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CRYSTALLIZATION OF METAL UNDER STRESS. 
The persistence with which an exploded theory luain­

taills its hold on the public mind was shown incident­
ally during the i 'ecent attack by the city government 
upon the Manhattan Elevated Railway Company. In 
the newspaper discussion which was aroused by that 
un

'
paralleled exhibition, the venerable bogy of the 

crystallization of steel and iron in bridge structures 
was trotted out, and the imminent collapse of the tle­
vated columns. trusses, and girders was once more pre­
dicted. It would be difficult to find a popular engineer­
ir� fallacy t.hat maintains its hold on the public mind 
with greater tenacity than this ; it is certainly impos­
sible to find one that has less foundation in fact and is 
more cOlllpletely disproved by the condition of the 
metal in long-standing steel and iron bridges at the 
time of their removal or renewal. It is probable that 
a large percentage of the passengers that daily cross 
the Brooklyn Suspension Bl"idge-if they give any 
thought to the mechanical features of the structure­
are satisfied that the metal of the bridge is deteriorat­
ing-" crystallizing "-and that the wire cables, unless 
they are renewed, will in the course of time give way 
alld precipitate the whole bridge into thfl rivel' below. 

Tests in the laboratory and half a century's tests in 
the field have proved that the tllflory of the crystalli­
zation of metal under ordinary static stresses is a myth. 
The stresses, of course, must not exceed or even ap­
proach the elastic limit of the matel"ial; but as long as 
they remain well within this limit, there is no reason, 
as far as our present theory and practice can enlighten 
us, why a properly inspected and painted bridge should 
not last indefiuitely. A strong presumption to this 
effect is afforded by the experience of the engineers 
who had charge of the recent reconstruction of the 
rail way wire suspension bridge across the Niagara 
gorge. The original structure was erected by Mr. 
Roebling, of Brooklyn Bridge faille, in 1853, and in 
making the cables, the wires of an earlier bridge, built 
at this site in 1848, were utilized. Consequently, when 
the Roebling bridge was removed in 1898, these wires 
had been in service for half a century, and in constant 
lise under the trying service of the railroad bridge for 
forty-two years. If there is such a thing as crystalli­
zation, it would surely have been present in these wires; 
hut. as a matter of fact, when the strands of the cable 
were cut into short lengths, they curled up, taking the 
set which was given them when they were coiled on the 
reels fifty years ago. This proves that the cables had 
never been overstrained. and that the static strains 
due to the weight of the bridge, and all the rolling 
loads of cars and locomotive� for over forty years had 
failed to produce any injury to the material. 

These facts agree with the careful tests made by 
Prof. R. C. Carpenter at Cornell University, which 
verify the growing belief among engineers that the 
theory that crystallization can be produced by rapidly 
applied stress is no longer tenable. The subject was 
examined by a wide variety of methods, each of which 
might be supposed to produce the injurious crystalline 
condition. The test �pecimens were subjected to sudden 
stres� by 1II0ving weights ; to shocks due to explosives; 
to fracture by blows after a number of alternate heat­
ings and coolings; and finally to a large number of 
blows of slllall force. It was found that so far from 
the suddenness of the stress tending to crystallize 
the material, the elongation or elastic stretch of 
the material was greatest when the stress was most 
suddenly applied. The importance of this result on 
the question of bridge deterioration is evident, for the 
distrust of this form of structure is due to the fact that 
its load, particularly in the case of t:ailroad bridges, 
is suddenly applied.. and has something of a dynamic 
t'ffect. 

These investigations also served to correct the popu­
lal' impression that steel and iron are more liable to 
failure in winter than in summer, and that metals 
generally are rendered" brittle" by a lowering of their 
temperature. As a matter of fact, the strength of 
wrought iron and steel is at a minimulll at 700 F., and 
it increases with a variation of temperature either way 
frolll this point, increasing with a rise of temperature 
until it is 20 per cent stronger at 5000 F., and being also 
about 20 per cent stronger at 600 below zero F. It is 

$ tituttftt �tUtritau. 
remarkable also that the tests should have shown that 
with the increased intensity o'f the cold there was a 
perceptible rise in the elastic limit. 

That increased cold should not only have increased 
the hardness of the steel, but also its ductility, is di­
rectIy at variance with the popular belief, which is 
based largely upon the fact that in railroad operation 
it has been observed that rails, wheels, and axles fail 
Iliore readily in cold than in hot weather. There is no 
question that failures are more fl'cquent in frosty 
weather, awl in the light of the Cornell experhnents, 
we llIust now look for sOllle other cause of the phe­

nomena. It is to be found in the fact that in winter, 

the roadbed being frozen and inelastic, the hammering 
of the rails by the heavily loaded wheels is more severe 
than in the sUlllmer. when the ballast has regained its 
natural elasticity. The same cause o perates to increase 
the shocks to which the wheels and axles are subject, 
and it is to this extra stress, and I10t to any inherent 
weakness, that the failures are du�. 

. 
The subject of the detel'ioration of structural iron 

under stress has much more than all academic interest, 
for it affects not merely the costly and indispensable 
bridges which form important links in our great �ys­
tems of transportation, but all the modern fireproof 
buildings, the vast roofs of our terminal stations and ex­
hibition halls, and every forlll of framed structure that 
is subject to stress, whether from wind or loads. It is 
satisfactory to feel assured t.hat, as far as our present 
knowledge goes, there is no reason why. with careful in­
Rpection to pre\'ent its oxidation by the weather, the 
metal of such structures as the Brooklyn and Forth 
Bridges should not last as indefinitely as if it lay 
embedded in the ore from which it was drawn. 

... '" 

THE YACHT "COLUMBIA." 
The cho"ice of the nallle .. Columbia" for the new cup 

defender will probably gi\'e general satisfaction, and 
perhaps, looking at the question from every point of 
view, it is better than "Golden Rod," which it was 
thought would be selected by tho�e who are responsi­
ble for the yacht. '.rhe name of a national flower 
would have been a rather happy reply to the choice of 
the name" Shamrock" by the owner of the challeng­
ing boat; but. "Columbia" is better because more na­
tional and distinctive. 

It lIlay not be known to many of our readers that 
the new yacht will not be the first cup defender to 
bear the name I, Columbia." In the yeal' 1871, an 
Englis h man, Mr. J allies Ash hury, forwarded h is second 
challenge fOl' a race (his first attempt to win the cnp 
having been made unsuccessfully in the previolls year), 
and brought ovel' a new racing schooner, the" Livonia," 
which had been built specially for the contest. The 
"Columbia," a typical American schooner yacht, was 
selected to meet her and sail a series of seven races. 
In those days the cup committee reserved the right to 
select any one of several yachts to suit the part.icular 
weather of the day. If the day of the race brought 
liooht winds a fast fair weather boat was selected, and 
jf 

.... 
it threate�ed to blow" great guns," a more weat.herly 

craft was chosen, the challenger, meanwhile, having 
to stick to his one boat. This was pretty hard on the 
challenger, it Illust be confessed, and we manage those 
things better now. 

In the first race t.he wind was light and the " Colum­

bia" was chosen. She beat the I. Livonia" over the 

New York Yacht Club course by 36 minutes 28 seconds. 

In the second race the wind was light at the start and 

"Columbia" was again chosen. The course was twenty 

miles to windward and return, and in the run to the 

outer mark the" Livonia" led. On the beat. back to 

Sandy Hook l ightship the .1 Columbia" gained 10 min­

utes and 33 secollds, winning by that amount. In the 

third race the wind was fresh, and the schooner 

"Dauntless" was selected, but an accident prevented 

her from starting, and the " Columbia" took her place. 

The strong breeze carried away one of her spars, and 

her steermg gear gave way, necessitating her sail­

ing under reduced canvas, with the result tiJat the 

I. Livonia" won by 15 minutes 10 seconds. In the two 

last races of the series the schooner "Sappho" was 

chosen, and she won the races by the comfortable mar­

gins of 30 minutes 21 seeonds and 25 minutes 27 seconds. 

From the long lead with which the American schooners 

crossed the line, it is evident that if the defeme of the 

cup had been confided to a single boat ("Columbia," for 

instance), as is now the practice, the result would have 

been the same. 
We expect that the new" Columbia" wiII win, and we 

could wish that she might lead the " Shamrock'> home 
by such handsome margins as her namesake did ne.arly 
thirty years ago ; but it is not likely. Yacht designing 
was not the exact science in the seventies that it has 
grown to be in the nineties, and there is no such diver­
gence now in hul l  aud sail plan as distinguished the 
saucy schooners of that day. The types have slowly 
and surely drawn together by the inexorable law of 
the snrvival of the fittest; each has borrowed from the 
other, besides discarding wh'lt was Ilseless and obsolete 
in its own practice, until to-clay it takes the eye of an 
expert to tell a "Valkyrie" from a .. Defendel'," o r  
shall w e  say a "Columbia" from a . ,  Shamrock." 

MAY 6, 18<)9. 
From all that can be reliably gathered. the two new 

boats will be more alike than any two that preceded 
them. Both are constructed of an alloy, the home yacht 
of Tobin bronze and the challenger of phosphor bronze; 
and both are being built up to the full limit of size and 
pvwer. There wiII probably be very little to choose in 
the matter of weight of the hulls, rigging, and spars, 
and, indeed, as far as the mere structural features are 
concerned, the race will scarcely be won by any great 
advantage so gained. The fortunes of the cup wiII de­
pend on the form of the hulls, the sail plan, and, above 
all, on the skippers and crews that will handle these 
magnificent and costly yachts during the eventful days 
of next October. 

••••• 

THE USES OF FLORIDA MOSS. 
The freeze of this year killed the Florida moss. 

People who do not recognize what this means Tllust 
think that this somber gray (lrapery of the Southern 
forests gives one hundred bales a week of "moss hair" 
to the Northern upholsterers fl'om the little village of 
Micanopy, .Florida, alone, and other factories ill the 
State yield many times as IlIuch, and this is only 
about one half of the weight of the moss when taken 
from the trees. The other half is the useless envelope 
to the inner and valuable hair. There is a mistaken 
idea as to how the outer portion of the moss is re­
moved. It is generally supposed that the covering is 
removed by chemicals or by passing through sOllie 
ingenious stripping machine. The latt.er would be 
too expensive and the former open to the danger of 
injuring the natural elasticity of the fiber. 

The moss when first gathered is greenish-gray. 
When killed by frost or lack of proper sustenance, it is 
easily distinguished from the live moss. It turns gray, 

and if bitten feels soft. while tile l ive moss" crunches" 
between the teeth. But the outer covering wil l re­
main on either the dead or fresh moss for months. If 
the moss, either alive or killed, is simply piled in heaps 
in a moist place and covered with muck or sand. it 
soon begills to ferment. The tempf'rat ure of the interior 
of the heap rises to a point too hot for the hand to bear, 
and, if not checked, it keeps heating till too hot to wall, 
over. But this stage means damage to the int.erior 
hair, and must be avoided. Properly conducted, the 
fermentation IlIeans the com plete de,truction of the 
outer skin, and the moss is left duly "colored," i. e, 
showing the dark brown color of the hair. 

It reaches this stage in the hands of the pickers, who 
then deliver it in loose wagon loads, like hay, to the 
gins. There are about fifty of the�e ginning establish­
ments in the State--very silllple affairs. The building 
is constructed as cheaply as possible and costing f!"Om 
$200 to $:'1OO-no insurance is obtainable. The floor 
is six feet f!"Om the ground and llIade of slats 1� inches 
apart, so that short fibers, sticks, and dirt wiII sift out. 
In the building is nothing btl t a cheap modification of 
a cotton gin-a cylinder two feet long, and of the 
sallie diameter, with two-inch teeth, which beat the 
moss against similar stationary teeth, taking out 
sticks and rubbing off Illost of the adhering remains 
of the outer covering of the moss. The machine is 
cheap and very inefficient. The resulting moss is 
either" 2 cent 1lI0SS" or .. 3 cent moss "-the price per 
pound after ginning, according to the care with which 
the picker delivered it. 

The writer was surprise(1 to learn that this is the 
only preparation the IIlOSS receives. It is shipped in 
bales direct to the wholesaler, who generally distributes 
them unopened to the upholsterers. 

The freeze wiII not interfere with this year's crop. 
The dead moss is treated j ust as before the freeze. 
But the outlook for next year is bad. The crop will 
be small. Usually where a tree has been picked clean, 
plenty of small bits are left, so that in a favorable 
locality the tree will be full again in two or three 
years. This was shown by the practice in moss local­
ities of cleaning it from the orange trees every two 
years. Rut when the temperature fell to 80 in the 
center of the State last February, the moss was quite 
generally kiIIed and its development so checked that 
the yield wiII be smaller for several years. South of 
Ocala little harm was done. 

• .  e . •  

PROF. CHANDLER HONORED. 
Prof. Charles F. Chandler, of the School of Mines of 

Columbia University, has been nominated for president 
by the So('iety of Chemical Industry, which has beenin 
session at Glasgow. Prof. Chandler is the first Ameri· 
can to be nominated for the president of an English 
scientific society. In his new office Prof. Chandler 
wil l  succeed such lIlen as Sir Henry Roscoe, Sir Fre­
derick Abel, Sir John Evans, Sir Lowthian Bell, and 

others. Prof. Chandler is now sixty· one years of agl'. 
He graduated from Gottingen in 1856, and in 1864, in 
connection with Prof. Eggleston and Gen. Vinton, he 
founded the Schflol of Mines of Columbia College. In 
1866 he was appoint.ed chemist for thE' Health Board of 
New York, and in 1873 to 1884 he was president of the 
Board. He is at present the expert for many corpora­
tions. When Prof. Chandler returns to the United 
States, a reception wiU be tendered him. 
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MAY 6, law. 
TOPOGRAPHICAL Jl[APS. 

The United States Geological Survey has been carry­
ing on important work for the last sixteen years, im­
portant not only to scientists and engineerS, but also 
to the public as well. T his work consists of the pre­
paration of t.opographical maps of various sections of 
the United States, from careful observations and sur­
veys, and their subsequent pUblication and distri­
bution. Already about one-q uarter of the United 
States, exclusive of Alaska, has been llJapped in this 
way, and it  is the intention of the Geological Survey 
to issue maps covering the entire country. The Even­
ing Post recently had an interesting article upon this 
particular branch of work carried on by the Geological 
Survey, from· which we condense the followi ng: I n  
carrying on govern ment a n d  other engineering and 
scientific works, such as investigating water supply 
and irrigation, timber culti vation and transportation 
routes of all kinds, an accurate knowledge of the topo­
graphy of the territory under consideration is one of 
the first essentials ; and in  arranging for the topo­
graphical survey of the country, the government de· 
cided that it should res ult i n  a series of maps which 
should be valnable as a basis of further scientific 
work. The maps are comparable w ith the mi l itary 
maps of Europe, as they furnish all the details of the 
country, including roads and watercourses. The maps 
al'e 16�X20 inches and are drawn on a scale of 1 : 62,-
500. or an inch to the m ile. Surveys for the maps are 
made by the engineel's of the Geological Survey under 
the supervision of the Director at Washington, and 
i n  many cases there has been co-operation between the 
national survey and the various Stab> surveys. 

The start i s  made with a primary triangulation ob· 
tained from the Coast and Geodetic Survey, in which 
certain primary points are located with mathematical 
accuracy. It is often necessary for the engineers of 
the Geological Survey to extend the primary triangula­
tion of the coast survey and to do considerable tri­
angulation, both primary and secon dary. on their  own 
account, so as to em brace the points needed for the ter­
ritory wh ich is being surveyed. After the triangulation 
is completed, the topographical party takes the field, 
and a topographer and two assistants occupy them­
selves with the section of country contained in a single 
sl1eet of map. The topographer, who has already lo­
cated the pri ncipal heights in the district. sketches in 
the contour lines showing the different elevations, while 
the assistants use, where possi ble, a horse and buggy 
to measure the distances. The ponds, lakes, and 
water supply are careful ly marked and the other topo· 
graphical features are indicated on the field sheets, 
which are then taken to 'Vashington, and a map drawn 
on a scale of one and one-hal f times as large as the 
pri nted sheet when issued. I n  Washington the sur­
vey. has its own bureau of engraving and printing 
where the maps are engraved on copper. C hanges 
are constantly bei ng made in these copper sheets, and 
from them copper-plate maps are obtained ; but these 
maps are not issued, however. They are simply used 
as copy for the photo-lithographers to make their maps, 
for the maps which are issued are printe.f from litho­
grapher's stones. The sheets are printed in three 
colors, the cultural features, such as roads, cities, 
towns, and railroads, and also the lettering, being 
black, the water features blue. and the  h ill features 
brown. The contour l ines i ndicate intervals of twenty 
feet. By an act of Con gress these maps are disposed 
of by sale and they can be purchased at the rate of five 
cents each, or in quantities of  a hundred or more for 
two cents per sheet. On application to the Director of 
the Geological Survey, a list of maps now publ ished 
could be obtained which will enable bicycl ists, tourists, 
or surveyorf! to purchase these valuable maps. Local 
atlases may be readi ly made by purchasing a n u mber 
of these and bindi ng them. These topographical 
maps are made parts of a series of geological volumes 
issued by the Survey. 

••••• 
KEETING OF THE AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS. 
The thirty· ninth meeting of the American Society of 

Mechanical Engineers wi l l  be held at Washington, D. 
Co.  May 9 to May 12,  and the sessions of the society wil l  
be held i n  the Arl ington H otel. The opening session 
will  take place on Tuesday even ing, May 9, and an in ­
formal reception wi l l  be  held by the  president and offi­
cers of the society. This  will  take place in the Cor­
COl'an Gallery of Art. A second session will  take place 
on Wednesday morning. and the reading of a n umber 
of pl'ofessional papers. On Wednesday afternoon there 
wi l l  be h eld a reception of the society by President 
McKinley in  the Executive Mansion at 3 P. M. , and on 
T h lll'sday morning professional papers will also be read, 
and in the afternoon an excursion wil l  be made to the 
navy yar.l, where the gun factory, trial tank for sh ip 
models, ordnance museum, and ships will be visited. 
In the afternoon there wi l l  be a reception tendered to 
the society by Mrs. George Westinghouse, and after the 
closin g  session on Friday morning, papers will  be read. 
In the afternoon an excursion wil l  be made to Mou n t  
Vernon, and in  t h e  even ing  a visit w i l l  be paid t o  the 
Washington Monument, which will be lighted for the 

',itutifi, jmtri'Ja. 
occasion, as wi l l  also be the Congressional Library, 
where an admirable opportunity will  be given for in· 
specting the lighting and ven tilating machinery and 
the book conveyors. The meeting promises to be one 
of unusual interest. 

••••• 
OZOTYPE. 

A NOVEL METHOD OF CARBON PRINTING. 

Although " carbon " is the most beautiful ,  the 
simplest, and most permanent of all printing methods, 
it has not, in this country at least, attained any con­
siderable degree of popularity. For this there are 
several reasons, all more imagi nary than real, with 
the exception, perhaps, of two. These are the invisi­
bility of the printed image and the fact that the image 
is reversed, double transfer, sim ple as it is, seeming to 
frighten both amateur and professional. But if all 
that is claimed for this new method is true, both of 
those objectionable features will be abolished. 

In the 1898 exhibition of the Royal Society there 
were two exhibits that attracted considerable attention 
and much speculation. They were by Mr. T. Man ly, 
of London, and included prints in various colors, in­
cluding pigments and aniline colors. I n  the cata­
logue they were entered as "Examples of ozotype 
pl'inting in pigment, being carbon printing without 
actinometer. transfer or safe edge, and in which the 
pigmented gelatine does not come in contact with a 
chromic salt. " 

Up to March 23, that was all the information we had, 
but on the even ing of that day Mr. Manly brought 
the subject before the Royal Soci ety, by way of de­
monstration ; and without going ful ly  into it, gave suf­
ficient information to enable any one to try his hand at 
it,  promising to return to it when certain patent ar· 
rangements were completed. 

The principle involved is the old, old one discovered 
by Ponton in 1839, the splitting up. by l ight, of ch ro­
m i um trioxide i nto chromium sesq u ioxide, and the ren­
dering i nsoluble of soluble Ol'ganic matter by the act ion 
of the nascent oxygen. 

In  the practical application of this to ozotype, paper 
is coated with a solution con tai ning a chromate and a 
manganous salt, and exposed under a negati ve in the 
ordinary way, ti ll  a distinct image of a brown color is  
formed. The image is positive and is then washed in 
water till the unaltered salts are removed, and nothing 
but the positive image i s  left. The next step is to i m­
merse the print and a piece of unsensitized carbon 
tissue in a solution containing acetic acid and hydro­
quinone or other suitable phenol derivative. They 
are then witlidrawn and squeegeed together; and hung 
u p  to dry. When dry, they are placed for h alf an hour 
i n  cold water and then transferred to warm water, and 
developed as an ordinary carbon print. 

A possible explanation of the changes that take 
place may be as follows : The oxygen liberated by the 
light from the chromate salt is  absorbed by the man­
ganous, which is  converted into a m anganic ; and that 
oxygen is again l iberated by the acetic acid. to be in 
turn absorbed by the gelatine. This  absorbed oxygen, 
aided by the hydroquinone, renders the gelatine suffi­
ciently insoluble to bear development, and so we have 
the positive picture, and of any color that we desire. 

Until further notice, the following may be taken as 
an experimental working formula : 

SENSITIZING SOLUTION. 

Manganous sulphate.. .. . .. . . . .. . ........... 14 drams or part s. 

Potassium bichromate .. .. .. .. .... . . . . .. . .. . 7 "  " 
Water ... . . . . .. ... ... . . . . . . .. . . . ... . ... . ... _ .12 ounces or 100 parts. 

This may be applied with a brush to any good plain 
paper, such as What man's, or a paper alread y coated 
with gelatine may be employed. If plai n paper, then 
the dried pri nt m ust be coated with two per cent solu­
tion of gelatine, and allowed to dry before immersion 
in the bath, which may be as follows : 

Acetic acid glacial. .. . ...... . _ . . .. .. .. ... . .. . .... ..... 3 grains. 

Hydroqllinone........ . . .. . . . ..... ................ ...... 1 .. 
Water . ... .... . . . . . . . . . . . . ... .. . .... . . . .... . . . . . . . . . 2 ounces . 

The carbon tissue should be immel'sed in this for 
about one minute, taking care that no air bu bbles are 
formed, and the print for only a few seconds ; and i f  
the tissue b e  c u t  j ust a little smaller than t h e  print, 
there will be no chance of slipping while squeegeei ng. 

