 
navy yard in company with Admiral Philip. I had 
a particularly good look at the ' Massachusetts, ' one of 
your principal first-class battleships. I can now un­
derstand why the • Oregon ' did such destructi ve work 
without being damaged. We have no vessels that com­
bine such heavy batteries fore and aft with such low 
freeboard and consequent smal l surface exposure. 
When bow or stern on to the enemy with two 13-inch 
and four 8-inch rifles at either end, the same effect is 
secured as a broadside from an ord inary ship, and yet 
very little of the vessel is  exposed to the enemy's fire. " 
It is generally .agreed among our naval men that the 
ships of the " Oregon " class are somew hat over-gunned. 
The " Maine " represents a better proportion of guns 
to displacement. Turrets are more " expensive." that 
is, they use up more d isplacement, than casemates, 
although placing the four 6-inch guns on the upper 
deck in turrets would greatly increase the end-on fire 
for a relatively small increase in weight. It  is possj­
ble to push the end-on principle too far, as the French 
have done. Modern sea fights will rarely be fought 
end-on, and a. po werful broadside fire will prove to be 
the most effective.-ED.] 
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Archlllological New. and Note •• 

A picture by Piero della Frances('.a, from the Tre· 
moille collection, was purchased a few months ago by 
the Louvre, at Paris, for $26,OOO-an almost unparal­
leled price for an old master of the grade of Piero. 

Some interesting discoveries have recently been 
made at Delphi. These were bll:Ss reliefs which must 
obviously have decorated the proscenium in similar 
fashion to the Dionysiac rel iefs at the Atheneum 
theater. They are sculptured in long plaques, each 
of which is carefully lettered. 

All doubts as to the burial place of Louis XVI.'s 
great Minister of Finance. Turgot, have been re moved 
by the opening of a tomb in the chapel next to the 
L2.�nnec Hospital, Paris. His coffin was found, which, 
together with those of his father and two other mem­
bers of his family, were in excellent preservation. 

A search of the vaults of the Corsin i  Palace for pos­
sible Anarchist arrangements to blow up the Anti­
Anarchist Conference, which was to meet in  the 
palace, led to an "interesting archlllological discovery 
of a secret passage from the Corsini Palace, beneath 
the River Tiber, to the precincts of the Farnese Palace. 

The recent death of Mr. Sidney Cooper brings for­
ward the question of the longevity of artists. T it.ian 
died when he was ninety-nine years old : Michelangelo 
at eighty-nine ; Franz Hals, eighty·six ; Hoebbema, 
eighty-one ; Teniers, eighty ; Ghirlandajo, seventy­
eight ; 'l'iepolo, seventy-seven ; Mantegna, seventy-fi ve. 
There are, of course, many others, so that there can be 
no doubt that the old masters, at least, were of a long·  
lived race. 

In consequence of a recent report that the Palace of 
the Doges at Venice had become endangel'ed, owing 
to the subsidence of the walls adjacent to the Bridge 
of Sighs and the decay of the timbers supporting the 
Library of St. Mark, the government ordered the dis­
tinguished architect Signor Boito and other archi­
tects to examine the condition of the structure and 
make a report upon the same, with a view to its re­
storation. The architects declare that the stories of 
danger are greatly exaggerated, but probably some re­
storations will be carried out . 

The fine crusaders' castle, about twenty miles from 
Haifa, near Constantinople, was torn down a few 
months ago to build a stone pier at Haifa for the land­
ing of the German Emperor and Empress. The castle, 
which was a grand old pile, was erected by the Knights 
Templars during the Crusaders' reign over Palestine. 
It was in such a fine statA of preservation that up to 
the time of its destmct ion many of the rooms were 
actual ly occupied. This vandal ism is comparable to 
that which led the bui lders of the Suez Canal to use 
for the lining of the Medi terranean entrance of the 
Suez Canal exquisitel y cal'ved stonework brought from 
the ruins of Famagusta, the old Venetian city. 

The remains of a "  crannog " have been found on the 
river Clyde. It is the remains of a d welling bu ilt on 
piles. It is fairly extensi ve, with a circumfel'ence of 184 
feet. The piles are of oak, and show undel' the m u d  
the distinct marks o f  such cuttings a s  a stone a x  would 
make. The cross beams are of fir, birch, and hazel ; 
in the refuse mound the pastoral character of the 
dwellers was shown, for there were bones of cattle 
and sheep. Many fire stones were found and also a 
whetstone. The inost important d iscovery was un­
doubtedly a wooden canoe, 37 feet long, cut from a 
single oak tree. The crannog belongs to the neolithic 
age. The crannog is about a mile east of Dunbarton 
Castle. It is below high water mark. 

The Palazzo dei Trecento, at 'freviso, Italy, some 
fifteen miles from Venice, has j ust been restored, at a 
cost to the town and surrounding COllllnunes. It dates 
from 1 184, and is Romanesque in style. The palace 
has suffered much during the present century. A fi ne 
ext.ernal staircase was removed, wi ndows were dis­
figured, and so much vandalism was perpetrated 
throughout that the restoration was a costly u nder­
taking. On the south side a fresco representing a 
winged lion was discovered, and it has also been re­
stored. Within the building is an assembly hall some 
30 feet high. This  part wil l  shortly be put in the 
hands of the restorers, and it is anticipated that sev­
eral rare frescoes will be found when the walls are 
cleaned. 

An interesting discovery was made recently at 
Hampton Court in the course of the excavations for a 
drainage pipe. Between the railings of the private 
gardens the foundations of the old water gate or water 
gal lery built by Henry VIII.  have been cut throu/rh. 
The walls or piers are of im mense thickness, being no 
less than 25  feet wide, and they are made of  the  hard­
est chalk, faced with stone. The opening through 
which the state barges pa8sed is clearly discernible. 
On these massive foundations, which were built in the 
river, formerly rose a pictnresque palace of several 
stories. It was famous for being the place in which 
Queen Elizabeth was kept as a prisoner of state by 
her sister. It was finally demolished by William III., 
on account of its obstructing the view from the win­
dows of the palace, 
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OPENING THE WHITE PASS AND YUKON RAILWAY. 

BY W • •• BBEFFlELD. 
The most importan t incid�nt of the season relath'e 

to the development of the far northern gold Ceids was 
the ceremony attending the running of the first train 
of the Yukon and White Pass route from Skagwa1 to 
the summit of t.he pass. The affair was made the occa­
sion of international interest, the Canadian officials 
and the officers of the rai lroad meeting at the summit 
and fraternizing amid speech making, banquet.ing, and 
the drinking of champagne. The banqueting hall  was 
a long tent" and though the atmosphere outside was at 
a temperature of 45 degrees below' zero. the cold did 
not in  any manner cool the ardor of the hosts and 
t heir guests. 

The building of this road from Alaska into British 
Col umbia and down the Y u kon into Northwest Terri­
tory is the most important de\'elopment that has yet 
transpired in the gold regions of the North.  Three 
years ago, when the wonderfu l riches of the Klondike 
were d iscovered, about, 60.000 men h urried from all over 
the civi l ized world to try their fortunes Itt  d igging for 
the yellow stuff. American and English prolllOters 
sent engineers to Skagway and Dyea and also to Pyra­
mid Harbor to run preliminary su rveys looking to the 
establ ishment- of a feasible route for a railroad from 
tidewater over the passes to the interior. Several fam­
ous engineers were among the number, but all, save 
one, reported that it would be impossible to build a 
road over any of the passes. This single exception was 
E. C. Hawkins, who is now chief engineer and general 
manager 'of the present Alaskan road. 

The great engineering feat was to build the road from 
tidewater at Skagway to the summit of White Pass. 
The work has been accmopl ished and two daily trains 
are operated, the grade being less than four per cent. 
Two thousand men have been employed all winter on 
the grade, and now that the weather is moderating, the 
force is to be increased. The construction of the road 
froml the summit of the pass to Fort Selkirk is being 
vigorously prosecuted, but the hardest portion of the 
task has already been achieved. The trains operating 
between Skagway and the summit, of the pass are haul­
ing large quantitieR of freight and outfits bound for in­
terior points. 

'r wenty-three mi les of road has now been constructed 
and is in operation. This carries the line to a point  
nearly three and a half  mi les beyond the summit of  
White Pass, the distance from the !>ummit  to  Skagway 
bei ng 1 9 '6 m i les. The elevation of the track at the 
sum mit of Wh ite Pass is 2,865 feet, and its summit is 
the international boundary between Alaska and British 
Columbia. The road at the summit' ski rts the face of 
the steep side of the mountain, where, in order to avoid 
heavy rock excavation, it was necessary to support the 
track on a trestle stepped into the side of the bluff. 
The road has now eight locomotives, six passenger 
coaches, a baggage car and ten fl'eight cars ; ten stock 
cars and a number of flat cars are being constructed. 
New wharves are being built at Skagway, and trains 
are now operating almost from the very sides of steam­
ers, thus red ucing the cost of handling freight to a 
minimum. The company has a large warehousA at 
Skagway, amI ot,hers will  be constructed at various 
points along the l ine. 

The ex« itement incident to the recent difficulties 
with Spain and the demand for news relative to the 

, war completely overshadowed popu lar interest in A las­
kan affairs ; but. the labor of constructing the road has 
been prosecuted with energy. The mad is owned and 
controlled by Engl ish capital held at London but re­
presented in America. 

From a scenic standpoint a tt' ip over White Pass i n  a 
modern upholstered railway coach has no parallel ; the 
rugged grandeur of the rocky defiles, the j utting crags 
around which the railroad winds, the tunnels  through 
wh ich it cuts, the hundreds of waterfal ls  thousands of 
feet below and above the snow-tipped summits strain­
ing to penetrate the sky, present a sl1ene that thrills 
the senses. When it is considered that this road has 
been built in a non-produeing country, a thousand 
mi les from the nearest railroad-transcontinental or 
otherwise-a thousand miles from the nearest telegraph 
office, and four thousand miles from the base of supply 
an idea of the achievement can be imagined. The 
construction of this mountain road has been compared 
with the building of the Trans-Andean line in Peru, 
but engineers fam il iar with the conditions confronting 
both undertakings declare that the White Pass line is 
the more interesting from an engineering point of view. 
MI'. H. M. McCartney, an engineer of ability, now l iv­
ing in Salt Lake City, says that the success attending 
the construction of the Alaskan venture is indeed 
wonderful. Mr. McCartney has been connected with 
the bui lding of several great roads in this country and 
was also an engineer of construction on the Trans­
Andean line. For a short time he was associated as an 
engineer with the White Pass route, but was compelled 
to return to Salt Lake City to look after i mportant pri­
vate affairs. 

There is every expectation that the road will be com­
pleted and open for operation to Lake Bennett by the 
first of June. Traffic over this road will meet steam-
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boat navigation on the lake, which will transport 
freight and passengers through the chain of lakes and 
down the Yukon River. 

Our map does not show the section of road com­
pleted, but gives an idea. of the chain of lakes and 
rivers, the location of various passes, and also the pro­
jected rail way to Fort Selkirk from Lake Ben nett. We 
understand from rel iable sources that this rai lroad is 
to be built at once and that men have already started 
for the scene of operations. 

The promoters of the White Pass and Yukon Route 
have in view not only the development of the great 
mineral resources of Alaska and the northern British 
possess ions, but the development of the agricultural 
and stock-raising regions adjacelllt. In this hemisphere 
the northern possessions are in large measure still un­
explored, while on the other hemisphere in  a simi lar 
latitude great cOlUmonwealths are supported. Skag­
way is furthel' south than either St. Petershurg or 
Christiania, and the winter eli mate is not nearly so bit­
ter as in these European cities. It is the conviction of 
people having interests in Alaska that ten years hence 
the agricultural resources of Alaska alone wi \ l  be capa­
ble of supporting a great people while the development 

XAP OF THE YUKON RIVER AND RAIL'WAY. 

of the mines will  yield untold millions in wealth. It is 
on all these contingencies that this far northern rail­
road is counting. 

• t e l . 
Itnprovemcnts at Dry Tortugas. 

Rear-Admiral Bradford, Chief of the Bureau of 
Equipment, U. S, N . ,  has just returned to Washington 
from a t.rip to Key West and the Dry Tortugas, where 
he went to inspect the important naval works under 
the charge of his b ureau which are now in progress. 
Great steel coalsheds are now being b uilt on the TOI'­
tugas, equipped with the most modern machinery for 
the rapid handling of large quantities of coal, and it is 
proposed to store 40,000 tons at this point. The dis­
til ling plant is also nearly finished, and it will have 
a capacity of 60,000 gal lons of fresh water per day. 
When al l tl lese works are completed, the Dry Tortugas 
wil l  be capable of caring fOI' any number of naval ves­
sels, and it is the only harbor between Chesapeake Bay 
on the nort h and the mouth of the Rio Grande Ri ver 
on the south and west where battleships can find 
shelter in case of need. 

. . . .. . 
Another Railway for the Soudali'.. 

The British /l.'o\'ernment is considering, according to 
The Dai ly Mai l, a scheme for a rail way through the 
eastern Soudan, pro bahly from Khartoum, on the Ni le, 
to Suakim, on the Red Sea, by way of Kassala, in Nubia, 
so as to secure Abyssinian traffic. Thirty-six engines 
for the Uganda line are being built in the United 
States. 

233 
Science Notes. 

More wharves are recommended by the American 
military authorities at H avana. The chief engineer 
of Havana Harbor suggests six new piers neal' the gen­
eral wharf and the improvement of the  channel. The 
present docks are overcrowded and much lightering is 
necessary. 

Many Roman remains, including a colossal head of 
Marcus Aurelius, have been dug up at Carthage by 
the Director of Antiquities in Tunisia, M. Gauekler. 
He seems to have reached the Roman Carthage 
fuunded by Gracchus, but not to have struck the 
Phenician city as yet. 

It is said that Prof. R. W. Wood, of the University 
of , Vis cons in, has a !lew method of photographing in 
natural colors. Prof. Wood reproduced the colors by 
diffl'acticin, and though, at present, the prod uction 
of the first finished pictures is  somewhat tedious, du­
plicates can be printed as easi ly as ordinary photogl'aphs 
are made. The pictures are on glass and are colorless, 
and are al most i n visible when vie wed in ordinary 
light. When placed in a viewin/l.' apparatus ('onsist ing 
of a con vex lens on a light frame, they show the colors 
of nature w ith great bril liancy. 

The Berlin T h iergarten h as long been noted for its 
trees. A few thousand have now been cut down, leav­
ing many acres of the ground bare. The excuse was 
made that it left the ground damp and unhealt.hy and 
served as a hiding place for criminals. It is believed, 
however, that the Kaiser's taste for formal landlScape 
gardening and statues is the real cause of the 
vandalism. While Berlin is a very handsome city, it  
appears rather bare compared with other great capi­
tals, and the remo val of the trees from the Thiergarten 
will  certainly not improve i ts appcarance. 

The Medical N ews recently gave some interesting 
particulars of t.he earliest fees for medical treatment 
of which there is record. Herodotus states that 
Darius gM'e the slave Delllocedes two pairs of gold 
fetters. The usual fpes i n  G reece at that time were 
very small, about sixteen cents in our money beiug 
the equivalent for medical treatment, a n d  for the 
kind of treatment they received, this  was undoubtedly 
ample pay. Yet there were notable exceptions, as oIle  
King Antiochus paid $150,000 for medical treatment, 
and later, when the Emperor Claud ian paid his phy­
sician $20,000 per annum. This was t wice the income 
of the eminent physicians of that time. 

Mr. Warwick Wroth has written an interesting 
book on the London Pleasure Gardens. I n  th€' his­
t.ory of these places he finds a strong family res€'m­
blance. They usual ly lJegan as tea gardens, with a 
bowling /l.'reen. Tea, coffee, milk, ete. , were the chief 
attl·actions. As business prospered other amusements 
were added, and equestrian performances were given 
in the more important gardens. The manager of one 
of them kept on the grounds a fine collection of rattle­
snakes. It was not unusual for t.he o wner of a success­
ful  tM'ern to discover on his premises a mineral !>pring, 
of which a favorable analysis was easily obtained. 
This accounts for some of the falllous spri ngs and 
wel ls in or near London, as BagIllgge Wells, Ham pstead 
Spa, and Tunbridge Wells. 

As a r€'sult of the recent blizzard, the New York 
Telephone Company was, on February 13, deprived of 
the services of nearly half of its operators, on account 
of their being snowbound at their homes. As the day 
was a holiday, the service was not materially affected, 
as the calls  upon the exchanges were l ight, but as the 
storm continued, the telephone officials were anxious 
to keep their operators near the exchanges, and they 
telephoned to various hotels to secure accommoda­
tions for over two hundred girls. Accomlllodations 
were secured with difficulty, but final ly all were ac­
commodated. The company paid for dinnel', lodging, 
and breakfast for the girls. The order for the girls 
to go to the hotels was not compulsory, but they were 
ve�y glad to avoid a trip through the biting storm. 
The next day the telephone service was uni lllpaired, 
and it  was about the only means of cOlll l llunication in 
the city which was not tied up, and the drafts upon 
the service were enormous. 

T wo hundred years ago Cyrano de Bergerac appears 
to have anticipated in his writings one of the most 
important inventions of modern times-the elect.ric 
l ight ; although, of course, he could not have known of 
it. Still ,  however, the coincidence is in terestin/l.'. H e  
says, " The o l d  landlord brought i n  crystals f u l l  of 
glowworms to l ight the parlor, bnt seeing those fiery 
little insects lose much of their l ight whAn they are 
not fresh gath€'red, these, which were ten days old, had 
hard ly any at al l .  My spirit stayed not until the com­
pany should com plai n of it.,  b ut went up to his chaUl­
ber and came im mediately back again with two bowls 
of fire so sparkl ing that all  wondered he burn t not his 
fingers. • These incolII busti ble tapers,'  said he, ' will 
serve us better than your wick of worms. They are 
rays of the sun which I h ave purged frOID their heats ; 
otherwise the corrosh'e qnality of their fire would have 
dazzled and offended your eyes. I have fixed their l ight 
and inclosed it within these transparent bowls. '  " 
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THE BEACH BRO&DWA Y TUNNEL. 

In clearing away the rubbish from the <,pi l ar of the 
Rogers, Peet & Company's burned bui lding on the 
corner of 'Varren Street and Broadway in this city, 
which it will be remembered was destroyed on Decem­
ber 4, 1898, and caused 
great damage to the Home 
Li fe Insurance building 
next to it, the con tractors 
have brought to view the 
entrance to the B e  a c h 
Broadway Tunnel under 
the sidewalk vault  on the 
southwest corner of War­
ren Street and Broadway, 
which, since the tunnel 
was closed, has been wall­
ed up. Onr small illustra­
tion shows a portion of the 
entrance broken a w a y  
enough to permi t  access to 
the tu nnel ; a portion of 
the arch built into the 
vault will be observed at 
the top, and the white­
painted iron plates forlll­
i n g  the interior of the 
curve extending f r o  m 
Warren S t reet southeast 
into Broadway will also be 
seen through the aperture. 

The tunnel was built in  
1869, just thirty years ago, 
and to·day it is still in a 
good state of preservation, 
demonstrating beyond a 
doubt its utili ty for rapid 
transit purposes and the 
fact that such a work 
cou Id be readily carried on 
under Broadway without 
in the least disturbing the 
traffic overhead or damag­
ing adjoining property. 

We think the opponents of the Rapid Transit 
COlllmis8ion were lIIistaken in giving out the im pres­
sion that there might be considerable damage done to 
adjoining property during the building of a road under 
Broad way ; for it  appeared to be such a probability 
that determined the Appellate Division of the Su preme 
Court to require a bond of u nusual and prohibitive 
proportions to be given, which caused the commission 
to locate the road off Broad way on another street (the 
new widened Elm Street) parallel with Broad way 
and to terminate at City Hall Park instead of con­
tinuing on down Broadway between the rows of new 
high buildings to the Battery, where its natural ter­
minus should be. 

The fears of architects and engineers of former days, 
who contended that a tunnel passing through the 
center of Broad way at a depth of twenty feet below 
the surface might cause such a massive structure 
then as Trinity Church steeple  to crack and fall over 
into the street, have been proved by actnal expe­
I·ience, to be tinfounded. 

The Beach tunnel runs 
u n der Broad way south to 
a point. j ust opposite the 
south side of M u  r r a y  
Street. During the past 
few years, on the west side 
of Broadway, in the same 
block, has been erected 
one of several of the high­

est buildings in lower 
Broadway, the Home Li fe, 
nearly to the height ' of 
Trinity Church steeple, 
yet its foundations are 
as solid and firm as they 
would be if no tunnel ex­
isted there. 

This tunnel was con­
structed by means of the 
shield system i uvented by 
Alfred E. Beach, and was 
the first in which hydrau­
lic power was employed fOl· 
pushing it  forward through 
the earth. The shield was 
forced forward 2 feet at 
It t ime, then a section of 
2 feet of tunnel was built, 
d.nd using that as a back­
ing, another 2 foot forward 
movement was lIIade, the 
earth coming in at the 
center, then carried to t.he 
rear. By this plan only 
t.he exact amount of earth 
is removed to be occupied 
by the tunnel, and Illuch 
expense of excavation is 

J C itu t ific  jtUtricau. 
saved. The curve of the tunnel is built of cast 
iron flanged plates bolted together, and is a foot 
larger than the brick portion, which passes directly 
south i n  a straight line under Broadway. The en­
larged portion proviiled room for the car in pas.loll 
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ENTRANCE TO THE BROADWAY TUNNEL. 

THE UltAINS OF THE BROADWAY TUNNEL CAR. 
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around the curve. Our illustration, made from a flash 
l i gh t  photogl'ap h ,  discloses its present condition and 
the junction of the iron tunnel with the brick portion. 
The group of �entlemen conveys an idea of its size. 
which is about 8 feet i nt.erior diallleter. 

The other illustration 
shows the prest>nt appear­
ance of the car, driven by 
pneumatic power, now lo­
cated at the extrellle south 
end. On the opposite side 
of the transverse brick 
wall is where the shield is 
buried. A glim pse of the 
wall is seen just beyondl 
the car. The figure in the 
car conveys an idea of its; 
size, the oval aperture hav­
ing once been closed with 
glass. There were doors at 
each end opening on to> 
small platforms. All al·e 
now llIissing. but we see' 
j ust in front the remains  
of the car truck which 
once carried the car. The 
large opening in the top 
of the tunnel just in front 
of the car is a vertical allli 
horizontal smaller tu n nel 
between 4 and 5 feet in 
d iameter l' u n  n in g i n  a 
northeast direction under 
Broadway to an air well 
covered by a gl'ating in 
City Hall Park. 'l'his 
served as an outlet and 
inlet fOI' air, according as 
the car was driven by 
pressure of air on its end 
down the tunnel fl·om a 
huge blower, or drawn 
back to the place of start-
i ng by the suctioll of the 

air in a reverse direct ion. There was an air space 
of about 1% in ches a l·ound the car, but this leakage 
h ad no appreciable effect in reducing its speed. 

In the spring of 1870 the tu nnel was opened fOl' in­
spection to the public and crowds of visitors enjoyed a. 
walk through i t, with the novel sensation of hearing the 
then Broad way omnibuses travel ing over their heads. 
About a yeaI' later a stearn engine and an enorllJ ous 
Root blo wer was installed and the car was su('cessfll l ly  
propelled back and forth by air pressure. The reversal 
of the air current stopped the car very gently. 

Many people enjoyed rides th rough the tunnel in the 
car, including such distinguished persons as Horace 
Greeley and others. Though this practical demon­
stration proved the feasibility of the schellle, it did not 
become as popular as the elevated railroad, and for 
that reason its merits were ove1'looked. But to-day 'the 
s low speed of  the old t ime elevated roads brings again 
into prominence the advantages of a well ventilated, 
clean, well lighted tunnel, which it is hoped this city 

wil l  soon possess. 
... . .. 

Prof. K och and Malaria. 

Prof. Robert Koch, the 
celebrated bacteriologist, 
will start some time in  
April for the tropics, at  the 
head of an expedition to 
continue his investigations 
as to the nature and origin 
of malaria. It is h oped 
that his work will  tend to 
mitigate tropical fevers. 
When he returned last 
year from the East African 
coast he advanced a the­
ory that, in the case of hu­
man beings, mosquitoes 
played the part in commu­
nicating malaria wlh i c h 
ticks played in the cattle 
disease known as Texas 
fever. He had reached the 
conclusion that w h e r  e 
there are mosquitoes there 
is always malaria, and 
where there are IIO mos­
quitoes there is no malaria. 
His theory is that quinine 
taken at the right moment 
stops malarial fever, not 
by killing the germs, but 
by arresting their growth, 
and that a proper employ­
lllent of quinine, with the 
establishment of mountain 
health resorts, would rid 
tropical fever of many of 
its terrors. 
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PNEUMATIC TUBE DELIVERY SYSTEM AT THE 
WALDORF-ASTORIA HOTEL. 

The vast size of the Waldorf-A�toria Hotel, in New 
York city, alld the necessity of catering to the wants 
of its 1 ,200 guests with the comfort, regularity, and 
d ispatch which should characterize the most falllous 
hostel ry in  the  world, have necessitated the installa-

floor, thus  giving notice at two points i n  each case. 
The floor office at each floor has a systellJ of indi­
vidual connections with the " service room " at each 
floor by llJeans of which signals llJay be exchanged not 
only by means of electric bells and annunciators, but 
also by telephones. There is also an elaborate system 
of telephone con nect ions between each service room 

and the kitch­
en department. 

T h e  pneu­
matic tube sys­
tem, which was 
i n s  t a l l  e d by 
the Miles Pneu­
matic T u b  e 
C o m p a n y, of 
this city, has 
been in unin­
termpted ser-

235 
on Thirty"fourth Street, while the depth of the bu i ld­
ing is 200 feet, the hotel occupying the whole of a city 
block. There are 1, 20U rOOllJS, in which ,  during the 
pI'eBent season, as lllany as 1,500 guests have been 
housed without any overcrowding. 

To send and distri bute the mail, newspapers, etc. , 
and carry up visitors' cards to these sixteen floors by 
the ordinary methods would ca' l for an army of mes ­
senger boys that would seriou�ly encumber the ele­
vators, besides inflicting an undesirable delay on the 
visitors. The pneumatic system was installed to expe­
dite this work, and the success with which it is now 
operating renders it one of the most interesting fea­
tures of the hotel plant.. The tubes, fourteen i n  num­
ber, are carried up in a nest, one to each floor, as far as 
the fourteenth floor. They termi nate on the ground 
floor at a main central station, where the combined 
transmitters and recei vers are arranged i n  a long 
row above a marble slab, as shown in the accom· 

Local Floor Station. Diagram of the Pneumatic Tube System. 

Hon of some vt>ry elaborate and costly appliances. 
Prominent allJOng t.hese are the bell- work system and 
the system of pneumatic tube delivery. The illustra­
tions which accompany t h i� article deal with the lat­
ter sy�telIl , but the two are so intimately related and 
interdependent that we will give a brief account of the 
electric ca l l  and telephone system before taking up the 
description of the pneumatic d ispatch service. 

The eq u ipment for electric signals. electric ann u n­
ciator bel ls, house telephones, 
etc. , includes, perhaps, the 
largest and most extensive 
network of lines ever intro­
duced in one single b ui ld ing, 
not even excepting telegraph 
offices. In this instance the 
network of circuits has been 
designed and installed on the 
same principle pursued in the 
electric lighting circu i t  work, 
namely, of subdividing each 
floor or portions of each floor 
into sections or .. districts." 
Each floor is subdivided into 
a n n m bel' of .. districts," t>ach 
of wh ich has, so to speak, its 
local station. All of these lo­
cal stations are " intercon­
nected " by trunk lines con­
necting between them, and 
also with the main central or 
operating station, which is lo­
cated at the ground floor. At 
this main central station all 
the trunk lines converge from 
al l directions. At each flool' 
the lines also converge to a 
local or floor office (see i l lus­
tration). An idea of the mag­
nitude and extent of the line 
work requisite for all signal 
and comlllunicating purposes 
in the building may be ob­
tained from the statement 
that at each local office there 
are several hundred l ines, 
Wh i le the n umber of lines 
that converge at the mai n 
central office aggregates some 
four thousand. There is an 
annunciator at each floor. and 
the connections are made i n  
such manner that a call from 
any room in the hotel is re-
corded, not only  at the floor 
office of t he corresponding 
flool", but also in the m ai l l  

vice for about a year and a half, and, although i t  runs 
continuously frolll six o'clock i n  the morning til l  mid­
night, and handles, i n  the busy season, as high as ten 
thousand letters, cards, newspapel's, etc. , per day, there 
has not been a single case of breakdown in the eighteen 
months' service. The enormous nu mber of missives 
sent through the tubes is one of many indications of 
the magnitude of this hotel, whose main fac;ade, six­
teen stories, or 250 feet in heiu:ht.. reaches for 335 feet 

Main Central Station. 

panying i l Iustl'at ion, and nu mbt>red. The tubes are 
of 3· inch sealIl less b rass tu bing, and each tube runs 
direct to a local floor station where there is a combined 
transmitter an d recch'er, similar to the one at the cen­
tral station. 'fhe local station for the pneumatic sys­
tem is  also the local stat ion for the annunciator and 
telephone system above referred to. and it is operated 
by a clel'k, assil'tpd by fOll r messenger boys or " pages." 

When the hot!'l llJaii is delivered at the office, that 
part of it that is  to be de· 
li vered from floors 1 to 16 is 
placed at once on the counter 
of the main central station, 
where it is sorted and dis­
patched to the various floors. 
Hel'e it is . distributed by the 
" p a g e  s "  at the various 
rooms. D uring the prt>sent 
season the postal delivery that 
was handled through the 
tubes averaged 6,000 pieces 
per day. The newspapers, of 
which some 2,000 are delivered 
evt>ry day, are sent up in the 
same way, a large carrier ten 
inches in length being used 
for this purpose. To this 
m ust be added the number 
of visitors' cards and various 
smaller articles that are car­
ried, which together bring up 
the total delivery to  10,000 
pieces and over in the busy 
season. 

The arrangtlment of the 
compressors, tank, piping, and 
transmitters will be under­
stood from diagram, above. 
The compressors, which are 
situated in t h e  basement, 
deliver air at from two to 
three pounds pressure to a 
tank. from which mains de­
li ver it to the central station 
and to each local floor station. 
The main to the c e n t l' a I 
station conducts the air to a 
horizontal " manifold " pipt>, 
which is located beneath the ' 
marble s I a b above which 
the long row of transmitters 
is located. The m a i n to 
the 1 0  c a I stations extends 
the ful l height of the build­
ing, and has a local branch 
extending to each transmitter. 
There is also a transmission 

ceutral station at the ground PNEUMATIC TUBE DELI VERY SYSTEM AT THE WALDORF·ASTORIA HOTEL. tube connecting each local 
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transmitter with its own transmitter at the central 
station. 

The distinguishing feature of this system is that only 
one tube is necessary for bot.h transm itting and receiv­
ing, as distinguished from the vacuum system, which 
req uires double tubing between each station, one for 
receiving and the other for t ransmitting. A constant 
pressure is automatical ly  maintained in the air tank, 
and there is a flow of ai l' through the tubes only when 
a carrier is in transit. The transmitter and receiver, 
which was designed by the treasurer of the company, 
Mr. George H. Woodman, is an extremely ingenious 
automatic device, which, upon the operator pushing 
in the knob or button of the valve controller, admits 
a CUl'rent of air behind the carrier and mai ntains the 
flo w until the carrier has been ejected at the other end 
of the tube. The action is as follows : As soon as the 
carrier has been dropped into the tll be, the operator 
pushes in a rod, which is normally pressed out by a 
coi l spring. As the rod enters it first sh uts a sliding 
gate, closin g  the mouth of the tube, and then by means 
of a cam on the rod I'eleases a valve which admits com­
pressed air  from the main to the transmission tube at 
the back of the carriel·. At the same time a locking 
piston descends and locks the valve contl'oller stem in 
position . Perforations in  the locking piston now 
permit the air to force oil through to the back of 
the piston, causing it  to rise and withdraw the lock­
ing-pin. As soon as the controller stem is unlocked it  
flies back, releasing the s l iding gate and lea\:-
ing the tube ready for the insertion of anothe l' 
carrier. It is evident that, by regu lating t h e  
flow of o i l  through the locking piston, the  open­
ing of the sliding gate can be timed to agree 
with the time of transit of a carrier through a 
gh'en length of tube. 

Particular attentiou has been paid to the 
Ill uffling of the exhaust, with the result that 
the system, as installed at the Waldorf-Astoria, 
is practically noiseless. 

• • • • • 
REAR-ADMIRAL CHARLES O'NEIL, U. S. N .  
We have already given biographical accounts 

of COlll modore. now Rear-Admiral Hichborn, 
under whose direction the hulls of our war ves­
sels are constrllcted, and also Rear-Admiral 
Melvil le, Engineer-in-Ch ief of the Bureau of 
Steam En!!ineering ; now i n  natural ordel' we 
come to Rear-Admil'al Charles O'Neil, present 
Ch ief of the Bureau of Ordnance, U. S. N. 

Rear-A d miral O'Nei l entered the navy in 
Ju ly, 1861, bein g  appointed from the State of 
Massachllsetts. He received his early educa­
tion in the public schools of ROXbu ry, which 
is now a part of Boston. Before entering the 
navy he m ade two voyages to the East Indies, 
and on the second voyage he was wrecked in 
the Indian Ocean, the disabled " essel being the 
" Olivel' Putnam,"  which came from New bury­
port. After the vessel foundered he drifted 
about for several days in a small boat with 
five companions. They were fina.lly picked up 
by a passing vessel and taken to the island 
of Mauriti us, from whence he subsequently 
retllrned to the United States. He was at 
that t ime but eighteen years of age. 

His first service in the navy was on the sloop 
of war " C umberland, " in which he partici­
pated in the attack on 1<'orts Hatteras and 
Clark, and in the engagement with the Con­
federate ironclad • .  Merrimac " off N ewpol't 
News, March 8, 1862. In this affair the "CU I11-
berland " went down with colors flying, with 
a loss of over a hundred of her crew. Rear­
Ad miral O'Nei l was promoted for gallantry on this 
occasion. His next service was on board, the gunboat 
" Tioga, " of the James River flotilla, in Admiral Wilkes' 
special West Indian squadron, and in the East Gulf 
blockading squadron. During the latter assignment 
he contracted yellow fever at Key 'Vest, but, fortun­
ately, he recovered. He afterward served as navigator 
of the gunboat .. Rhode Island, " and took part later 
iu both attacks on Fort Fisher. His next service was 
in the European squadron on board the " Shamrock," 
which was fol lowed by duty on board the monitor 
" Dictator. " He also served in  various capacities on 
the " Dacotah," " Serene, " " Galena," " Supply," 
. .  Lancaster, " " Wasp," .. Richmond, " and other ves­
sels in the south, South Atlantic and Chinese stations, 
and between cruises he performed duty on various 
receiving ships and at navy yards. He commanded 
t he " Dol phin " on the horne station, also the ., Marble­
head,"  and while i n  command of the latter went 
through an interesting experience at Bluefields, Nica­
ragua, and later took his ship to the Kiel Canal at the 
opening ceremonies and rendered good .service in look­
ing out for American interests in T urkey during the 
AI'menian ex�itement of a few years ago. 

When on shore Admiral O' Neil has been engaged 
for the most part in ordnance work at B oston, New 
York, Cold Spring, and Washington, having twice 
been superintendent of the naval gun factory at the 
latter place, and has contributed in a great measure 

J t itutifit �tUtritIU. 
to its development and present efficient condition. 
While he did not origi nate the manufacture of smoke­
less powder, it fel l  to his lot to introduce it i nto the 
navy for general use, and through his efforts a govern­
ment factory for its manufacture is being established 
at Indian Head, near Washington. 

He was appointed Chief of the Bureau of Ordnance, 
June I, 1897, to succeed Admiral Sampson, and during 
his  term of office he has had the opportunity of safely 
piloting one of the most difficult branches of the 
government service through a critical period, so as to 
secure great credit to the Bureau and to himself. He 
has paid particular attention to the magazine facil ities 
for the navy on shore, and greatly extended and im­
proved them, and through his efforts has secured a 
large appropriation for a first-class establishment at 
New York, to which we have already referred. The 
underwater discharge for torpedoes in  new vessels has 
been brought about by him,  and he has recently had 
new designs made for guns of calibers calculated to gi ve 
them greatly increased power and efficiency. He also 
devoted his attention to new types of gun IIlounts and 
the general improvement in the detai ls  of turrets, am­
munition hoists, loading and other gear, so as to em­
body the latest and best features that experience 
has shown to be desirable. Under his direction a new 
and thoroughly modern machine shop has j ust been 
completed at the gun factory at Washington, and the 
main gun shop is now extended 290 feet, which will 

REAR-ADMIRAL CHARLES O'NEIL, U. S. N .  

make it 936 feet long, and one of the finest shops of its 
kind in the world. He has lately caused to be erected 
and eq uipped at the same place a fine cartridge-mak­
ing plant, and has improved the ordnance depart­
Illent of the navy in all directions, and, if he is IIpared 
to fill the unexpired term of his office, he will un­
doubtedly contribute sti ll Illore to its efficiency. 

• t . ,  • 
Motor Car Accident. 

Now that the number of motor cars is increasing, 
we may look for a large number of accidents. They 
are already beginning to have them in France and 
England, and if the carriages are allowed to make the 
speed which we sometimes see even in New York, 
serious accidents cannot be prevented. Recently the 
trial trip of a motor wagonette at Harrow-on-the-Hi II, 
neal' London, resulted in the death of the dri ver and 
serious inj ury to several others. The pa rty left Har­
row for Lon don at a good speed ; the carriage dashed 
down Grove Hi l l  at a very high rate of speed, and as 
it was impossible to turn into a road at right angles 
and to avoid collision with a h igh bank, the brake 
was appl ied ; but this was done so suddenly that the 
car reared up, tore a track in  the road, and collapsed. 
The occupants of the car were thrown out and the 
driver was kil led. A spectator states that the rubber 
tire first flew into the air and then the car turned 
complete ly over. The j ury returned a verdict of .. ac­
cidental death," and added that the wood of which 

the spokes were made was of a very inferior quality 
and not sufficiently strong to bear the strain put 
upon it. 

Wi nter In the K londike. 

United States Consul J. C. McCook writes from 
Dawson City, under the date of February 11. stating 
that the weather for the last three months has been 
a pleasant surprise to people who have spent their first 
winter there. The coldest weather was between the 
8th and 15th of Novem ber, the thermometer registering 
40° to 50° below zero. The month of Decem ber was 
ideal winter weather, the thermometer remaining 
around zero, and there was no wind to amount to 
anything. In January there were a couple of weeks 
of vel'y cold weather, but those who were properl y 
protected did not suffer. There have been a great 
many cases of frozen limbs, and amputation was some­
tillles necessary. Such cases usually came from long­
contin ued exposure on a particularly cold day, or i n  
. .  stampeding " t o  relocate clai ms where owners fai led 
to do the necessa.,ry work or to some locality which 
had been specially recommended. 

It is not an uncommon occurrence for one to travel 
froIIl fifty to sixty miles in a single day with a couple 
of dogs, starti ng at daylight and com pleting the trip 
in the same evening. Such speed can only be made 
in wiutel', howeyer, for in sum mer one must traverse 
bogs and morasses and wade through streams. Pro · 

yisions can also be transported much easier i n  
winter than in SUIIlmer, for a couple o f  dogs 
can easily pull from 500 to 800 pOUIJds OIL a 
sled. In summer the load would have to be 
packed on the backs of mules and bronchos, 
making locomotion much more expens ive and 
slower. The sun was lost sight of in " Dawson 
on the 5th of December and it did not reap­
pear again u ntil the 7th of January. On some 
of the creeks some fifteen or twenty miles from 
Dawson, where the hil ls  rise abruptly from the 
water, the sun was lost sight of the first week 
of November. The temperature on the creeks 
is generally about 10° warmer than at Dawson, 
because that place is  more in the open and is 
exposed to draughts of wind. The darkness of 
winter days, like the coldness of the Arctic re­
gion, has been very m uch exaggerated . There 
was good daylight from 9 o'clock in the morn­
ing until 3 o'clock in the afternoon. Of course, 
in offices and stores lights had to be burned 
all day. In the first weeks of February the 
d aylight lasted from 6 : 30 in the morning until 
5 : 30 in the evening, and i n  a couple of mOIJths 
from that time there will be daylight all the 
time. 

.. f • • • 
Motor Carriage Exposition at Berlin. 

There will  be held at Herl in, from the 3d to 
the 28th of September, 1899, an in ternational 
exhibition of motor carriages opeu to al l  ex­
hibitors. The exhibits will be placed i n  six 
classes, i ncluding motor · carriages for passen­
gers, motor carriages for freight, motor cycles 
and trailers, motors and accu mulators for mo­
tor carriages, and parts and wheels for motor 
carriages, The exposition will be held in a cov­
ered building known as the Exercier-Haus. It 
�ill be open daily from 9 A. M. to 6 p, M., and 
it is possible also in the evening . . A series of 
tests, races, etc. , are also in  contemplation. 
The exhibition space will be rented, and not 
1 110re than two examples of the same cla�s will 
be permitted to each exhibitor. Intending 
exhibitors must signify their "intention of ex­

hi biting either by letter or telegram before the 15th 
of April. '.rhe cOlllmittee has power to accept or re­
ject any article offered. Photographs m ust also be 
provided showing the ca rriages or other art icles. 
There are other rules governing the show. Neither 
prizes nor medals will be given. The ad ,·antage to 
exhibitors will  be confined to the results of a compe­
titive test, which will be made wit,h great care . 

• t . ,  • 

The " SOlDers " Again Disabled. 