It will  be evident that carbon tissue of any color m ay 
be used, and probably tissue colored by aniline. and 
that as there is  a v i sib le image and no sensitized tissue 
to spoil, there should be a great future before ozotype. 

The following h ints lllay be of use to experimenters : 
When rough paper is used, printing should be car­

ried a little deeper than with smooth. 
For increasing contrasts, i ncrease the acetic acid in 

the bath. For softness, increase the hydroqu inone. 
The additipn of a small quantity of magnesium 

sulphate to the bath tends to solubility of the gela· 
tine. 

In case of an under-printed proof, immersion in a 
very weak solution chloride of lime may i m prove mat­
ters. The sensitized paper will  keep for months. 

A washed prin t  can be developed after nine months, 
perhaps longer. 

The acid bath should be used at a temperature of 
between 65° and 75° F. 

277 
'lRE DURABILITY OF TYPEWRITER RIBBONS. 

Recently the' Department of State desired to know 
the permanency of the ink and typewriter ribbons for 
a machine which was to be used for copying the rec· 
ords of the Department of State, and the work was 
done in the chemical laboratories of the Agricu ltm'al 
Department. The report makes it conclusive that the 
impression made by the machines from the kinds of 
ribbons submitted is i ndestructible. An analysis was 
made of the ink with a view of determining the n atu re 
of the pigments and dyes contained therein, together 
with the proportion of the oil  which forms the basis of 
the ink. The following results were obtained: 

Per cent. 
The volatile matter (water, eB8�ntial oils for perfllmin�, 

etc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'71 
Oil. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . _ .. . ...... . . . . . . . . .. . . . .  74.11 
BIlle dye (giving the reactions of methylene blue). . • •  • • • • . . 0'93 
Prussiau blue........... . . .. ........ ..... ........ ...... 13'11 
Lampblack (or other form of finely dIvided carbon)........ 8'19 

Total. . .  • .. .. ... .... ....................... .. ........ 100'45 
On combustion the ink yielded 9'23 per cent of ash, 

consisti ng mainly of ferric oxide, wh ich was lIearly 
equivalen t  to the percentage of Prussian blue i ndi­
cated above. The ribbon was placed in a typewriter, 
and sam ples of the writing were made on th ree grades 
of paper. Portions of these were submitted for seven 
days to the action of the following reagents: Petroleum 
ether, alcohol, water, strong chlorine water, a mixture 
of ether and alcohol, three per cent oxalic acid, ten per 
cent citric acid, ten per cent hydrochloric acid, ten 
per cen t  tartaric acid, and four per cent sodi u m  h y­
drate. There were no visible signs of action, except 
that in the case of the chlorine water and sodium h y­
drate the writing was turned brown, i n  consequence of 
the m ethylene blue and a part of the Prussian blue. 
It was found that several of the reagents decolorized 
the ordinary nut gall and iron ink, but in spite of this 
partial bleach ing, the typewriting was readily distinct 
and readi ly legible. The carbon of the ink is  practi­
cally i ndestructible by reagents which witl not destroy 
the paper, and the oil which forms the basis of thp. 
ink  carries the finely divided carbon so far into the 
paper. even when the latter is glazed, that any attempt 
at erasure necessi tates such abrasion of the surface of 
the paper as is  readily detected by a lens,  if not with 
the n aked eye. 

Prussian blue is  a fairly permanent pigment, but 
yielded more easi ly to chemical reagents than did the 
carbon. The bl ue dye i n  the sample submitted, which 
was probably methylene blue, is sol uble i n  alcohol a l l d 
water, but is protected by the oil  which forms so large 
a percentage of the ink. The only improvement i n di­
cated b v  the tests is  the increase of the percentage of 
the carbon and the decrease of the percentage of 
Prussian blue. It is  undoubtedly true that an i n k  
m ade o f  these ingredients in t,he proportions indicated 
above wil l  meet every requ irement in regard to per­
m anency. It was not thought necessary to extend the 
an alysis to include such minor ingredients as wax, 
resin, soap, etc . .  wh ich a.re added to inks to improve 
their printing qu alities. 

••••• 

THE TUGRIN FOG DISPELLER. 
The Monthly Weather Review, pu blished by the 

Weather Bureau, recently had an account of the 
Tugrin fog dispeIler, which consists of an outlook pipe 
8 feet long, the internal diameter being 3 inch es. 
There is a wide ·flange at the mout.h placed so as to 
be convenient to the navigating officer. A tube enters 
the pipe from below, and a blower sends a powerful  
stream of warm air through the tube and the pipe 
straight ahead, blowin!r a hole through the fog as it 
were, which i s  rolled back in every direction. The 
moisture is said to condense and flow in rain drops. 
The na'Tigating officer is enabled to see through the 
densest fog for several h undred feet. If this blower 
operates satisfactorily in  a horizontal position, it might 
also do the same in a vertical on e, and the region 
around the blower should, therefore, be well wet by 
the rai n drops that are thus formed out of the fog. It 
migh t  be an expensive operation, but i t  would be 
worth trying on the coast of California, where it is 
desired to utilize fog. 

...... 

THE ROWLAND TELEGRAPH SYSTEM. 
Prof. Henry A. Rowland gave an exhibition of the 

workings of his new multiplex telegraphy printer at 
the meeting of the Johns Hopkins :Scientific Associa­
tion on April 27. 'rhe new instrument can be manipu­
lated by anyone who can u se the typewriter arrange­
ment by which th e messages are sent. The printer 
wil l  send sixteen messages simul taneously, but eight is  
the best practical working l imit. Prof. Rowland ex­
plained the principle of llis mach ine. By shunting off 
some of the waves of the current, certain letters are 
stamped on the paper ; by sh unting off certain other 
waves, certai n other letters are printed. The shunting 
of the current acts faster than the instrument can 
work, so that a n u mber of letters can be struck off dur­
ing one revolution of the instrument. The l imit  to the 
n umber of messages which may be sent at the same time 
has not been reached. 
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A NOVEL BOILER·TUBE CUTTER AND EXPANDER. 
The device i l lustrated in the accolllpanying engrav· 

ing is an apparatus for cutting or expanding boiler· 
flues, the cutting being performed before the removal 
of, the old flue and the expanding being performed on 
the new flue to hold it in place. 

Fig. 1 is a perspective view of the tool. Fig. 2 is a 
sectional view showing the eccentric mounting of the 
expander or cutter. Fig. 3 is a modified form of cut· 
tel'. Fig. 4 is an edge view of the expander. 

The tool consists of a shan k and of a body portion. 
The shank, in the particular form i l lustrated, is pro­
vided with an eccentric passage extending into the 
body. This passage incloses a rod, t he outer end of 
which projects from the shank and is squared to reo 
cei ve a wrench, and the inner end of which haS an arm 

HERVEY'S BOILER TUBE CUTTER AND EXPANDER. 

s winging eccentrical ly in a recess formed in the body. 
'rhe free ends of this arm are designed to receive a 
dou ble bevel cutter, or a single bevel cutter, of the 
form shown in  Fig. 3, or an expander of the type illus­
trated in Fig_ 4. In order to permit the insertion and 
removal of the rod carrying the cutter or expander, 
the body is formed with a groove w h ich is closed by a 
removable piece. 

In using the tool, the ·eccentrically·mounted arm is' 
thrown from the position shown in full l i nes to that 
shown in dotted lines in Fig. 2. and the body is inserted 
in the flue. If the flue is to be cut, the eccentric arm is 
fitted with one of the cutters descri bed ; if it is to be ex­
panded, then the arm is fittecl with the expander. In 
order to hold the tool against the flue· sheet a suitable 
clamping-device is used. In bringing the tool into con­
tact with its work the rod is first turned by m eans of a 
wrench, and thus the shank and body are turned to 
perform the work. The movement of the tool will 
cause the cutter or expander to engage or bind against 
the tube and perform its functions. It will be seen that 
the rotation of the body portion in the flue will  force 
the eccentric arm to the left, as shown i n  Fig. 2, and 
that as this movement increases, the cuttel' enters 
the flue correspondingly further. The tool, therefore, 
automatically feeds the cutter or expander as fast as 
HIlty be desired. 

The inventor of the device described is Walter D. 
Hervey, Chenoa, Ill. 

. I. I. 

AN IMPROVEMENT IN FURNACE CONSTRUCTION. 
The hot-air furnace which we illustrate herewith is  

so constructed that a large volume of h eated air  may 
be obtained from a comparatively slllall body of fuel, 

AN IMPROVEMENT IN FURNACE CONSTRUCTION. 

and that the draft may be shut off between the furnace 
and the chimney or the off-take flue, ample provision 
being made for the escape of the gases. 

Fig. 1 is a perspective view of _the furnace, parts 
being broken away to show the interior arrangement. 
Fig. 2 is a top plan view of the cold-air flue. Fig. 3 is 

1 titutifit �mtritau. 
a vertical section t hrough the off· take and through 
the valve controlling the draft. 

'I'hrough the body of the furnace above the grate 
the cold-air flue is passed, the upper portion of which, 
as shown in Fig. 2, is slotted. A superheating well, 
open at the top, and communicating with the slot of 
the cold-air fiue, is located in the upper part of the 
furnace- body. This well is provided w ith a flange 
which is fitted in the upper portion of the furnace, and 
which has ports connected with a bridge-pipe com­
m unicating with an off·take. In the section connect· 
ing the bridge·pipe w ith the off-take a tubular valve is 
loosely mounted, by means of which valve communica­
tion between the off-take and bridge-pipe JUay be cut 
off, a sufficient space being left between the valve and 
the surroundi ng section to permit the escape of the 
gases. The means by which the valve is seated consist, 
as shown in Fig. 3, of a link attached to the valve and 
pivoted to a lever, locked in adj usted position by a 
locking-bar. 

The furnace is surrounded by a casing of such dimeu­
sions that a space is left between the sides of the fur­
nace and the sides of the casing. At the bottom of  
the casing doors are h ung. which ordinarily close opell­
ings serving to admit cold air in order to force the 
column of hot air contained in  the upper portion of 
the casing i nto the pipes leading to the various rooms 
of the dwel ling. 

As the flames and products of combustion must pass 
around the upper portion of the flue before passing 
around the superheating well ,  the cold air admitted is, 
of necessity, very quickly heated, owing to the heated 
condition of this portion of the flue. The air thus 
heated passes into the well, where its temperature is 
still furt.her raised, and finally enters the supply-pipes. 

The inventor of the furnace is Mr. Alexander Heil, of 
Reading, Pa. 

. .. t. 

AutomoblIe Regulations in France. 

The fol lowing regulations for automobile carriages 
h ave been made in France. Evel'y type of vehicle 
employed must offer complete conditions of security 
as tl) mechan ism, steering gear and brakes. The con· 
struction of the carriages must be approved by the 
Service des Mines. 'I'his certificate must be obtained 
for each type of machi ne. The builder is then at 
liberty to m anufacture an unlimited number of vehi­
cles. Each vehicle m ust bear the maker's name, the 
type of m achine and the number of veh icle in that 
type, as well as the name and address of the owner. 

No one may drive the automobile who is not the 
holder of a certificate of capacity, delivered by the 
prefect of the department in which he resides and 
granted with the consent of the Service des Mines. 
The driver of an automobile m ust always have the 
regulator of the speed well in hand. In case of narrow 
or crowded thoroughfares, the speed m ust be reduced 
to a walking pace, and in no case must it exceed 18� 
miies in the open country or 12� mi les an hour upon 
passing houses. Racing is allowed, provided authoriz­
ation is obtained from the prefect and the mayors are 
warned. In racing, a speed of thirty kilollleters, or 
18% miles, an hour Illay be exceeded in the open 
country, but in passing houses the maximum of twenty 
kilometers (12% miles) m ust not be exceeded. The 
approach of the automobile must be signaled by 
means of a trumpet. Each automobile must be pro­
vided with two lamps, one white and the other green. 

• Ie •• 

A Pneumatic Artificial Limb. 

An English inventor has devised a very ingenious ar· 
tificial leg and foot intended for use in cases of ampu­
tation below the knee joint. It is mainly composed of 
a hollow rubber chamber which is i nflated in exactly 
the same way as is a bicycle tire. The skeleton of the 
foot is of wood and con tains within  it  a rubber·faced 
joint which permits of movements l ike those which 
take place at the ankle. A pair of rubber pneumatic 
pads surround the end of the amputated limb, so that 
no undue pressure is exerted on the tissue. 

• 1., • 

A DEEP·MINE OR RELAY PUMP. 
By means of an improved relay pump, patented by 

George S. Herbolsheimer, 2343 Bryant Street, Denver, 
Col., it is possible to pum p  water out of a mine-shaft 
at one or more levels simultaneously, the parts of the 
pump being so arranged t hat anyone of the indi­
vidual pumps can be connected and disconnected 
whenever it may be so desired. 

The apparatus comprises a series of pumps arranged 
in pairs at different elevations and connected by a 
common water-main. Each of the puinps comprises 
two cylinders having suction and discharge connection 
with the water-main. In order to render the water­
main continuous, a by-pass is employed, which con­
nects the suction and discharge chambers of the pump 
and which is provided with a cut-off valve. Within 
the pump-cylinders pistons are fitted, the rods of which 
are connected with two power-transmitting rods ex­
tending alongside of the pum ps. T h e  upper ends of 
the rods are connected with a suitable mechanism for 
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imparting alternate or opposite reci procations to the 
rods. so that one piston will ascend while the other de· 
scends. 

In order to transmit the motion of the rods operat­
ing the pumps 'in a shaft to the rods operating the 

HERBOLSHEIMER'S DEEp·MINE OR RELAY PUMP. 

pumps in a sump, links are employed which extend 
through the level above the sump and join the rods of 
the two sets of pumps in question, and which are 
pivoted on crank-wheels connected by pitmen with the 
power-transmitting rods. The up-and-down motion of 

the power-transmitting rods of the shaft-pumps is 
transmitted by the pitmen and link-connected cran k­
wheels to the power-transmitting rods of the pumps 
located in the sump, in order to actuate the pbtons. 

When the cut-off valve in each by-pass is closed, and 
the cut·off valve in each suct ion cham ber is  opened, 
and when the power-transmitting rods are reci pro­
cated, water is pumped from the mine-shaft, as wel l as 
from the level and its sump. to the outside of the mine. 
By opening the by-pass valve and closing the suction­
valves of the proper pump, it is possible to cut out a 
level or main shaft, as desired, so that water is re­
moved only from the main shaft or from the level. 

• 1 ••• 

A QUAINT OLD JAPANESE CLOCK. 
Mr. and Mrs. Joseph Wintherbotham, of Chicago, 

in their travels in Japan, last year, calllP neross the  
clock from which our engl'aving 
was maue, in a small village reo 
mote from the coast and from 
the cities usually frequented by 
travelers. The clock is driven, 
not by springs, but by means of 
a weight. Its operating mechan­
ism is not essentially d ifferent 
from the ordinary European 
clock; but the method of indi­
cating the time is certainly un­
u sual. Instead of t wo hands 
which travel arou nd a d ial, the 
clock employs a fi nger or indi­
cator, which is  attached to the 
weight and which p r o  j e c t s 
through a long slit  in the cas· 
ing. As the weight descends, 
the finger l ikewise descends, and 
indicates the time as it  passes 
o v e r a vertical 
scale on which the 
divisions of t.ime 
are inscribed in 
Japanese charac­
ters. These divi­
sions are subdi­
vided by means of 
an auxiliary scale, 
over which the 
indicator also tra­
vels. Apart from 
this curious me­
thod of indicating 
the time of day, 
the clock is re- A QUAINT OLD JAPANESE CLOCK. 

markable for its 
excellent workmanship. Its beautiful ebony case, its 
well-cut gear wheels, and its polished brass frame, cou· 
pled with its queer elongated form and unclock-Iike ap­
pearance. lend to it an interest which we hard ly attach 
to our ordinary time-pieces. This curious old Jap­
anese clock may be seen at the office of this paper. 
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A NEW SHADE·ROLLER ATTACHMENT . 

A patent has been granted to Herbert W. Mower, oJ 
98 Cutler Street, Newark, N. J . ,  for a shade-roller 
which is so constructed that it  may be hung either from 
the upper portion of a wi ndow-frame or frolll the sides, 
and which is provided with a novel, positively-acting 
brake for the spring-controlled trun n ion. 

Fig. 1 i s  a fron t elevation of the upper portion ' of a 
window-frame, showi ng the rol ler in pos ition. Fig. 2 
is a cI'oss-section of the roller. Figs. 3 and 4 are per­
spective views of brackets for hanging the roller. 

The roller consitits of a metal tube provided at one 
end with a lixed trunnion,  and at the opposite end 
with a spring-control led trunnion, bent at an angle to 
i ts body to fonn a pendent bearing_ A transverse tube 
is secured in the rol ler neal' the pendent bearing of the 
spring-controlled trunnion, by indenting a portion of 
the metal of the rol ler into the ends of the tube_ At 
i ts center t he t u be is  longitudinal ly s lotted to receive a 

2 

3 
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MOWER'S SHADE-ROLLER ATTACHMENT. 

disk which is firllJ ly  attached to the spring-control led 
trunnion_ The d i8k is  provided with a recess to receive 
balls, one of wh ich is  located i n  each end portion of t.he 
transvel'se tube, as shown i n  Fig. 2 .  When a ball 
enters thQ recess, the disk is  pI'evented frow turning 
unt i l the ball has been dislodged. 

The shade is  secUl'ed to the roller by springs passed 
at one end through apertures i ll the shade and 
th rough corresponding apertures in the shade-roller, 
the other end of the spring engaging with the outer 
surface of the roller. 

T he hangers, as ill ustrated in Figs. 3 and 4. are 
scre w-eyes_ The eye of one of the hangers i s  in a l ine ­
ment with  the  screw-shank ;  but  the  eye of  the  other 
han gel' is  at a right angle to its screw-shank. 

These hangers enable a shade to be hung from the 
upper portion of a window-frame or from the sides, 
and perm it a rol ler to be fi r ted to a w indow-frame i n  
which a n  ordinary roller o f  the sallle length could not 
be hung. The pendent bearing of the spring-controlled 
trunnion passes through the bent eye ; while the fixed 
trunnion enters the straight eye. 

• • • •  
A RAPID WAY OF MARKING OUT CLOTH 

PATTERNS. 
The marking out of cloth by machinery, alth ough 

it has engaged the attention of many an i nventive 
mind, has not ' kept abreast with the development of 
other branches of the clothing and tailoring trades. 
The particular form of Illarking out which has attracted 
most garment cut�ers is  a method in w h ich stencils or 
perforated " lays, -, as they are technically k nown, are 
employed. Most attempts in this direction have failed 
because the material for the lays was unsuitable ; be­
cause the perforations were i mperfect ; and because 
there was no satisfactory way of fixing the pattern upon 
the cloth to be cut. 

These defects have been overcome in a method which 
although originally patented in part i ll the United 
States, up to the present time has found its greatest ap­
p l ication in Great Britain and i n  France. 'f he method 
in question is  em ployed in connection wit h a patent 
process marker, and is t.he invention of Mr. J ames 
Marsden, of  Wigan, E ngland, a large clothing manu­
facturer. 

'l'he material used for the lays is a durable and i n ­
expensive fabric, the  meshes o f  which are closed b v  a 
li l l i ng insuring the production of sharply cut perfa'ra­
tions. U pon this fil led fabric a ski l led designer plans 
and marks out the various patterns ("lays" ) .  After 
having been thus  marked out, the fil led cloth is ready 
to be perforated on the linlls of thll pat.tern. 

The machi ne used for this p urpose differs in  no es­
sential from the usual sewing-machine.  except that the 
needle-bar, instead of hold ing the usual needle, carries 
a punch, fitting accnrately one of a series of holes 
formed in a disk sunk flush with t h e  machi ne-table. 
These holes are conical in shape ; and the end of the 
punch is similarly formed. By reason of this construe· 
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tion the punch is  cleaned at each stroke, and the 
min ute portions of cloth removed drop into a recepta­
cle billow the machine table. The holes are circularly 
arranged i n  the disk for reasons of economy ; for when 
a hole has been worn out, another can be s wung into 
place by rotating the disk through the proper distance. 
In size these holes vary from a perforation so exceed­
ingly fine as to be hardly perceptible to an opening 
equal to the diameter of a pipestem hole. This per­
forated disk insures the production of sharply cut per­
forations and the clea ning of the punch. It is by 
means of this modified sewing-machi ne that the 
marked-out cloth is pierced to form the stencil-like lay. 

In order to mark out t he cloth to be cut, a glutinous 
powder is used which is  rubbed over the lay, so that an 
i mpl'illt is left on the cloth wherever the powder h as 
passed through the. perforations. In order to fix t hese 
marks a hot rol ler machine provid"d with an automatic 
folder i s  used, whereby the powder marks are fixed by 
the action of the heat on the gl utinous ingredients. 
T h us fixed, the marks can not lJe rubbed out during 
the process of machine cutt ing. For hand cutting or 
for l inen, cotton and close-grained fabrics, this heating 
process can be dispensed with. 

A lay once made can lJe used over and. over again. 
It corresponds in effect with the type of a printing 
press, from which as many prints can be made as may 
be desired. Not the least remarkable feature of the 
w hole process is  the great rapidity with which patterns 
can be reproduced. · A lay wh ich original ly  req uired 
one hour's work of a ski l led cutter can be reproduced 
by means of the process more than t wenty times within 
the same period. The process marker has been applied 
to every branch of t.he clothi n g  trades, even to " custom 
tailoring. " 

• • • 
T h e  Excavat l o ll of B a b y l o ll .  

German archreologists are busy with plans for the 
excavation of Babylon. The late Sir Austen Hem-y 
Layal'd, the explorer of Nineveh , was the first one to do 
anything in  the way of excavat ing Babylon, then 
Sir Henry Rawli llson followed. The excavat ions, it is  
claimed by the Germans, were done i n  a half-heal·ted 
way, an d they are determi ned that their work shal l  be 
thorough. It will  be very costly, and it is estimated i t  
wil l  occupy five years. It  wi l l  lJ e  carried o n  b y  the 
Orient Society jointly with the Directors of the Royal 
German Museum and the leader of the expedition i:s  Dr. 
Robert Koldewey. who h as already had much experience 
in such work. The expeditions will start from Bpil"Ut, 
going frolll there to Aleppo, w hence they wi l l  t ravel by 
caravan to Bagdad. Babylon itself is two days' journey 
from Bagdad, and consists of rough mounds scattered 
on the banks of the Euphrates, under which lie the 
ruins of a great city.. The excavators will begin with 
the fortress which is what remains of N ebuchadnezzar's 
palace, w here Alexander died. In addition to their ex­
cavating upon the city site pI'oper they will in vestigate 
a nutnber of other ruins situated near. 
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A DEVICE FOR REMOVINIl DENTS FROM GUN­

BARRELS. 
In order to provide a lIleallS for removiong the dent!! 

or depressions from gun-barre ls, Henry H . Hotz, of 
Cuero, Tex. , has invented a s imple device which, by 
means of an expander-rod and expanding-tube, forces 

1 
the indented portions out ­
wardly. 