The United States torpedo boat " Somers, " which 
was bought j ust before the war with Spai n broke out, 
and was towed to Plymouth from Fallllouth on A pr i l  5, 
has again broken down. This adds another to the 
chapter of accidents which this boat has suffered. She 
was built at Elbing, Germany, by Sch ichau. She was 
taken to WeYlllouth, England, j ust after she was COIll­
p leted, and turned over to the agents of this country 
early in April. She finally started for America in  com­
pany with the • .  Topeka," but she sprang aleak and 
shipped water at such a rapid rate that she finally 
put i nto Portland for repairs. After they were made 
she got as far as Faimouth, and !'he was obliged to 
enter that port in a crippled condition. She was again 
docked for repairs, but, owi ng to the proclamation of 
neutrality made by the Bri tish government, she could 
not leave Falmouth, where she remained during the 
Wal". 
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APRIL I S, I SW. 
THE NEW TESTING LOCOMOTIVE 

UNIVERSITY. 
BY HERBERT T. WADE. 

AT COLUMBIA 

In the development of engineel'ing education, a most 
striking feature has been the great i mprovements that 
have been made in  the laboratories and apparatus placed 
at the disposal of the student. Where formerly one or 
more rooms, equi pped with small testing machines and 
working models of engines, p u m ps, and other ma­
chinery, were used to instruct the embryo engineer on 
the practical side of the s u bject, we now see entire 
buildings fitted with machinery of the same size and 
design as would be encountered in actual practice. 
'Vhile this statement holds good for a number of our 
larger scientific schools, it is particularly true in the 
case of the new laboratory of mechanical engineering 
at Columbia University, which is now being installed in 
the large basement vault between Havemeyer Hal l  and 
the Engineering building. It will contai n, when com. 
pleted, departments devoted to steam and motive 
power engiueel'i ng, air and gas engines, hydraulic mo­
tors and pumps, and locomotive engine'lring. This 
equipment has been presented to the university 
by such engineerin g  firms as the Allis Company, of 
Milwau kee ; the Ingersoll-Sergeant Company, of New 
York;  and the W orthington Pump Company, of New 
York ; and is already in position or is in process of con­
struction. 

The locomotive laboratory, in particular, is of inter­
pst, inasm uch as its chief piece of apparatus is a fu ll 
� ize passenger locomotive, which was the gift of the 
Baldwin Locomotive Works, of Philadelphia. D uring 

J C itu tific �lUtricla. 
which a force of known intensity can be applied, and 
the amount of energy absorbed from theodriving wheels 
ascertained. Elaborate safety appliances have been 
added wherever necessary, as the effect of s ueh a rna. 
chine breaking loose in case of accident would be dis­
astrous in the extreme. The locomotive is so arranged 
that it can be operated with steam from the boilers at 
the power plant of the university, or connected with 
an air compressor should it be desired to use cOlll press­
ed air as the motive power ; or its own boiler and fire­
box can be used and steam generated as in actual use. 
There is also a full  Westinghouse air brake equipment 
which is applied to all the wheels. 

The i nterest that has been taken by members of the 
engineering profession i n  the equipment of the Colum­
bia Engineering Laboratory is well shown by the gen­
erosity manifested in connection with the erection of 
the locomotive. T he short section of track on which it 
stands rests on ties furnished by the New York Central 
and H udson River Rai lroad, which also furnished the 
skilled labor to spil{e the rails in place. The rails them­
selves were a gift frO ID the Maryland Steel Company, 
while the supporting girders for the bearings and the 
safety rails were presented by the Carnegie Steel Com. 
pany. The Ellis bumping post was given by the Me­
chanical Man ufacturing Con�pany, of Chicago, and the 
great beari ngs were obtained from the George V. Cres­
son Com pany, of Philadelphia, at a specially favorable 
price. The dynamometers are not yet in place, as a 
donor has not come forward ; but with this exception the 
eq u i pment as regards the engine is Singularly complete. 

Standing near the locomotive on the opposite side of 

237 
Fibers and Fabrics and Their Relation to 

Manufal'tu res. 

At a recent meeting of the Household Economic As­
sociation and the Domestic Science Department of the 
BJ'Ooklyn Institute, an interesting paper entitled 
" Fi bers and Fabrics : Oonnecting them with Dress and 
Healthful Conditions." was by Mrs. S. S. Woolman, of 
Teachers' College. She said it is women who are injl1l'­
ing the market. not manufacturers, the trouble comin g 
from the former's failure to understand the fiber itself. 
A woman wishes a certain material and says she must 
have it at a certain rate. In order to give her what 
she asks, cheaper chemical dyes IlIUSt be used and var­
ious adulterations m ust be resorted to. If women go to 
the stores and insist on having foreign goods for the first­
class materials, it forces American man ufacturers to 
make cheaper good� : whereas, American man ufacturers 
can make the best quality of goods if there is a trade 
for them. The effect of the ad u lteration is alreadv 
becoming noticeable. If women think they are getting 
a good silk at 50 cents a yard, they are mistaken ; they 
will find it is nearly all  cotton, for there is no si lk ob­
tainable at t hat price but the Japanese. Among the 
IDany ad ulterations used now in  the man u factu

-
re of 

silk to give it the req uired gloss, " SCI'00P " (the crisp 
rustle), and body, Mrs. Woolman mentioned the use 
of the rough floss silk for the woof which m akes it 
soon wear shiny, and artificial silk made of cel l ulose 
and treated with chemicals ; and the i n trod uction of 
Sea Island cotton, which looks almost the same as silk, 
but  wil l  not wear as long. also the use of cotton w hich 
has been mercerized, as described a short ti JlJe since 
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This g i v e  s a transparent 
effect, and is excellent for 
cotton, but not as a sil k  fab­
ric. Pressing is a I s o  re­
sorted to in some brands of 
si lk.  This i n c r e a s e s  the 
w e i  g h t ,  b ut sacrifices the 
i;trength. The lecturer gave 
a series of tests for silks. 

1 . 1  

Emperor William's New 
Rifle. 

the winter this engine has 
been erected on a short sec­
tion of track, and in its posi­
tion at the west end of the 
laboratory forms the su bject 
of 0 u I' illustration. It is 
known as the .. Columbia," 
and was originally built to be 
shown at the World's Fair, 
at Chicago, in 1893, where it 
formed a part of the loco­
motive exhibit at the Trans­
portation building. At its 
new home in the Colum bia 
Laboratory this engine is not 
to be regarded merely as a 
large exh ibi tion piece of ma­
chinery, but as actual scien­
tific apparatus that will be 
put to active use. In addition 
to its educational functions, 
it wi l l  be used in solving 
various questions connected 
with the design and economy 
of locomotI ves. In order that 
the engine may be operated 
under steam, it is mounted 
on a system of friction wheels, 
each of the four driving 
wheels resting on a large 
wheel mounted in massive 
bearings. To the axles of the 
friction wheels are fi t t e d  
heavy brakes, which are used 
as dynamometers and absorb 

THE NEW TESTING LOCOMOTIVE AT COLUMBIA UNIVERSITY. 

The Emperor William has 
a new rifle which resembles 
the Mauser revolver. It is a 
foot long and the magazine 
contains ten cartridges, as in 
the Mausel' revolver. The 
rifled barrel is constructed to 
use a projectile covered with 
nickel and shaped at the end 
like a " Dum-dum " bullet. 
The propellant is cordite, an d 
the rifle is sighted up to a 
distance of one thousand 
m eters. The pistol fits into a 
wooden frame which, to­
gether with t h e  butt-end 
proper, forms the shoulder·  
rest and gives the revolvel' 
the appearance of a maga­
zine rifle. It is said that M,'. 

the energy developed. It may be remarked in pass­
ing, that at the present time there are only two 
other such locomotives in the United States, at Purdue 
University and at the 8hops of the Chicago and North. 
western Railroad. I n  the case of the former a n um­
ber of tests have been made, and much data of import· 
ance has been obtained, which has been greatly appre­
ciated by locomotive designers and engineers. 

The mechanical problems i nvolved in transportation 
al'e constantly attracting more attention from engineers, 
and it is the intention at the Columbia School of Engi­
neering to give the students a thorough foundation in 
the theory and practice of locomotive constl'l1ction and 
operation. The locomotive " Colu mbia " is what is 
known as a compound express passenger locomotive, 
and was built frOID designs by S. M. Vauclain,  of the 
Baldwin Works. It is of full size, of the standard 
gage, 4 feet 8� inches, and rests on four driving 
wheels which are brought close together directly over 
the center of gravity of the engine. As the engine is 
compound, there are two cylinders on each side, the 
high pressure cylinder being 13 inches in diameter and 
the low pressure cylinder 22 inches. The tender has 
been omitted frOID the equipment on account of lack of 
rOOID, but there is a platform behind the ca b supplied 
with scales and tanks, so that the coal and wat.er con­
Rumption can be measured while the locomotive is be· 
ing run at various speeds. The engine is fastened to a 
sternpost which will also absorb a certain amount of 
energy, and by means of traction dynamometers the 
hauling power at different rates of speed can be found. 
When running at a speed of from 40 to 45 m iles per 
hour some 1, 600 horse power is exerted, and its measure­
ment is effected by the dynamometers m entioned a bove, 
attached to the axles of the friction wheels on which 
the locomotive rests. These have heavy brakes with 

the laboratory is a trolley car of fnll size also, which is 
to be used in the same manner. It is su pplied with 
brakes, wheels, and motors of the standard pattern 
and wil l  afford opportunities fot· measuring the effici­
ency of electricity as a motive power u nder d ifferent 
conditions. 

The ad vantage to the student of using actual size ma­
chinery in the course of his engineering education must 
be quite apparent, for in this way he is made acquaint­
ed with condition!'! as they actually exist, which i n  
many cases vary considerably w i t h  the increased size 
of the machine. Having operated such machinery, it 
necessari ly follows that he is in a better position to de­
sign or superintend its construction. I n  the new lab­
oratory at Columbia it is intended to have all the 
practical work take this form, and the various 'engines, 
pu mps, and other mechanical apparatus, either i n  
place o r  in  course o f  construction. all carry out the 
same idea. Such an equipment has been secured by 
the generosity of leading American manufacturers of 
machinery, who in this substantial way have sho wn 
their interest i n  the attempt of the university to pro­
vide a thorough education in the principles of mechan­
ical engineering. They, howe ver, wi I I  doubtless secure 
an ample ret urn, not only in an i mproved grade of en­
gineers, but also in having a place where tests and ex­
periments of a scientific character may be made with 
different appliances and materials, and dat.a deduced 
which in most shops and factories it would be next to 
impossible to secure. 

.. . . . . 

A REA VY snowstorm in Belgium has completely dis­
organized the telephone system around Brussels. The 
damage done to the wires was so extensive that it is 
not likely the necessary repairs can be made within a 
month. 

Maxi JlJ has made importallt 
additions to the weapon. 

• • • • •  
The C u rrent Su pplement. 

The current SUPPLEMENT, No. 1215, is filled with in­
teresting and iJlJportant articles. " The Construction 
of a Voltmeter and Ammeter Suitaule for the Small 
Switchboard " is an article by Nevil Monroe Hopkins 
and has been prepared at the request of many of our 
readers. It is accompanied by fifteen illustrations and 
working drawings. " A  Horizontal-Base Range and 
Position Finder for Coast Artil lery " is an article by 
Lieut. -Colonel George O. Squier, Ph. D. , and Prof. 
A. C. Crehore, and is accompanied by i nteresting i l lus­
tl·ations. " Trade Suggestious from U nited States 
Consult; " are published as usual, and a new feature 
is introduced, which is an index to all the advance 
sheets of the Consular Reports, by the aid of which 
our readers wil l  be informed as to all  of the Consu lar 
Reports that are issued, whether published in the 
SUPPLEMENT or not. There is also an interesting arti­
cle on the " Woelmelt Current Interrupter. " 

Con tent8. 

(lI Iustrated articles are marked with an asterisk.) 
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RECEN TLY PATENTED INVENTIONS. 
Agricultural I mplcments. 

CULTIVATOR. - JOHN McL. WRIGHT, Oberlin, 
Kan. Thi. cultivator i • •  0 con.trncted that the weight 
of the driver will act to hold the share. ont of contact 
with the ground. When no downward pressure is ex­
erted upon the handles of tbe beams, the weight of the 
driver in  the .addle will be sufficient to raise the plow­
beams so that the shares will be removed from tlle 
:round. By pressing down upon the handles, the 

shares may be buried iu the ground to a previously de­
termined extent. 

EJect l' lcal Apparatu8. 

ELECTRIC SWITCH.-MAX H. CASPARI, Manhat­
tan, New York city. The switch cousists essentially of 
a mercury·cpntaining chamber having attached thereto 
the two poles or binding . posts for the circnit-wires. The 
binding-posts are in.ulated from eaeh otber and are 
placed at different elevations. The mercury -chamber 
may be rai.ed or lowered so as to cause the mercury to 
cover one or both of tbe pole. in order to make the con­
tact. By mean" of this device a clean contact-surface 
between the two parts of the switch is maintained. 

Blcyclc-Appllancc". 

BICYCLE-FRAME - JEREMIAH C. PARKER, Red 

Bank, N. J. Tbl. bicycle-frame belongs to that cia •• in 
which the frame is .0 constructed that it may be adju.ted 

for regnlating tbe ten.ion of the driving-chain. A split 
socket tube i. carried rigidly at the lower end of tbe cen­
tral brace, and receives the stem of the lower braces. By 
sliding the stem longitndinally in the .ocket-tnbe, the 
rear upper brace. and the rear wheel will be moved to 
regulate the tension of the chain. The stem is beld in 
a'ljuEted po.ition by means of a clamp. 

BICYCLE-GEAR.-CEPHAS WHITNEY and ALFRED 
C .  LAZARUS, King.ton, Jamaica. T h ,  crank-shaft in 
this bicycle ·gear is provided with the usual cranks, in 
the free end of each crank a shaft beillg journaled. On 
the outer end of the shaft arm. are carried provided with 
pedals. An arm ext3nd. from the .haft at right angle. 
thereto. An eccentric has its di.k fixed to the bicycle­
fraqIe and its eccentric-rod pivotally connected with the 
arm extending at right angle. to the .haft. By this ar­
rangement extended crank-arm. are produced in which 
the exten.ion i� alway. at right angle. to a line drawn 
through the center of the eccentric-di.k and the center of 
the crank-.haft. Great leverage i. hence obtained with­
out causing the foot to move through a large circle. 

Mechanical Devlce8. 

FRICTION DmVING DEVICE FOR SHAPING­
MACHINES. - WENDELL P. NORTON, Torrington, 
Conn . The friction driving device patented by this in­
ventor comprise. two driving-pulleys loo.ely mounted to 
rotate in oppo.ite direction.. Between t.he driving­
pulley. a friction pulley i. arranged to he moved into 
frictional contact with the inner .urface. of the pulley­
rims. Spring-arm. connect the rim of the friction-pulley 
with the hub and are adapted to yield laterally and longi. 
tudiually. Thu. there is obtained a nniform contact of 
the peripheral surface of the rim with the inner .ur­
face. of the pulleys ; and shock and jar are prevented. 

FIRE-ESCAPE. - JAMES O. MILLER, Coolgardie, 
We.tern Australia. In the fire-escape provided by the 
pre.ent invention there is mounted within a ca.ing a 
cord-carrying drum having toothed wheel. connecteq 
therewith. Reciprocating bars have projecUng points 
engaging the teeth of the wheel., thus providing an es­
capement mecuani.m which regulates the .peed of the 
drum's rotation under the weight of the u.er. The de­
vice may be u.ed for descending from any height, and 
may be advantageou.ly employed in mine. and well •. 

PAPE R-CUTTING ATTACH MENT FOR BOX­
COVERING MACHINES.-IsIDOR DREYFU.S, Man­
hattan, New York city. The Invention provide. im­
provement. in machines for a utomatically cutting off 
strips of paper or like material, which are being glued 
on pa.teboard or other boxes. The machine i • •  0 
con.tmcted that the cutters can be adjusted higher or 
lower and forward or back without requ!ring any regu­
lation of the cutter-operating devices. The cutting de­
vice caD be operated by hand lit any time to cut out a 
defective piece of paper without in any way interfering 
with the automatic operation of the device. 

INTEREST-INDICATOR. - CHARLES C. ADAMS, 
Charlotte, N. C. The intere.t-indlcator is .0 con.tructed 
that by depre •• ing a key corre.ponding with the princi­
pal, mechani.m wiil be operated to bring into proper 
adj ustment figure. represent.ing the mterest upon that 
principal for a serieR of period., .o that the operator can 
readily determine at a glance the amount of the intere.t 
for the de.ired period. The mean. whereby the de.ired 
re.ult. are obtained con.i.t primarily of rollers carrying 
interest lists adapted to register with period lists. 

Mhlcellaneou 8  Inve ntions. 

KNOCKDOWN BARREL.-PHILIS MAYOTTE, E. · 
canaba, Mich. In certain industries, e.pecially in that 
of beer· brewing, it i. a matter of con.iderable expense 
to return the empty kegs -an expen.e which might be 
greatly rednced by employing collap.ible barrels. It is 
the purpose of the pre.ent invention to provide .uch 
a barrel. The inventor bas therefore constnlCted his 
bOfr"I, n ot with the ordinary .trap hoops, but with stout 
c'ain., the ende of which are bolted together. By re­
moving t he chain. the barrel falls apart. 

LINE-GUARD FOR VEHICLE-POLES.-FLETCHER 
M. BIRD, Wenatchee, Wash. The object of the in­
vention i. to provide a line or rein-gnard lor the 
tongue or pole of a vehicle, whiCh will effectually 
prevellt the in.ide check-line. of a double harne •• 
from becoming entangled with or lodging upon the 
end of the pole or tongne of the vehicle in front 
of the neck-yoke ring. The gnard i. so con.tnIcted 
that it may be permanently secured to the pole or 
tongue ID such a manner that it will not interfere 
with the bitching or unhitching of tbe neck-yoke, It 
being po.sible readily to slip tbe neck-yoke ring on or 
off the tongue or pole at pleasure. 

PHOTOGRAPHIC DEVELOPING APPARATUS.­
ALBERT GoODER, Brookville, Pa. This .film-developing 
device con.ists essentially of a tray containing the de­
veloper, in which tray, frames are mounted adjustabie 
relatIve to each other and relative to the tray. Rollers 
are located wItbln the tray and upon the frame, and 
• erve a. supports for the film. The device may be ad­
ju.ted to accommodate any .ize camera-film, and is de­
signed to prevent .cratching of the bromid emul.ion. 

PIANO-HAMMER. - JOHN OSTER, Jr., Newport, 
Ky. Thi. plano-hammer compri.es a rotatable elastic 

disk clamped peripherally by .pring clamping-jaw. re­
ceived and embraced hy a .ocket-holder. The jaws are 
heir! and locked down in the .ocket to grip the di.k. 
Should any portion of the felt or other ela.tic material 
become hard from frequent impact, the disk may be 
readily loosened and turned. There are, moreover, no 
projecting parts on the .ide of the diiok to cause inter­
ference between the hammers, or objectionable noi.e in 
playing. 

TIlt oOO1'1/e !or (merUon under tM. head Is One Dollar a 
I.... for /laCh (merUon ; about eiQht wordo to a Ii"'!. 
Advertisement. must lit. received at publication ojJice 
!Ill earlll l18 Thursdall mom� to appear in the follow­
� wuk·. iBsue • 

Marine Iron WorkB. ChiCSllo. Catalogue free. 
.. u. S." Metal Polish. IndianlLPolis. Samples free. 
Gasoline Brazing Forge, Tnmer Bras. Work •• Chicago. 

Yankee Notions. W aterbury Button Co .• W aterb·y. Ct. 
Handle & Spoke Mchy. Ober Latbe Co.,Cbagrin Falls,O. 
Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g . 
Small Accumulators. A new book. lIIu.. Cloth, flOc. 

Spon & Chamberlain. 12 Cortlandt St., New York. 
Gear Cutting of every description accurately done. 

The Garvin Machine Co., Spring and Varick 8t8. , N. Y. 
Order Wblte Metal & Bras. Pattern Letters & Figure. 

of H. W. Knight & Son, Seneca F'alls, N. Y. Drawer 1115. 

Patent for Sal e.-Book-re.t and ball and socket jOint. 

TO INVENTORS 
An experience of fifty years, and the preparation 

of more thaJi one hundred thousand applications 
for patents at home and abroad. enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurmg patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per� 
Bons contemplating the securmg of patents, either at 
home or abroad, are invited to write to this office for 
prtces, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO . •  office S m F. N T I F I C  AMERICAN.  

361 Broadwav. New York. 

INDEX OF I NVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
APR.IL 4. 1 899. HACK-CLAMP.-JAMES G. B. ROUSE, Way Cro.s, 

Ga. The invention i. in the nature of an improved 
clamp for holding turpentine producIDg and gathering 
tools-such as hack., pullers, or scrapers-when it i. de­

.ired to tut out the tool. The clamp compri.es a body 
having a fiat bearing edge provided with means for .e­
curing the body to a tree or post. The front edge has a 
seat portion and a clamping .Iot and screw. When the 
clamp i. in po.ition, a reamer may be applied to the seat 
of tbe clamp in order to cut out the tool. 