Fig. 1 shows the expan rl­
er-rod and expanding-tube 
screwed together. Fig. 2 
is a perspective view show­
ing part of the device. 
Fig. 3 is a longitudinal sec­
tion th rough a gun-barrel 
with the device in opera­
tive position, the gun-bar­
rel being shown in dotted 
lines. 

The expanding-tube is 
constructed i n  sellJicyl in­
drical sections which are 
provided at their upper 
ends with a threaded bore 
communicating with a re­
duced smoot.h bore, and 
wh ich are connected by 
two sprin g  sections secur­
ed to a handle. 

The expander-rod at its 
upper end is  provided with 
an operating-handle. The 
lower end of the expander­
rod terminates in  a conical 
tip, surmounted by a re­
duced plain surface, abo" e 
which a threaded surface 
is  formed. 

In  operation the expand­
ing-tUbe is  i nserted i n  the 

gun-barrel with the semicyl indrical sections oppos i te  
the  indentations to be  removed. 'fhe  expander-rod is  
then entered at the opposite end of the barrel ; and the 
t ip  of the rod is inserted i ll the tube until the threaded 
surface of the rod engages the threaded lJore of the 
tube.  By turning the operati ng-hand le, the expander­
rod is  screwed into the th readed bore of the tu be, thus 
causing the  red uced pla in  surface of the rod to engage 
the smooth bore of the tube and force it out wardly 
against the depressed port.ions of the barrel. 

The device can be employed to remove the i ndenta­
tions in orgall-pi pes and other tubes as well as from 
gun-barrels. 

----------� • .-'H.�' �.�----------
A MEMBER of the faculty of a Western university has 

announced that he has succeeded in very materially 
red ucing the cost of lith i u m. The full detai ls of the 
method have not been dbclosed, but electricity is the 
method by which the metal is separated. 

----

\. ... ..... . --.... .. ..-.. -.. __ ._ .. -_._----- !-)'\ I. 
A PERFORATED LAY. 

FIXING THE PAUERN-1IAliX& Vl'ON THE CLOTH. 
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Pet A nhnal .. a .. C a u se s  of Disease. 

Papers presented last S U llllller at the French Con­
gress for 'l'uberculosis  at Paris demonstrate, says The 
Medical News, what has hitherto been very doubtful, 
that aviary and human tuberculosis are essent ially the 
same pathologic process due to the same germ modi­
fied by a cultural envil'Onment, but convertible under 
favorable circumstances one into the other. An Eng· 
l ish lllan has found that more than ten per cent of 
canaries and other song birds t.hat die i n  captivity 
succumb to tuberculosis, and parrots have come i n  for 
a share of condemnation in this connection. By far 
the larger n U lll ber of monkeys who die in captivity are 
canied off by tuberculosis, and wh ile, fortunately, the 
keeping of mon keys as house pets i s  not very general, 
at the sallle tillle there is some danger of con tagion. 
Nocal'd , the greatest living authority on tuberculosis in 
ani lllals, and the man to whom we owe the best culture 
luethods for the tubercle bacil lus, found i n  a series of 
autopsies on dogs that out of 200 successive autopsies 
on unselected dogs that died at the great veterinary 
school at AHort, near Pal"is, i n  more than one­
half the cases there were t ubercular lesions, ,and i n  
many o f  them the lesions were o f  such a character as 
to make the m  faci le  and plenteous d isseminators of in­
fective tuberculous materials. 

Parrots are known to be susceptible to a disease 
peculial' to themselves, and It n u m ber of fatal cases i n  
h uman beings o f  what was a t  first supposed t o  be 
malignant influenza pneumonia WltS traced to the 
bacillus which i s  thought to be the cause of the parrot 
disease. Cats are known to someti mes have t llber­
culosis, and that they have in many cases been c ar­
riers of dipht heria and othel' ordinary infections is 
llIore than suspected. There is not at presen t  any 
great need for a crusade on sanitary grounds agai nst 
the keeping of pet anilllals, but they are multi plying 
I l lOre and more, and it does not seem unreasonable that 
greater care i n  the matter of determining the first 
signs of disease should be demanded of their owners, 
and then so guarding them as to prevent their being 
a source of contagion to h uman beings, Attention 
should be paid to this warning as regards children, as 
animals play more freely with them and the children 
are more apt to be infected. 

. ,  . . . 
Stoves a nd lUethods of Heating In K o rea. 

In reply to n umerous inquiries from manufacturers 
of stoves in the United States as to the prospects of 
extendin� their busi ness to Korea, I wish, says M r. 
Horace N. Allen, Consul-General, to make answer in  
this general manner. 

Stoves are not used to any extent by the native 
Koreans. The Korean method of heating is most ex­
cel lently adapted to their resources and conditions. 
In b ui lding their houses they lay down a system of 
flues where the floor is to be. 'rhese flues begin at a 
fireplace, which is usually placed i n  an outer shed or 
connecting closed alleyway. From this fil'eplace the 
flues extend in a more or less curved direction, like the 
ri  bs of a round fan,  to a trench at the rear of the room, 
which in turn opens into ' a <,himney, which i s  usually 
placed sOllie distance from the house. Flat flagstones 
al'e then placed carefully over these flues, and the 
w hole is cemen ted over and finally covered with the 
th ick oil  paper for w hich the country is  noted. This  
paper keeps smoke frol11 entering the room, and a little 
straw or brush wood, used in the fireplace for cooking the 
rice, serves to heat the stone floor and gives an agree­
able wal'llith which la.sts till the til11e of the next weal. 
'l' wo heatings dai ly  serve to give the people a nice 
warm floor, u pou which they sit  in the dayti l11e and 
sleep at night. By leaving their shoes at the door the 
in mates preserve the paper floor, which, from constant 
polishing, takes on a rich brown color. 

Al110ng the poor these roOI11S are cubes of eight feet, 
but in more pretentious ho uses there will be a suite of 
four of these rooms opening into each o t her by sl id­
ing doors and eapable of being thrown into one large 
room. A suite of these rooms on either side opens upou a 
large room with a board floor, which is 18 by 18 feet or 
larger, and unheltted. This is used for suml11er, and at 
all times as an outer hall and reception rOOI11. These 
houses are built around an open court, u pon which, at 
the back, opens this large reception room. A better 
system of heating, or one more economical, would be 
difficult to devise for a country where the winters are 
so severe as in Korea and where fuel is so scarce and 
expensive. 

Korea has little timber, but excellent deposits of 
bitumi nous and anthracite coal, especial ly  the latter. 
So far all requests for concessions  to mine these coal 
deposits have been positively refused · by the Korean 
government. Natives dig out the surface coal in the 
c l'lldest and most expensive manner, allowing the de­
bris and water from the heavy rains to fill up the shaft 
or hole and damage the coal to be got out the fol­
lowing year. The result is that t he coal final ly offered 
for sale is so rotten from exposure to wet and cold that, 
after it has been frequently handled and packed o n  
pony back, it arrives i n  Seoul mostly in t h e  condition 
of fine dust, which has to be mixed w ith wet, red clay 
and made' into balls  by hand. These balls, when dry, 

J t itu tifit �lUttitau. 
are used by the foreigners in  their stoves. This poor 
stllff is exceedingly expensive, costing this year 18 yen 
($9) per ton,  frol11 which must be taken the included 
weight of some fourteen or sixteen heavy straw bags 
i n  which the coal arrives. 

The few hundred foreigners in Korea (Americans 
and Europeans) use stoves, as the paper floors do not 
answer for foreign use, owing to the fact that our rooms 
are too large and our shoes and furniture soon ruin the 
floors. .stoves from Germany at  one t ime were quite 
in favor, but the stove 1lI0st commonly used now is one 
made at Dowagiac, Mich. Even a few Koreans have 
begun to employ them, 

O wing to thfl high price of coal, numbers of kerosene 
stoves are now being used, and these seem to appeal 
to the Koreans, as they are neat and handy and fur­
nish light as well as heat. 

'rhere can never, however, be a large trade in heat­
ing stoves in Korea so long as t he people adhere to 
their presen t  style of houses. 

• 1 • •  

A KNOCKDOWN CASK. 

In certain branches of business, especially in the 
transportation of beer from place to place, it is a mat­
ter of no little expense to return the empty casks. 
This expense might be greatly reduced by the use of a 
simple knockdow n  cask, which when collapsed would 
take u p  but a small portion of the space usually re­
quired. Sueh a cask has been invented by Phillis 
Mayotte, of Escanaba, Mich. 

From the annexed illustration i t  will  be observed 
that the staves and the top and bottom heads of the 
cask differ i n  n o  essential from those ordinarily em­
ployed. The hoops, however, are com posed, not of 
iron ba.nds, but of chains, the end l inks of which are 
held togethel' by tightening-bolts. Pins are secured i n  
the staves, which enter slots i n  the links, thus permit­
ting a slight circumferential movement of the l inks, 
while holding the chain to the staves. 

When it is  desired to return an empty cask, the 

MAYOT TE'S KNOCKDOWN CASK. 

chains are loosened by u nscre wirig the tightening­
bolts, whereupon the staves may be laid out flat, and 
the heads removed. A number of casks which have 
been thus collapsed may be packed in the space which 
would otherwise be required for one cask. 

... . .  t .  
Rescue by tla e  A i d  of 'V l reless Telegraphy. 

The Marconi  system of wireless telegraphy proved 
very serviceable on April 28, when the " Goodwin 
Sands " lightsh i p  was run into by the British steamer 
"R. F. Matthews. " The lightshi p  was provided with 
a wireless telegraphy apparatus, and by it the crew 
was able to notify the  station at South Foreland that 
their vessel was sinking. The message was trans­
mitted to Margate, and tugs were at once dispatched 
to the lightship. Marconi's assistant was in the light­
house at South Foreland, twelve m iles away from the 
lightship. He was startled at hearing the alarm bell 
ring, and im mediately replied to the signal. He for­
warded the message at once with the aid of the ordi­
nary telegraph.  

• • • •  
A ntarctic Explorat i o n  ... 

A letter has been received at Christiania from Capt. 
Borchgrevink. It will be remembered that the cap­
tain is in com llland of the expedition which sailed 
from England on the stearn w haler " Southern Cross " 
in the latter part August, 1898, to make an explora­
tion of the Antarctic continent. It  is dated from Cape 
Adair, Victoria Land, February 28. It states that he 
had landed on the great Antarctic continent with his 
staff, instruments, and seventy-five dogs. 

• • • • 
A Cable to GerlDany. 

New York city is  to be the terminus of a new trans­
atlantic cable which will connect the U nited States and 
Germany; When it is laid, the new cable will be the 
first ever constructed between Germany and the United 
Stat.es. The German terminus will be at Ems, Prus­
sia, and the route as now planned will be by way of the 
Azores. The company will be called the German-At­
lantic Telegraph Company. 

Scie nce Note ... 

After the " Britomart " is launched, Liverpool will 
see the last launch which will be nlade within the city 
limits. Seven miles of shore is  now under the control 
of the  Dock Board, which has set to work on the 
scheme of reconstructing the docks authorized by 
Parliament. 

St. Lothaire, in the Jura Mountains, has erected a 
monument to Charles Marc Sauria, a country doctor 
w ho, in 1831 ,  invented the lucifer match. Unfortu­
n ately, he was too poor to patent his invention and reap 
his reward. There are, however, Austrian and Hun­
garian claimants to priority in  this invention. 

Old Ben Bush, the giant half-breed Indian, was re­
cently burned in his cabin  at his New Jersey home. It 
is believed that the cabin blew down and was set on 
fire by the burning logs on the hearth. He was one of 
the most noted of the many strange characters of the 
wild SourLand Mountain district in the western part 
of Somerset County. He was seven feet in height and 
was straight and agile as many of the young moun­
taineers, notwithstanding the fact that he was a cen­
tenarian. 

Prof. Angelo Heilprin,  of the Philadelphia Academy 
of Sciences, has j ust completed his calculations of the 
heights of the five principal volcanic mountain peaks 
in Mexico. The re�u lts of his measurements are as 
fol lows : Orizaba, as measllred by_ the Delcros tables, 
18,206 feet ; PopocatepetJ, 17, 523 feet ; Izraccihuatl, 
16, 960 feet ; Nevada de Tol uca, 14, 954 feet. It  has long 
been said that Popocatepetl was the highest mountain 
peak in Mexico. Baron von Humboldt's measurement 
of Orizaba peak was 17, 375 feet. 

H. Ie ChateIier gives in the Com ptes Rendus tables 
showing the i ncrease of resistance of steel after teln­
pering at various temperatures ranging from 710° to 
1 , 100°. 'I'he samples tested consisted of two pieces of 
ordinary steel, four of tungsten steel , and t hree of 
chrome steel. At a h igh temperature chromium adds 
to the increase of resistance due to the carbon alone ; 
tungsten, on the other hand, diminishes it. I n  all 
cases the resistance increases with the increase of tem­
perature up to a l imiting value depending upon the 
constitution of the steel. 

A correspondent living in the State of New Jersey 
wrote us some time ago asking fOl' information relati ve 
to a proper substitute for leather. He stated that he 
was a vegeta rian and wished to supply al l  his needs 
without the necessity of kill ing any innocent creature. 
He said : " I  found out how to satisfy my needs inside 
of the vegetable kingdom and desire to supply the 
outside needs from the same source, where it  can be 
done easily, and b y  little extra effort. Perhaps you 
may not know that there is one farm i n  the State of 
New Jersey which does not raise animals to ki l l  and 
eat. There are ten of  us on this farm.  We find i n  
grains, fruits, vegetables, and nuts a su bstance giving 
greater health and better strength physically and 
mentally than when we formerly dined o n  flesh years 
ago. We are endeavoring to enlighten the minds 
of people hereabout on this subject, in the hope that 
they lIIay be induced to go and do l ikewise some day, 
and thereby be free from the' d iseases which inflict 
many of them by reason of indulging in chewing the 
bodies of their fe l low creatures. " This letter is dated 
" From the Lord's Farm." 

A new system of cross road post offices has been de­
vised by a Virginian inventol". The idea is  to fonn an 
adj unct to the sub urban systetll now being developed 
for the relief of the country residents. All  who have 
lived in the country where there is no free rural delivery 
know the trouble it is to drive two or three miles to 
the post office to get mail. In  the Hew system a large 
mail box is alTanged at cross roads or any other con­
venient i0cali ty, and the box is di vided by a number 
of partitions into smal l  individual post boxes, which 
are adapted to receive mail. The carrier drives alon g 
the main road i n  a wagon, opens the front of the box, 
which falls in a horizonta l position and acts as a shelf. 
A n u m ber of small individual boxes are revealed ; 
the postman can swing out the whole front of the box 
containing the slllall windows and locks, and can then 
put the mail in ' the various boxes. When he finishes 
his task, the front is swung to again and locked and 
the mai l is shielded so that a resident can only obtain 
the mail in his particular box. When the resident 
wishes to obtain his mai l ,  all he has to do is to unlock 
the outer door, which swings dow n  again, revealing 
the front with the rows of boxes. He then opens h is 
individual box, takes out the mai l ,  closes and locks 
i t  and swings the front again i nto place. Facil itie8 
are also provided in the new syst.em for stamping mail, 
so that letter8 collected at one point on the rOllte can 
be delivered to another point without carrying them 
to some main office for cancelation and stamping. A 
large space is reserved in the bottom as a repository 
for mail matter that is dropped in the usual way, 
through a slot. The paten t  contemplates the combi­
nation of an electrical system by which the box owners 
may be notified at their homes w hen mail has been 
placed in their indi vidultl Qoxes, 
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MAY 6, 1 899. 

®orresponllence. 
A Letter fro lll ·Mr. Hiralll S. ltIaxilll . 

To the Editor of the SCIENTIFIC AMERICAN : 
I have repeatedly seen letters in the SCIENTIFIC 

A :'tIERICAN, New York Herald , and other journals 
signed " H u dson Maxim, "  in w h ich he claims to have 
worked with rue in the early development of smokeless 
powder. 

These statements are misleading in the extreme, be­
cause as a matter of fact Hudson Maxim had nothing 
wh atsoever to do with the early developmen t  of 
smokeless powder i ll E ngland . That type of powder 
consisting of pure guncotton was developed by the 
Fren ch . Nobel developed a successful smokeless pow­
der by combining sol uble collodion cotton with n itro­

glycerine, whi le I was the first to make a smokeless 
powder cons isti ng of ni troglycerine and true guncotton. 
I was the first to make this powder, the first to patent 
it, and the first to use it.  I was also the first to com­

bine oi ls, paraffines, etc. , with smokeless powder to 
prevent detonation. I had two assistants, Mr. Edmund 
Ryves and Mr. Brewer. H udson Maxim d id not assist 
w ith the experiments and had noth ing whatsoever to 
do in the invention or development of t his powder. 
An exam ination of the patents will sho w who the 
patentee really was. 

My first patent on smokeless powder is dated Novem­
ber 8, 1888. 

In regard to the n itroglycerine patent, I wil l  only 
q uote one and two of my English patent, March 14, 
1889 : 

. .  First. -An explosive compound , consisting essen­

tial ly of guncotton or pyroxyline m ixed with nitrogly­
cerin e, n itrogelatine or similar material, and with cas­
tor oil or other suit&.ble oil, for the purpose above spe­
cified. 

.. Second. -The man u facture of an explosive com­
pound, by first dissolving guncotton by means of ace­
tone or other solvent, and then incorporati ng with 
the dissolved guncotton, n itroglycerine, n itrogelatine 
or sim ilar material, and castor oil or other suitable 
oil, substantially as herein before described." 

HIRAM STEVENS MAXIM. 
London, April 19, 1899. 

• • • • •  

TRE lO-INeR GUN EXPLOSION AT SANDY ROOK. 
To the Editor of the SCIENTIFIC AlIIERICAN : 

I notice i n  the SCIENTIFIC AMERICAN of Apri l 8, 
1899, an account of the explosion of a lO-inch army gun 
at Sandy Hook. * I h ave also read t h e  letter on the 
same subject by H udson Maxim, i n  which he attempts 
to account for the explosion and at the same time sug­
gests a remedy which he believes will, if adopted, avert 
further disaster. 

Mr. H udson Maxi m attributes the disaster to the 
charge being driven forward into the narrow neck by 
the pressure, where the grains of powder were jammed 
together, and an exaggerated i l lustration is shown w ith 
the grains of powder dri ven forward and jamming in 
the neck of the cham ber. N ow, as a matter of fact, in 
all .!arge guns of modern malie, the chamber is very l it­
tle larger than the bore, the chamber not being bottle­
necked to any considerable extent. Mr. Hudson Maxim 
proposes as a remedy that long bars or sticks of pow­
der should be employed extending the entit'e length of 
the chamber, and that these sticks should be trans­
versel y perforated . Had the artillel'ists of the world, 
who have been experimenting d ul'ing the last eight 
years with smokeless powders, exchanged the results of 
such experiments, it would have saved a great deal of 
trouble and prevented a considerable loss of l i fe. Th is  
multiple - perforated smokeless powder was tried in Illy 
presence over two years ago. At that time I had 
charge of the proof range of the Maxi m- Nordenfelt  
Gun s and Am m unition Company, at S wanley, Kent. 
Hudson Maxim, who had been in E llgland for some 
ti ll Je, had much to say about a multiple-perforated 
po wder, and it was understood that as soon as this 
po wder arrived from America it was to be tested by 
the company, but i t  never came . Varioub reasons were 
assigned why it had been delayed , and it was not unti l  
after Mr. Spencer D. Schuy ler (who had fu rnished the 
llloney in th�States for carrying on the experi ments) 
arrived i n  England that we learned th e t ru th . Mr. 

Sch u y ler reported that they had founel it im possi ble to 
make powder which would stand the heat test requ ir­
ed in E ngland. However, in the mean time we obtain­

ed some large C h i l worth cords and Mr. H i ram S. Maxi m  
made a mach ine for transversely perforati ng them i n  
accordance with  Hudson Maxim's patent . When large 
cords were transversely perforated, it w as found that, 
with th ree-quarter charges, they prod uced identical re­
sults with small cords unperforated , so that there was 
absolutely no advantage in the perforations ; but when 
the powder was heated say to 100° and fired, or when 
charges sufficiently large were employed to prod uce 
service velocities, then the action of the powder be­
came very erratic ;  i n  fact, a slight addition to a charge 
which had prod uced a com paratively low p ressure pro-

* A further discuEEio n  o f  the explosion will be fo und in the current issue o f  
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duced an enormously high and dangerous pressure. 
The effect of heat was also most marked, the large 
sticks of multi ple-perforated powder being m uch more 
affected by heat than the slllall  non-perforated sticks. 
'N e therefore found that mu lt iple perforations, instead 
of being an advantage, were a great disad vantage ; i n  
fact, they not only gave very unsteady o r  uneven re­
sults, b u t were also extremely dangerous, especial l y  
when the charge was large eno ugh to produce service 
velocities. Had this information been comm unicated 
to the authorities in America, I feel sure that it would  
have prevented the recent disastrous explosion by 
which one  officer was k i lled, two men wounded, and 
a large amount of property destroyed. 

N o w, i ll regard to the packing or jamming of the 
powdet· in the bottle neck of the chamber, this is abso­
lutely i mpossible. If two sticks of powder are placed 
in con tact a n d  l igh ted , the evo l ut ion of gas from their 
surfaces is such as to blow them apart . W hen a large 

FIG. 1 • FIG. 2. 
FIG. I.-Approximate posItio n of the po wder in the gnn before ignitio n. 