( Entirely new idea.) Geo. W. Morrison, SOU Frankford A N D  E A C H B E A R  I N O T H A T  0 A T E. 
Ave .• Phila. 

�'or Sale or on Royalty-Patents Nos. 43f>,8Oi> and 584,- [See note at end of list about copies of these patents. ] 

MON EY-ORDER-BLANK PROTECTOR, CUTTER, 

AND HAND- REST.-G)!:ORGE JOHNSON, Jersey City, 
N. J. By providing a device comprI.ing a base, sup­
porting·posts carried on the base, and a hand-re.t having 
tran.ver.e arms for extending over the face of a block 
of money-order-blanks and engaging . the po.ts, this in­
ventor enable. a po.tmaster conveniently to fill out a 
money-order-blauk and to separate the .everal part. 
from one another and the filled cOllpon from the block. 

LANTERN-HOLDER.-GEORGE A. CORNISH, Gillette, 
N. J. This invention is a device for holding lantern • •  0 
that the ray. of light will be effectively .hed therefrom. 
The means by which this end i. attained con.ist prima­
rily of a wire structure forming arm. and hook. by 
which the lantern i. held in place. 

TILTING-CHAIR. -ALFRED E. QUINLAN, Sheboy­
gan Falls, WI •• Thi. tilting-chair i. provided with a po.t 
ou which a yoke and a vertical ly-di.po.ed bearing are 
mounted to turn. The bearing 18 formed with longi­
tudinal fiange. terminating in lateral arm. arranged to 
.upport the pivot for the yoke at one side of the bearing 
and below the upper end thereof. The entire device can 
be readily applied to a chair-.eat. By the arrang�meut 
described, the bearing i. well above the pivot, on which 
the rocking take. place, thus reducing friction on the 
bearing .urface. 

CHART FOR DRAFTING GARMENT-PAT-
TERNS. -MARIE TUCEK. Manhattan, New York city. 
The purpo.e of this invention is to provide a garment­
drafting pattern de.igned accurately to draft the oui­
lines of ladies' waists and skirts and arranged to per­
mit an eallY and convenient "djll.tment of the various 
parts. The device con.i.ts of pivotally-connected sec­
tions .lidably or otherwise adju.table to one another, the 
necessary graduations being marked on the section •. 

De8lgns. 

MINERS' CANDLESTICK. - WILLIAM H. PLEAS­
ANTS, Victor, Col. The es.�ntial feature. of tbi. design 
con.ist of a candle.tick having a .hank. and spiral con­
volutions at one .ide of the shank, "'hloh embrace the 
candle. At the other side a hook ri.e. vertically. A 
transverse member emanates from the convolution. and 
has a return-bend which joins the shank of the hook. 

DISPLAY-BOX.-MAX W. BECTON. Manhattan, New 
York city. The box is de.igned to di.play fountain­

pens or similar articles, and i., therefore, longitudinally 
divided into compartment. for the reception of the arti­
cle. to be displayed. 

LOCK-BAR FOR COVERS.-HERlIAN KAHN, Troy, 
N. Y. The principal feature of this de.ign i. found In a 
body, having at its end. lip. decreash,g in thickness in 
opposite directions, and projections rioing from the 
upper face of the body. The device i. especially ser­
viceable In locking the covers of jar., which operation 
the previou.ly-mentloned projection. facilitate. 

BOX. -RrCHARD M. COLGATE, West Orange. N. J. 
The box is rectangnlar in shape and is ornamented by 
decorati ve panels. At one surface circular intaglio fig­
ure. triangularly disposed are arranged. The box i. de­
.igned primarily to contain soap. 

ERRATuM.-In our iiosue of March 25, 1899, we de­
scribed in these column. a new surgical .plint invented 
by Robert W. Barton, whose address was given as 
Marion, Kansas. The addre •• • honld have read Marion, 
Arkan.as. 

N OTE.-Copies of any of these patents WIll be furn­

ished by Munn & Co. for ten cents each. Please send 
the Dame of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 

21!J-game apparatu.. R. �'. de Grain, 643 G St . •  S. E , 
Wa.hington, D. C. 

'I'he celebrated " Hornsby-Akroyd " Patent Safety 011  
J£ngine is built by the De La VergDe Refrhrerating Ma. 
cbine Company. Fo( t of East 1:J8tb Street, New York. 

The best book for electrICians and beginners in elec· 
tricity is H Experimental Science." by Geo. M. Hopkins. 
By mail , ". Munn & Co . . Dublishers. 361 Broadway. N. Y. 

IT Send for new and complete catalogue of Scientific 
and other Books for sale by MUIln & Co., 361 Broadway,  

N e w  York. �'ree on application. 

HINTS TO CORRESPONDENT!!. 
Names a nd A dd " ellll must accompanv all letters 

or no "ttention will be pald thereto. Till. is tor Oill 
Information and not for publication. 

R eference" to former articles or answers should 
give liste of paper and page or number. of question . 

Inqu l rleto not answered In reasonable time should be repeated : correspondents will bear in mind that 
80me answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacli must take hi. tum. 

B u fue
or;: ���:::�0!t�rc:.,asiu����ithO!d=.s� 

honses manufacturing or carrying the same. 
Special 'V rltten Inform a tion on matters 01 

personal rather thau general intere.t cannot be 
expected without remuneration. 

Scient i fi c  A merican S u pplements referre6 
to may be had at the office. }'nee 10 cents each. 

Books referred to promptly !npplled on receipt 01 
price. 

�l I neral8 sent �r e:mmination should be distinctly 
marked or labeled. 

(7688) A. L.  N.  asks : 1. Should the 
condenser for a n  induction coli be I n  the primary or I n  
the IlCcondary clrcuit 1 I f  I n  the primary, should the 
condenser be between the coil and the zinc or between 
the coli and carbon of the battery P A. The conden.er 
of an Induction coil Is not to be put in either the primary 
or the secondary clrcnit, The condenser Is connected 
across the primary clrcnlt. Attach one .ide of the con­
denser to the same place as the wirf Jrom the zinc of the 
hattery and the other side to the same place as the wire 
from the carbon side of the battery. It thus receives the 
extra cnrrent which originate! in the breaking of the 
primary circuit. 2. In a SUPPLEMENT you write that a 
magnet made of tnbes, and every tube inside the larg_ 
e.t one wound with a layer of wire, I. many time. 
stronger than one made ont of a .olld piece; hence, would 
it be a good Idea to put some of tbe iron wire. in the core 
of a coli between each layer of the primary circuit? A. No ; 
It would be a very bad Idea to build the primary of an 10-
duction coil on the bas;s of an electro-magnet. 3. Have 
yon pnbli.hed any article about making liquid airP It 
.0, in which SUPPLEMENT P A. There are twenty arti­
cles on liqnid air In as many SUPPLEMENT •. We can 
send them to you at 10 cents each. 4. What sub.tance 
would he be.t to mix in lard to get a good com cure P A .  
Purchase corn cures ready prepared o f  your druggist. We 
have no formula for a com cure, using lard. 

(7639) E • .T. W .  asks : 1. What is the 
compouud that i. nsed in dry batteries P A. There are 
many formul", for the pa.te used In dry cell.. The 
active material I. u.ually ammonlc chloride di.solved in 
water and mixed with an Inert .ubstance to hold it in 
place between the zinc and carbon plates. 2. Can a 4X5 
photograpbic lens (.ingle or douhle view) be u.ed for a 
magic lanterIl P A. Ye. ; any len. call be nsed to project 
a .lide which will cover a photographic plate of the .ize 
of the .lide. 3. How do yon find the di.tance that tbe 
lens should be from the plano-convex condensing 
len.es P A. The distance i. u.naJly found by experi­
ment, and depends upon the dl.tance of the lantern from 
the screen. It may be fonnd from the formula 

1 1 1 
- + - = -
D d 1;' 

In which D I. dlstance of lens from screen, d is distance 
A SELECT BIBLIOGRAPHY OF CHEMIS- of lens from slide, and F the focal length of the len •. 

TRY, 1492-1897. By H. Carrington 4. Can one large magnifying gla •• len. be used in place Bolton .  First Supplement. Wash- of a pair of plano-convex leu.es for a lantern P A .  A 
i n g t o n :  Smithsonian Institution . magnifying gla.s can be used as a condenser for a lan-
1899. 8vo. Pp. 489. tern, if nothmg better can be had. It answers well with 

A few years ago we received the first section of this sunlight, but i. not powerful enough to bend in the 
work, and uow we have a Supplement half as big as the widely diver."nt light from a lamp. 
parent volume. At the time we noted the original work (7640) Readt'r asks:  Ii:> the l ine currt'nt, we congratulated Prof. Bolton upon hi. wonderful 
achievement, and al.o complimented the Smith.onian 
In.titution for the remarkable service. which they have 
done to scientific literature in publishing such a notable 
volume, which could never be i.sued by any private pnb­
li.her. In the preparation of the pre.ent Supplement 
Prof. Bolton has been fortunate in securing the co­
operation of eminent men of .cience and letters in vari­
ou. parts of the world. They promptly re.ponded, ann 
have contrihuted more than 2,000 title., inclnding 760 
Rus.ian. 20 Finnish, and 13 Arabic. The same general 
method be used in the first volt)me has been adopted. 
The volume is a monument of American scholarship. 

i. e., the current Induced in the secondary of the in­
duction coil, in a telephone circuit an alternating current 
or only a pulsating current P A. An alternating current. 

(7641) G. W. D. write!;: I am desirous of 
procnring the be.t formu la for making or casting phono­
graph cylinders for making record.. AI.o in.trnctlon. 
for casting same and any other information neces­
sary for their successful manufacture and manipula­
tion for my own personal use. Please Inform me how 
such information can be got. A. The composition of 
the phonograph cylinder Is a carefully guarded trade 
secret. 

Adding and recordinlt macbine. H. Holleritb . . . . . 622.470 
Advertising deVIce, E. Cherry . . . . . . . . . . . . . . . . . . . . . .  622,4W 
Advertising machine, electrical, H. W. Cox. 

622.607. 622.G08 
Air bed or cushion. J. J. Lane . . . . . . . . . . . . . . . . . . . . . . 622.;{�H 
Air heating and agitating apparatus. L. P. Hager 622,424 
Amalgamating ores of gold and silver, J. E. Sut-

phen. . .  . .  . .  . .  . .  . . . .  . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . .  622,2!1;' 
Animal shears, R. D. Dixon . . . . . . . . . . . . . . . . . . . . . . . . .  622,332 
Annealing open hearth or Bessemer steel, E. D. 

Wassell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'22.301 
Artists' tablets. folding 8upport or holder for, W. 

C. Shimoneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.640 
Audtphone. electrical, R. Hutchison . . . . . . . . . . . . . f122.:� 
Autographic re",ister, L. Ehr1ich . . . . . . . . . . . • • • . . . .  622.454 
Ax head, E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2'.!.a1l5 
Axle cutter. W. B. Sherman . . . . . . . . . . . . . . . . . . . . . . . .  622.548 
Back pedaling brake. G. E. Mc Elroy .. . . . . . . . . . . . . .  622,52� 
Bag. See Traveling bag. Bag fastener. J. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,651 
Bail and cover for vessels, combined, J. S. 

Brook. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  622.441 
Barrel closure. rotary clamp. J. Fleming . . . . . . . . . . 6'22.615 
Bearing. lubricated. C. R. Meston . . . . . . . . . . . . . . . . . .  622.247 
Bedstead, invalid, L. Zucker . . . . . . . . . . . . . . . . . . . . . . . . ti22.:Ui 
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Bell ringing m echanism, W, R. Livermore . . . . . . . .  622.242 
Bicycle crank shaft. W. W. Annable . . . . . . . . . . . . . . .  622.644 
Bicycle frame and gear case, Nies & Dunn . . . . . . . . 622.526 
Bicycle bandle bar. W. E. Kelly . . . . . . . . . . . . . . . . . . . .  622.490 
Bicycle .addle, Hitcbcock & Galbraitb . . . . . . . . . . .  622,357 
Bit. See Expanding bit. 
Boats in upright position, device for holding, T. 

Emerson . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,336 
Boiler. See Steam boiler. 
flottle filling apparatus. J . J acksoD . . . . . . . . . . . . . . . 622.483 
Bottle holder, nUrRinlt. A. J. Bradbury . .... . . . . . . .  62'�.414 
Bottle. non-refillable. E. I.. Ewbank . . . . . . . . . . . . . . . .  622.612 
Bottle stopper. A. Lieber . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.376 
Bottles, machine for securing neck wires to, Sin· 

nlck.on & Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.550 
BowlinI' alley, J. N. McIntire .. . . . . . . . . . . . . . . . . . . . . . .  622.003 
Box. See Letter box. Paper box. 
Brace •• W. Halstenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'l.349 
Bracket, W .  C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22 .226 
Bracket, G. W. Kirchhoffer . . . . . . . . . . . . . . . . . . . . . . . . . .  622.370 
Brake. See Back pedaling brake. Vehicle brake. 
Brake .hoe, W. D. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . .  6"22.397 
Brick drier. O. Howl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.b"2ti 
Brush, dusting. H. H. Ham . . . . . . . . . . . . . . . . . . . . . . . . . 622.621 
Buckle, hame tu�. G. W. Moore ... . . . . . . . . . . . . . . . .  622.509 
Bullet or projeCtile. R. I,. Wyatt . . . . . . . . . . . . . . . . . . .  622.582 
Buoy, automatic signal, J. C. Smith . . . . . . . . . . . . . . . .  b'22,28a 
Burner. See Gas burner. Incandescent burner. 

Torch burner. Bush, bung hole. W. J. Ritter . . . . . . . . . . . . . . . . . . . . . . 622.26" 
Butter worker, J. T. Killin . . . . . . . . . . . . . . . . . . . . . . . . . .  622.4!i1 
Cabinet. W .  D. Al l ison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.l!l5 
Cabinet, grocer's, \Y. E. Hewit . . . .  " . . . . . . . . . . . . . .  H22.t;2.t 
Cabinet. kitcben. A. W. &; 'I'. J. Eales . . . . . . . . . . . . . . 62'l.:J:;;; 
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Camera, kineto�raphic, O. B. Depue .. . . . . . . . . . . . . . .  622.4.11 
Camera, photo�raphic, �. Wreede . . . . . . . . . . . . . . . . . . 622,315 
Can. See Powder distrtbntin� can. 
Cap string fa.tener. J .  Moll . . . . . . . . . . . . . . . . . . . . . . . . . .  622.250 
Car bolster. G. L. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.40.; 
Car coupling. J. P. Autrie . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.5\JtJ 

8:�,'!fri'�;;n�·N.°rk':,"K;nnon : : : : : : : : : : : : : : :  : : : : : :  �i5:� 
Car roof, double. C. H. Hutchins (reissue) . . . . . . . .  1l.72!l 
Car signal. revolvinlt. J. J. Harrell . . . . . . . . . . . . . . . . . . 622.223 
Car speed indicator. street, O. E. Hausburg . . . . . . .  b'?.!.D51 
Carbon brush holder. R. E. Crockett . . . . . . . . . . . . . .  622.tiO!! 
Carbonatin� apparatus. C. Barns . . . . . . . . . . . . . . . . . . .  tj22.410 
Carbureter, G. W. Benedict . . . . . . . . . . . . . . . . . . . . . . . .  622.198 
Carbureter. J.. L. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,489 
Carding enJ(ine flat . R. W. Hunton . . . . . . . . . . . . . . . . . 622.867 
Carriage and cradle. combined baby, M. Lucak . . .  b'22,244 
Carrier.' See Parcel carrier. 
Cash receptacle, C. Hutchinson . . . . . . . . . . . . . . . . . . . . 62'2.22fI 
Cash reltister. J. P. Cleal. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.445 
Cash register. O. A. Gatrell . . . . . . . . . . . . . . . . . . . . . . . . . .  622 .• m 
Caster, A. Couaen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'2.44\1 
Cell case machine, G. W. Swift, Jr . . . . . . . . . . . . . . . . . .  {;22,403 
Cellulose into a den8e material, transforming 
cer:::��,

u
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Chair. See Detacbable chair. Channelinlt device. Winkley & Alley . . . . . . . . . . . . . . 622.310 
Channeling tool, hand. Winkley & Alley . . . . . . . .  622.300 
Cheese cutter. A. J. Bartlett . . . . . . . . . . . .......... . . .  622.196 
Cbisel. turner's hand. G1ardon-Jaquet & Berger .. 6'Z2.461 
Churn motor, W. L. Morris . . . . . . . . . . . . . . . . . . . . . . . . . .  622.61>2 
Clip or binder. U. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.610 
Closet., W. H. Burnett .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.205 
Cloth sponging attachment, L. A. 'l'hieme . . . . - . . .  622,566 
Clothes pin. S. J. Miley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.380 
Cock or faucet . self closing. I. N. Glauber . . . . . . . . .  622.;{42 
Combustible compound, J. W. Leadbeater . . . . . . . .  622,37'4 
Conduit threader. �'. A. Pooler . . . . . . . . . . . . . . . . . . . . . . 622.531 
Confectionerv packa�e, }I�. H. Roberts . . . . . . . . . . . . .  622.3H6 
Contact for controllers. G. H. Condit . . . . . . . . . . . . . . 622,600 
Continuous kiln for baking pottery or burning 

cement. E. Gobbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,219 
Copymg documents, drawings, etc., apparatus 

for. N. POll sol ie . . . . . . . . . . ... . .. . . . . .. . . .. . . ..... . .  622.389 
Corn husker and fodder shredder, combined, E. 

A. Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.287 
Corset attacbment, C. M. Barnum . . . . . . . . . . . . . . . . . 622,437 cou.f�ilFco�'iIi��� conpllnl'. Stovepipe coupling. 
Cream .eparator. centriful'al, A. H. Reid . . . . . . . . . .  6"22.393 
CnH�her. See Stone, ore, etc., crusher. 
Cultivator and corn or cotton planter, combined, 

G. & F. E. Hoffmann .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.358 
Cultivator, rotary disk, R. M.  Slaton . . . . . . . . . . . . . . . 622.5[):-i 
Cultivator. wheel, Haiman & Bishop . . . . . . . . . . . . . . b'2'l.:-U8 
Curette. E. W. Peery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.386 
Currycomb, J. A. Hackenberg . . . . . . . . . . . . . . . . . . . .  622,347 
Curtain fixture, It'. L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . 622.508 
Curtain flxt.ure. C. C. 'l'hompsoll . . . . . . . . . . . . . . . . . . .  b'22,298 
Curtain stretcher, H. Hickmun . . . . . . . . . . . . . . . . . . . .  62'2,356 
Cutter. See Axle cutter. Cheese cutter. Stalk 

cutter. Cutting tool. H. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.625 
Cycle chains, revolving guard for, C. M. Brow-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.442 
Cycle frame brazeless joint. H. S. Rainforth . . . . . fi22,[)'"l7 
Cycle or other wheeled vehicle, J . Huck . . . . . . . . . . 1i22 • .tii 
Cycle stand. H. W. 'I'omlinson. . . . . . . .  . . . . .  . .  . . . .  622.642 
Damping envelops. etc. , apparatus for. C. Kanitz 622.6.)4 
Dental engine, H. D. Herrnany . . . . . . . . . . . . . . . . . . . . .  ji2'2.4ti7 
Dental engine, Hood & Reynolds . .  . . . . . . . . . . . . . . .  622.8;')9 
Desk, adjustable school .  A. C. Davis . . . . . . . . . . . . . . .  62'2.041 
Detachable chair, G. Terlinden . . . . . . . . . . . . . . . . . . . . .  62"2.�J7 
Diaper. pinless, A. Schiff . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.2i2 
Display rack, J. '1\ Xander . . . . . . . . . . . . . . . . . . . . . . . . . . 622.:U6 
Ditching- machine. W. W. H unter . . . . . . . . . . . . . . . . . . 622.228 ggg� �����·;.;]g�i�
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Door, pressure. T. Shnw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.546 
Door spring. W. M. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . 622,567 
Draughting apparatus, garment, E. E. Cunning-ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.419 
Dredl<e. elevlltor. W. S. Russell . . . . . . . . . . . . . . . . . . . . .  622.637 
Dredging apparatus. W. H. O'Hara . . . . . . . . . . . . . . . .  622.527 
Drier. See Brick drier. Grain drier. Mechani· 

cal drIer. 
Drill. See Miner's drill. 
Driving m echanism .  H .  B. Collins . . . . . . . . . . . . . . . . .  622,207 
Dryinlt apparlltus. J. B. Artt . . . . . . . . . . . . . . . . . . . . . . . . .  622A31 
Drying rRck. portable. Slack &; Riley . . .  , . . . . . . . . . . .  622.281 
Du.t receptacle. O. S. Snyder . . . . . . . . . . . . . . . . . . . . . . . 622.284 
Dye and making .ame. black, H. R. V idal . . . . . . . . .  622,299 

(Continued on page flS9) 
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ment. as the letter press. Advertisements must be i:���T�� tg�p����i?:��� t3��ei� weea:�r8 ��u��
ur8t1

ay 

Star * 
Lathes 

foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and t I -inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Compa ny, 
695 Wator St . •  Senecll Fall .. N. y. 

Dyeing and tanning 8kins� W. If. Sykes . . . . . . . . . . .  622,563 Dynamo. magneto-electric motor, ..... H. Donald-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.452 
�:�'hb��eg���f.eJ�vfceHio�o���:traiiiig 'frozen: 

622,328 
T. J. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.365 Educational appliance. W. Sinning . . . . . . . . . . . . . . . .  622,551 

Electric cables. etc .• apparatus for holdlnl< snd connecting guard wires of. Bostock &; Cheet· 
ham. . . . .  . .  . .  . .  . .  . .  . .  . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . .  622.596 Ele��\i�ri�rfI�ni;o����������. ���. ?������ .��� 622,628 

Electric elevator. Heermans &; Whichello . .  622.355. 622.430 Electric meter. G. A. ScheelJer .. . . . . . . . . . . . . . . . . . . . .  622.639 Electric motor contru1ling switch, R. Hutchison. 
622.230. 622.369 

Electric motors. method of and means for operat­ing. C. J. Reed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.392 Electric wires, system for overhead, W. Glas-gow. . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.618 Electrical unity of systems of metallic pipes or 
mains, means for securmg. D. C. Jackson.. . . .  622,481 Electrode and treating same, granular. P. W. Bos.art. . . . .  . . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  622.413 Elevator. See Electric elevator. 

End board rod fastenln
�
. wagon. S. C. Harris. . . . .  622.353 

���i�:�
e
·S��:nt,l�ngi'!!��"8il· eiiliine: 'Rotary 622.213 

engine. Steam engine. 
Enl<lne indicator. steam. W. G. &; C. W. G. Lit-

tie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.504 Engine lubricating device, steam, A. L. Ide (re-issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .730 Engine reversing link. P. J. Ha.lloran . . . . . . . . . . . . . .  6"22,425 
Envelop. S. A. Bragg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'1.I.598 

AMERICAN PATENTS. - AN lNTER- �i��:;�f��
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:�J���: : : : : : : : : : : :  �:�� eRting and valuable table showing the number of patents Expanding bit for boring wood. etc . • G. W. 

����tg�etg�l�l�{ f��:'°t�Se s��J:;�in�P8gw!b�h rfe������ Ext�ri�r�n 'tabie-,' Vi ettej:'greii 'k: TreiiUrtii : :  : : : :  : : :  �:�t� 31. 1894. Contained in SCIENTIFIC AMERICAN SUP- }4'abric. See Wire fabrIc. Woven fabric. PLEMENT. No. 1 00;!. Price 10 cents. '1'0 be had at Farm gate. D. M. Waul<h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.302 this office and from all newsdealers. Fence stay. wire. H. B. P01l'enberger . . . . . . . . . . . . . . . . 622.2.;9 

Oueen Transits and Leve ls 
High G rade I nstrum ents with the Latest I m p rovements. 
160 page En- 2(0 page Math-

I n e e  r i n g ematlcal Cata-�ata.lo�eon I THE QUEEN 1 1 0.g ue on ap-
applIcatIOn. plIcation. 
E N G I N EERS' A N D  D RAFTS M E N ' S  S U PPLIES. 

Q U EEN  & CO Optical and Scientific 
• , Instrument Works, 

59 Fifth Ave., New York. 1 0 1 0  Chestnut  St., Phlla. 

B A R N E S'----.... 
UPRIGHT DRI LLS 

W. F. & JOHN BARNES CO. 

Filter. J. W. Fleetwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.614 Filter. E. I,. Stream . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'l,561 
Filt.er or strainer. A. Bergstrom . . . . . . . . . . . . . . . . . . . .  622.439 
Filter. siphon. J. U. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . .  62'l.562 
�i�: ���J
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�'Ish hook. C. A. Cla1lIn . . . . . . . . . . . . . . . . . . . . . . . . .  . .  622.206 
Fish, tank for transporting Jive, W. J. Work-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.581 Floorinfit. A. Von Hammerstein-Loxten . . . . . . . . . . .  622.426 Flue stopper. H. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . .  h'22.221 
Fluid actuated or 1Iuid forcing device. J. Ho.kin 622.(U �'rult "atherer and I<rader. E. C. Frazee . . . . . . . . . . . . 0'22.216 
Fruit seeding machine. A. W. Stott . . . . . . . . . . . . 0 • • •  622,560 Fruits and vegetables, apparatus for separating 

skin from edible parts of. W. T. young . . . . . . . . 622,584 
Fuel. arti1lcial. J. W. Leadbeater . . . . . . . . . . . . . . . . . . .  622.373 Furnace. See Calcining furnace. Hot air fur­

nace. 
Furnace. W. McClave . . . . . . . . . . . . . . . . . . . . . .  622.517 to 622.519 
Furnace and mechanical stoker therefor. W. 

McClave. . . . .  . . . . . .  . . . . . . . . . .  . .  . .  . . . .  . . .  . . .  622.515. 622.516 Furnace appliance. metallnrgical. W. Beam . . . . . .  622.� Furnaces. rabble arm for ore roasting. J .  Jacobs 622.23.1 
Fuse or cut out. electric safety. W. M. Mordey . . .  622.511 Game. card. C. A. Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.2(() Garment. 1£. E. Harlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,622 
Garment fastener. W. L. Goldsborough . . . . . . . . . . .  622.220 Garment hanger and lock, combined. G. W. Kunze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622 Gas burner, B. F. Jackson . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Gas 1Ixture. C. H .  Hat1leld . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas generator, acetylene. G. W. Coleman. . .  . . . . .  7 Gas generator. acetylene, C. S. �'orbes . . . . . . . . . . . . .  622.616 
Gas generator, acetylene, J. W. Kiniry . . . . . . . . . . . . 622,492 

1 9 99 Ruby Street ROCKFORD ILL I Gas generator. acetylene. J. H. Schul.l<e . . . . . . . . . .  622.276 , , .  Gas generator, acetylene. J. V. Shernn • . . . . . . . . . . .  622.fJ'l9 
Gate. See End I<ate. Farm gate. 

ARMST R O N I'S P I P E  T H R EAD I N I  
Gate operating device. H .  W. I.ewls . . . . . . . . . . . . . . . .  622.2H Generator. See Gas generator. Steam genera-

-AND - tor. 
CUTTING·OFF MACHIN£s ill:::·t�I��

I
�r:.��

i
::fa;�¥���j..i'of.·rfJ��tg:.ju.:·. : :  �:� 

Both Hand and Power. Glassware. I<rindinl<. F. WoodrulJ . . . . . . . . . . . . . . . . . .  622.312 
Sizes 1 to 6 inches. Glassware, machine for making hollow. J. T. 

Water. Gas. and Steam FIt- . Rowe . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.270 
�';,"� 't�1�er�l�i'o�l:i�� I g�l� �:.1:1::'l ���&�����. �rtliet�.S.

t
.I��� ��.I��

.
: .
.
. �'.� 

universall1l acknmvledged to b. Grain drier. J. McDaniel. . . . . . . . . . . . . . . . . . . . . . . . . . .  622.1;21 
THE BEST. arSendfor catalog Grate cl08er. A. H. Tharp . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.56.'> 

T H E  ARMSTRO NG M FG.  CO: qrlnder. twist drill . R. Dutton . . . . . . . . . . . . . . . . . . . . .  622,2!2 
_____________ B_r_id_"_e_p_o_r_t_, _C_o_n_u_._ g��.1I':;1!'la���\"o����: �"'�io��.���:: : : : : : : : : : : : : : : :  �:� 

The Forbes Patent Die 
Stocks for Hand Power 
Ten Inch pipe cut olJ and threaded 

by one man with ease. 
Pi'"' Send for Oatalogue. 

C U R T I S '" C U RT I S ,  
6 Garden St., Bridgeport,  Conn.  

T H E  COB U R N  PATENT TROLLEY TRACK 

Hair retaining comb. lady's, R. F. Tochtermann 622.568 Hammock. R. C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.Hl 
Handle. See Saw bandle. Valise handle. 
HanKer. See Garment hanger. 
Harness snap catch. J. D. Brasslnl<ton." . . . . . . . . . .  62'l.20t Harvester extension reel. E. L. Fissel. . . . . . . . . .  . . 622.(21 
H�����":: ��'iefd! ... ����: . : : : : : : : : : : : : : . : : · : : : · : : :  m:m 
Hay or grain rack, J. W. Bruns . . . . . . . . . . . . . . . . . . . . .  622.601 . 
Head rest and bed bottom. folding ventilated. A. E. Larrabee. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  622.501 
Heater. See Hot water heater. 
Hemp breakinl< and shaking machine. A. Anl<ell 622.43.1 Hinge. M. C. Bersted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.:121 
Hinge • •  eat and lid. A. O·Brlen . . . . . . . . . . . . . . . . . . . . .  622.3IM Hinl<e. sprill". A .. D. Anthony . . . . . . . . . . . . . . . . . . . . . .  622.43/; 
Hinge. stoP. J. Worthinllton . . . . . . . . . . . . . . . . . . . . . . .  622.314 
Hoisting apparatus. C. W. Hunt . . . . . . . . . . . . . . . . . . .  622.227 Hoisting apparatus, Hunt &; King . . . . . . . . . . . . . . . . . .  622,366 Hoistinl< machmery. A. J. Shaw . . . . . . . . . . . . . . . . . . . .  622.280 Hook. See Fire hose supporting hook. Fish 

hook. Mail catcher hook. 
Impo •• ible for door to jump the track. Hook I<uard. C. A. Brink . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.202 
Very simple and cheap to apply. H��::s�g:.r��e§i.:;�i��.�t.��: : : : : : : : : : : : : : : : : : :  : : :  �:� 

Barn Door Hangers 
ar Send for Book. H��:�:���8.

C
m!c���I��r· making 'beei ' calk'; ' on: 

622.296 
THE iOBURN TROLLEY TRACK MFG.  CO., HO:>8i�¥���ac;,: ·SeabOrg·&·Cbri.ten.en: : : : : : : : : : .  �:Ws H O L  YOKE, MASS. Hot air rel<lster. T. M. Dil • . . . . . . . . . . . . . . . . . . . . . . . . . .  0'22.330 ---_________ --.:..:..::-=-..:..::..:..::.::.:....:.:.:.:..:.:..:.: Hot water heater. W. J. Walsh . . . . . . . . . . . . . . . . . . . . . 622.575 

WOO DWO R K I N I  MACH I N E RY.� 
For Planin� Mills, Carpenters, 
Builders, Furniture, ChaiJ;'. Vehicle, 
Wheel and Spoke Makers. etc. 

IT Correspon&nce Solicited. 
• Iustrated 3l2-palle Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 
3 2 7  to 3 4 7  West Front Street. 

Hub. vehicle. H. G. Olds . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.25� Hub. wheel. A. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.635 
Hydraulic accumulator mechanism. T. F. Row-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.655 Ice cream freezer. E. D. MlddlekaulJ . . . . . . . . . . . . . .  622.248 Incandescent burner for liquid fuel. R. Adam . . . .  622.585 Index. card. C. S. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.1U8 Indicator. See Car speed Indicator. Engine In­dicator. Speed indicator . 
Insole. anatomical, B. Nathan . . . . . . . . . . . . . . . . . . . . . .  622.253 Insulating material, J. De Long . . . . . . . . . . . . . . . . . . . .  622.MJO 
Intrenching tool and head protector. J.  D. Rhode.. . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . .  622.394 
Iris mechanism. E. M. Berfler . . . . . . . . . . . . . . . .. . . . . . . . 622,500 

I T'S EASY For You to Obtaiu au Educa- M O N  EY tiou wbicb will Q"a.llfy You . for a Better Po,ntlOu aud enable You to Earu More 
if you will devote some of your spare time to study at home. at a cost so low that you will not feel the outlay. 

Arc�����':.��,���l:a�l��\rlf;-!'w���b�!�.!'i'�e Cj,v"i�i�:i:::.�, .l:te¥:e ��ks S;",!:�a�rilf:f����[J��� s. A., .ample pages of tert books. drHWinQ plate. and booklet of letters from students all over the world. 

The Un ited Correspondence Schools, 1 54, 1 56 & 1 58 Fifth Ave. , New York 
On Receipt of Ten Cents in Stamps ( practically 25:( of retail price) we will seud you one of our 
1 -2 I N C H  A U C E  I T S  

�.:3����d��· "pi.r:�
ar

���
. '�'b'fr�l. j�'j�� 

T H E  FO R D  B I T  CO. , HOLYOKE. M ASS. 

IT S I M PL I F I ES D I F F I C U LT W O R K  

�!::red:�n:fa".in!lnl�:���urr.\�� Threadin" and Cuttiu� Macbine �P���:r .J,�ncv�,';11n�db�t�!:.fl:l�� 
convenient , . cam " movement. Five 
Chasers. set by graduation to any size needed. Can be relea.ed from Thread-
���:g�I'i.!:' :.�t�:d °c���:3 ���'i.��l: 
and positively. sena for Oatal<>gue. 
THE MERRELL MANUFAC­TURING CO., 1i01 Curtiss St .. 

You Want the Best Lathe 

CHOCKS 

R E EVES " 
Variable Speed Oounter Shaft 
��r 1"o"s�u�F�i�r sPte�ct�Wi'U;d�t�e 

ftr 
b
�\1 

kind. of erperimenfal machinery, Printing 
Presses. Motor Carriages, lronworking Tools, 
Wootlworklog Machinery. or any and all ma­
chines requiring a chan"e of speed or feed. 

pr Sena for han<blomely iUUBtrated 
Oatalogue .. S. A." fru. 

REEVES PU LLEY CO .. Columbus, I nd. ,  U .  S . A. 

If your engineer is obliged 

to pack his engine or hot 

water pump very often, 

probably you're using the 

wrong packing. We have 

customers using "Daniel's 

Perfect Piston Packing " 

(P. P. P.) 3 times as long 

as any other would last. 

QUAKER OITY RUBBER 00. ,  
409 Market St. , Phi ladelphia. 

Will you try a sample if we'll send it ? 27.21 

The Yankee DR ILL  G R INDERI' 
for grindl both Twl.t and Flat Drill •. 
Grinds all �zed drills from � to

. 

2)4 in. Can be set for any size in a few seconds. Gives 
any desired clearance. li'ul l y  guaranteed . 
" Can't Grind Wrong." Cataloajree. 

G. T. EAMES COMPANY, .. 
250 Asylum Ave., Kalamazoo, Mich. • PRESSES , DIES and 

SPECIAL MACHINERY 
For She�t Metal Workers. 

. "" WEST MFG. COMPANY, 
c _... .. •• = .�. " Buffalo, N. Y., U. S. A. 

Ralston Sti l l .  
sp'ir�rl!��\.�e

e
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free from all germs of disease. poisonous 1l8seR and old a�e matter. Purifies the 
most Infected wllter without trouble or ex�nse by utilizing the wasLe heat of 
�U;�C:I�� 

r:tl'\�te�ol:..:�����e�I�S�
e
�l:t"etdl'iin��g. ��c

e
��:;'yCI$'l

n
::tO�

e
�Ja� anteed the best in the world-best in workmanship and construction. easiest to 

operate. and with tbe largest capacity per hour. If found otherwise. may be 
returned at our expeD�e . . \\I::,��� Officially Adopted by tbe Ralston Healtb Club. 

Hi�hest Award and Gold Medal at Omaba Exposition. 
Extensively U8ed by the U. S. Hovernmeut. 
Over 1,000 Testimouials froDl Satisfied Purcbasers. 

IT Send for Booklet " B." li.t of dealers and other Interesting printed matter. 
Manufactured only by 

T H E  A. R .  BA I L E Y  M FC .  CO. , 54 M A IDEN LANE, N EW YC RK .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. M OST EFFI C I E N T  and D U RABLE.  (RAND DR I LL CO.) 
Send for Catalogue. 1 0 0 Broadway. New York.  

M��'�I'I P,t. �QU�ll ��idll L,thl 
LATHES IN ONE.  

One a 26-lnch swlnl< for the comWOll run of work, aIJd 
the other a powerfully triple-Ileared H-in. �W���f�rit�:ev�,;���,: Iy designed and well 
built tool. Coots but 

, , .  . ,  , 
little more than an ordinary lathe. Amerlcan- H u n n l ngs J. J .  M cCA B E ,  1 4  D EY STR EET N EW YORK .  T E L E P H O N ES. , ------------------------

Transmitters. M8.Q;Ileto Bells antl Tele­
phone Switchboards. Over 200,000 of 
our telephones in successful operation. �"'J'�� ':t':.'te

an
l��i'? d1

e
��!:lu':��th�� 

sln"le line or metallic circuit and number of telephones to be used on one line. ITSend 
for catalogue "s. A . "  

AMERICAN ELECTR IC TELEPHONE CO.,  
1 7 3  South Canal St . ,  Ch icago, I I I .  

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

The dllJerence in cost I.  little. We I<uarantee 
our apparatus and guarantee our customers against loss by patent suits. OUI' gnaran· tee and instruments are both aood. 

WESTER N  TELEPHONE CONSTRUCTION CO. 
2 5 0·2 5 4  South C l i nton St . •  Ch icago. 

C I N C I N NAT I ,  O H IO. 

•••••••••••••••••••••••••••• 
Jack. See Lifting jack. Railway jack. 
��rn't°s��:. g:�fe �r�;;::

lk
b':';zi;le8'; ' joiiit." 'piiie 622.400 T H E  E U R E K A e LI P joint. 

Largest Manufacturers of Telephones 
exclUBtvel1l in the United States • 

: Bench : • • 
: Levels. : 
: Adju.table, with ground and IIraduated vial •• ae- •• 

curate and very sensitive. Outer tube may be 
: turned so as to protect glass when not in use. See . 

• �rltlPWr"'�if.��l�.�I.J'.!!�u�B.'1� : 
•••••••••••••••••••••••••••• 

Journal box, self oiling. D. B. Hyde . . . . . . . . . . . . . . . .  622.231 Kiln. See Continuous kiln. Kiln and drying tunnel. combined. R. &; A. Klose 622.238 Knittinl< machine. G. W. Ruth . . . . . . . . . . . . . . . . . . . .  62'2.542 
].acing fastener. C. A. Cook . . . . . . . . . . . . . . . . . . . . . . . .  622.H8 
I.amp. acetylene bicycle. Wilson &; Holt . . . . . . . . . .  622.306 
t:�C: ����W;���er. �: .�����i.���: : : : : : : : : : : : : : :  m:� 
Lathe work holding die. �'. &; F'. Koons . . . . . . . . . . . .  622.4111 
Lat

:��.
s
t�:tt�������l� �����:.� . ��.������� . . ���: 622,329 Laying out or embalming board. Boettil<er &; 

Scblueter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.:122 

The mo.t useful article ever invented 
��·!��J'I���·�tuA�����'i!'::�!�s�!'.�: 
ance Companies and business men gen .. erally. 800k marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In bores of 100 for 200. 
To be had of all book.ellers

! 
stationers 

and notion dealers, or by mai on receipt 
����e�
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I
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re
�alj:�-Piu �o.. 'Wox ]2], Bloomfield, N. 1. 

THE ELECTRIC HEATER.-A VALU-ga able paper, wIth working drawing@! of various forms of S the eJectrical beaters. including electriC soldering iron, ... I electrtc pad for the .ick. etc. 6 illustration.. ScrEN-0' TrFIC AMER'CAN SUPPLEM"NT 1 t 1 2. Price 10 cents. • For sale by MUDD &; Co. and all newsdealers. 

THE MIDGET Leaching apparatus. G. C. Vaullhn . . . . . . . . . . . . . . . . .  0'22,570 THE BICYCLE : ITS INFLUENCE IN 
tetter b

b
ox. F. c. nieh: · . . . . i . . · . . . . . . .j · .,.  . . . .  W . .  jf 622.265 Healtb and Disea.e.-By G. M. Ha�ond. M.D. A val-

SMALLEST G E N E RATOR O UT. 
et��sel����: . . �� . . e�����. �. �� . . ��� . . . .  ��: . . .  : . . . . : 622.4:U uable and interesllng paper In wblch the .ubject is ex-

6 ;:V:.
i
t��ft�:;g �ll�. I���lg�� 

powder, run as a motor on cur­
rent from battery or Model dona­
mo. etc. Output 10 Watts. Volt­age 4 or 6 as de.lred. Sena 2 cent stamp Jor ill .... catalog 
Elbridge Electrical Mann­

facturin" Company, Elbridge, N. Y .. U. S. A. 

Lifting jack. O. P. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.� �t���"ee::t f�:a;e
y£:������rf.

o
l�
o
���lhls:

a
�
d
���

n
��� If Lifting jack. I. H. Murdick. . . . . . . . . . . . . . . . . . . . . . .  b'22.512 h I Lime. treatment of. II. H. Pierce . . . . . . . . . . . . . . . . . . .  622.388 i:iI�c�W' ��;�������e�·o.cfm:��edr1::c�C\�Nc�':l� 

ti�.:l'a
a
J�lr:e�i�';;'��':2:at�s?F :.l'.

b
����teii.: : : : : : :  �:� To be had at this office and from all newsdealer •. 