FIG. 2.-Approximate po sition o f  the sticks o f  po wder in the gun after 
firilJg. Sticks arc nearly full length of po wder chamber. 

gun is loaded with smokeless powder, the bundle of 
powder does not by any IlIeans fi l l  the chamber. In a 
10· i nch gun there is at least 3 i nches space above the 
po wd er charge . Bes ides, there is a passageway for the 
gases to pass bet ween the sticks or gra ins .  'Yhen 
the charge is  i gn ited , the gases, by hav ing  a very lUuch 
lower specific gravity and,  conseq uen t ly, less ine r·tia 
than the powder, are the first to rush forward and pro­
duce a pressure at the base of the projectile . S u ppose, 
for the sake of argument, that the powdcr should be 
pressed together in the chamber, it would in;;tantl y 
be thrown back again,  because the nearer the powder 
is together, the higher the pressure and the fastcr it 
burns. I show here w i t h  in d iagrams the approx i mate 
position of the powder i n  the case before firing, F ig. 1,  
and after fir ing, Fig.  2.  It wi l l  be observed that before 
the charge is fired all the sticks are in contact in the 
lower part of the cham ber. 'Yhen, however, the 
charge i s  ignited, the very powerful current of gas 
being evolved from the entire s urface of a l l  the po wder 
and blowing ou tward with great force separates the 
sticks, and they instantly arran ge themselves i n  the 
powder chamber so that none of them touch ; that is, 
they automatical ly s pace themselves. It  w i l l  be seen, 
with a moment's consideration ,  that this must neces­
sari ly be the case. No amo u nt  of pressllre will  bring 
t wo bu rnin g pieces of powder i l lto actual contact. 

The preSRu re will  11.1 ways mount and the velocity of 
b urning increase j ust i n  proport ion to the degree of 

FIG. 3.-Sho ws middle stick placed nearer the left stick. Evo lution of gas 
wo uld mo ve mi<ldle stick to pOSition cq uidi.tant between tbe o ther 
two . 

pressure applied.  Contact is, therefore, ren dered im" 
possi ble . The fact is that 100 tons pressure to the 
square inch would not force t wo pieces of burn ing 
powder together. 

I have thought that the American public must be 
very much puzzled in regard to the early  h istory of 
smokeless powder and as to who the i n ventor real ly 
was. I have seen several articles-some in  the SCIEN­
TIFIC A MERICAN-written by Hudson Maxim, in one 
of which he speaks of the experi m ents in England, 
which were really made by his brother, in such a man­
ner as to lead the publ ic to believe that he assisted in 
these experiments and was a joint  i n ventor. In re­
ferring to these experiments, he uses such expressions 
as . ,  wE' did this, " " we did that,"  etc. I n  a word , he 
claims t.o have been Mr. H i ram S. Max i m's collabora­
tor and to ha.ve assisted in evolving the first smokeless 
powder composed of n itroglycerine and guncotton. I 

can say, however, from my own personal experience, 
that the facts of the case are as fol lows : 

Mr. Hiram S. Maxim first commenced h is experi ­
ments at the- little laboratory at his own house with 
his coachman as his assistant. At the end of the first 
week , havi ng graduated from college and from a techni­
cal school, I was employed by MI'. Maxim as his as­
sistant, and I have remai ned with the firm e vet· sincf'. 
Hudson Maxim took 110 part whatsoever in the experi­
ments and had nothing to do w ith the invention or de­
velopment of the powder. Mr. H iram S. Maxim COlll­
menced his experi llJents w i th a v iew of finding out the 
effect of different kinds of grease and vaseline upon 

FIG. 4. FIG. 5. 

FIG. 4.-Two sticks of po wder mounted end to end. pressed together and 
ignited, as sho wn, will burn witb a 6'Teat rapIdity pro portio nal to the 
preSl:mrc. 

FIG. 5. -Stick of smokeless po wder. J.\! inch in diameter, set in stand and 
burning fro m one end at rate o f  1 iuch in seven seco nds. 

high ly explosive compounds. The first smokeless pow­
der made by us was a pure tri- nitroce llulose. This  
n o t  I,eepi ng wel l , o n  account of its getting too dry, 2 
per cent of castor oil  was added. This produced a 
powder which was fu l ly equal to the French and w ith 
excel lent keep ing q ual ities. We then commenced a 
series of experi ments by ad ding n itroglycerine, and we 
used every possible mixture from 1 per cent to 80 per 
cent . Those having over 50 per cent of nitroglycerine 
were believed to be unsafe ; so we finally redu ced the 
percentage of nitroglycerine, partial ly  on a.ccount of 
the prej udice against i t, until we left it at about 15 per 
cent. I n nearly all cases we employed 2 per cent of 
castor oil, and t his was found to prevent detonation. 

T here are fe w men l i v ing who have fired more rounds 
of am munition than m yself, and from m y  experience I 
should say that the cause of the explosion at Sandy 
Hook was due to one or all  o f  th ree thin gs, namely : 

FIG. B.-Perforated po wder before and after explo sion. 

1 .  The leaving out of the castor oil or vaseline from 
the llJ ixture . . 

2. 'f he addit ion of a considerable qu ant ity of unsta­
ble el i-nitrocellu lose to the compound to make it hard. 

3. The multiple perforations . 

London, Apri l  18, 1899. EDMUND J. RYVES. 

THE North Dakota Senate has passed a bill requi t·­
ing all appl icants for marriage l icenses to be previously 
examined by a board of physicians as to their mental 
and physical fitness for the marriage state. The certi­
ficates m ust show that they are free from hereditary 
d iseases, w i th special reference to insan ity and tuber­
culosis. The idea is to insure that the children born of 
future marriages shall be sound both mental ly and 
physical l y. Legislat ion of this kind is interesting, but 
that is  about all that can be said for it, for there is 
nothing to hinder the contract i ng parties from going 
over the border into adjoining States to bave the cere­
mony performed. 
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THE CLASS MICROSCOPE . 
'fhe que"tion of the exhibition of microscopic ob­

jects to classes and the general public is an interesting 
and important one, and the subject appears to have 
been thoroughly exalllined by Dr. James M. Flint, 
U. S. N., one of the Curators of the Smithsonian In­
� titut ion, who has given the resu lts of his studies i n  
t h e  Report o f  the National Museum for 1896. H e  has 
devised several plans for exhibiting microscopical ob­
jects not requi ring the use of very high magnifying 
powers. The instrument shown in our first engraving , 
is in use in the National Museum, and it was made in 

MICROSCOPE FOR EXHIBITING ORDINARY MOUNTED 
OBJECTS. 

the year 1890 and has been modified in a few details 
since, and has successfully endured manipUlation by 
thousands of inexpert hands-of children as well as 
adults-without injury, and this w ithout attention or 
su pervision of any kind. 

The instru ment was devised for the special purpose 
of exhibiting to the public a series of foraminifera­
minute marine shells. These shells are mounted on 
concave brass disks having short stems which may be 
inserted in holes in the rotary stage. There are five 
concentric rows of holes in  the stage, which is  15 inches 
in diameter, allowing the exhibition of t wo hundred 
and forty· two separate mounts. I l lumination is in­
creased by the use of a parabolic reflector adj ustable 
beneath the plat.e glass cover of the box, j ust clear of 
the mounts. The sta�e is  rotated by means of a fric­
tion rol ler placed beneath the stage and con­
trolled by the mi l led head represented at the 
left in the i l lustration.  'fhe other mil led head 
operates a slide u pon which the stage is pivoted 
by means of a rack and pinion. The o bjective 
in actual use is a 2- i nch, that bei ng found suffi­
cient for the purpose and more easi ly  manipu­
lated by the laity than one of high power. 
Much h igher powers might be used, however, 
the only l imit  being a sufficient working dis­
tance to allow the  mounted o bjects to pass 
freely u nder the objecti ve. For the exh i bition 
of translucent objects the only  modifications of 
the instru lllent necessary would be the  enlarge­
ment of the perforations in the rotary stage, 
the mounting of the o bjects u pon s llla l l  squares 
or circles of glass, and the adj u stmen t of a m ir­
ror beneath t he stage. 

1<'01' the p urpose of exhibit ing a series of pre­
parations lIlounted in the usual way u pon glass 
::; l i ps, or s l i des, an enti rely different for m  of 
apparat us h as been' de vised. An indefinite 
n u m ber of slides frolli ten to a hundred are 
attached to an endless band of l i nen by means 
of thin b" ass holders wh ich allo w  the slides to 
be changed when desired. This l i n en band 
rasses over two rol lers lllOun ted u pon a light 
brass frame wh ich occupies the place of the 
stage of an ordi nary m icroscope ; the loop 
of the band carrying the slides hangs free. 
One of the rollers has a projecting pivot w ith 
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a milled head, by which it may be rotated, and the 
two rollers are connected by a narrow belt at each 
end. As the rollers are made to revolve, the band 
carrying the slides passes horizontally under the m icro­
scope they rest u pon the t wo narrow belts and are 
kept at a definite distance from the objective of the 
microscope by means of two guides which press upon 
the slides from above. The brass frame rests upon a 
grooved bed-plate, which permits of a lateral move­
ment of the frame. This lateral motion is  control led 
by a screw operating by a second m i l led head in con­
venient proxilllity to the one giving a to-and-fro 1ll0-
tion. As in the other instruments, the specimens, and 
n early al l  the parts of the m echanislll , are inclosed in 
a box secured by a lock, the on ly exposed parts being 
the lllicroscope and the two milled heads control l ing 
the motion of the slides. 'l'he advantages of this form 
of the apparatus are that the usual glass slides as used 
by lllicroscopists, w hich are three inches long by one 
inch wide, u pon w hich lll icroscopic objects are usually 
mounted, may be used, and specially that the focal 
distance is not disturbed by difference in thickness of 
the glass slides. 

It will be noticed that there i s  a glass door at the 
upper part of the case wh ich allows the light to pass 
to a mi rror which reflects the light upward exactly as 
w i th the ordinary microscope stand. The usual rotary 
diaphragm is placed between the rollers which carry 
the band. It may be worth while to llJention a device 
to prevent injury to the i nstrument froUl violent twist­
ing of the milled head which controls the lateral move­
ment of the frame after the frame has brought up 
against the stages i n  either direction. This i s  effected 
by slightly tapering the pivot of the screw governing 
the m ovellJent and attach ing the head by friction 
only, the amount of friction being regu lated by a set­
screw in the end, so that before a dangerous strain 
can be put upon the slides, the head tUl'llS harmlessly 
u pon the pivot. In this instrulllent, as in  the one first ' 
described, the magni fying power which may be u sed 
is only l imited by the working distance of the objec­
tive. Since the upper surface of each sl ide is held at 
definite and unvarying distances from the objecti ve, 
the only al lowance that would have to be made would 
be for the difference in  thickness of the objects, cover 
glasses, and cement rings ; so that objecti ves of the 
classified scale of � or i i nch might be u sed without 
difficulty by those accustomed to the manipulation of 
a m icroscope. 

The only disadvantage which the instrument labors 
under is  that the mechanisIll is somewhat more de­
l icate and compl icated than i n  the other one where 
the slides are arranged on a circular disk. Microscopes 
copied from the originals have been in use for several 
years and no d ifficulties have been fouud in the way of 
their perfectly successful  operation.  We are i ndebted 
to Dr. James 1\1. Flint, of the Smithsonian Institution, 
for the photographs from which our engravings are 
made. 

Bats in B u rmese Caves. 

Interesting caves exist at Hpagat, twenty· six m i les 
up the Salween, from Moulmein. 'rhey are ho l lowed 
out in  the base of an iso lated l i l llestone h i l l  about 250 
feet high, rising precipitously from the river. Cu pt. 
A. R. S. Anderson, the surgeon-naturalist, gives an 
interesting account of these caves i n  an Indian govern­
ment report which i s  abstracted by Natural Science. 
The entrance is about 12 feet h igh and is  m uch O l'lla­
mented by Budd h ist ic  sculptures. As the s u n  was set­
t ing the party took thei r stand on the sand·spit facing 
the entrance of the caves and soon saw a pail' of fa 1 -

DETAILS OF MANIPULATING DEVICES. 

cons leave their perch on the trees and fly to and fro 
over the river. They were speedily joined by other 
birds, including common kites and j ungle crows, and 
the entire flock, to the n umber. of sixty or a hu ndred, 
flew to the entrance of the caves, close to which they 
remained wheeling about in midair. A few minutes 
later the bats began to issue in ones and twos, and were 
soon pursued by the birds of prey, but appeared to have 
no great difficulty in eluding capture by their rapid 
and jerky flight, and thei r pursuers made no very de­
termined or long-sustained efforts to capture them, 
but soon returned to their vigil over the eave. A 
minute or two passed and a sudden rush of wings was 
heard, and the bats were seen to emerge from the cave 
in a dense stream which s lowly became more and more 
packed, and continued of about the sallie density for 
some ten minutes and then gradually thinned away, un­
t i l ,  at the end of twenty minutes, the last had emerged. 
The stream of bats when at its maximum was ten feet 
square, and so dense as to close ly resemule smoke pour­
ing from a chimney in a gale of wind. This resem-

CLASS MICROSCOPE ARRANGED FOR EXAMINING 
FORAMIN IFERA. 

blance was increased by the slightly sinuous course pur­
sued by the bats as they flew off into the afterglow. 
They were so densely crowded that they frequently 
upset each other and fel l hel plessly i n to the river be· 
lo w,  where they succeeded in reaching' the bank only 
to fal l  a prey to the expectant cro w. When the g" eat 
rush occurred the falcons, kites, and crows entered tire 
stream of bats and, flying along with it and i n  it, seized 
as lllany bats as they required for food. Capt. Ander­
son, by throwing h is walking stick into the st.ream of 
bats, obtained six specilllens. During the last twenty 
years the bats appear to have considerably dimin­
ished in n umbers, owing to the depredat ions of their 
b ird enemies and to their constant disturbance by col­
lectors of bat man ure. 

... . . . .. 
A Sclentifie Exe u rsio n to A laska. 

Early in May a party of scientific men will be taken 
to Alaska as t he guests of Mr. Ed ward H. Harriman, of 
New York. The party will go by special train to Seat­
tle, thence making the i nside passage to Sitka ; f l'O l l '  
t here the  sh ip  goes to Cook's I n let and  around Kad iak 
Island.  A vessel wi l l  be chartered and wi l l  be eq u i p-

ped for the  n eeds of her scien tific passengers. 
A large cOllJ plement of guides, packers, etc. , 
w i l l  be provided , enabling any member of the 
party who wishes to leave the ship and explore 
in land on his  own account.  A mong those who 
wi l l  take part i n  the expedition will  be Prof. 
Prichard , of the U nited States Coast S urvey. 
Prof. Coville, of the Department of Agriculture, 
Prof. C. Hart Merriam, of the Smithsonian 
Institution, and Prof. Wil l iam Trelea se, of the 
Missouri  Botanical Gardens. The American 
Muse u m  of Natural H istory w i l l  be represented 
by Frank Chapman and John Rowley, the 
Field Colu m bian Museum by Daniel G. Elliott, 
Am herst , Col lege by Prof. Emerson, Leland 
Stan ford Unh'ers i ty by Prof. Gi l bert. Messrs. 
R S wain Gi fford and Lo u i s  Agassiz Fuertes 
w i l l  go with t he expedition as artists. 

MESSRS. TIFFANY & (JOllIPANY have succeed­
ed in luak i n g'  a crystal bal l 5Yz i nches in diame­
ter from an American q uartz crystal taken fl'Om 
the Old Green Moun tai n Mi ne,  in Mokelumne 
H i l l ,  i n  Calave ras Cou nty, California. This  is 
the  largest perfect ball that has ever been 
made of Al l lerican q uartz crystals an d is  val­
ned a t  $3, 000. 'I'he largest .Tapanese ball ever 
brough t  to this  country was 7Yz inches in 
diameter. It is not, however, entirely free 
from flaws. 
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THE NAVAL ACADEMY AS IT IS. 
BY PROF. H.  MARION, UNITED STATES NAVAL ACADEMY. 

'.rhe magnificent record made by the American navy 
i n  the recent war with Spain has awakened an i ntense 
iuterest among the people of the United States i n  
naval matters i n  general, and particularly i n  t h e  Naval 
Academy, where the officers were educated who won 
the brilliant victories of Manila and Santiago and who 
revealed to the world the coming of a new " sea power " 
of the first magn i tude. 

The Naval Academy was founded in  1845 by the his­
torian George Bancroft, Sec'retary of the N avy d uring 
the admin i stration of Preside nt Polk. A naval com­
m ission selected An napolis as the site of the proposed 
school. There it has remained except during the civil 
war, when it was temporari ly removed to Newport, 
R. I . ,  the gro unds and buildings at Annapolis being 
used throughout the war as an army hospital. 

Previolls to the establishment of the Naval Academy 
the midshiplllen were taught at various naval stations 
and on board ship. Various efforts were made from time 
to time to secure the establish lllent of a school which 
should be to the navy what West Point was and had 
long been to the army ; but it was not until 1845 that 
these efforts were cro wned with success and a naval 
school finally eSLabl ished at Annapolis under the direc­
tion of Commander Franklin Buchanan, its first super­
intendent. 

The wisdom of locating the school at Annapolis has 
been amply demonstmted by subsequent events. No-

J titutifit l\lUtritau. 

CLASS OF 1861 I N  FRONT OF MIDSHIPMEN'S MONUMENT-ADMIRAL SAMl'SON I N  CENTER O F  MONUMENT. 

The new Academic building, which fonns part of the 
general plan of reconstruction of the Academy, will  be 
of magnificent proportions, being 440 feet long and 370 
feet deep. Its main entrance w i ll be preceded by a 
courtyard about 200 feet square. 

T h e  Seamansh i p  Department bui lding adjoins the site 

ing. A large Illodel ship, full rigged with sails and 
spars, extends upward from the first to t he second 
story, This vessel has e very ro!,>e of the most perfect 
ship upon its masts and spars, and here such cadets as 
desi re to avail themsel ves of the privilege find every 
facility for " learn ing the ropes. " 

The practical i nstruction given atthe Academy i n  the 
various profess ional branches is  very complete, includ­
ing outdoor dri l l s  in  seamanship, boats under oars and 
sail, stealll tactics in steam cutters, signals, target prac· 
tice with  revol vers, rifles, machine guns, and great 
guns, with competit ion for medals, infantry drills by 
com pany and battalion, skirmishers, setting up and 
bayonet exel'cises, battery and battal ion  of artillery, 
instruction for landing parties, and torpedo firing, 
practical navigation, deviat.ion of com pass, a n d  sur­
veying. The indoor exercises during the w i n ter months 
include pract. ical ordnance and electricity, steam, 
gylll nastics, box ing, dancing, fenci ng and sword 
exercise. instruction in the rigging loft, the llIachine 
shop, the boiler shop, the pattern shop, and the model 
room. 

The course of studies covers a period of four years. 
During" the SUlllmer the studies are suspended and 

the cadets go to sea on a Il l'actice cru ise last ing about 
three mon ths, from the begi nning of June to the latter 
part of August. During the month of Septem ber they 
are granted leave of absence to visit their hOllies and 
to enjoy a m u ch needed and well deserved rest. 

THE ACADEMY TRANSFORMED INTO AN ARMY HOSl'ITAL DURING THE CIVIL WAR.-From an old print. 

After COlli pleting the four years' course at the Naval 
Academy, the cadets are sent to sea for two years i n  
cruising shi ps, after which they return  to t h e  Academy 
fOl' a final examination. If  successful, after a cou rse in  
which the principle of " the survival of the fittest " is 
strictly and im partially carried out, they receive their 
commissions as ASEistant Naval COllstructors, Ensigns, 
Assistall t Engineers, or Lieutenants i ll the Marine 
Corps, according to the n u mber of vacancies in each 
branch of the service. 

where in the  United States could have been foun d  a 
si te more appropdate for this purpose. The mild cli­
mate, suitable for outdoor dri l ls all the year round, the 
q uietude and d ignity of the old colonial town, with 
the opportunities for intercourse with its refined and 
cultured society, a l l  aid i n  forming from the embryonic 
naval cadet a courteous gentleman and a healthy, 
polished, efficient n aval officel·. 

The original grounds of the Naval Academy were 
those of the mil i tary reservation of Fort Sevel'n,  which 
had been turned over to the Navy Department, and 
w h ich consisted of about ten acres. This old fort, a 
rel ic of the war of 1812, and the only building of the 
original naval school t h at will  survive the chabges so 
soon to be begun, was long the dominating feature of 
the view in approach ing the academy froUl the Chesa­
peake Bay. I t  stood at the angle of land formed by 
the entrance of the Revern River into the harbor of 
Annapol is  and close to the water front, and consisted of 
a s llIal l c ircular ralllpart mount. ing " en barbett{\ " eight 
heavy guns with a llIagazine in the center. The ground 
fioor of the old fort was used as a storeroom after it 
became a part of the acad emy, and continued to be 
so used u ntil  the building was remodeled in 1 895. 

Stribling Row, lead ing from the gymnasiulll to the 
old Recitation Hal l ,  was erected between the years 1851-
56, and its build ing'S have been used for cadets' quar­
ters from that t i llle to the pres" nt. The western end, 
si nce the cadet�' .. new quarters " were built in 1867, is 
used by the paY l 1laster'� departlllent as a storehouse, 
and the eastern end  as the q uarter� of bachelor officers. 
Back of Stri hl iug Ro w and the  g-yumasiu lll, at the end 
of a long wharf that stretches out i nto the Severn 
Ri ver, l ies the old dismantled frigate .. Santee, " i n  
IV hich t h e  cadets o f  t h e  fourth class, or " plebes, " are 
quartered on entering  the  Academy and which is used 
as a place of cOllfine lllent for cadets who misbehave 
during the acad elllic year. In front of Stribl ing Row 
is  a large cam pus, extending the whole len gth of 
the sea wall .  Here the baseball and the football 
games are played and the cad ets are drilled in i nfan­
try and artillery tactics. 

of the old Recitation Hall. It was built in 1846-47, and 
enlarged in 1853. This was the mess hall of the early 
Academy and it  was used as such d uring the stay of 
the Spanish officers when pl"isoners at Annapolis. An 
extensive and interesting collection of llIodels used in 
the course of inf't, I'uction in sealuanship and naval 
architecture occu1Jle:s a large portion of the bui ld-

Phuwgrulllis by M. M.. C!lJlltr, Annapolis, .Md. 