Lock. See Hasp lock. ______________________________________________________________________________________ ___ IJoom alarm attachment, power. C. Kramer . . . . . . . 622.4-98 Loom jacquard mechanism. G. P"via . . . . . . . . . . . . . .  6'22.257 Loom pick linding mechanism. C. A. Littlefield . . 
Loom picking device. J acques & Painchaud . . .  . 
Loom warp stop mechanism. J. H. Northrop . . . . . . ��H

--....
E '�H E AT E N C O O K: RA:E 

DRY BATTERIES. -A PAPER BY L. K. Loom warp stop motion. J. A. Graf . . . . . . . . . . . . . .  . .  
Bohm •. treating of open circuit .batterles. his�orical dry �:�!l�:�c�eli����ckI,;IO:.: .�I�����: : :  : :  : : . : : :  : : : :  : : :  �:� H O U  S E H EA TI N C F R O  M 
batter!es. modern drY , battenes, Hellesen s battery I Massage or flesh kneadin� device. B. B. H8ns . . . .  622.350 

T H E  KITC H E N  F IRE  BY H OT WATER Bryan . batt�u;. Kolier s battery. and, the .efficleocS 0 I Mechanical drier. H. H. Wlnl< . . . . . . . . . . . . . . . . . . . . . .  622.580 • dry cells. 
A
Wlt t�ree

s
iJlustrations. :;on\at;3� inpJI- Medicine mixing and bottle filling machIne. au- The "Heatencook " RaJ!ge is a Combined CookinK !Stove and Hot 

fONc�':l� '1�
E
:i�a'd arr�I�E�r:�Timd

o 'from ali new�� tomatic. A. B. Hazz!'rd . . . . . . . . . . . . . . . . . . . . . . . . . .  622.429 Water Heoter. It I. unequaled ... a cook stove. It bakes. roasts. etc .• 
dealers. �:f:r:l��:·b:n�·n������e: 'C: ·N·.· Smitii : : : : : : : :  m:m to perfection. The range is made in the most substantial manner and is 

Meter. See Electric meter. !
n
:�t

e
g..t�s flJ:�ignC

I
':,"3 e":pY��ialf� !� :'l!'e:r.,.?��ga:loi��e

s:�� ���t���: Miner'. drill .  H. Aylmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.409 I h t hi h A tlj t bl II t '  'd d Mirror •. apparatus for manufacturinll. D. J. Mur- f�;-.'i!���l�iD��� ��:�x {irs pe�fect ii: a�1 r�:p�ct�, a';:'dY� p�l'��d �y :�tE:��J�:·tig�riri�J�f.: ·Per·not·. ':.': . . ::: .. : .. : ...... :: �:� �I:;:31i���:��irere�r r�g�:�J3 J:.�:���:ro �g� �1�:renc��
I
" �;Sft�: 

Mower I<uard. J. C. Prout • •  Jr . . . . . . . . . . . . . . . . . . . . . . . . 622.5.% ����ii'o� W':;'t!� �����J��:d
t'te r

��:t
ors 

i:..�:�
n 
.m!c'l[e-:t,\�

r
�: Nailing machine. A .  I. Sandbo . . . . . . . . . . . . . . . . . . . . . .  �.� radiator. the radiators remaining col:i. ,rhe1l!!Heatencook " system will 

��:�i:.��':8.y1nr.·J���lruttreii: : : : : : : ::: : :: : : :: : : : :  b'22:24fi � heat an entire house Of moderate size-only one tire in the house. Plenty 

��t g����l�� ��f���� �����n·e. G: ·Duiilis·Ui::.' . : m:� I I R
f
H�te�:�� ,!��bg��n �du:�tf:re::v��!·a:.erI:g�ry��Ir!:e�::e ��: 
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c_ <�< 1 - giving the �eatest satl.factlon In many most delll<htful home.. It Is just u oc • . .  '�
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I ,ieutift, �mtti,att. 
Nut. lock. P. J. Wilson . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.lm 
Nut lock, J. K. Youn" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6"22,583 
Oil enlline. �'. C. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"22.'b"9 
Ore concentrator, A. 1'en WinkeL . . . . . . . . . . . . . . . . . .  62".J,t).U 
Ore washer and separator. J .  }1�. Mason . . . . . . . . . . . .  b'22,507 
Oven. baker's, W. E. Krumroy . . . . . . . . . . . . . . . . . . . . .  622,499 
Paper box, F. Knobelocb . . . . . . . . . . . . . . . . . . . .  622,495. 622.496 
Paper box, '1'. �'. W. Scbmid! . . . . . . . . . . . . . . . .  622.273, 622.274 
Paper box or lid, F. Knobelocb . . . . . . . . . . . . . . . . . . . . . .  622.49i 
Paper folding machine, J. W bitelaw. . . .  . . . . . . . . . . 622.579 
Paper makinJ{ machine roIt, }I�Isher & Wesco . . . . . .  622,3«) 
Parcel carrier, E. G. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  622,288 
Pedal, H. 8cher1f. . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . , 622,543 
Pedals of bicycles, etc., attacbment for, W ,  

Lowe. . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,243 
Pen, fountain, G. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . .• 622,256 
Perambulator. G. D. Leadbetter . . . . . . . . . . . . . . . . . . . . 622.503 
Perambulator. cycle. A. C. Kuster . . . . . . . . . . . . . . . . . . 622,6(X) 
Pharmaceutical compound and makin� same, A. 

Elchen"run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.'55 
Photollraphic plate changing apparatus. J. Stark. 622.402 
Pbotographic .hutter, W. V. )<;.mond . . . . . . . . . . . . .. 62"l.611 
Piano, K. Grienauer. . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . b'22.464 
Pianos, automatic playing attachment for. 'r. J. 

Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,260 
Pie raising, trimming, and lidding machme, J. 

Hughe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,(78 
Pin. See Clotbes pin. Ta" pin. 
Pipe connection, W. H. Burnett. . . . . . . . . . . . . . . . . . . .  b'22.026 

Carrlace and HarnesR Manfe. CO . .  
W. B .  PRATT, Seey. ELKHART, 

APRIL IS, 18<}9. 

} Tbla ExteDaloD.Top Surrey with 
double tenden, eomplete with aide 
eurt.1D� apro • ., lam.p., aDd pole til' 
ohan., for '12. 

"uo� ... . 000 aa re"Uo tor .110. 

DON 'T LOS E  T H E  
rUofllr:;�ecf"W ,.I:'� 

Pipe joint. tlexible, Weaver & Houghton . . . . . . . . .. 622.305 � • N I e K E  L V Y Pipe wrencb, A. G. Bayles et al . .  . . . . . . . . . . . . . . . . . . .  622. 197 .. AND 
POI N T Pipe Joint. tbin metal. P. E. Prescblin . . . . . . . . . . . . . 62"l,,,:14 I � .L.. . . 

Placket fa.tener, .kirt, G. �'. Murdock . . . . . . . . . . . . . 622,381 ",,9 EI t PI f 
CAMERA EXCHANGE. 

burne tlatent Pencil 
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Plow. Y. Grimland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.:146 I :!l� ec ro- a Ing 
Pneumatic tool. D. S. Waugh . . . . . . . . . . . . . . . . . . . . . . .  b"22,576 1 " "  Apparatul and Material. Poke, animal. A. C. Witt . . . . . . .  . . . . . . . . . . . . . . . . . .  b'22.311 ;;; " 

firmly but don't tear tCe 
���

i
"swlv�r

e
:��: !q��� 

Powder distributilll' can, J.  F. Sprain . . . . . . . . . . . . . .  6".12.285 E� 
&TBVEanWI'nkle  Preciou� Tlletal� . from their ores. means for e:x- "",_ tractlDlI, Aspmall & Ek.tromer . . . . . . . . . . . . . . . . .  622,408 1 " Ii  Co., Jl!handY. By mail, 10e. each. Cata­

lOf/ue of the<!e and other novelti .. 
made with the Washburne Fast­
eners fr .. 10'1" the asking. 

Printing and addressing machine. combined, 
622 0'1 

�?:5 NewRt'k, � .  J. Runyan & Sullivan . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  .<.1':1 0 - 1 36  Lib rt St N Y Printing, Hlaparatus for graining metanic plates = '" . e y " • • 

pri���,�U;r:�:: t-: r.·ii::'r'��dge·. ·:::. ·:::. ·::: · ·  . ..
.
.
.
.
. :: �:�� &3 __ .2 ______________ 30_&_�_b_�_C_ clJIl_

a
g_._

al_S
_
t. 

AMERICAN R I N G  CO . .  Box p. Wate rb u ry, Co n n .  Prune dipper, E .  C .  Frazee . . . . . . . . . . . . . . . . . . . . . . . . . .  622,21a 
Pump, H .  Winkel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,308 S.iiiliiiiiiiilliiiiiiiiiiiiiiill ll llllllllllllllllllllllll1lllllllllllllllll'lIlItllUllIlIIlI lI Illille. Pump for vehicles, automatic, S. M. Van Anen . . .  622.405 - � Punch, conductor's recording, J. A. Jones . . . . . . . . . 622.236 � � ����l�: it.Aw�ii'i��L : · · · · : : : : : : : : . : : : : : : : : : : : : : : : :  ��U� � � Pyroxylin composition of matter, transparent. J .  � � H. Steven .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,292 � [ RES C E N i pyr

gf:j!��
l
.����� .���.���.i���622.�����;l���:�: 622,294 � i RaC:�ai���c�.
iSPJ:lc�

a
a
c:d h�;Y��;k�

ack. Hay or 
• = 

Railway jack, Spencer & J,ayHeld . . . . . . . . . . . . . . . . . . . 622.057 � = 
R:ll::� �[e t;r.!r:'Y.\i�

e
�t;I';e�: .�' . .foI.��I.�.��.I� : : : : : �§.U� � Razor, E. I.. Scbmltz . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  622 •. )44 ;;; Retlector for use in photochromoscopes, etc. , }j ... . �_=I' Regfst��?s 'see Aiitoiirapiiic 'register: ' Cash 'regis: 622.480 

ter. Hot air register. §i Re"i.ter. R. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.277 

� I Reversible tie, H. G. Disbrow . . . . . . . . . . . . . . . . . . . . . . 622.:l:11 
� I Riveter's holding device, R. S. Moore . . . . . . . . . . . . . .  622.251 =1 Rivetilll' tool, G. W. & H. Bumbaul'h . . . . . . . . . . . . . .  H22.204 

�:
.
:==:==I Rock drill supporting tripod, J. B. Rhodes . . . . . . .  622,264 

Rooting plate. metallic. A. J. Cohen . . . . . . . . . . . . . . . . 6".12.417 
Rotary enlline, T. R. Almond . . . . . . . . . . . . . . . . . . . .  622.318 

CR.ESCENT PRICES Salol, manufacturing, H. C. Fehrlin . . . . . . . . . . . . . . . .  622,'56 
Saw, W. B. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 622.536 .. Saw handle. F. Hornqvist. . . . . . . . . . . . . . . . . . . . . . . . . .  6'22.M2 ;_-======:

.
::.
1 have always been attractive. ����

e
;: �t.°a!'!jg�;��lr����.��,. �·.�:.�i.��: : : : : : : :  .. �:�� 

Scraper. C. M. McMullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'22,524 

They h':1.ve appealed to the fair- ����:.t�;����t�ari',��nh�D.!h�;'��:!�biini, . .  ii: 622,475 
. b h ' 

d 
• 

d 
Hubbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,476 

minded y t elr mo eratlon an Seal. F.  W. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6".12.599 
Sealer. envelop. I.J. E. Pangburn . . . . . . . . . . . . . . . . . . . .  622,52b 

firmness'. Seam rubbing and welt protecting mechani.m, 
. ,  McCarter & Han.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.2,';2 �I Low enough to be practical, ���:::.��n'::�'i.���;.�;,:::.��liine:iCwiiikei: . . :::. : �:m 

50 YEARS ' 
EX P E R I E N C E 

PATENTS 
TRADE M A R K S  

D E S I G N S  
COPY RIG HTS "'C. 
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invention IS probably patentable. Communica­
tions strictI v confidential. Handbook on Patents 
sent free. Oldest ajlency for securing patents. 

Patents taken through MU!ln & qo. receive 
special not·ice, without charge, III tbe 
Scitntific 1Imtrican. 

A handsomely · illustrated . weekly. Larjlest cir� 
culation of any scientitlc jouma1. Terms, $3 a year ; four months, $1. Sold by all newsdealers, 

MUNN & CO.36 1 Broadway. New York 
Branch Office. 625 F St . •  Washington, D, C. 

K I T ES. 
A sc\entlHc marvel. Flies like a bird. Every boy wants It, With 300 teet flax kite Une sent paid, to any address, on receipt of 50 cents. Send stamp for 16-poge Kite Catalogue. 

IT AGENTS WANTED, 
E, I. HORSMAN, Manufacturer, 

3 82 Broadway, New York. 

HALF A CENTURY OF CYCLES.-AN 

1����'i,s:lrrm�.stofh�fir�� Clr�':Ii:�':l��� o�f�;cr.f. to�g: R bone-shaker " and its successors. The triclcle. The 
modern wheel. Cycle buildinJl a science. POInts of im­
provement. The pneumatic t

i
re. A band and foot cycle. Witb 9 illustrations. Contained In SCIENTIFIC 

AMERICAN SUPPLEMENT, No. 1I11�. Price 10 centa. To be nad at this office and from all newsdealers. 

MAGAZINE PLATE HOLDERS C'N B£. -1"£.D t'��I' (R££"'p.LOGU E. 
r- r I I  , 1"0 , " ' i ':: i'I ' 1  GA" o F  

ANY CAMERA ATENTE.:O I II" , ' ,, ' \.!I.I' i l l:i: 1 2� SWLES Of 
HOlUS I 2 PLAT[S ._ -_-. :" _ _  1 : I  .• L 'G R A P H I C" 

� x  5 5 1 0°0 /'" -�. - - - -, CAME.RAS . 
5 "  7 . .  1 2 °_° " SPECIAL CAMERA5 M A D E  TO O RDER. 
THE FOLMER & SCHWING MiG CO. 

2 7 1  C A N A L  ST R .  N E..W Y O R K . 

51 and high enough to cover a Separator See Cream tJep�
y
�tor. 

t· F M 

I�I ' 
h h d d 

sew;�:nc�� . .  ����
i
.I���� .�����.

l
.���� •. . 

t
.��� . .  '��: . .  : . . .  : 622.401 

;;. stnctly ig -gra e pro uct. Sewinl< macbine. A. Eppler, J r  . . . . . . . . . . . . . . . . . . . . . .  622,337 

� I They are guaranteed prices and ��:!�:. �:�
hl':.�n:'!?�h:::.���on, F_ W. Ostrom . . . . .  622.632 

�. are rigidly' maintained through- �gr��!g';,fi���I�!g��S}6��O�E.si�:h:�:::: : ::: : : : : :  �:�� � Sboe. G. W. Chase . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . 622.444 � t t h Th · · Shoe stretcher, D. Portwood . . . . . . . . . . . . . . . . . . . . . . .  622,390 � OU e seasons, e Immense 
�fl<0ne,.1�e���c�:�?��:i.A

. D. Tyler. Jr . . . . . . . . . . . . ,. b'22.643 

1: Never Sold for Less than $7.00. our Cash Offer $2.50 
Sta�ds 15�!!T�� Su�a!�f�!illl��e�I�!!Ih�g�������r�;eqUinng quick speed. For 60 cents extra we Include ] set twist onlls 1-16 In. to 3-]6 In. Or send 25c. for No. 24 catalogue, showing how you can save up to 50 per cent, on all the tools you use. 
T H E  F R A S S E  CO M PA N Y ,  2 t  WARREN STREET, N EW Y O R K .  

� facil ity of our factory, the phe· Skate, roller. R. E. Giijohann . . . . . . . . . . . . . . . . . . . . . . . . 622.218 

:_.�., nom enal sales and the economy ��:�� ���f� .. [��:'E: �o
a
��t�:..�������.��: : : : : : : : : :  �:� 

Spinninll or twisting frame, Knight & Bracken . . .  622.649 
�. i n  making. explain the price �g�';.�.

si
���

e����es��i'i,"i. metal, J. W. Greene . . . .  622,222 
� 

d h f d Sprinklinl! apparatu •. Shedlock & Hudson . . . . . . . .  622.547 � an t e per ect pro uct. Square. framin". J. A. Van Namee . . . . . . . . . . . . . . . . .  0'22.569 ;; 
N . . Stalk cutter. revolviuJZ", C. Anders . . . . . . . . . . . . . . . . . . ti22.589 

I�.'I Catal ogu e  o. 3, contaInIng Rteam boiler, V. Han.on . . . . . . . . . • . . . . . . . . . . . . . . . .  622,352 
Steam engine. J. B. West. . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.5i7 ;� " The Care of the Wheel, " free. ���:::: �����!i��· l��or����n� If��zeii ·g;.ouii(U ,;: 622,404 

I� i I Ste��
b
g
b
:�i>iiraiii. for ves;;';i.: eiect.i.; G.' saui:: 

622,36
4 

• Western Wheel Works, I ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.398 � ;; I St.eering machinery. A. B. Brown . . . . . . . . . . . . . . . . . . . 622.600 � CHICAGO, NEW YOR.K
,
' 
,. 

� I Steerinl' propell
.
er, �'. H. Glidden . . . . . . . . . . . . . . . . . . �22.343 

;; ; Stock and hay rack, combmed, H. A. Baker . . . . . . . 622,320 . ,111 11 11 11 11 11 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11111111n,l' 5 �toker, mechanIcal, J. Proctor . . . . . . . . . . . . . . . . . . . . .  622,634 • Rtone. ore, etc .. crusher. Walker & Johnson . . . . . .  622,573 
SLOpper. See Bottle .topper. Flue .topper. 11 Rigid €xamination 

Rtotals no Dtftcts. 
NO B ETTER B ICYCLE CAN BE  MADE 

Sterling Bicycles are "Built like a Watch," 
and the IIreatest care Is exercised to have ma-
terial, workmansb.ip and equipment tbe best ob­tainable. 

'99 Chain Models,  
$ 5 0,00.  

' 99  Chal n l ess Models. 
$ 7 5 . 0 0 .  

Tandems, Double 
Diamond. $ 7 5 .0 0 . 

Convertible,  $ 8 5 .00.  

Send ten 2-cent stamp' 
and receive by mal l pack of S t e r  l i n  I< Playing 
Card. beautifully de­signed, 50 cent value. 

�'i,�dl:-.Ji:��re�l�-I---�------"=:....I equipment for 1899. 

:-:.tove, Ilas heating, B. Stecher . . . . . . . . . . . . . . . . . . . .  622,558 
Atove or range gas attachment. C. V. Roberts . . . .  fl2'2.MO 
Stovepipe coupliUIl. G. W. Woodvine . . . . . . . . . . . . .  622.313 
Rtrainer. �'uller '" Volle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,217 
Street sweeper, T. R. Jones . . . . . . . . . . . . . . . • . . .  (;22.487 
Street .weeper. D. 1. Langworthy . . . . . . . . . . . . . . . . . .  622.372 
Surl<ical llppliance, G. E. Dudley . . . . . . . . . . . . . . . . . . . . 6'22.333 
Suspender end. W. Bloomberg . . . . . . . . . . . . . . . . . . . . .  622,594 
Rwitch. See Electric motor cont.rolling switch. 
Table. See Extension table. 
Tack. plumber'., E. Bookbout. . . . . . . . . . . . . . . . . . . . . .  622.1W 
Tal< pin, E. C. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . .  62"20453 
11ags. labels, etc.. device for holding, E. G. 
11aPS;i��

e
�aie'r ' or' ·gas· · mairts: ' �achiiie' for: ' G: 622,289 

Shelley . . . . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 622.399 
Telegraph, multiple. Mercltdier & Pierquin . . . . . . .  622.629 
Telellraphy, system of mnltiplex. H. A. Rowland 622.636 
Telephone cabinet ano !'Iup(Jort. P. W. Bm�sart . . .  622.412 
Telephone switcbboard system and annunciator. 