The Lyceu lll or Naval Insti tute bn i ld ing, stan di n g  
next t o  t h e  Sealllansh i p  bui ld ing, i s, perhaps, t h e  1 ll " , 1 
i nteresting of all the crulllbli l1g edi fices of the Academy. 
It was once the chapel of the school and has been suc· 
cessively useo as a /!u n n ery 1'00111 ,  a l I I useUIII . a lecture 

LYCEUM USED AS G ,NNERY ROOM (ORDNANCE DEPARTMENT). 
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room, a theater, and for the meeting of the Naval In­
stitute. It now contains the n ucleus of a museum 
of American naval troph ies. W ithin the cases on 
the walls of the Lyceum is a large collection of 
British flags captured during the revolution and the 
war of 1812. Conspicuous among the flags is that which 
Commodore Perry hoisted at the battle of LakE' E rie, 
bearing in large letters the famous words of the gallant 
Lawrpnce, " Don't give up the ship ! "  also the flag that 

" Old Ironsides, " under command of Captain H ull, 
captured from the " G uerriere " i n  1812. 

H anging from the ceiling are to be seen the 
Spanish flags captured by Admiral Dewey at the 
battle of Manila, those captUl'ed at the battle of 
Santiago and at Puerto Rico. Among the IllOst 
interesting of these are the flag of Rear Admiral 
Montijo, the last one flown by the Spanish squad­
ron at the battle of Manila Bay, from the cruiser 
" Don Antonio de Ulloa ;" the flag of Admiral 
Cervera from the ., C dstobal Colon , " captured 
July 3; and the first Spanish flag hauled down in 
Puerto Rico by a detachment under command of 
Lieutenant H use from the famous little " Glou­
cester," cOlllmanded b y  Lieutenant-Collllllander 
Wainwright, July 25, 1898. 

Between the Lyceum and the Seamanshi p  
building stands one of t h e  most picturesq ue 01'­
naments of the Academy. It is the figurehead 
from the old United States fl'igate " Delaware, " 
representing the bust of an I ndian chief. The 
cadets have given t11e figure the nickname of the 
"God of 2 '5, " this being the mark out of a possi­
ble 4'0 that each cadet has to receive to be sat­
isfactory in his  studies and avoid being dropped 
or "bilged. " There is a superstition firmly  held 
by all under-:.�raduates, that by making due obeis­
ance, touching the cap in passing the old chief­
tain, the req u i site 2 '5  lllay be assured. On the 
other side of the Lyceum stands the " Midship­
men's Mon ument," which was erected i n  1848 
by the m idshi pmen of the navy as a t l' ibute of 
respect to fonr of their com rades, two of whom 
were lost with the United States brig " Somers." 
one wounded and the other ki l led i n  battle n ear 
Vera CI"l1Z ( 1846-47). The accompanying i llustra-
tion shows the meln bers of the class of midship-

men of 1861 grouped around the lIlonumE'nt. The 
central figure of the group is Admiral Sampson, who 
graduated at the head of this class. 

A short distance from this monu ment is situated 
the • . O bservatory, "  a very unpretentious looking, old 
fashioned structme bui lt i n  1853. 

In the centel' of the Academy grounds. surrounded 
by beautiful trees, stands an obelisk, erected to the 
lllE'mory of Captain Herndon. U.  S. N . ,  who, whi le on 
leave of absence, cOllllnanded the steamer " Central 
America," which was lost at sea. He preserved order, 
savE'd the lives of the women and ch ildren, and went 
down with his ship (September 12, 1857). 

. 

In front of the cadets' new quarters, flanked by a 
!"Ow of historic cannon captured i n  
Mexico, i s  the monument erected 
by SUbscription among the naval 
offi cers to the memory of those 
w h o  perished in the h arbor of 
T l' l pol i  in 1804. This monument 
originally stood in the Washing­
ton navy yard, and was muti­
lated by the British during their 
occu pation of Washington in  1814. 

With the exception of Fort 
Severn and a few residences to be 
remodeled, on l y  one of the original 
bui ld ings wi l l  be preserved. That 
structure i s  the Li bral'y bui lding. 

in which is also situated the Super­
iutenden t's office. 

The Naval Academy Library con­
tains about 38,000 volumes . It  is  
very broad i n  its character and in­
cludes books of all  branches of 
l iterature. 

Opposite the Library is the Cha­

pel, bui lt  in 1868. In it al'e several 
beautiful memorial windows, and 
its walls are studded with several 
monu ments to the good and brave, 
some of w hom died in  the peaceful 
bmnches of the naval profession,  
ot hers who fell in battle or per­
i s h ed at sea. 

T hp so· called " Cadets' New Quar­

ters, " w here the first, third, and 
fo urth classes are quartered, the 
second class being quartered in the b ui ldings of 
St.ribling Row, is  the largest b uilding in the present 
Academy. On the lower floor are the offi ces of the de­
partment of diSCipline, the Uless hall, and several reci­
tation rooms. 

The Physical Laboratory and the Steam Engineering 
building, which face each other at the eud of the main 
avenue, were built i n  1866. The former was practical ly 
rebuilt iu 1877, and, with the improvements Illade, is 

J t itutifit !tutritau. 
now one of the best arranged and eq uipped laboratories 
in the country. 

These, with the new residences for officers and pro­
fessors erected in the last addition to the Academy. on 
College Creek and Severn River. constitute the present 

Academy. 
One time it seemed as though the work of recon­

structing the Naval Academy would be indefinitely 
postponed or forever abandoned, but owing to the per-

TECUMSEH, THE INDIAN CHIEF. FIGUREHEAD OF THE 
U. S. SHIP " DELAWARE," 1817. 

sistent efforts of CongresslUan Mudd and Senator 'Vell­

i ngton, of Mary land, Congress appropriated at t h e  cluse 
of the last session the necessary funds for cal"rying on 
the work of reconstruction on the p lans proposed b y  
Mr. Ernest Flagg. A contract for o ver two lU i ll ion 
dollars for the construction of a new sea wall,  the 
A rmory and the Power House has already been award­
ed, and the work has been actually begun . 

One by one the old buildings will  be demolished and 
new structures wi l l  take their places. Many are those 
who will  regret the disappearance of the fam iliar land­
marks of the Academy, which are replete with memo­
ries @f the past. From their ruins, however, w i l l  rise an 

BUCHANAN nOW. 

institution which will contain the noblest b u i ld ings of 
any school of its kind i n  the world and be worthy of 
the great American nation. 

THE brain of HE'lmholtz has been examined by Prof. 
Hausemann, of Vienna. It wei ghs above the average, 
but not remarkably so. The convolutions of the brain, 
however, were extraordinarily complex. 

Novel Prod u c t i o n  of Vortex Motion. 

BY C.  S .  8TANFORD WEBSTER, 11'.1 .0. ,  F.O.B.  
When the freshly gathered leaves of the native 

eucalyptus tree (Eucalyptus globul us) are ignited, they 
project vortex r i n gs in considerable numbers in succes­
sion. accompanied by a spluttel'ing noise. The best 
results are obtained by hold ing the scythe·shaped leaf 
vertical ly  and igniting the apex, this being the part 
where the greatest number of translations are ob­

tainE'd. The leaves ex perimented upon were some 
very fine specimens of San Remo production . 

Possibly, in the prod uction of these vortex rings, 
blisters are first formed by the extrusion of the 
cuticular tissues, and, on the blisters bursting, air 
or aqueous vapor is spontaneously l iberated, the 
rings being rendered visible on their contact w i th  
the  smoke from the  burning external portion of  
the  leaf. The  leaves of  the  s l llall English variety 
of eucalyptus possess sim i lar properties to the 
native product, but i n  a lesser degree, the ri ngs 
projected being i nsignificant in size, com para­
tively speaking. 

It is, of course, quite immaterial i n  the produc­
tion of vortex rings whether the smoke or vapor 
be inside or outside the apparatus, as can easily 
be demonstrated by placing an empty TaWs ap­
paratus (this consists of a box with a large round 
hole at one e n d, the other extremity being cov­
ered with a tense sheet of caoutchouc) suddenly 
i n  front of a d ense e loud of  amllloni u m  chloride 
vapOl', and strik ing the caoutchouc sheet at the 
same moment. A vortex ring is  formed, being 
rendered viElible after its translation through the 
vapor. 

'],he author uses the vapor obtained by heating 
the solid ammonium ch loride in preference to the 
usual method in which the two constituents are 
placed side by side, since the vapor thus obtai ned 
is not only denser, and more agrE'eable to work 
'w ith, but can be kept under com plete control. 

If desi red to fill the Tait's apparatus with t h e  
vapor, t h e  sol id  i s  heated i n  a w i d e  glass tu be. 
one end of which is connected d irect ly w i t h  the 
box by mealls of caoutchouc tubing, and to t I le  
other end a narrow glass tube is attached. and 
bent back parallel with the volati l izing tube, so 
t hat the same flame heats both simultaneousl y ;  

this  narrow tube then terminates in  a long caoutchouc 
t u be used for blowing into. By gently blo wing iuto 
the glass apparatus the respired air is heated, and at 
the same t ime drives the volati l izing amlIl on i u m  
chloride into the box, which i s  q uickly fi lled with the 
vapor. -Chemical News. 

• • • • •  
Date Palrns for A rizona. 

Dr. Zwingle, representing the Department of Agricul­
ture of the United States, is now in  Morocco on a mis­
sion which the department hopes w i l l  open a new and 
profitable industry in the most arid sections of our 
So u th west. It has been found that date palms with 

sOllie irrigation w i l l  gro w a s  wel l  
i n  Arizona as  in  Arabia. This  was 
discovered llIany years ago. says the 
E vening Post, by early Mormon 
settlers, but the trees were not of 
the best variety, and date growing 
never developed as an industry. 
Now, however, the department is 
prepared to push t he experiment on 
an extensive scale, and Dr. Zwingle 
is  making a full  study of the Afri­
can date pal m, selecting the very 
finest varieties and those best adapt­

ed to our arid region. Yo u n g  trees 
w i l l  be shipped to Arizona aud 
wi l l  be planted and cared for by ex­
perts froUl the department. They 
wil l  cost about $5 each la id down 
in Arizolla. 

... . ... 
The Bacteriology o f  a llai J road 

Car . 

Accidents are not the only d a n ger 

i n  rai lway t rave l ing, Seveml  years 
ago the bac i l l i  of tu berculosis was 
discovered in a Germ an rai l way car­
riage. Since that time Dr. Petri has 
carried on, i n  the laboratory of t h e 
Imperial San itary Bureau at Bel'­
l in,  exhaustive researches on the 
presence of pathogenic baci l l i  in  
rai l way carriages. These report s 

showed that expectoration was  t h e  
chief source o f  danger. Of !J I  H n i ·  

mals which  wpre inoculated with the SPUtUIll , 28, 0 1' 
30 '8 per cent. succumbed to cl isE'ase prod uced by

, 
t he 

inoculated m a t e l'ial ; the other 63 an imal s  were Id l led 
at the end of � ix  weeks, and of these three were fou n d  
t o  b e  suffpri l l g  from tuberculosi s, m a n i fes t l y  d u E'  to 
the inocu lation, The Pl"Ussian Minister of P u blic 
Works has .now iSSIHjd an order g iv ing the proper 
method of cleaning and disinfecting railway carriage� 
and platforms, 
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MAY 6, 18<)<}. 
THE SAMOAN ISLANDS. 

The annexati0n of Hawaii has more than ever made 
it important for us to s ustain our rights in the Samoan 
Islands, for they are located about 2,000 miles south and 
3GO m iles west of the Hawaiian Islands. They l ie  in an 
al lllost direct line between San �'rancisco and Australia 
and s l ightly south of the direct steamship route between 
the Philippines and a possible interoceanic canal. 
The group consists of ten inhabited and two unin­
habited islands. Their area is about 1, 700 square m i les, 
anrl the population is about 36,000, of w hom less than 
500 are A mericans or Europeans. The islands are vol­
canic hills rising precipitously irom the beach, and the 
tropical vegetation is  very dense and of an intensely 
vivid green, characteristic of the tropics. The islands 
are fertile, prod ucing cocoanuts, cotton, sugar, and 
coffee. The most important product is cocoanuts, from 
which the " copra " of 

-

$ C itu tif ic �tUttican. 
.British were killed. OUI' engraving represents the war 
vessels of the three powers in  the haruor of Apia. At 
the right is the U nited States cruiser " Philadelphia," 
next is  the British cruiser " Porpoise, " whi le on the 
extrellle left is the German cruiser " Falke. " The 
British gunboat " 'I.'auranga " was also present. After 
the amu uscade, negotiations were s tarted which ended 
ill an agreement which insured the departure of three 
cOllllllisions for Sallloa, one delegated by each nation, 
arllled with powers by which they were not only j udges 
but governors, superseding the consul- generals, and 
their decrees are to be the suprellle law of the land, 
subject to the general act of Berlin for the tripartite 
governlllent of Samoa. 

The nati ves of Samoa J ive iu rude huts usually sur­
rounded by an inclosed yard, whicb is paved witb 
swall lJieces of lava, The floors of tbe dwellings are 

Samoans of sixteen or more are tattooed in spite of the 
painfulness of the process and the opposition of the 
missionaries. 

. ' . • 
A N e w  Use fo r Toy Balloons. 

The increasing risk of col l isions at sea, with all their 
terri ble consequences, stim ulates the interest that 
would in  any circulllstances be aroused by a rational 
proposal for red ucing the danger of death by drown­
ing. A Frenchman, M, Charles Janet, has recently 
carl'ied out experiments at Beauvais with the object of 
p ro v i n g  that by means of India rubber .. balloons," 
as chi ld ren call them, which may be carried in a very 
small cOlupass and rapidly filled with air in time of 
danger, a person who knows noth ing of swimming can 
keep afloat in the roughest water. NQtbing coul d  be 
wore simple than the apparatus, and it can be put into 

COllllnerce i s  obtained, r-��--:-----�--------------------':----=------------------' 

a box no larger than a 
lady's purse. It consists of 
a yard or so of whipcord, 
to which are attached four 
" balloons, " roliE'd up, and 
w h at is necessary for blow­
ing them out, and keeping 
them afterward air-tight. 
'.rh e  _ bal loons should be 
fi l led only to about half of 
theil' full extent, so that 
they may offer sufficient 
resistance to the waves. 
Th is  resistance is very re­
lllarkable considering the 
-ligh tness of the material . 
111. Janet's children having 
fastened the apparat us j ust 
described to the upper part 
of the bod y, j U llJped i l l t o  
water throwll into viole n t  
com motion b y  the openi l lg  
of sluice gates, and al ­
though they were whi rle,l 
in the eddies and drawn 
under by the force of the 
current, their disappeat'­
ance was only momentary, 
whereas strong swimmers 
in the same circumstances 
would have run the risk 
of d rowning, 

which is used in the manu­
facture of cocoanu t  oi l .  

'.r h e Samoan Islands 
have had a checkered ex-
istence and have been 
from time immemorial un­
der two royal houses, but 
a number of years ago 
Malietoa became sole ki ng, 
and in 1877 he was depos­
ed by the German govern­
lllent upon the cla i l1:' of 
unj ust treatment of Ger­
man SUbjects, and he was 
deported to Gel'lllan New 
Gui Ilea, and finally to 
Hamburg. A native ch ief 
was proclaimed king by 
t h e  Germans, not" ith­
standing the prote�tations 
of the B l'itish and Alue­
rican consuls. l\fataafa, a 
neal' relative of Malietoa, 
made war upon the native 
chief who had assumed 
the kingship, and wrested 
the throne from him. In 
1889 a conference between 
the representatives of the 
three powers most closely 
interested was held at Ber­
l in ,  i n  w hich a treaty was 
signed by the American, 
British and German offi­
cials, by which they guar­
anteed the neutrality of 
the islands, so that the 
citizens of the three signa­
tory powers would have 
equal rights of residence, 
t l' a d e and protect ion. 
They agreed to recognize 
the i ndependence of the 
Samoan government and 
the ft'ee right of the na­
tives to elect their king or 
choose their own form of 
government. A supreme 
court was established, con­
sisting of one j udge, who, 
at present, is an A merican,  

WAR VESSELS IN APIA HARBOR-THE " FALKE," " PORPOISE ." AND " PHILADELPHIA." 
'4 . . ... 

T h e  C u rrent S u pplenl e n t .  

- Mr. VV'. L. C hambers. To 
this court is  rE'fE'rred all 
important suits. 

Malietoa was restored as 
king i n 1889 and continued 
on the throne until  18!l8, 
w hen he died. The con­
suls of  the three powers, 
with the chief j ustice as 
president, then t o o  k 
chat'ge of the administra­
tion, pending the election 
of a successor. I t  is out  
of  that election and recog­
ni tion of the successol· of 
King Malietoa that the re-
cent disagreeuient between 
the representatives of the three govern ments maintain­
ing joint protectorate over the islands has occurred, 
an,I the insurrection of the natives, wh ich has resulted 
in the death of several British and American officers 
and men. 

A combined British and American landing party was 
ambushed on a German plantation near Apia, on April 
1. The British and Americans numbered 105, and they 
were surrounded by 800 Mataafans. The automatic 
gun of the allies became jammed, an d had this not 
occurred it is probable that the result would have been 
different. After a desperate fight the Alllerican and 
English force was driven to the beach, where they were 
protected by the guns of the British and American 
warships. The dead were mutilated by the natives ; 
their heads being cut off. Four Americans and three 

NATIVE SAMOANS AND THEIR HUTS, 

of the same material, over which woven mats are 
spread, coverin� the sharp points of the stones w hich 
forlll the floor. 'rite houses rest 011 central and outer 
posts, and the space between these is  shut off by 
means of palm leaf mats so as to keep out wind and · 
rain and to provide protection at night. The frame­
work of the roofs is covered with leaves of the sugar 
cane which are very skillful l y  put together. The har­
bor at Apia is surrounded by coral reefs which are the 
cause of man y shipwrecks. The Samoans, who spend 
a great deal of their  time on the water, know these 
reefs thoroughly, and the ir  sE'rvices are invaluable to 
navigoators. The nati ves are seldom seen in their 
original costume, and the men as well as the women of 
those regions which are most vhsited by foreigners 
wear a skirt-like garmeut and a light jacket. Most 

The curren t SUPPLE­
MENT, No. 1218, has maIlY 
at·ticles of great interest. 
" The Ice-Breaking Stealll ­
er ' Ermak ' " describes the 
s ingular vessel which is to 
be used for battling with 
ice i n  the Baltic. The COll­
struction is fully il lustrat­
ed. " The Secret H istory 
of Smokeless Powder " is 
an interesti ng and i m port­
ant paper revE'ali n g  mal l Y  
facts connected with i ts 
history n G t b i t  h e I' t 0 
known. The second lec­
ture in the University of 
Pennsylvania cou rse, en­
t itled " Peculiar La ws and 
Customs in the American 
Colonies, " was delivered 
by Dr. Herman V. Ames, 
Instructor in A Ill e r  i c a n  
Constitutional History at 
the University of Pennsyl­
vania. The first install­
lllent is published this 
w e e k .  " The Mine De­
fenses of Santiago H ar­
bor " is a valuable article 
by Lieut. E. E. Capehart, 
and is an authoritative ac­
count of all the mines 
which protected that. har-
bor during its blockade. 
Zick lel" s " System of Elec­

tro-O ptica l 1'el egt'aphy " I S  also fu l ly  described. 

C O ll le n l � .  
( l n nstrnted articles are m arked w i th a n  asterisk.)  

A l a�ka. scientific excnrRion to . . . W l\1 n x i m .  l etter from Mr . . . . . . . . . . .  2Ft1 
A nimals aR carriers of d i sease . . 2'1(1 M echatdcnl �-:nl! i neer8' �ociety . .  2i7 

A nnapol i s  N aval Academ y* . .  2'ia. 2Sa M eb l l .  cry:st allizatioll of, u nder 

Autom obi l e  r e g u l a t i o n s  in titress . . . . . . . . . · . . . . . . . . . . . . . . . . .  27fl 

France . . . . . . . . . . . . . . . . . . . . . . . .  2iS M i croscope. class·, . . . . . . . . . . . . . . . .  2h2 

Rah y l o n .  excavation of . . . . . . . . . . . 27B Moss. uses of Florida . . . . . . . . " . . .  27 t)  

Rncterin10gy of railroad cars . . .  " 2S-t N a v a l  Academ y · ,  . . . . . . . . . . . . .  275, 2f.1:l 

RUt.R in R u r m e�e caves . . . . . . . . . . . . 2R2 Notes and queries . . . . . . . . . . . . . . . . . 2Sf) 
r,a� k ,  knoek o own . . . . . . . . . . . . . . . . . 280 Ozotype . . . . . . . . . . . . . . . . . . . . . .  · · · · · ·  277 

(,hanrlh �r. Prof . . honors to . . . . . . . 27t; Patterns , machine for marking 

ClOCk. Japanese . . . . . . . . . . . . . . . . . . .  278 out· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279 

.. Columbin." yncht. . . . . . . . . . . . . . . . .  27fi Pllmp. relay . . . . . . . . . . . . . . . . . . . . . . .  278 
Date pal ms for Arizona . . . . . . . . . . . 2R4 Rescue by wireless telegraphy . . 2RO 
F.xpl orations, A ntarctic . . . . . . . . . .  2RO Science notes . . . . . . .  . . . . . . . . . . . . .  2RO 
FOll dispeller . . . . . . . . . . . . . . . . . . . . . . . 277 Sh ade roller attachment . . . . . . . . . 279 
Furnace. im provements tn • . . . . . .  278 Rtoves in Korea .. . . . . . . . . . . . . . . . . . .  2RO 
G u n ba.rrels. removing d e n t s  Tel egraph system. Rowland's . . . .  277 

from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27�' 'rube cutter and expander • . . . . . .  278 
Gun explosion at Sandy Hook· . .  2,Ql rJ.1ypewriter ribbons, durability 
Inventions. inrlex of . . . . . . . . . . . . . . 2&l of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277 
Limb, pneum atic . . . . . . . . . . . . . . . . . .  278 Vortex motion, novel proQuction 
I .. iquid air. review of book on . . . .  286 of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284 
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�86 J c ien tifit �meri,aa. 
RECENTLY PATENTED INVENTIONS, 

Bicycle-A ppl lances. 

after the manner of 8 book. The back of the 1!le Is a 
trough, the side. and one end thereof being rigid. A 
hinged meDloor serves to dose the other end of the 
back and is mounted to swing on the back. Side por­
tions are conn""ted with the back to swing thereon: aDd a 
transverse pin is secnred in the back. Letter·holdlng 
strips are provided, which are slotted to engage the pin, 
the hinged mem""r of the back serving normally to 
prevent end displa�ement of the letter-holding sheets. 

SAFETY ATTACHMENT FOR ELEVATORS. ­
GEORGE Fox ,  2<1, Manhattan, New York city. In the 
cODstruction of an elevator according to this invention, 

Tilt cha1'l/e '<R mserUon UfldeT tllis htad ill 07U Dollar a 
lme JOT ea<:h .msertion ; about ewllt w<Rds to a line. 
Advertisement. must be received at publication ojflce 
... earlll '" Thursdall morninjj to appear in tilt JoUow­
ing week's .. sue. 

Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
. .  U. S." Metal Polish. Indianapolis., Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 

VF.LOCIPEDE-PEDAL -EUGENE GERMAINE, Paris, 
France. The main object of this invention is to provide 
im proved means for attaching the pedal to the axle, so 
that connection and disconnection can be quickly and 
readily effected. The pedal is provided with a novel ar­
rangement of axle. cones, removable cross-piece, and 
spring-pressed teletolcoping hall-cups. The particular ar­
rangement of parts described causes the balls to be 
forced into contact with the cones, and enables the pedal 
to be readily connected and disconnected. 

BICYCLE-LAMP DRACKET.-CHARLES E.  WHIT­
MARSH, Brooklyn, New York city. With ordinary fixed 
lamp-brackets, it often occurs that when the bicycle ;s in 
s · leaning position, the lamp wil l smoke or tbe oil will run 
out. The inventor overcomes this difficulty by providing 
an arm npon which the lamp is secured, suspended from 
a pivot, so that the center of gravity of the lamp is be­
neath the pivot, thus causing the lamp always to main­
tain an upright position. 

channel-beams are provided, adapted to form at the Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 
outer faces of the sides guideways for the cage to travel Handle & Spoke Mchy. Ober Lathe Co. ,Chagrin �·alls,O. 
in, and to form at the inner face. of the sides contact- Automatic Variety Wood Turning Lathes. H. H. 
surfaces. Cams are carried by the cage and are ar- �'rary,  Waterbury , Vt. 
ranged to move normally free between the sides of the Special and Automatic Machines built t'; drawings on 
chanuel-beams and to impinge thereon iu order to stop contrRct. The Garvin Machine Co., HI Varick St . .  N. Y_ 
the cage in case of an accident. As the inner faces of Telescope Stands. Equatorial Tops, Graduat.ad Circles, 
the sides of the ehannel-beams are not lubricated, it is Hne Lenses, Eyepieces, etc. Tydeman & Son, Camden, 
evident that the cams brake the cage on which they N. J. 
are carried. The cams may be operated either manually '1'he celebrated "  Hornsby-Akroyd " Patent Safety Oil 

Elect l' lcal Apparatus. 
or automatically. J£ngine is bui1t by the De La V ergne RefrigeratinJl Ma· 

ACETYLENE-GAS GENERATOR. _ J A M E  s H. chine Company. �'O( t of East 138th Street, New York. 
EL ECTRIC CURRENT CON rROLLER.-JAMES B. 

BREEDING, San Antonio, Tex. This inventor has pro­
vided a device by means of which an incandesccnt elec­
tric lamp may be caused to burn with varying brilliancy, 
and by means of which the use of fine wires is avoided, 
thus pre"enting the controller's being burnt out. A num­
ber of resistance_blocks arranged i n  the form of a 
cylinder, ure connected in series, and are disposed be­
tween insulated caps. A rod extends longitudinally 
througb the blocks, but is insulated thereform, and forms 
part of an eJectric conductor. A contact carried by one 
of the caps, iH adapted for electrical connection with the 
blocks ; and a conductor leads directly from the blocks. 
The position of the contact with relation to the other 
parts deterntines the amount of current fed to the lamp. 

Mechanical Devices. 

ROAD-GRADING AND Dl1'CllING M ACHINE.­

JAMES W. CORNETT, Guveston, Tex. The machme com­
prises a plow provided with a moldboard having its outer 
end formed with an upwardly-turned flange, and having 
an mclined chute· upon wbich tbe moldboard delivers. A 
wheeled carrier is located at one .ide of the plow, and 
supports an elevator-frame, having its inner end pivotally 
connected with the moldboard of the plow below tbe 
chute. An elevator-belt is mounted in the frame and is 
operated from the wheel of the carrier. The machine is 
arranged to remove the plowed up soil " distance from 
one side of the machine and to permit the working-parta 
to he thrown out of gear, wbile the machine is being 
moved from place to place. 

WINDMILL, - LOUIS K. HONG, Parkland. WaEh. 
The windmill is constructed of iron and steel, and is, 
th�refore, light, yet strong and rigid _ A governor is 
provided which causes the wbeel to maintain a uniform 
speed of rotation . By m�ans of a combination of double 
gears and shafts, the rotary motion of tbe wind wheel shaft 
is transmitted to the line or driving-"haft, side-drafts 
being prevented. The windwbeel is balanced and held 
squarely to the wind by a rudder-vane sO constructed and 
.0 attached to the turn-table as to prevent all swaying 
to ar.d fro when at re�t or at work. 

PHOTOGRAPHIC PROJECTING MACHlNE. -
WILLIAM V. MILLER, Bayonne, and GEORGE P. RICE, 
Rutherford, N. J. In chronophotograplllc apparatus, as 
hitherto constructed, no little difficulty hus been encoun­
tered ill overcoming the vibration of the film, due largely 
to the placing of the film. fceding wheels above and be­
low the slide-opening. The im'ontors of tbis improved 
apparatus overcome thIS vibration by using a feed-me­
chanism, comprising two spaced and .intermittently 
rotating wheels mounted on independent shafts and en­
! nging the film on opposite sideB Or tbc slide or expmmrc­
opening. Tbe film is hence not loose at the opening, 
I o llt  is locked at this very point hy the feed-mechan­
IS u during tbe period of rest, "nd iM bodily moved at this 
point by the same means during the period of feeding. 
As the feed-mechanism is rigidly locked with the film, 
there can be no vi bration to mar the effect. 

TY PE-WRITING M ACHINE.--CORAL N. WEST­

WOOD, Nanai mu. British Colum bia, Canada. It is the 
purpose of this i n v ention to provide improveu means for 
column, line, and back Spacill!{ in type-writiug machines. 
'rhe invention is embodied in mechanislll attached to the 
righi - hand side of the machine, and so connected with the 
rotary platen and its reciprocating carriage a. to adjust 
une or both as required for effecting column, line, or back 
spacing. rfhe connections in question consist of a trans­
verse shaft, a ratehet-disk mounted thereon and a pawl 
en)!aging the di8k. The sbaft and disk can be shifted 
to release the disk from enr-agement with the pawl.  The 
platen -frame can be connected with the sbaft, so that 
the latter turns as the former sl ides. A stop-mechanism 
is applied to the shaft, for arresting its rotation as the 
frame reaches the desired point. 

Rail way-A ppllaucell. 

TRAIN-DISPATCHER'S INDICATOR.-RoBERT F. 

ADAMS, Horse Creek, Ala. This inventor has provided 
an indicator for the use of train.dispatchere., which is 

DYSART, Alexandria, and PAUL M. DYSART, Pitts­
burg, Pa. Thi. acetylene apparatus consists of a gener­
ator and two gasumeters connected by pipes. The gen­
erator is provided with a floating carbid-chamber, which, 
by means of a lever. automatically controls the flow 
of water. One of the gasometers is also connected with 
a valve in the waller supply pipe in order to regulate 
tbe flow of water. When, therefore, the pressure of 
gR" becomes excessive, these automatic means will tem­
porarily shut off the water nntil the pressure has become 
normal. 

CLOTHES-LINE SUPPURT. - THOMAS V ARCOE, 
Lead City. S. D. The support has a head which com­
prises a pillar or body portion carrying a fixed jaw co­
acting with a movable jaw having a slotted .hank. A 
pin is carried on the pillar or body-portion and enters 
the slot of the shank. A latch bolds the movable jaw in 
closed position. A line once imprisoned between the 
jaws wi l l  be so sustained that whatever may be the bur­
den Impused upon it, It will be im po.sible for the clothes 
to be brought into contact with the gronnd. 

TRUNK.-HARRISON M. TURNER, Birntingham, Ala. 
To provide a means whereby a series of drawers may be 
arranged within a trunk, �o that they may be lifted 
easily and compactly to the top, and held sO as to be 
conveniently accessible, is the purpose of the present 
invention, The means in question consist of lazy­
tongs attacbed to the body and to the drawers-recep­
tacle, and operated by means of a handle. A lock­
ing-device secures the tongs in distended position. 

PHOTOGRAPHIC-PLATE HOLDER.-HENRY H, 
ALTSCBWAGER and LOUJ8 E. JOY, Minneapolis, Minn. 
This improvement relates to a peculiarly constructed 
plate holder, the back of which is hinged like a door 
and supports on its iuterior side a movable sensitive 
plate frame, operated by a pinion whose shaft extends 
through the door at the back and ends in a knurled 
knob, wbereby the sensitive-plate- holding frame may 
be rotated in the holder and moved vertically and 
horimntally. Directly in front of the plate is a kit hav­
ing a small rectangular aperture, and in front of this 
Is a small slide. When the holder is clamped to the 
rear of the camera, the small slide is drawn and an ex­
posure is made on one corner of the plate. Then the 
slide is shut and the plate in its frame inside the holder 
is moved forward horizontally one notch by rotatmg the 
pm, when another picture can be made. Diamond­
shaped negatives are made by having the plate moved at 
an lingle to the vertical lines of the rectangular opening 
in the kit. There is " snitable indicator and locking de­
vice on the outside of the knob to show the operator 
how mucb of the plate h .... been used. It appears to be 
a very useful and practical arrangement for tbe easy 
production of small negatives with one lens. 

HAND PUMP FOR EXTRACTING KEROSENE OR 
OTHER LIQUIDS FROM TINS. - WILLIAJI( JOHN 
RAWLING, Adelaide, Australia, This is a simple tube 
pump intended for use in commercial oil-cans in which 
011 is exported. It has on the upper end soldered to the 
tube at right angles a spike which is used for first punc­
turing a hole in the top of the can. Then the barre I of 
the pump is pushed througb the hole until a spiral or 
other device soldered to the waist of the barrel is reach­
ed ; a tnrn I)r two of the barrel works the spiral into the 
hole nnder tbe top of the can, holding the barrel firmly so 
that the lower end comes nearly in contact with the bot­
tom of the can. A plunger-valve of sim ple construction 
attached to the usual reciprocating pump-rod is employ­
ed. 'rhere is also a fly-valve in the bottom of the barrel· 
A spout with a teapol--Rhaped nozzle prevenfI, drip and 
causcs the oil to run back into the can after the pump is 
stopped. When the can i. emptied the pnmp can be 
readily removed and applied to other C8OS, 

Designs. 

SEWING-MACHINE HEAD.- SPENCER A. STONE, 

Chillicothe, Mo. The machine-head consists of a human 
leg and foot, the thigh being flexed at a right angle to 
the lower leg. 

a miLliature representation of a railroad with its stations I WICK-TRIMMER.-SUMNER A. HOVEY. Stoneham, 
ami trains, a

. 

nti reproduces obj ecti vely the positions and M.ass. The trimmer consists of a body which is adapted 
movements of the various trains at different points along to fit over the wick-holder of a student's lamp, and 
the road. 'l'nis way of locating a train is an improve- whicb is provided with circularly-disposed knives. By 
ment over the Inore uncertain and difficult method of rotati ng the body-portion, the knives will trim the wick 
consulting figureLi cbarts. uniformly. 

FOLDING CAH·STEP. -NELSON GRAY. Louisvillc, ME!.tBER FOR ?tlATCH· LIGHTERS_ WILLIAM M. 
Ky. 'rbe impruvement dcvi8Cd by this inventor provides LARSEN, Decorah, Iowa. The leaJ ing feature of the 
a folding car-�tcp whiCh can be inverted, anrl which ie design consists of a member having a roughened eurface, 
provided on itts ulllicr side with a platform-ecction, con- lugs, and a beveled flan�c. Over the Jugs and over the 
stituting an exten.ion of a car-platform when thc steps flange another member is adapted to fit;  and between 
are inverted and out of position. Lock- dcvices ror the the two memhcrs the matches are held . By pulling out 
operating-lever and for the latches which secure the Etep a match, the phosphorus head is rubbed against the 
section in folded po.ition, are also provided. At the rougbened surface, thereby causing the head to burn . It 
outer end of the platform a gate is mounted, which is is therefore evident that the action of drawing out a 
automatically opened and closed by the movements of matcb is immediately followed by the lighting of the 
the folding step-section. phosphorus. 

Mlsccllaneous I n v e n t i o ns. 

LE1'TER-FILE. - SAMUEL M. BRYDOES , Nelson, 
€anada. This letter-file i. made so that it can be opened 

NOTE. -Copies of any of these patents wIll be furn­
ished by Munn & Co. for ten cents each. Please send 
the name of the patentee, title of the invention; and date 
of this paper. 

1'he best book for electrICians and beginners in elec· 
t.ricity is . .  Experimental Science." by Geo. M. Hopkins. 
By mail, �. Munn & Co . .  publishers, 36'1 Broadway, N. Y. 

Rocbe's U New Standard " F.Jectric Necktie Pin. 
Works like a charm. Midget Battery. The electriC 
light is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche, 259 Greenwich St .. New 
York. 

ur Send for new and complete catalogue of SclentiHc 
and other Books for sale hy Munn &; Co., 361 Broadway, 
New York. �'ree on applicatiOn. 

HINTS TO CORRESPONDENTS. 
Names and A ddress must accompany all letter. 

or no attention will be paid thereto. This is for OUl 
information and not for publication. References to former articles or answers should 
give date of paper and page or number of question. 

I n q u lrle" not answered ill reasonable time should be repeated : correspondents will bear in mind that 
some answers reqnire not a little research, and. 
though we endeavor to reply to all either by lettel 
or in this department. each must take bis tum. 

B 
u �e:u� �����s

to,�fJ
rc:eas;u�ls���t�

O!d���:� 
honses mannfacturing or carrying the same. 

Special 'V rltten I nfo rmation on matters 01 
personal rather than general interest cannot be 
expected without remuneration. 

Scle n t l ft c  A m erican Su ppl eme nts referred 
to may be had at tbe office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt 01 
price. 

Ili i neral" scnt f.or examinatIon should be distinctly 
marked or labeled. 

(7652) J. F. W. C. asks:  W h o  waf' the 
inventor of, or the llrat tbat made malleable Iron ? A. 
The process of converting ca.t iron into mlileable iron 
was known in 1722 and described by ReBumur. Patents 
were issued for the process to Lucas, in England, in 1804, 
and agam to Brown and Lennox, about 1850. Malleable 
iron wa. made at Elizabethtown, N. J., in 1835. 

(7653) P. L. M. wr ites :  Three men want 
to carry a log 18 feet long. of equal weight throughout, 
one man at the end, the other two to use a cross stick. 
How far from end should this stick be placed sO that all 
would carry an equal weigh(? A. The stick should be 
placed 4� feet from the end of the log in order that the 
two men holding it should carry each % of the weight of 
the log, and the man at the other end should carry the 
same weigbt. % of the log, 

(7654) L. C. L. wri tes : 1. I intend mak­
ing a small magneto-electric machine. Can I wind the ar­
mature with donble-covered wire ? If so. what size is 
best! A. For your small magneto use any size from No . 24 
to 30 single cotton-covered wire as may be convenient. 2. 
How long will a concentrated solution of metol.quinol 
developer keep its strength if kept in a well corked bot­
tie ? A. We cannot tell yon how long a solution of 
metol. quinol developer will keep in a well corked bottle. 
To find out you have only to \-ut some in a bottle, put the 
cork in firmly and await the result. 3. Do negatives 011 
celluloid Hlms require varnishing? If so,what is the hest 
composition ? A. Gelatine negatives do not require var­
nishing, though they may be varnished with any good 
negative varnish. 4. What proportion of zinc and lead 
will make an alloy hard enough to nse for the cylinder 
ca�ting of a small steam engine ? A. No alloy of zinc 
and lead is very hard. 

(7655) D. A. McD. writes : I h ave !'ome 
small pieces of marble � inch thick around my Hreplace; 
they were cemented to the brick to make nice finish. 
They have come loose and need cementing again. Can 
you tel l  me what kind of cement to use that will hold the 
pieces in place and the fire will not cause to come loose. 
A. Soak plaster of Paris in a saturated solution of al um 
in water; bake in an oven ; reduce it to a powder; mix 
with water and apply ; it sets very firmly. 

(7656) L. J. M. asks for a recei pt to 
make hard putty such as carriage painters and jewelers 
use. A. Try the following : Boil · 4 pounds of brown 
umber and 7 pound� of linseed oil for two hours; stir in 
two ounces of beeswax; take from the fire and mix in 
5).\! pounds of chalk and 11 pounds of white lead ; the 
mixing must he done very thoroughly. 

( 7657) J. M. F. writes : Among those 
who live by the sea the belief is very prevalent that the 
tide influences the wind, and that a wind is more likely 
to rise or fall or change on high or low tide than at 
other times of the day. Is this a fact ? Ann if so, what 
is its physical cause ? A. The belief is no doubt well 
founded. for the displacement of the air over tbe sea 
near the shore by the rising tide naturally tends to move 
it toward t.he shore and over the land, while the falling 
tide draws the air from the land to fill the displacement 
made oyer the sea. Tbe effect is very small witb or­
dinary tides, -but should be very perceptibly felt on the 
shores of the Bay of Fundy, where the tidal range i. 
from 30 to 60 feet, 
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NEW BOOKS, ETC, 

LIQUID AIR A N D  THE LIQUE1<'A CTION OF 
GASES. Theory, History, Biography, 
Practica I A pplicatlO n s, Manufacture. 
By T. O'Oonor Sloane, Ph . D . New 
York : M unn & Company, 1899. P p  . 
365. 12mo. Illustrated. Price $2. 50. 

No subject, save perhaps wireless telegraphy, is at­
tracting as much attention at the present time as Jiquid 
air. Heretofore tbe literature upon the subject has been 
entirely in the form of articles in the scientific and tech­
nical journals and papers in the proceedings of learned 
societies. It has been reserved for Dr. T. O'Conor 
Sloane, the well known writer un physics, to bring to­
getber the theory and the facts concerning. the lique­
faction of gases in tbe form of a book. and he has per­
formed his task with great ability, and the volume has 
been entitled .. Liquid Air and the Liquefaction of 
Gases. " Jt deals with thc theory, history, biography, 
applications and mannfacture of liquid gases. First the 
subject of physics is taken up, and tbi. is followed by 
chapters on Faraday, Picte!, Cailletet, Von Wroble\vski. 
Olszewski, Dewar and 1'ripler, In these chapters the 
author has successfully blended biographical notes witb 
a succinct account of the pbysics and chcmistry of the 
subject. Then follow descriptions of various forms of 
apparatus for making liquid air, experiments tried with 
liquid air, and some applications of low temperaLure. 
The entire history of th� liquefaction of gases from the 
earliest times to the present is adequately treated, and 
this is supplemented by an illustrated description of ex­
periments that have excited the wonder of audiences 
wherever liquid air has been experimented with. The 
book is handsomely illustrated, including portraits of 
pioneer investigators, and furtber details concerning it 
will be found in auother column, The publishers of the 
SCIENTIFIC AMERICAN feel, in offering this book to the 
public, that it is issued at a most opportune time. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL 25. 1 899. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

[ See note at end of list about copies of these patents.] 

Abdominal bandsget J .  Schwarz . . . . . . . . . . . . . . • . . .  623,566 
Acid, ma.nufacturing para·guaiacol sulfonic, E. 

Bare
I
L . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . _ . . . . . . . . . . . . . .  623,760 

Adjustable bracket, J. C. Carpenter_ . . . . . . . . . . . . ..  623,fIl7 
Adverti�ing apparatus, S. H. Ayer . . . . . . . . . . . . . . . . .  6'2.1,865 
Advertising apparatus. 'T. G. Daly . . . . . . . . . . . . . . . . .. 6'!3.889 
Advertising device. ]1'. W. Hayward . . . . . . . . . . . . . . . 623,664: 
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Album, rotary. G. Heimlich . . . . . . . . . . . . . . . . . . . . . . . . . 1)23.603 
Alkali metals. process of and apparatus for man-

ufacturing, C. E. Acker . . . . . . . . _ . . . . . .  _ _ _ _ _  . .  _ _  . .  623,691 
Alkalies. process of  and apparatus for making 

caustic. C. E. Acker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'2.1.693 
A lkalies, purifying caustic, W. lJRng et al. . . . . . . . .  623,918 
Alloys, proce�s of and apparatus for manufactur-

in� metallic, C. E. Acker . . . . . . . . . . . . . . . . . . . . . . . . . 623.692 
A mmonium nitrate, makin�.T. �·airley . . . . . . . . . . . . 6'23,893 
Animal catch in" and holding tool. H. G. Metzig . . 623.612 
Animal trap, C. H. Boettcher . . . . . . . . . . . . . . . . . . . . . . .. 6'23,870 
Asphalt melter, �'. S. Miller _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . .  623,613 
Back pedaling brake,  J. C. Crocker . . . . . . . . . . . . . . . . 623,949 
Back pedaling brake, C. J. PihL . . . .  _ . . . . . . . . . . . . . . .  623,\J28 
Back pedaling brake, S. & S. Priest, Jr . . . . . .  _ _  . . . . . 623,825 
MaJing press. Rankin & Storm . . . . . . . . . . . . . . . . . . . . . . . 6'23,826 
Basin or tnlet for sewers, catch, B. F. Nicholas . . . 623.731 
Basket, S. E. Parrish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . 623,927 
Beading machine,  1. E. Booth . . . . . . . . . . . . . . . . . . . . . . . 6'23.872 
Bearing, ball ,  W. �·riend . . _ _  . . . . . . . . . . . . . . . . . . . . . .  _ . . 623$)4 
Bed screen, folding, T. J. Powers . . . . . . . . . . . . . . . . . . 62H,73'i' 
Bedstead, T. Guilbault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,956 
Bell, call, E. C. Worns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'6,589 
Belt, electric, W. P. �'reeman . . . . . . . . . . . . . . . . . . . . . .  623.953 
Belt, electnc. W. H. 1. Geiger . . . . . . . . . . . . . . . . . . . . . . 62'6.609 
BIcycle, W _ Konrad, Jr _ _ _  . .  _ _  . . . .  _ . . . . . . . . . . . . . . . . . .  623,914 
Bicycle chains, etc. , coupJing for, M. L. Williams 623,800 
Bicycle gearing. W. Greiner . . . . . . . . . . . . . . . . . . . . . . . . 623,7E() 
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Bicycle steering forks, construction of, Russell 
& Liming_ . _ . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  623,832 

BICycle support, B. HubbelL . . . .  _ . . . . . . . . . . . . . . . . . . . 623,760 
Bicycle support, C. A. Myers _ _ _  . .  _ .  _ . .  _ . . . . . . . . . . . b'23,60' 
Bicycles, etc., crank mechanism for, J. H. Atter-

bury . . . . . .  . . . .  . .  . . . .  . .  . . . .  _ . . . . . . _ _  . . . . . . . . . . . . . . . .  623_863 
Binder, tem

n
orary, A. W. Rasmussen . . . . . . . . . . . .. 623.627 
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Box folding machine, J_ W ebb _ _ _  . .  _ _  . . . .  _ . . . . . .  _ _ _ _ 62:1,086 
Box hingirlJ,( machine. D. H. Saun ders . . . . . . . . . . . . 623,834 
Bracket. See A djustable bracket. l .. amp bracket. 
Braiding machine thread carrier, E. If. Cabezola. 