G. B. Rodger .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.268 
Telephone systems. electric signaling apparatus for. �'. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,6(6 
Telephone systems, plectroharmonic si.roaling 

npparatus for. II'. H. Hrown. . . . . . . . .  . . . .  . . . . . . .  622.fl4.5 
Thill coupling, J. C. Rowers . . . . . . . . . . . . . . . . . . . . . . . . . 622.097 
Thill couplinl', K �'. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . 622,604 
'l'hllnder and liJ,"!'htlling. apparatus for illustrat-

inl' t.he phenomena of, Dodd & Struther . . . . . . . 622,210 
Tie. See Reversible tie. 
1.'ire for cycles. resilient. J. A. CaJantarients . . . . .  622,415 
Tire. pneumatic. H. N. Wayne . . . . . . . . . . . . . .  622,303. 622.304 
Tire repair patch . rubber. ,J . E. Bancroft . . . . . . . . . . 622 •• 36 
Tire rermir tool. pneumatic. H. U. March . . . . . . . . . .  622,S77 
'l'ire til'htener. H. H. Raltzley . . . . . . . . . . . . . . . . . . . .  h'22.om 
Tobacco booker. J. N. Wambold . . . . . . . . .  � . . . . . . . . . .  622,;n> 
Tobacco leaf stemmillll machine. A. R. AlIi5lon . . . 622.587 
Tobacco leaf st.emming machine. All ison & Suek 622.:l86 
Tobacco stemming machine. A. H. Allison . . . .  . h'22.ass 

S I ·  C I W k K h W·  
'1'001 blanks. mnklnl? E .  Roe-ers . . . . . . . . . . . . . . . . .  622.2«9 

ter mg yc e or s, enos a, IS. ����t;,,��h'��'�C��
c
�;����e:h�

r
�h�r:i�:::: ::::::::.: ��:�� 'rransom Rdju�ter and lock. N .  Hoskins . . . . . . . . . .. 622.afCi 

SUBMARINE TELEGRAPH.-A POP- Tran'portation. mean. f(lr . . 1 .  c. Ronner . . . . . . . . . .  62"l.32.� 
'1'raveling ball. e1 c .. Pritcharrl & Miller . . . . . . . . . . . .  622.263 

-the go-lightly kind, 
invite critical comp'arison with 
any bicycle ever bUIlt. Send for 
descriptive cata logue. 
Ames & frost Company, Chicago. 

1.'rtmmer. See Wick trimmer. 

1.'rimming and channeling mHchine. F. J. Freese. 622,4:60 
Trolley ropes or poles, water guard for, T. Haw-

ken . . . . .  . .  . .  . . . .  . .  . .  . .  . .  . . . .  . . . .  . .  . . . . . .  . .  . . . . . 622.225 
Trol ley wheel. 8. W. Fietcher . . . . . . . . . . . . . . . . . . . . . . . 622.2H 
Trough. �ee ,V stering troullh . 
Trousers WRistband, M. Wald . . . . . . . . . . . . . . . . . . . . . . . 6?2,571 
TUmbler wa.her, R. C. Clute . . . . . . . . . . . . . . . . . . . . . . . .  b'22,446 
Tumblers. "lAsses, or vases, etc., manufacture of, 

J. B. Fondu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,457 
TurnbUCkle. J. A. Steinmetz . . . . . . . . . . . . . . . . . . . . . . .  tI1!2.286 
��g::�t���:����in�·. �.,��.��f·nRi£·le::::::: ·: : : ;:�� 
Typewritim, macbine de.k, H, �'. W. & J. H. F. 

Dornptt.p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.211 
Urinal . W. W. S. Orbet.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h"22,1,�1 

I Valise handle. G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11'22.:124 
Valve, R. P. Croswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.(18 I Valve, H. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h'22.as.) 
Valve. A. J. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.207 
Valve, fLir hrR.ke dust, McDoUilSii & Perrie . . . . . . . .  622.522 
Valve, compressor. F. W. GorrJon . . . . . . . . . . . . . . . .  h'22 S44 

I 
Valve for air brake systems. \V . Palmer. Jr . . . . . . .  fl22,f};{.'!.J 
Valve mechanism. steam ene-ine, Ii'. N. Bushnell . 62"2.1)0.'1 
�:gf�l

i
:'i!",:!:�.

i
��t��an�����·Me;.c.;�: : : : : : : : : : : :  �:� 

Vehicle drivim!: wheel. motor. C. M. Johnson . . . . . h'22.2.% i 
Vehicle Ilear. short tUfllinll. O. H. Hesse . . . . . . . . . .  622.h'2H ! I Vehicle wheel , A. A. Bi.bop . . . . . . . . . . . . . . . . . . . . . . . .  6".!2.093 Vehicle wheel, G. A, Burwell . . . . . . . . . . . . . . . . . . . . . . . 622,602 

(Contmuea on page Zltll 

W ITH CO M FO RT. 

You can regulate your spped at will witb a Backward or Forw!lrd Pressure on the Pedals. Tbe Simplest, Safest, Surest of deVICes. 
Write at once for particulars and prices to 

E C L I P S E  B I C Y C L E  CO M PA N Y ,  Box X ,  E L M I R A ,  N .  Y .  

No 1I0ney in Advanoe I $1550 �--li!I H IG H G RADE BICYCLES 
... Shipped anywhere C. O. D., with 

£
riVilege to examine. 

'1(��I��)V:�:!n�i�;: iriX G1tf:l�, 

''E�M��!lr� well made and durable. \1 S60 "Oakwood" SZ4.SO 
f.S! b���a.r:.:::;s �!d'! others at .to, 'tLso, ,n.so, ,17.50 .. ,11.50, all splendid Talue. Buy direct from ma.nufacturers, thus saving dealers' large profits. Write toda.y tor specJal offer. lUna. trated Catalogue Free. CASH BUYERS' UNION, 162 W .  V an  Buren St.. Bo 1 3 1 .  Chi_lro, Ills. 

BICYCLE TIRE REPAIRING. - THE 

::ft��
n
fh�

f 
��1tt;lo����:-:i�i 

A
af���I';."�d'�II���i�rtb 

pliers and pluggers, togetber wltY; rubber band plu""ing 
and the use of puncture bands. 9 Illustrations. Con­
tained in SUPPLEMENT 1 1 0:': .  Price 10 cents, For sale by Munn & Co. and all newsdealers. 

Monarch 
Bicycles 

S25 $35 $50 
Please Every Rider. 

ACENTS EVERYWH ERE. 
Monarch Cycle Mfg. Co. 

Chioago. New York. 

$& 10 $30 3!!�n!!V!!b�S 
Ii 

N EW A N D  S EC O N D  H A N D .  ed Hand-«ood .. aOJ f01' Jenice. IS to Sl!. 
:New '99 M.odels 11112. 50 to " 0. NODe 
hl@:ber. We gu.ranteo to lian 10U mODey.Larreai 
... .. net,. to select from. Lowelt pricell e"er quoted. BTel'J' cUitomenatltfted. Shipped subject to tlzamiq. 
at10n and appronl. No mone,. in adY&nce. A few rood AGENTS WANTED. Por price lilt and partie­ulan nddrelll the old reUable cycle bonae. BROWN .. I.EWI8 CO., ( 14' "� , 293 Wabash Av. , t::hleago.. 

lThe .boTe Co. III reliable a.d.enr1 wbeel a barp;a .. -Kdllor.] 

THE INGERSOLL DOLLAR WATCH 
8:1d'�o����!� :���:'a��o�O 
UTE GUARANTEE printed below has 
made them so. We have demon-
��n��

d
i.
t��;sMe�°I!r:e

a
;�Te�

o
�r� 

now over 3,000 per day. You want one-either for yourself. 
lOur Boy or your f '  Bike." As good as any Watch made for ordinary every-day use. Keeps Accurate Time. (Guaranteed as be­low,) Has lever escape­ment, quick train ; sec­ond hand ; good nickel 
case ; Keyless Wind and 
. ��ic�8 �l:eu8�uYa�:ill .UI""'-___ 

a Man's All Wool Suil 

© 1899 SCIENTIFIC AMERICAN, INC.



APRIL I S, I&)9 J , itutifi, �mtri,a •• 
- Over 20 teclonleal and pop.lar electrieal Write t"or onr two FREE book. entitled , __ l�_-C. Ror.: •• I' t:...:- �- COW'8es. covering every branch of this f8I!Clnating " 0 I B Y') t '  1 E '  ? " � � 'III ..... w� -" m__ science. an ecome an � eo noa ngmeer 

...... ,. ,, '1,;r.;t';) .. "'.-r. ..... ...... .... -. - �fO'�?J8-':.r;�:''::'::i.,:,antp,:�d In instalments and " The Eleotrioal Marvels of our Times." £r.T-I,.f ... -.. =� TH E ELECTR ICAL ENG INEER I NSTITUTE O F  CORRESPONDENCE INSTRUCTION.  
J oa  Wmltr, PreI. �. C. MartSa. v..��-i.'A.BtnUls, GeD M�. ASec · DePt� A, l�O·l�� Liberty Street, New York, U. s. A 

W HAT IS MORE SATIS­
FACTORY THAN A Cooo 

Camp mattress with pillow att!loCbed. 
(Also showing mattress deflated.) 

P E R FECTI O N  AIR  MATR E S S E S  
X:�e C:.::s: �!ft�'!.:�s!CI��t. 

Our catalogue tells all about them. Sent t"ree on ap­plication. Pillows, CU8hions, etc. 
M ECHANICAL FABRIC COMPAN Y ,  PROVI DENCE,  R .  I .  

Ventilator. J .  I_eatber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.375 � ��rI�� O:p�:��fu:;f��
r
��'Mc����e'r��.�·. �', .p�.�� : : �:Z� Voting machi lle . O. M. Myers . . . . . . . . . . . . . . . . . . . . . . • •  622.a14 Wusher. See Ore wa�ber. Tumbler wlllilber. 

Wa8hin� much ille. H. J. Skinner . . • • . . . . . . . . . . . . . . . •  622.M2 
\V asbtub splaB b er. J. A. Boehri ll.cer . . . . . . . . . . . . . . .  ti!tl.59a Water closet spring seat. A. O'Brien . . . . . . . . . . . . . . .  622,383 \Vnt.ers, apparatus for pUl'it yillg effluent. W. & w. K Greig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"22.423 
Walerillll trough, automatic. C. H. Presbrey . . . . . . b'22,5H3 'Veather strip. door. �'. B. Kamm . . . . . . . . . . . . . . . . . 62'2,488 \Veillbillj( scoop. li ranat. & Lamott . . . . . . . . . . . . . . . . 622,61H \Vell boring device. \V. \V . Horr . . . . . . . . . . . . .. . . . .  b'22.47:{ 
\Ve l l  dril l inJil mach ine. P. B. "'J'eeman . . . . . . . . . . . . .. b'22,459 
\VheeL See Trulley wheel. Vehicle wheel. Vehi-

cle driving whee1. W ind wheel . 
W ick trimm�r. circu lar lamp, F. P. Morneau . . . . .  622.510 Wind wheel. J .  F. Fi.ber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.420 
Window. M. ltiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'2'1 •• '>.19 W ire fabric. Severy & Heatb . . . . . . . . . . . . . . . . . . . . . . . .  li22.279 
'V ire fabric machine. C. E. Warner . . . . . . . . . . . . . . . . 6'22.400 Wire fastener. Grehe & Smethurst . . . . . . . . . . . . . . . .. 622,345 Wood dressinll machine. J. E Almon . . . . . . . . . . . . . . 622.432 
Woodenware packa�e. Fisher & H.eif . . . . . . . . . . . . . .  622.3:19 
Woven fabric. J. E. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"22.�37 Wrench. See Pipe wrench. 
Wrench. C. C. Harpold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.428 
W rencb.  F. S. Hollweck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"22.471 
Wrench, C. �'. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.{86 

DESIGNS. 
Abdominal band. C. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.4iiB 

I Advertisin� frame. H .  \V. Baird . . . . . . . . . . . . . . . . . . . .  SU.4!1:l Ax rack. �'. S. Brl"'l<s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.4!12 
Bicycle frame. G. L. 'J'bompson . . . . . . . . . . . . . .  30.499. 30.50(1 Bottle, KUHdier &. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a0.474 

Ruby Jeweled Elgin Watch 
proves the character of its mechanism-The 
most complete watch factory in the world. 
in machinery and eqnipment-the most 
careful selection of materials-thorQughly 
skilled and drilled mechanics -extreme care 
in minutest details-( over thirteen hundred 
and fifty distinct operations are necessary to 
produce a single Elgin watch)-a third of a 
century's experience-every movement 
tested and proven before it leaves the 
factory--these are the things that com­
hine to produce the Elgin Watch. 

The World's Standard. 
·
An Elc1n Watch always has the word "ElPa" 

engraved on the worka-fuJJ:f guaranteed. 

Bottl e. hot water. C. A. Tatum . . . . . . . . . . . . . . . . . . . . . . . :->0.475 
Box cover. C. M. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilO.4� 6 
Buckler, belt. J. MacphaiL . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.488 
Cabinet, kitchen. "'- i l 1urd & Crowner . . . . . . . . . . . . . . .  aO.fi04 
Calk . H. Freistro1fer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.483 
Can opener. Ran d l e  & Ph i l l ips . . . . . . . . . . . . . . . . . . . . . . . 00.502 
Carpet. ffi. A. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;JO.511 
Carpet stret.cher, t" A. Righ t er . . . . . . . . . . . . . . . . . . . . .  30.481 Chest • •  J .  H. 'l'hompsoll . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3O.4i7 
Clothes tong's memb�r. Reeves & Johuson . . . . . . . . .  30.479 Display curd for shlrt�. E. K. Betts . . . . .. . . . . .. . . . . .  3O.il13 
Emery gri n d er frame. D. Ii. Hyde . . . . . . . . . . . . . . . . . . .  3O.4� 
Eye�lass frame. Casey & CbislIl . . . . . . . . . . . . . . . . . . . . . . 30.456 

.�rn".:��·r?ii}eli: '�'ink: : :  : : . : . : : : : : :  : : . : :  : : : : . : : : : .  : : :  llll:�� 
Game board. W. Bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;JO,'67 
Game board. P. R. G. Sjost.rom . . . . . . . . . . . . . . . . . . . . . .  30.466 
Game table top. A. A. LOlll{man . . . . . . . . . . . . . . . . . . . . .  30,468 
Grass cut ting blade, H. S. ffiarle . . . . . . . . . . . . . . . . . . .  30."8 
Urate bar. O. 'J'h"st . . . . . . . . .  .. . . . . . . . . . . . . . . . .  30.505. :10.506 
Hair holder. N. M. Boyaj ian . . . . . . .. . . . . . . . . . . . . . . . . . . 30,461 
Hassock. G. B. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.509 
Hat fa.tener. ffibert & Sbaw . . . . . . . . . . . . . . . . . . . . . . . . .  00.462 
Hat holder. S. K Gri.gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.463 
H ook. garment. F. Mncey . . . . . . . . . . . . . . . . . . . . . . . . . . . :10 •• 64 Horn, A. Leforestier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,473 Horseshoe pad. It '1'. Badg ley . . . . . . . . . . . . . . . . . . . . . . .  30.482 
LH.utern bracket, � ... lthilld . . . . . . . . . . . . . . . . . . . . . . . . . .  aO,491 
IJink,  J. M'Lcphai l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,489 
Metal block . J. M. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.469 
:Monument.. E. O. 'l'ownselld . . . . . . . . . . . . . . . . . . . . . . . . .  3O,M2 Necktie attachment. J. A. Priest . . . . . . . . . . . . . . . . . . . .  aO,457 Pan, m il k  warminll. E. 'l'ae-'!e . . . . . . . . . . . . . . . . . . . . .. . .  aO.503 Pant. guard. bicycle. J. F. Wright . . . . . . . . . . . . . . . . . .  3U.501 
Photoj/rapbic card mount. J . P. Odgers . . . . . . . . . . . . . 30.514 Pipe couplin�. J. J .  H anrahall . . . . . . . . . . . . . . . . . . . . . . .  :->0.487 
Plumber's tool .  F'. J. Lieber . . . . . . . . . . . . . . . . . . . . . . . . . .  :lO.486 Prism plate. Lubin & Dryfoos . . . . . . . . . . . . . . . . . . . . . . . :-10.471 

T b l s beats Wind. tllearu. or Horse ��:::g i�:::::: ��gl:i·s�e;m��'(t�{v����illgioi;:: ·. �U1:i; Power. We oner the Railway tie. metallic. A. W. ':raft . . . . . . . . . . . . . . . . . . . . aO.·mo WEBSTER 2)V actual horse power RUI<. J.  Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. :K�.51O 
GAS E NGINE ����n���t;,:k�·. �ic�

o
h�t,\'�ie·fO�·:\V·:A: Jame.;�il:: ·: 1I8;!� 

for Sl:iO, les. l0% discount for cash. 8team cylinder casing and cradle. duplex . C. C . 
Built on iotercbanl<eable plan. Built W ortb lnl<ton . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.1!l8 
of best material. Made In lots of 100 I Stove fend�r or raIl . F. E. Lee . . . . . . . . . . . . . . . . . . . . . ... ilO.607 
theretDre we can make tbe price. Box'" 1 Stove . . heating. H .  P. COPe" . . . . . .. ... . . . . . . . . . . . . . . . . . . 30.008 
ed for shipment we illbt 800 pounds. Tack hfter and ha�mer, � .  Welhen�ayer . . . . . . . .  3O •• � 
Made for Gas or Gasoline. Also Hori- �a!, and drill , com!>m�d. F. � .  Prent,. •. . . . . . . . . . . . . .  00.41;" 
zontal Engines 4- to 30 horse power '1 Ollet case, E. C. � .  Dittmar . . . . . . . . . . . . . . . . . . . . . . . .. 30,460 

IT' IVriu ior Speci41 Camlogue: ��lc�r���,Y;e"r�vr:.m���·b���������·. �.�.::: . . ::: ': . .  : �:� M F G .  C O  . . 1 0 7 4  West 1 5th St .• C H I CAGO Vault light. F. C. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :-IO.4!2 
Branch. 38-D Dey Street. New York City. Waste bag. school. O. G. Law . . . . . . . . . . . . . . .. . . . . . . . .  30.409 

at Exhaust· PIpe. Perfect Com- TRADE MARKS. 
bustion, Highest Acetylene Ilenerators, burners , and accessories, J. Efficiency. Greatest I B. Colt & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1181 E�onomy. : Co1fee and tea. II. M. Humphrey . . . . . . . . . . . . . . . . . . .  :l2.U74 

Olds Mixer Is ' Currants. P. A. Burlutni. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.675 
tound only on Gas Jlenerators. except acetylene gas lamps, acety-

Olds Gasoline Hal:'��8t�r:: PJ':�·Weet�M·a;,.iiei;i 'D�',;ii Coiii: '  32,1i82 �naine8. 
Hai����liC'

,
'
G.

·

J:e(iei-er':::::::::::. : : : : : : : : : : : : :  : : . : : : :  ��:�� New catal0fu!� 
out. Jars, self-sealing, A. I.egrand . . . . . . . . . . . . . . . . . . . . . . . .  32,tiSO 

Olds Gaso l i ne Engine  Works . Box 418. Mach ines and tbeir parts. certain named. Bu1falo 
MeJ;��fe�':.�.r�

n
C: iiisch'oil' '&'Company : : : : : ' : : : : : :  i�:� THE IMPROVED MedlClllal compound tor certalll named diseases. 