623,514, f,23,515 
Brake shoe, P. B. & J.  MacGregor . . . . . . . . . . . . . . . . . . o .. t:url2 
Brake shoe, R. W alsb . . . . _ . . _ . . . . . . . . . .  _ . . . . . . . . . . . . .  623J>M 
Brand ing iron, W . .... Hutchinson . . . . . . . . . . . . . . . . . .  623.670 
Brick or tile machine die . .... D. rr. Lehmann . . . . . . .  623.920 
Bridges. construction of metal concrete arch. H .  

V .  Hinckl e y .  _ _  . .  _ _  . . . . . .  _ _  . .  _ _  . . . .  _ . . . . . . . . . . . . _ _ _  623,� 
Brush and shoe cleaner, combined bla.cking,�H. C. 

Vollmar. _ _ _ _ _ _  . . . . . . . . . . . .  _ _  . . . .  _ . . . _ . . . . . . . . . . . . . . 623.582 
Brush holder, ocrubbin", J. E. Mullins . . . . . . . . . . . . 6'23.616 
Brush machine block holder, W. C_ Read . . . . . . . . . . 623, 500 
Buckle, harness, W. G. Davis . . . . . . . . . . . . . . . . . . . . . . . 623,704 
Building blocks, m achine for moulding hollow 

concrete, H. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,686 
R�r��� c:t\���i�g 

E��b���,' A: Be·rg.' : : : : : : : .' : : .' .' : : : �:� 
Button, snap, 'I'. R_ H yde, Jr . . . . . _ _  . . . . . . . . . . _ _  . . . . 62.1.720 
Cable grip, J.. J .  Wilde _ _ _ _ _ _ _ _ _  . . . .  _ _  . . . . . . _ _  . . . . . . . 0'23,805 
Caisson hoisting and air lock apparatus. B.  Golds-
cal�g����B: 'O;H;':re: : : : : :  ::::::::::::::::::::::::::.: �:�� 
Can luck cover. milk, n. J. W. Hamill  . . . .  _ _ _  . _  . . . . b'23,957 
Car air pipe coupling. railway, M. ]1'. Sinclair . . . . . . b"2!{.573 
Car. convert ible railway. J.  A .  Brill . . . . . . . . . . . . . . . .  6'.13.764 
Car coupling, G. W. Hamilton . . . . . . . . . . . . . . . . . . . . . .  b'ZJ.M2 
Car coupling, Hart & Padgett . . . . . . . . . . . . . . . . . . . . . . 623,902 
Cur coupling, S_ Smith . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  _ .. 623,845 
Car frame bolster, logging. S. Parker . . . . . . . . . . . . .  6?.3.73a 
Car "uard. freillbt .. P. R. 'l'ret hewey . . .  _ . .  _ _  . . . . . . .  613,580 
( �ar life lZuard. railway. G. A. Parment�r . . . . . . . . . .  6'23.818 
Car life Baving g-uard, street., J. H. RoblIlson . . . . . fi2.1.929 
Car spring seat. A. O. Buckius . . . . . . . . . . . . . . . . . . . . . .  f;�.942 
Car wheel, cushioned. C. H. Cameron . . . . . . . . . . . . . . b'23,883 
Cars. aIJPl iance for automatico.l 1y  operating pneu-

matic or electriC, 8. Ii'. Carpenter . . . . . . . . . . . . . . . 623.944 
Cnrbureter. C. O. J�ange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,725 
('aroing eIl�ine doffer driving m echanism, J. S. 

Eaton . . . . . . . . . \ . . .  . . . .  . . . . . . . .  . . . .  . . . . . .  . . .  . . . . . . .  62:'�.n50 
Cart, �'. Weber . . _ _  . .  _ _ _ _  . . . . . . . .  _ _  . . . . . . . . . . . . . . _ . . . . . 623,&13 
Cart or wagon, dumping, E. A. Parrish . . . . . . . . . . . .  623.819 
Cash aurt pnckuge carrier. E. C. Gipe . . . . . . . . . . . . . . . 62a.�.JJ 
Cash car, M. W. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . b'23.6a2 
Cash reglster and calendar, combined, G. S. Web-

ber _ _ _ _  . . . . . . . . _ _ _ _ _ _ _ _ _  . . . . . . _ . .  _ . . . . . . . . . . . . . . . . .  623.587 
Catamenial �arment. G. H. Everson . . . . . . . . . . . . . . . . 62:lti58 
Chain, G. U. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,959 
Cbart form. A. H. Rice . . _ _  . .  " _ _ _ _  . . . . . . . .  _ . . . . . .  _ _ _  620,561 
Chiffonnier and bath tUb. combined, T. H. Schot-

tenberll _ _ _ _ _  . _ _  . _ _  . . . _ _ _ _ _  . . . .  _ _  . . . . . . . . . . . . . .  - . . . .  623.b38 
Churn. G. W_ Holt, Jr _ _ _ _  . . . . . .  _ _  . . . . . . . . . . . . . . . . . . b'2-"l.ti68 
Ci�Rr packer. J. H. Snyder _ _ _ . . . . . . . . . . . . . . . . . . . .  _ 623,634 
Clamp. See Rail clam p. Rope clamp. 
Cloth pressing an d  shrin king apparatus, C. H. 

Behnisch . . . .  _ _ _ _ _ _ _ _ _ _  . _ . . . . . . _ _  . . . . . . . . . . . . . . . . _ _  623.648 
Clutch, frlct.ion.  Z. Keongh . . . . . . . . . . . . . . . . . . . . . . .  623.fl5O 
Coach, invalic1 .  n. It. Rennet.t. . . . . . . . . . . . . . . . . . . . . . . .  b'Z3.591 
Coal loac1in:z device, J. V. Schaefer . . . . . . . . . . . . . . . . . h".l.'1.565 
Cock, ball, 'I'. Dillon . . _ _ . . . . _ . . . . _ _ _ _ _ _ _  . . . . . . . . . . . . . .  623,706 

(Continued <m pQ.Ue $87) 
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ORDINARY RATES. 

Inside Palle, each insertion. - "IS centK a line 
Back Palle. each insertion, - - $1 .00 a line 

m-For some classes of Advertisements. Special and 
Hi(Jhe'T rates are required. 

'l'he above are charges per agate line-about eight 
words per line. This notice shows the width of the i ine. 
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morning to appear in the fullowinz weekfs issue. 

W09t!u����e!���a�S 
time and money by using our 

and Hand Power lDacnlnerg 
SEND FOR CATALOG UES­

A-Wood-working Machinery. 
B-Lathes, etc. 

SERECA FALLS MFG. COMl'An, 
695  Water St •• Seneca Fal ls .  N .  Y .  

AMERICAN PATENTS. - AN INTER-
eRting and valuable table showing the number of patents 
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31. 1894. Contained in SCI ENTIFIC AMERICAN SUP­
PLEMENT. No. 1 002. Price 10 cent •• '1'0 be had at 
this office and frow all newsdealers. 

.PCWER & FOOT I SHAPERS . P L  L\ H E R S  D R i l lS 
... AT H E S. �t'tf�LN.,E-pr,�gP ��;rlLIJ�"l��i:r 
5 E BASTiAN LATH E C O . 1 2 0 C U LVERT �T. C INC INNAT I . O .  
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&il;It>�:s��. P1an-
SHEPARD LATHE CO .• 133 W. 2d St •• Cincinnati, O. 

H A V E  T H E  LATEST I M P R O V E M E N TS. 
No machine sbop can be tborougb1y up-to>-dl.te _It bas tbe mo.t 

modern per­
fected tool •• r�: instance, 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  
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cJ:'���lfO�� A.bley Holder. are 
WALWORTH M F G .  CO •• 20 Oliver St •• Boston . Mass. 

B A R N ES' 
New Friction Disk Drill. 

FO R LI G HT WO R K. 
Has th.se Great Ad"antages: 

The speed can be instantlr changed from 0 to 1600 
:.!nt.hbeu���i� � ������
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emaUeat or largest drills within its range-a won­
derful economy in time and great saving in driB 
bre.�. Send for catalogue. 

W. F. & J NO.  BA R N ES CO.,  
1999 Ruby St.,  Rockford, Ill, 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD. SINE. TANGENT, 
REFLECTING and WIEDEnANN 
GALV ANOnETERS . • • • • 

Catalogue free. 

E. S , Ritchie & Sons, Brookl ine, Mass. 
Queen 's Patent " Trip le Plate " 
Toep ler-Holtz Electrical Machine. 

Can be  used a t  all � time. of year In � all kind. of 
Prices ralllre, mom 
to $50. 
on appli<,att,,!', 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatin

N 
of open circuit batteries, bistorical dry 
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dry cells. wiib three illustrations. Contained in �Cl­
ENTIFIC A .. ERICAN SUPPLEMENT, No. 1 0 0 1 . Price 
10 cents. '1'0 be had at tbls office and from all news­
dealers. 

PUNCHING & (S).S' . '� 
SHEARING ! '" 
MACHINERY. 

' 

If Interested. write the 
E. 5. STI LES PRES5 CO. 

WATERTOWN, N. Y . ,  
for tbeir Illustrated Catalogne . .  S .  A." 

H IGH GRADE W���G MACHINERY • Single Machines or Com­
plete Equipments for 

Any Class of Work. 
Your Correspondence is Solicited. 

a:r Illnstrated Matter and Prices on 
application. 

-'� J .  A. FAY &. CO. 
1 0 - 3 0  J o h n  S t . .  C I N C I N NATI .  O H I O  

25c. Worth of Tool Know1od[o 
t.�d"e
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present market prices. 8end 25 cents 
at once for 
M O N T G O M E R Y ' S  T O O L  CATALOG U E  
for 1898. 510 pages witb index at back. 
A handy bonk for every machinist and 
foreman of worksbop or factory. The 
finest and most accurate i lJustrations. 
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M O N TC O M E R Y  '" C O .  
lOIS Fulton �t .. eet. New York. 

Coin · as.ortlng and counting apparatll�" J . . /t.. 
Kray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.916 

Cooker. portable feed. W. S. Wrlgbt . . . . . . . . . . . . . .  6Zl.755 
Cooker. steam. T. G. Wil.on . . . . . . . . . . . . . . . . . . . . . . . .  623,8/i8 
Corn roaster. S. C. Brln.er . . . . . . . . . . . : . . . . . . . . . . . . . . 623.512 
Cornet mute. C. J. Kiefer . . . . . . . .  : . . . . .. . . . . . . . . . . . . . 623.912 
Cot, A. J. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.814 
Couch. folding. G. Brown. . . . . . . . . . . . . . . . . . . . . . . . . .  623,593 
Coupling. See Car coupliug. Car air pipe coup-
_ ling. Tbill coupling. 
Crane. A. Grafton .. . . , . . .  ; . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  623,779 
Crate, folding, S. B. Tbompson . . . . . . . . . . . . . . . . . . . . . 623.849 
Cultivator. M. & A. Sattley . . . _ _  . . . . . . . . . . . . . . . . . . . . .  623,564 
8�1�:�:�g� ���t����':r.
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Cusblon or bassock. N. F. H urdel . .  . . . . . . . . . . . . . . . .  623.548 
Cutter. See Meat cutter. 
Cyanld •• making �'rank & Caro . . . . . . . . . . . . . . . . . . . . . 623.709 
Cycle back fork end. Roger. & Patrick . . . . . . . . . . . . . b'2:l.830 
Cycle .teering fork. O. Barnish. Jr . . . . . . . . . . . . . . . . .. 623,507 
Damper. A. Borden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Zl.873 
Dead center., device for flndlnl'. J. J. Gustaf . . . .  " 623,712 
Detergent, A. J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,716 
Digging macblne. velletab1e. J. F. Carroll . . . . . . . . 6Zl.767 
Display package. A. H. Bnrt . . . . . . . . . . . . . . . . . . . . . . .  62.1.594 
()is play .tand, C. R. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23,827 
Display stander. A. B. Scbanz . . . . . . . . . . . . . . . . . . . . . . . 623.835 
Dis
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Distilling Ilpparatu •• J. D. C. Brown . . . . . . . . . . . . . . . . 62;1.880 
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Draul/bt Inducer. C. �'. Roberts . . . . . . . . . . . . . . . . . . . . .  623.743 
Drawer. de.k or cabinet, W. S. Grange . . . . . . . . . . . . . 623.037 
Dredge. hydraulic. B. H. Mueble . . . . . . . . . . . . . . . . . . . 623.804 
Drill engine. band. M. H. Olsen . . . . . . . . . . . . . . . . . . . . . 623.816 
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Dust collector. C. �'. Verrell . . . . . . . . . . . . . . . . . . . . . . . . 6'.!3.639 
Dye ann making same, fitray black anthraquinone, 

K. Tbun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.638 
Dyeing union •• Becke & Beil . .  . . . . . . . . . . . . . . . . . . . . . . 623.697 

�:��:;i���b�ff.
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Electric brake. C. P. Pu.baw . . . . . . . . . . . . . . . . . . . . . . .  623.b':ll> 
Electric circuit breaker, automatic, M. Bouchet . . 623,511 
Electric incandescent tube, W. J. McCutcheon . . .  623.700 
Electric I igbting system. R. O. Hood . . . . . . . . . . . . . . 623.607 
Electric meter. T. Duncan, 

6Zl.521 to b'23.525. 62�.527. 6Zl.529, 623.530. 623.532 

�}:�t�l� ::�:�: rit�f����I�a��. �;. ���c�:� : : : : : : : : �  �:g:i 
Electric motor, T. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,528 
Electric motor regulation, O. H. & A. F. Pieper . . . 62a,622 
Electric third rail system, I.... M. Maxham . . . . . . . . . . 623,610 
Electrical conductor terminal bead, Sewall & Pro-

cunier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.570 
Electrical Jl(low light. W. Nernst . . . . . . . . . . . . . . . . . . . .  623.811 
EJectromal{net, differential, J. S. Stone . . . . . . . . . . . .  623.5i9 
Elevator, J. HadHeld . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 62:l.901 
Elevator brake. safety, W. Hay . . . . . . . . . . . . . . . . . . .  , 623.663 
Elevator locking device, T. Van Kannel . . . . . . . . . .  ·. 623,850 
Engine. See Drill engine. Explosive engine. Motor engine. Rotary engine. 
Engine, A. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ... 623,'176 
Engines. speed regalator for explOSIve, J. A. Se-

cor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.567 
Engines. electric Igniter for explosive, J. H. Frew 623,778 
Excavating or mining, apparatus for facilitating, 

H. H. Francis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,598 
Exercising machine, finger, W. Bonney . . . . . . . . . . . 623.592 
Exbibiting samples. etc .• device for, L. Stefany . . 623.636 
Exhibitor and cabinet, window shade. Hamilton 

& Mourning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.543 
Expan.lon bolt. K. & V. McCreery . . . . . . . . . .  _ . . . . . . 623.809 
Explosive engine, J. A. Secor . . . . . . . . . . . . . . . . . . . . . . . 62.'i,568 
F.xtension table, C. W. Munz . . . . . . . . . . . . . . . . . . . . . . . .  628,682 
Extractor. T. Fairley . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'23.892 
Fastener for gloves, etc. , W. S. Richardson . . . . . . . . 62."i.688 
Faucet and attachment therefor, A. E. Warwick. 623,640 
Felly .bield. A. N. Poe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.62.1 
Fence fabric, woven wire, J. S. Burton . . . . . . . . . . . . 623,765 
�·ence. portable. W. BOul/eno . . . . . . . . . . . . . . . . . . . . . . .  623.700 
Fence, wire. E. F. Sbellaberger . . . . . . . . . . . . . . . . . . . . .  623.841 
Fertilizer distributer and seed planter. H. Heu-

Iinl/s . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6Zl.733 
�'iftb wbeel for electrical vehicle., T. L. Camp . . . . 623.651 
FIlter, Gage & Searing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 623.955 
Filter, ambulant. W. A. �·reise . . . . . . . . . . . . . . . . . . . . . .  623,894 
Filter. pack saddle. W. A. Frei.e . . . . . . . . . . . . . . . . . . .. 623.7 7 
�'i1tering intake, J. W. Hammett . . . . . . . . . . . . . . . . . . . . 
FilterinQ' oil. T. Gaunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fire eRcape, W. H. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fire extinguisher. chemical. Van Riper & Guthrie 1 
Fire extinguishing compound. G. Kdwards . . . . . . . .  623,657 
Fishing reel brake. H. W. Howe . . . . . . . . . . . . . . . . • • • .  623 718 
Flash f igbting apparatus, P. Boy.,r . . _ . . . . . . . .  ; . . . .  6Zl.874 
Flnid actuated rel/ulator. Wilson & Webb . . . . . . . . . 6Zl,934 
Folding and creasing machine. J. �'. & J. A. Cam-

eron. . . . . . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . . . . . .  . . . . . . .  623,882 
�'olding table, H. G. LeisenrinJl( . . . . . . . . . . . . . . . . . . . . 623.794 
FoldlnJl( trap. C. C. Brandon . . . . . . . . . . . . . . . . . . . . . . . . . 6Zl,875 
lI'urnace. See Rosf\Ung and smelting furnace. 

Smelting furnace. 
Furnace charging apparatus. blast, S, T. Wellman 

et al. . . . .  . .  . . .  . . .  . . . . . .  . . .  . .. . . .  . . .  . .  . .  . . . .  . . . . . . . .  623.8&1 
Gage. See Micrometer depth gage. Railway 

tie plate gage. 
Game board. J.  G. Erickson . . . . . . . . . . . . . . . . . . . . . . . . .. 623.5!1i 
Game board, G. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.907 
Game board or puzzle, W. C. Breltenbacb . . . . . . . . . . 623,876 
Game, mechanical and magnetic amusement, H. 

Cottrell , . . . . . . .  _ . . . . . . . ' . . .  , . .  , . . . . . . . . . . . . . . . . . . . .  62.�,887 
Garbage cabinet, A. K. Waneu, Sr . . . . . . . . . . . . . . . . .. ,642 
Garbage depository. H. Brinkmann . . . . . . . . . . . . . .  . 
Gas burner, acetylene. F. J. Patten . . . . . . . . .  _ . . . . .  . 
Gas burner, hydrocarbon, V. W. Bumgarner . . . . . •  

Gas burner igniting device. A .  L.  Rogart . . . . . . . . .  . 
Ga. generator, acetylene, J. T. Kelso . . . . . . . . . . . . . .  b'23.910 
Gas generator. acetylene, P. Purviance . . . . . . . . . . .. 623,624 
Gas generator. acetylene, F. Rbind . . . . . . . . . . . . . . . .  623.829 
Gas ligbtlng device, A. Simonlni . . . . . . . . . . . . . . . . . . . .  62.1.572 
Gas meter. J. E. & H. L. Kennedy . . . . . . . . . . . . . . . . . . 623.911 
Gas producer, J. A. Bellon-Lencauchez . . . . . . . . . . . . 623,868 
Gate, K. Gore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6"..3.661 
Gelatin. glycerin, and blcbromate of pota.h 

treating. C. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.608 
Generator. See Gas generator. 
Glove fR,stener, W. S. Richardson . . . . . . . . . . . . . . . . .  623,687 
Governor. engine. G. E. Riblet . . . . . . . . . . . . . . . . . . . . . . 623.740 
Governor. gas engine, J. C. Scbneble . . . . . . . . . . . . . . . 623.630 
Grating or shaving macbine, food, A. S. Adam . . .. 623,646 
Grinding and polisbing apparatus, W. L. Kann . . .  623.788 
g�:�al�: �n!gp��
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Grinding or polishing machine. E. Rivett . . . . . . . . .. 623,742 
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Guns. firlnl/ lock for breecb 10adinJl(. C. Pobllt . . . .  623,824 
Handle. See Mop bandle. 
Harrow. W. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.�.759 
Harrow. J. Hagl/lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,601 
Harrow. disk. M. W. Koun .. . . . . . . . . . . . . . . . . . . . . . . . .  623.677 
Harrow, disk. O. R. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.1.575 
Hat fastener. S. A. Stienbarger . . . . . . . . . . . . . . . . . . . . . 623,745 
Hat holder for seats. etc., S. E. Colclazer . . . . . . . . . . 623.945 
Hat .tand. E. B. Mal/ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.727 
Heating system, vapor, P. J. Henderson . . . . . . . . . .  623,715 
Heel rubber. J. H. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . .  623.!m 
Hinge. blind, G. W. �'ernald . . . . . . . . . . . . . . . . . . . . . . .  623.952 
Hinge, lock. J. W. Neal . . . .  . . . . . . . . . . . . . . . . . . . . . . .  62a,926 
Hoeing machine, J. �'. Carroll . . . . . . . . . . . . . . . . . . . . . . . 623,766 
Horseshoe calk attachment. K. J. Gaitzsch . . . . . . .  623,896 
Hub aud axle, A Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . 623.784 
Hydrocarbon burner. E. E. Crook . . . . . . . . . . . . . . . . . .  623.518 
lIIuminator. J. H. Spr8.llue . . . . . . . . . . . . . . . . . . . . . . . . . . 623.576 
Incande.cent bnrner glow body. G. Kohl . . . 6Zl.723. 623.724 
Insole. J. Jaque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.549 
Intrencblnll tool. L. H. Wlgbtman . . . . . . . . . . . . . . . . 623.752 
Iron. See Brandinll iron. 
Iron. puddling. R. A. Carter . . . . . . . . . . . . . . . . . . . . . . . . 623,65-1 
Journals and bearings. protecting device for, E. 