MAR I N E  E N G I N E  E .  �'. Valentllle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.663 
We are the oldest builders and 1 Met��1ai �'tf���esf�or:i��::�t� . .  ����� . . .  �����.

s
.:�: 32,665 

fi����t�eo��Pc��r{��:· o�:�pY�; M
e
�?I���O:r���. �.���.��. ��.

i
�. ��� . .  ��.���.��i.��

,
. �'. 32,664 

less space and weighs les8 for its lUBs and machines, certain named, C. N. Mc-power than any enp:lne Laul<hli n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .. 32,684 made. Can be used wher- Mineral water, natural� I<rollthal Company, ever power iq required. 32,671 to 32.673 Either stationary or ma- Oil, tlluminating, Red U C "  Oil Manufacturing i rlne. �o tire, no heat, no Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,678 smoke. No licensed engin- Oil .  machine, G. T. Roble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,ti79 eer required. SI'Ina for cat. pen"!, Spencerian Pen Company . . .  ' "  . . . .  . . . .  . . .  . . . :;2.661 
SI NTZ GAS ENG I N E  CO.,  G rand Rapids,  Mich. ,  U.S.A.  k?JV�'i �a�it!'��

s
J'h�n�i����i�rrO·:cari,;on:: : : : : :  i�:Ull 

Remedies for certain named dtseases, �� . N.  
REVERSING STEAM TURBINE.-PAR- , Bro)"n . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.� 
son's recently perfected turbine for boats. Illustrations I RemedIes. lIve stock,J . B. Shook . . . . . . . . . . . . . . . . . . . .  32.662 
�����f::��l�o cfi���edp�c������:I�yAx:a�r���� ����fsb���:��V�ger�· ��mJW��·,·ce ... 'tai·li , O" Hrien 3

2,66'
9 

this office, and from ail newsdealers. ' 
, VarnisD Co"?pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,6j7 

I I  W OLVER INE " GAS  AN D G A S O L I N E  
Watches. AmerICan Waltham Watch Company . . .  32.660 

G I NES  S T A TI O N A R Y  LABELS . , a n d  M A R I N E . · 
U is the only re- . U American Brown Sauce," for a table sauce, Amer. 
Gas Engine on I ican Sauce Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,864 

'':C:-':':-C='L'''-'-:-''C the lightest en- " Chief Rheumatism Cure," for a mediCine, O.  G .  
Requires no I AI  bertson . . .. . .  . . . .  . . . .  . . . . . . .  . . . .  . .  . . .  . . . . . . . . . . . . .  6.867 

engineer AbsD- i U Clover," for cotton yarn or fi08s, Sondheim & � _ •• i;rt:;'1Y'O';;safe Manufact'd by Magnus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6$>7 

W O LVE R I N E MO T O R  W O R K S .  :: S�'!,'i�';,� t\i'i���·J����:�
u
f� .. �ga�!� �ri'i���

s
h: 

6.
660 12 Hurn .. DllItsreelM' I C H lin BrotheTR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,859 C R A N D  R AP I . • .. Oriol .. Baltimore Rye." for whisky. J. R. Stone· 

braker. . . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,863 A ��MPLETE E�E�TRI�AL LIBRARY 
By PROF. T. O'CONOR SLOANE. 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
, 

O N  ELECTRICITY.  
For tM St�1;�n!"n:a��t.M a%t�ll%'e.�he Electrl-

CompriSing five books. as follows : 
Arithmetic of E l ectricity, t 38 pages, • $ 1 .00 

U Rusk & Welch's Hair Restorer and DandrutJ 
Cure." for a hatr tonic, Husk & Welch . . . . . . . . . .  6,865 . . Scott 's Asthma Cure," for a medicine, B. F. Scott 6,866 

H Smith's Indian Rheumatic and Kidney Cure," for 
a med lci ne. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.868 

• •  Spear Brothers American Ribbon Cigar," for 
CIgars. Spear Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,861 . . The Game of On Guard," for a game, McLough. 
lin Brothers . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,858 

U Wide Awake Maryland Rye," for whisky, J .  R. 
Stonebraker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.&"2 

PRINTS. 
E lectric Toy Maki ng.  1 40 pages, 1 .0 0  I .. A Bunch of Cobea." for paste for mounting photo· 
How to Become a Successfu l E lectrician . 1 89 1111. 1 . 00 .. lt���p�:t!:;l1o��g��rgk ' aiid' 'sione renovator 'and 121 
Standard E lectrical Oictionary, 6 82 pages. 3 . 0 0  preservative. V. V.  Whitney II< Company . . . . . . . . . .  122 
E l ectricity S i m p l ified . 1 5 8 pages. 1 . 0 0  I 

IT '1'he above live books may be purchased singly A pri ntf'd <"opy of the speclUcation and drawing of 
at the published prices. or the set complete, put up in a any patent in the iorea.roing list. or any patent in print neat foldinp: box, will be furnished to readers of THE I.sued smce 1863. will be funlisbed from th,s office for Wt'::Tb�fl�:"�RI��� ���e;n,c\
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plote set. Five volum.!!.!:. 1,301) paa-es, and over Broadway. New York. SpeCIal rates will be given where 4:iO illu8trations. _- Send for full table of con- a larp:e number of copIes are deSired at one time. tentR of each of the above books. 

I Cana dian pal enu may now be obta ined by the in. M U N N &. CO P bl '  h venwrs for any of tbe Invention. named III the fore-. ,  U IS erSt p:oing ilst. provided they are simple. at a co.t ot f40 each. 
Office of the SCIENTIFIC A M E R ICAN, :���::t��CO:n:11 �e�.:i�e-c:g�w:;:rJ�� 

36 1 BROADWAY . NEW YOR K. I yon.. ou..rforellPl pa&entBlDQ aIIIo be obtalDea. 

$ 1 ,000 CHALLENGE ! 
36 92 per cent. more water at le8f1. expense and less trouble produced by 
The San itary Sti l l  

than Imitations. Only Stili re­
cognized by the U. S. Govern-re:r:,· b!t�ra�� �:!:��i�: 

F R  E E .  
T H E  C U PR I GRAPH CO. , 1 3 8  N .  G reen St • •  Ch icago 

PHOTOGRAPHERS 
TRY TOLIOOL 

For Dry Plates and Bromide 
Papers. Acts rapidly. Is staln-��I� �nd 

TC:�e:ef�:e�:f:::; ready for immediate use, 25c. Pure Tolldol f<>r profession­a]s. roc. ounce. Recommend­ed by plate manufacturers. 
Dealers sell It. Hailer-Kem­
per Co . •  A tla. Block. Chicago 

� U N I O N  M O D ( L  WOR K S  M O D I:" L S I(). C A TA L O G V e S C R e E. 

&. c:. E.AR5 @ 1 9 >  C L A R K  C H I CA G O . 
GENT LEMA N well known in Sheffield desires Agen'll: 
�oMlf�'ii����b':'g�e�

o 
S��e':.T.e��e���sEn�����·s . 

I CE ::n�CB�m:r�\ ���\i'rn::tnlj.8H:VI!f�� 
M�'G. CO •• b1l9 Clinton Street. Milwaukee. Wis. 

TU RB I  N ES or Send t"or Circular "M." 
s#t��o�la!"&h�k; �. ��A. 

ACETYLENE D E A LE R S' H A N D  BOO K Information net. 42 pp. 1.0 ct.. 
F.COBTEZWILSON &Co. ,ChlCagO 

G R I N D I N G  M I LLS F O R  A L L  PURPOSES. 
BO$ardus Patent Uni­versal Eccentric Mill. Address J. IS. & G. F. SIMP. SON, 2� Rodney Street, Brooklyn, N. Y. 

I��� lTYPE W H EELS.  MODELS I.. EXPERIMENTA L WORK_IMALLJMatIIlDlY NClV(LTlEa . ETC. MEoW 'D anNClL WDRK. 100 N"UAU a! N.'Y. 

• • NOVELTIES & PATENTED ARTICLES Economy Drdhng Compound Manufactured by Contract. Punching I)\es. Special Ma­
chinery. E. Konlgslow & Bro . •  181 8eneca St .• Cleveland.O. 

":" Keeps Tools Cool and Sharp. Produces WANTED �,fn':t,;;,�����; ���::,���:rfh�r�!e��:l Smooth Work and �'tne Finish. Is Clean and class. State price and ap:e of tbe machine. The NEW Does Not Rust or Gum. Adopted by U. 8. ENGLAND WATCH COMPANY. Waterbnry. Conn. 

� Superior to 0 1 1  or other LubrIcants. 

�':.';,i:;���t'B�;!I�.a�·aafb� LIi�?;�la�:�: W ANTED-A first class Superintendent or Salesman Be. a lb. Frelgbt prepaid. Sent on approval. for an established Wire �'ence Manufacturing Plant. 
TH E WHITE & BAG LEY COMPANY, gfam�s�ellrJn;g���'l{fc��;���r:�� •• 'j,��lrg�v1il��J�t. 

, W O R:ESTE R ,  M ASS. , U .  S.  A� Exp erimental & Mode l  Work �OU U SE GRINDSTONES . Cir. & advice free. Wm. Gardam & Bon.'5-51 Rose St.,N.Y. (f 80, we can supply you. All sizes 
��N�I::�c't,�d��I��::.���.e:� ��'r;�y: 0 DID YOU EVER COLLECT STAMPS?-s
c
eCialtyof 8electtn� stones for nll spe- There is much pleasure and llloneh"'in it. For c al purposes. � Ask for catalO{1ue .  ��l: 3f:!�e��8:�:�::J.�

u
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i
�a.�hitl��1� The CLEVELAND STONE CO. Porto Rico. etc . • and our 8().page list. etc We 

2d Floor, Wi lsh i re.  Cleveland. O. Buy OJd lStaDlp .. �taDd.rd 8ta .. p Co.,S"L.ula, •• 

H ow to Build a H ome,;--..---e� 
Those intendlnp: to bui ld will find the very best practical sug­

gestions and examples of Modem Architecture in the lfandsomest 
Architectural Yagazine ever published 

"The Scientific American 
Building Edition . "  

Each number is illustrated with a Colored plate and numerous 
handsome enlo!:ravin�'s made direct from photooraphs of buildinos. 
together with interior views, floor plans, description, cost, locstjon. 
owners' and architects' names and addresses. 1'he illUstrations 
include seashore. southern, colonial and city reSidences, churches. 
schools, public buildings, stables. carria�e houses. etc. 

All who contemplate bundin�, or ImprovJDJl homes or !tructures 
of any kind, have in this handsome work an almost endless series 01 

the latest and beEit examples from which to make selecttons, thus saving time and money. 
PU8LISHEO  M ONTHLY. SUBSCR IPTIONS $2. 50 A Y EAR.  S ,NGLE COPIES 25 CENTS. 

Semi-Annual Bound Vol u mes, 5 2 .00 each. Yearly Bound Vo lu mes, 5 3 . 5 0  each. 
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�:�3�ress M U N N  & CO. , Publ ishers, 36 1 Broadway, New York 

VOLNEY W.  MASON & C O . ,  
Fr ict ion Pu l l eys, C lutches & E levators 

P R OV I D E N C E  R. I. 

" NEW STANDARD " NECKTIE PIN OUTFIT. 
B. mall. prepaid. ONE .DOLLAR. 

��'!l��tea:J��:�.r�:abl���:rm:.I!��3 
on the market. Liberal dfscO'I.mt to job. bers. WILLIAM ROCHE. Inventor 
and Sole Manutacturer. 25� Green­
wich i:itreet. NEW YORK. U. s: A. 

B U I L D E R S  AND I-.TEB.Y 
DESIGN ERS .. '" cS ... ' 1 ""L �� ... . e 'Nor\(,6. 

SPEC � C wdre, Macn 1 n l'itcbbUTg• 
C . H. 0 D )lalU st.. .Mass. 

C L U TC H  P U L L E Y S .  ROAD M OT O R  ENG INE S . W H E ELS & T I R E S  
EXPER I M E NTAL AUTO- CAR W O R K  S I NC LA I R- SCOTT C O  BALT I M O R E .  M D. 

CROOKES TUBES AND ROENTGEN'S 

rhheo���
r
gf8�o�le���ti� �:�t����E:�l:!C�i!�ig��d III about C.·()okes tube� . SCIENTIFIC AM}I�R]CA.N SUPPLE­

MENT. Nos. 1 ,.. 1 .  1 811. :la�. :l·l a.  1! 4 ,1 , 7 11:l. 7 !1 :' .  'Ulil. !IllS. I II .l II .  1 11 .) ,1 . I llilil.  I lI il U .  1 11 ;; 7 .  aIllo SCIENTIFIC AMERICAN. Nos. 7 .  8. 1 11 and 1 4 .  Vol. 74 . Tbese profusely i l lustrated SUPPLEMENTS contain a 
most exhaustive series of articles on CrooKes tubes and tbe experiments performed with tb£lTI I .  AmODit them 
���y ��'It;>r�� ei��:i,;��fsk:tl��rllo t;;�li�'a"t�:t:�:f!. and which are now a�ain exciting attention In connec · �g't:t� �"t'?,\�';,

n
t?C�h,.�dfr�:�1 :.,r��'iI!�f::!�· each. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFI C  AMERICAN SUPPLEMENT 1 1  �3. 
re��:r�� 

C
���"d f��IsM-�"attzo�'!,�n & Co. and aU news_ 

GAS ��Q GASOLINE ENG INES  
WAT E. R  M O T O R.5 

B AC K U 5  WAT E R  MOTO R (.0 N EWA R K  N J U 5 A 

FOR SALE-EXGLUSIVE PATENT-KING PIVOT 
r��i���

s
��: : FuPl. �r;;a!�'ii'�Igt t�:",::

s
h��I�: 

burglar proof �r doors : '1'\ght joint the best way to 
sw� a door, no s&llgin�, no st·rain on lamb better than hinges. for heavy outside doors. cup-board and bOOk­
case doors.-Fol' storm sash. outside screens, rabbeted �h"gf�"s��l'.re::'¥. °l�

e
j.:l�'i:': MI:���,V�e�! 

a ay ure and wewiH .nowyou $3 D S BeDdtlOrourodd,... 
howto makel3aday 
absolutely Bure ; we furnish the work and teach you free; you work in tho localit,. wht're 10U live. Send 118 your address and we wili 

explain the busiDf'SS fuU,. ; remembe-rwe guaranteeaclearprotit ot' 13 for every day's work . absolntply fl;n!'e . write at once. BOn .. JUIIIJI'4CTIJBIJIQ co. lin 711.· DUROn, .. elL 

Y O U  CAN MAKE. $ I OO.A W E t l\  ' OWN YO UR  OWN SHOW. C OMPLLTE. OUTr tT-$ IOO  
L IFE M O TI ON FI L M5 '" MACH I N E S G REAT PAS S I O N  PLAY ", '> 0 0  O T H E R  S U B J E C T S  

5 LuEl/N. LA�;;t::,;:R-'PHILAO€LPHIA P A 

N OV E L  POC K E T  K N I V E S  Made of the best materials In the most artistic styles. Your photo. or }Jhoto� of celebrities, and name and address un­derneath handles. Hand�ome, useful, indestructib le. Every knife warranted. Sernt smmp for Circular. .da<mts Wantea. 
NOVELTY CUTLERY COM PANY. 2 Bar St . . Canton. Ohio.  

Our Fol ding Bonts are puncture proo f .  Galvnnized IIteel ribbing. For hunting,  fishing, f'lJ:ploring and family plell�ure. Walter Wellman took them on hiS polar trip. Lieut. Sohw8tka explored 
the Yukon with tham.  AWllrded fir",t I Il'Amium at World's Fair. Send 6 c. for cat­ulogue . 40 engraYings. KINe FOLDINe CANVAS BOAT co., K •• am.zoo. Mich. 

� � - . - - ----� - � -

RACIN E - W IS. 

© 1899 SCIENTIFIC AMERICAN, INC.



100 MILES FOR 50 CENTS I 
and your own 
driver at that ! �� f��:�s 

pa
l" 

fee, no horAes 
to feed or to 
stable. Travel-����!C3ns: ar: 
minimum with 
a maxlm.um of 
luxuriou8 aud 
��:i�Vo�o�; 
WINTON 
MOTOR �.li!!IlIJ CARRIAGE 

Price 81,000. No Agent.. Z'r':.':rt.I!'ir e�A: 
the expense. Hydro-carbon Motor, � cent a mlf., run­
ning cost. Everrthg abont It buDt for durability and 
comfort. nr- Write JOT catalogue and date 01 deUvtrJ/. 
T H E  W INTON MOTOR CARRIAGE CO.,  Cleveland, Ohlo. 

Remington 
Billing and Tabulating Attachment 

accomplishes all kinds of Billing, Statistical, 
and Accounting Work on the New 

Models of the 

�emington 
Standard Typewriter 
as quickly and as accurately as ordinary 
typewriting is done. It automatically 
secures perfect perpendicular as well as 
horizontal alignment. 

" P TRaDE MARK D " 
E C A M O I  

A L U M I N U M  PA I N T. 
SI�::�

t a
w.!!¥.":�y:. °Ml�\�g:'ble;W*� ���e J;y0
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Weatherproof. Durable. Easily Applied. Bicycles. 
Yachts, Radiators. Pipe>. Metal Work. Machlne

'j{
' �-

��8�b�r�O��;��;a:I:�:Sra� ��:li':;�O::'
ts, Sa:pl� 

bottle. by mall. for 25 cents. 
THE AMERICAN PEGAMOID CO •• 3 4 8  B'way, New York. 

Is the ONLY OAMERA 
for ALL PURPOSES, 

$6 TO $60. 
.For Oatalogue • •  end to 

ROCHESTER 
OPTICAL CO. 

ROCHESTER. N.Y.  

i t itlltifit �UltritJu. 

VICTOR 
'W� Tt, O l  r i d e  
r:HZ 7J 'E S T'  

OVL 
W H LLL C O  
Cfiicop ee 'Ta lis 9(Cass 
, , 7::7 THE. CHARTER GAS ��9 GASOLINE. ENGINE . . ( '� iY/,: O PERATED ON GASOLI N E. ,  MANUfACTURED OR N ATURAL GAS . 
, __ ', I 5 E. N D  FU K C ATA L-O G U E. , T E. S T I M O f-J I A L. 5  E.T C T O  

' F_ '  � : CH ARTE.R G AS E. N G I N E.  CO. B O X 1 � 8. ST E.R L l N G  , I L L .  

... r.b ,4ttURATE6JlAPI�·U"ro. j 
HAMBU��ec:a��!��!N LINE. I�PD"" J9RIIA1\SIJRF41ES 

New Service to LONDON and PARIS ' RINDIP£'KBESLY&Co{IIIJlo��� 
p:ft�

e
c�f��;rv�:r:';.':,lft

e
I4'=:�a':A:�g�'i":ll1a 

touch at Pl;rmouth for London and Cherbourg for Paris 

g�
t
���i:� t'o��b��§.p�: Cabin Rates. Shortesi 

HAMBURG AMERICAN LINE, 
31 Broadway, N. Y. 

A CQ,!,Plete list of an the Tools made 
for arurand every purpose. an fully de­
soMbed ' and accuratel

ft 
lllustrated will 

�6��')f'�
h
.t 

I
fro�

�
�

lon of MONT. 
TOOL CATALOC U E .  

.It contaIns 610 closply printed pajles 
with Ind'lx. Book Is pockl!t size. \ij( x 
!�t���v:;'�

h S.:'�g�� �ff�:lIa�� 
recelp�'of 25 cents by 

MONTGOMER Y & CO. 103 Fulton Street, New York. 

manufatturtrs' mOdtlS 
of even description made to order with prompt­
ne88. precision and economy. Model. of Typeset­
ters. TypewritIng Machines. Cash RegIsters. Cyclo­
meters. Revolution C

O
Ullte

. 
rs. etc.: In fact. any kind 

of model made from designs. Also spectal tools and 
. =:g:rl��°lr�t��:r;u;,��

e
;,���
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JT lUu8tratejt circular Iru. 

tbf Pratt 4' Wb1tnty £0.. Hartford, �onn. 

Ask Your Dealer 
to show you the Bicycle &11$ tha.t ha.ve 

do ,"ou know what the Oomp. 
tometer I. I U c08tS ;you nothlnl �� �:tOfr�&t l�&i���:,elft y.:�u�: &:�=lo;!:::'�ie".�d��:�::ti t:l� � 
nert'"OU9 8.Ild UlentaJ Btra.ln. 

Levers and Push Buttons 
Adjustable to Any Position. W,lte /0' Pampll/et. I 

FELT .. TARRANT MFG CO. 1 
•• -se ILLINO' • •  T •• CHIOHO. a.. 

No. 6 P. 

The Bristol Bell Company, Bristol, Conn., U. S. A • 

81 11 11 1  • • • • • • • • • • •  • • • • • • • • • • • • • • • • • 'e 

Tribune Bicycles 
for 1899. 

The Best Wheels in the World. 

JT Write lOT large New Catalogue iUustraUno our 
Iml line of tW""t1l-three models. 

The B lack Mfg. Co. ,  Erie , Pa • 
•• • •• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1m 

COLUM BIA 
HARTFORD 

AN D 
VEDETTE 

BIGYGLES 

$75 to $25 
Our .899 models embody more 

improvements of direct practical 
value to the rider than were ever 
before offered by any manufacturer 
in a single season. 

Ask any Columbia dealer for catalogues. booklets, 
folders, etc., or write to us inclosing 2-cent stamp. 

P O P E  M FC .  CO. , H A RTFO"D. CON N 

There is no Kodak but the Eastman Kodak. 
By the 

KODAK 
SYSTEM 
::e��n;o!':so�:.ra&�foa:�e I�n::o'!d daylight • 
The film is I?ut up in cartridge 
form and IS perfectly pro­
tected from light by a strip of 
black parer extending the full 
length 0 the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ; thread 
up the black paper ; close the " L" 
camera and gIVe the key a few CA RTRIDGE. 
turns, thus bringing the film into position. 

The picture taking may then begin. 
The roll of a dozen exposures being com­
pleted the black paper covers all. and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh p<;mnds and are non-break­
able. All Kodaks use light-proof film 
cartridges and load in daylight. 

Kodaks $5 .00 to $35 .00. 
EASTMAN KODAK CO. 

CRINDING M ATERIALS 
IN ALL FORMS. 

NIAGARA FALLS. N .  Y. 

£altium �ing 
tamp. -

BURNS ACETYLENE GAS. 
No 011. Wick. Dirt or Smoke. 

Get tbe Be8t. Price 83.30 
.Agents wanted in evtrJ/ town • 

CALC I U M  K I N G  LAM P  CO.,  . 
Waterbury. Conn. 

S I All varieties at lowest prices. Best RaIlroad ca OS Track and Wagon or Stock Scales made. 
Also 1000 useful article�. Including Safes. 
Se"!'lng Machines. Bicycles. Tools. etc. Save 

Hon�y. Lists Free. CHleAGO :SCA LE (JP • •  ChIC8j({) III. 

J ESSO P 'S S T E E LTHIl[E�[r 
F O R  TO O L S , S I\W S [ Te.  

W� J E S S O P . '"  S O N S  L: Q  9 1  J O H N  S T. N E W  IO R �  

© 1899 SCIENTIFIC AMERICAN, INC.