B. W. Reicbel . . . .  . .  . . . .  . .  . . . . . . .  . .  . . . . . . . . . . . 62.1,628 
Jnmplng rope. G. Beckb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,698 
Knitting machine, Circular. A. J .  Gulich . . . . . . . . . . . 623,539 
Ladder. combination. L. C. Hall . . . . . . . . . . . . . . . . . . . . 62.1.540 
Lamp. alcohol or spirit, Otten & Henneman . . . . .  623,555 
Lamp and fan, combined electriC arc, J. Melzer . . 623.801 
Lamp bafle and socket, incandescent, A. C. M. 

Prucker. . . . .  . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  62.1.623 
Lamp bracket. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . 623.006 
Lamp, gssolene, J. A. Yarton. . . . . . . . . . . . . . . . . . . . . .  623,756 
Lamp, petroleum incandescent. Nicolai & Asch-

ner. . . . .  . .  . . . .  . .  . .  . .  . .  . . . . . .  . . .  . .  _ . . . . . . . . . . . . . . . . . 62.1.812 
Lamp. portable electric, A. Drescher . . . . . . . . . . . . . . R2:-l.656 
I,ast. E. L. Goding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.711 
I.lasting machine. A. E. Stirckler . . . . . . . . . . . . . . . . . . .  623,848 
Lawn rake. P. B. Ensley . . . . . . . . . . . . . . . . . . . . . . . . .  : .. 623.708 
Limb. artificial. L. Riebel . Jr . . . . . . . . . . . . . . . . . . . . . .. 6Zl.741 
Loading and unloading stone, attachment for 

wagons for. J .  W. Knopp . . . . . . . . . . . . . . . . . . . . . . . . 62.1.676 
Loading vessels, runway for. A. Mullan . . . . . . . . . . .  623,615 

1 � 1 [;"fJ Automa��:ach ines cr Q ? fORMINg  WIRE " ... Q from coil Into shapes .Imilar 
( ./"\ to cnts. We can furni.h ma-

Lock. See Door lock. Pin tumbler lock. Sash 
lock. 'rime lock. 

I,ock. C, W. A. Romer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.831 
Locks. making safety, H. Brlsselet . . . . . . . . . . . . . . . 623.701 
I.locomottve, com pound, J. Player . . . . . . . . . .  623,735, 623,736 
I.oom. W. G. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.951 
Loom, E. Herzi" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,60( 

� a...D J'--- . ( chines or goods, as desired. 
o '==.. a:r Send for Circulars. 

� � BLAKE & J O H NSON,  
P. O. Bos 'f. WATERBURY, CONN. 

Loom warp .top motion. J. U. Northrop . . . . . . . . . . . 623,732 
Match boxes having sliding covers, contrivance 

for bolding, A. Aumont . . . . . . . . . . . . . . . . . . . . . . . . .. 623.864 
Match dlpplnJl( macblne. E. J. yonng . . . . . . . . . . . . . .  623.757 
Maximum meter, H. W. young . . . . . . . . . . . . . . . . . . . .. &tJ.861 
Measure grain. J. Fey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.775 

(Continued. on page �88) 

There is no virtue gal-
vanized iron, not found in 
Apollo ; there is no fault, 
not found in the common 
makes. 

Apollo Iron an d  Steel Company, Pittsbur&h. 
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Hold • •  t r a i g h t  or 
taper .hank drill •• 

a:r Send for catalogue. 
S K I N N E R  C H U CK C O . ,  Church St •• New Brita i n .  C o n n  

Our Toolmakers' Clamp 
i. made of hl�hest quality steel, ca.e bardened. 
carefully polisbed and fini.bed. The best clamp 

made for holding small work In drilling. 
tapping, etc. 

Made In following sizes : � I�.cb, p,!,ce. pos�pald, e,\�b � cel!ts. 
2% "  .. .. .. 75 .. .--v-""'"' � .. " " .. 95 .. 
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SCription of our entire line of Tools, 
Valuable Recipes. Tables. etc. 

J. STEVENS ARMS & TOOL CO., 
P. O. Box 18, 

Chicopee Falls, Mass., U. S. A. 

Dynamos-Motors. 
Multi-Polar Iron-Clad Type. 

Slow and Moderate Speeds. A 
Modern Macbine embodying 
all tbe best features in Dyna­
mo and Mutor Construction. 
&
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o
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ROTH BROS. & CO .. Mfrs. 
88-92 W. Jackson Street, 

Chicago, III . . U. S. A. 

BORING AND TURN ING � 
MILLS, '. 

4, IS and 8 Foot Swing. 
H. Bickford ,  Lakeport, N . H .  

a:r Write for Pbotograph 
and Low Prices. ------ ---------------------

The Standard Magneto. 
Our blgh grade Magneto Bells and 

Receivers are recolol:nized to be the 
be.t on tbe market. We bave tbe 
best facilities for their manufacture, 
we use the best materials, and em­
ploy tbe most .kllled workmen. Hence 
a� a goods are not only un-

. <.��." .. ,�_v_u. unequaled. Senafor Cat­
correspond with us. 

The H oltzer·Cabot E l ectric Co • •  

Boston (Brookl i ne).  Mass. 

CO R N E R  

WELL DRILLING 
lachines 

OVer 70 .Izes and .tyles. for drilling either deep or 
shallow well. in any kind of .011 or rock. Mounted 
on wbeel. or on .ms. Witb engine. or borRe powers. 
Strong. 81mple and durable. Any mecbanic can 
Operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

ACETYLENE ! 
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8 National Acetylene Gas Generator. rl'he 
most brilliant light ever produced ; safe, 

cheap, efficient ; can be installed any­
where. Does the proposition interest 
you 1 If 80, write for catalogue and 
price •. THE NATIONAL ACE. 

T¥LENE GAS CO., 909 New 
Eniliand BId"., Cleveland, O. 

Buy Telephones 
T H A T  ARE G O O D-·N OT ..  C H EAP T H I N G S . "  

The difference In cost Is little. We lluarantee 
our apparatus and guarantee our customers 
against loss by patent suits. OUi' guaran-

tee and instruments are both K'ood. 
WESTERN T E L E P H O N E  CONSTR U CTI O N  C O .  

2 5 0·2 54 South C l i nto n St . . Ch icag o .  
Largest ManufactUTers o f  Telephones 
exclusivelll in the United States. 

" A m erica n - H u n n i n gs "  
T E L E P H O N E S .  

Transmitters, Magneto Bells and Tele­
phone Swltebboard.. Over 200.000 of 
our tele�bones in successful operation. 
�r"J':n� �t':.'ie
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simrle line or metallic circuit and number of 
telepbones to be nsed on one line. II]r Send 1M' catalogUe uS. A." 

AMERICAN ELECTRIC TELEPHONE CO.,  
1 7 3 South Canal St.,  Chicago, I I I .  

Williams' Shaving Stick. • , 25  cents. 
Genuine Yankee Shaving Soap, 10 cents. 
Luxury Shaving Tablet. . • • 25 cents. 
WIlliams' Shaving Soap ( Barbers'), 
Six Round Cakes, I lb.,  • • • • 40 cents. 
Exquisite also for toilet. Trialcake for 2c. stamp. 

TheJ.B.wn.UAMSCO.,Glaatonbury,CoDD. 
LONDON : 64 GREAT RU88E.LL ST., w.e. SYDNEY: 1 6 1  CL.ARENc�aT. 

PATENTED HOLDERS and INSERTED 
• CUTTERS for ·.rnrnlng. Form-

.'� ing, Tbreadlng. Bor-
D ing, Cutting-off and Kn.urlinll. ' T.ime 
� :=¥t> and stock saved in fOrging, and grInd-

ing mR-de easy by these constructions. � �ASk for Paunt Tool 

_.- Holder Catalogue. 
The Pratt & . Whitney Co., 

• H��t:���b. s. A. 

Do You Use 
Heavy Wire Rope ? 

We boul<bt 6.000 feet 2\4 Incb wire rope. made of extra 
flexible steel. Formerly used on the Illinois Drainage 
Canal. Write for full information. Send for Catalogue 
No. 8 a. It gives low qnotatlon. on all kinds of material 
and merchandise. 

CHICAGO HOUSE WRECKI NG C O . ,  
W .  31Sth & Iron Sts., CHICAGO. 

DON ' T  L E A V E  YO U R  KEYS 

"�t - ',-

Knead ing and M ixing Mach i nes 
Over 6200 in use. Over 300 varieties 

in 155 different industries. 
Patented in all countries. 
W E R N E R " 

P F L E I D E R E R  

__ PRESSES, DIES and 
SPECIAL MACHINERY 

For Sheet Metal Worker •. 
�, : _ -'""', WEST MFG. COlllI'ANY, 
-;Co." ,:. ,.__ Buffalo. N. Y . . U. S. A .  

SCREW - CUT'I'ING HIE H E A l :  
SELF·OPENING and ADJUSTABLE. 

No. 17 WIre gauge 
CEOM ETRlC D R I L L CO" W ESTV ILLE .  CT. 

EUROPEAN AGENTS :  t ����·E(,:�R�{ril!L!lN��: ¥;::�:: :::::.d, 

SPECIAL 
BicgcIe and lntolllofiiIe 

ISSUE OF THE 

SCIENTIFIC AMERICAN. 

SpeCial efforts have been made to render this Issne 
Of tbe SCIENTIFIC AMERICAN, dated May I3tb and pub­
lished May lltb, tborougbly popular and attractive. 
It will take the place of tbe regular issue for that date. 
and will be greatly enlarl'ed and inclosed In a very 
handsome cover printed in several colors. 

It will open wltb very readable articles on the gen­
eral snbject of tbe Bicycle and tbe Automobile. It Is 
not generally known tbat tbe automobile is older than 
the locomotive i but in this special number one or two 
forms of the borseless carriages tbat were in use early 
in tbis century will be illustrated and described. 

This issue will contain illustrated articles on the 
leadin� types of automobiles, and detaiJed drawingg 
will be given of one of the most successful of the 
J<'rencb motors. Tbe mecbanics of the bicycle will be 
treated In an Illustrated article In which the simpler 
tricks of bicycle riding will be explained. 

Thl. nnmber will be thorougbly readable and of nn­
usnal interest to all wbo are In any way interested in 
ont-door sports. 

A Beautiful Special Numher-Profusely 
illustrated-Cover in Colors. 

For sale at all news-.tands. Price 10 cents. 
M U N N  '" CO. , P UBLISHERS, 

361 BROADWAY, N EW YORK CITY. 

© 1899 SCIENTIFIC AMERICAN, INC.



M��&D�'I p.&t. Daual� ��inUl� L'th� 
TWO LATHES I N  ONE . 

One a 26-incb BwinJ;{ for the 
common run of work. and 

the other a powerfully 
triple-geared 44-1n. 
swing for heavy work. 
A substantial ,  careful­
ly designed and well 
built tool. Costs but little more than an ordinary lathe. 

J. J .  M cC A B E , 1 4  D EY S T R E ET N EW YORK. 
W I T T E  C AS O L I N E  " H O I STS" 
Guaranteed t o  work 
at any altitude if lOU 
f�� \�rii��.

t
��u

e C:�� nut afford to assume a� risk and with a ,- , .... .. � 
�on

'i:t��,1�·t ;�?Yt'! �--I1�� .. ;;;:.'*n:"l 
1/OltT own. Guarantu. 
Ask for catalog 8.A. 
W i t t e  Iron Wks .  Co.  
Kl�A�am�� ��o. 
RE VERSING STEAM TURBINE.-PAR-
80n's recently perfected turbine for boats. 11Iu�tration8 
sbowing details. Contained in SC[ENTIFIC Ar.l�H.ICAN 
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cent8, by mail, from 

ThiS lIeats Wind. �teaJll. or Horse 
POWEr. We oner the 

WEBSTER 2lii actual horse power 
GAS E NGINE 

for $1�O.  les. llh diSCOl! nt for cash. 
Built on Intercban!<eable plan. Bui lt 
of best material .  Made In lot8 of 100 
��ef��0�� i':;���'i.m::�h�es&Ji��u���: 
Made for Ga� or Gaso l i ne. Also Hori­
zontal Engines. 4 to 00 b orse power. 

IT Write Jar Special Cataloque. 
WEBSTER M F G .  CO .• 1 0 7 4  West 1 5 th St . .  C H I CA G O  Eastern Branch, 38-D Dey Street. New York City. 

$ 1  Y E A R LY F O R  R E P A I R S ! 
It bas been found tbat it 

costs a trifle less than $1 per 
l�"b �J�VN�� ��!SaTr� 
That speaks well for t�eir 
superior make and durabil­
ity, doesn't it ? 'l.1bere is no 
more economical or service­
able ena:ine made for mines. 
quarries," docks. etc. Much 
cbeaper than steam. Botb 
friction and !<eared hoist 6 

ty��t;':;·n�'r.!.�
r
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N O W  R E A DY .  

LIQUID AIR 
AND 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANE. 

365 paoe8. 8vo. (',ontainina man!! iU1�strations. 
with portraits of Faradau. Pi.ctet. Caillewt. 

Dewar and Tripier. Bound in Buc/tram. 

PRICE $ 2 . 5 0 .  
IN otJering this book to tbe public, the publishers feel 

tbat, as it is the only wark on the subject. they are 
helping in forwarding t.be higher scientific education of 
tbe people. The world at large is now Interested in natu­
ral SCience, and since its earl iest developments notbing. 
with tbe possible exception of Electricity, bas excited 
such widespread attention as LiqUid Air. 

'1'bls book contains the full tbeory of the subject. It 
gives the entire history of the liquefaction of gases. 
from the earliest times to the present, and also con­
tains a description of all tbe experiments that have 
exci ted the wonder of audiences all over tbe country. 
It shows- how liquid air. like water, is carried hundreds 
of miles and is handled in open buckets ; also the For­
mation of frost on bulbs-Filtering liquid alr-Dewar's 
bulbs-Liquid air In water-'I'In made brittle as glass­
India rubber made brittle-Descending cloud of vapor 
-A tumbler made of frozen whisky-Alcohol icicle­
Mercury frozen-}4yozen mercury hammer-Liquid air 
as ammunition-Liquid air as basts of an explosive­
Burning electric light carbon in liquid air-Burning 
steel pen in liquid air-Carbon dioxide solidified-At­
mospheric air IiqueOed-MagnetisID of oxygen. 

It tel is wbat may be expected from liquid air in the 
near future. It �ives the history and biograpby of 
the subject from earliest times. 

Tbls is not only a work of scientific Interest and au­
thority. but is Intended for tbe general reader. being 
written In a popular style. and will be easily understood 
by everyone. pr Send far full Table oj Contents. 

M U N N  &: CO • •  PUBLISHERS, 
36t BROADWAY, NEW YORK. 

i citutific �tutri,au. MAY 6, 18<)9. 
Meatcutt"r • .  I. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.839 
Mechanical movement, C. P. Cottrell . . . . . . . 623,885, tiZi.886 
�:��fft
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23,667 
ing molten . J .  '1'. Wainri6Zht (reissue) . . . . . . . . .  11.737 

Metal bind ing strip. H. O. Mooney . . . . . . . . . . . . . . . . 623,681 
�:�:�.
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aG�: t!'::ehr: . .  Maxi= �,850 
mum meter. 

Micrometer deptb gage. C. L. Walters . . . . . . . . . . . . .  623.748 
Mming machme, J. M .  McHuJrb . . . . . . . . . . . . . . . . . . . .  623,924 
Mirror. lady's toilet. D. C. Kenyon . . . . . . . . . . . . . . . . . 62a,700 
Monkey. wrencb. M. D. Converse . . . . . . . . . . . . . . . . . . .  6"2a.�6 
Monuments, construction of, H. Campbell . . . . . . .  b'23.943 
�g� g:::g

l
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Morphin. mukinJl alkyl-eth�rs of, E. Kamler . . . : : .  623,789 
Motor. See EJectric motor. Tide motor. Wave 

motor. 
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�oie· :ciisk· '�oider' 'for' me� 623,713 

chanica). E. Breslauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.S78 
��ck�ie. O. Ha�merstein . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  623.958 
1'lcotlll. extractmg, H.. Macklll . . . . . . . . . . . . . . . . . . . . . .  623,798 
��� lgg:: X: 'l-i���
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Ore leachlnJ,C apparatus. A. Ii"'. Duey . . . . . . . . . . . . . . . . 623,772 
Ores, etc ... uprarntus tor treating, L. Pelatan . . . . .  623,822 
g���h��lg�\·d�r�1�'U.
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Paper �ox I?lank machine. 1£. A. Armstron� . . . . . .  623.862 
Paper feedmg machine, T. C. Dexter . . . . . .  623,769. 623,770 
Paper. manufacturing corrugated, J. Arkell . . . . . .  6'23,6'95 
Paper, means for manufacturing corrugated, J. 
Pap���:�i: 'W : 'X:Llb,,;'i: :  : : : : : : : : :  : : : : : : : :  : : :  : : : : : : :  �Ul:1: 
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Phase adjustment, T. Duncan . . . . . . . . . . . . . . . . . . .. . . . . b'2.1.52t.i 
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Pile for manufacturing shafts. et.c .• R. A. Carter �.6.1)3 
r.:�����f.:'.! r:,�I�e�: �'ii: �.u��lr�: : : : : : : : : : : : : : : : :  �:m 
Pinking cutters. die for making, H. A. Hannum 623.fi02 
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F. Wincbel l . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.754 
Planing machine. S. A. Woods et al . . . . . . . . . . . . . . . . fila.9aS 

�:g:sh:;:���II�i����eJ: :�'. ��.����.� : : : : : : : : : : : :  n�1:��� 
Pneumatic dispatch sY8tem. IJ. G. Bostedo . . . . . . . .  fi2il.509 
Pneumatic dispatch tube system. L. G. Host-edo . . b'23.510 
Pneumatic dispatch tube terminal , W. W. Dan� 
pol�
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. N: Hoci(��;'(;ri: J'r : :  an;� 
Press. See Haling press. Vulcani7.inl! press. 
Prmters' rollers, machine for making. L. Groff . . .  62il.r),� 
Printinlit' machine. Sackville &- Swallow . . . . . . . . . . . . 623,b'29 
Printing menus, etc., press for. Sargent &- Mar-tin . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  623.930 
Printing press sheet delivery apparatus , p laten, 

J. H. �'. Markmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.23.799 
Pruning- implement. I.  Sm ith . . . . . . . . . . . . . . . . . . . . . . .  fi2:l,G33 
Pulp. means for forming bollow ware of. R. Mc-

��£g�i��i·.o}thlit;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :,��:JtlJ 
Pump. rotary. E. W. G. C. Hoffmann . . . . . . . . . . . . . . . 623,ij()5 
Punches and dies, manufacture of, :K E. Claus-

8ell . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . .  fi23.5g5 
Racking apPllratus, beer, O. Zw ietusch . . . . . . . . . . . .  ma.758 
Radiator. J. W .  Lam!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi2a.nOO 
HuB clamp. guard. Smith &- Thomas . . . . . . . . . . . . . . . . ti2.1.574 
Hail fastening. H.. A. White . . . . . . . . . . . . . . . . . . . . . . . . .  fi23,H:l2 
Hatl joint fastening. M. Betka . . . . . . . . . . . . . . . . . . . . . .  62.'l.!)()R 
l{nilwlLY cbrollol!raph . H. G. SedJlwick . . . . . . . . . . . . .  1i2il,5fro 
Hailway signal . J. J orgenson . . . . . . . . . . . . . . . . 623.671. fi2;{,fi72 
I{ailway tie plate gage, J. Kiley . . . . . . . . . . . . . . . . . . . . . fJ23.722 
Railway track structure. Ii"'. 11'. Stockwell , Jr . . . . . .  t.i23,578 
Hailway tracks. device for preventing accumula� 

tion of sand on. 'K Lundgren . . . . . . . . . . . . . . . . . . . .  623,797 
Rake. See Lawn rake. 
Hecord. card. S. 'r. W i l l iams . . . . . . . . . . . . . . . . . . . . . . . .  623.857 
Reel . See Paper reel . 
Refrigerator. W. O. & J. J. Hud!<ens . . . . . . . . . . . . . . .  G23,005 
Hegister. See Ca.sh register. 
I-legulatoT. See l!'luid actuated regUlator. Water 

pre8�ure regulator. 
�eversinJl m echanism. G. S. GUman . . . . . . . . . . . . . .  62:-Uro8 
Hibbon cuf,ting machine. Gottschall &- Kamsler . .  fJ23,900 
Roaster. See Corn roaster. 
Roasting and smelting furnace, J. A. Russel l . . . . . GZl.R33 
Rope ciamp, L. W. Sammis . . . . . . . . . . . . . . . . . . . . . . . . . .  623,744 
Rotary enj;d lle, C. L. Weihe . . . . . . . . . . . . . . . . . . . . . . . . .  62�.7ao 
Hotary engine, W. H. Wineland . . . . . . . . . . . . . . . . . . . .  b"2.1,9;:-\6 
Safe or vault protect ion. pneumatic electric. F. 

U �� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . __ 
Sash bolder • .  1.  Weathers . . . . . . . . . . . . . . . . . . . . . . . . . . .  f02a.749 Sash lift.. J. H. Dickenwll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiZa.8!JO 
Sash lock. J .  It. Payson . . . . . . . . . . . . . . . .. . . .. . . .. . . . . .  62:\.fi20 
�aw. bnck. P. Woodring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2:l.!l88 
Saw frame. back. J. P. Noonan . . . . . . . . . . . . . . . . . . . . .  b'2:{.ti85 
Saw machine . circular, fl'. A. Humphrey . . . . . . . . . .  tj2:�.78fj 
�aw set. ii'. H ixson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2;;.fl44 
Scale. computinlZ. W. R. Dunn . . . . . . . . . . . . . . . . . . . . . .  623.533 
Screen. See Bed screen. 
�:��:n�?Sb��·et·!:��

k
c�n�·. ·mn:Chi�·e ·ior·he�li-ieii� 623.941 I 

cal ly closing circular, C. }4'. Mendham . . . . . . . . . .  623,802 I 
�:�\�r �?e�l�l����P�I����e. G. E. Waring.' J� . . . . . . . 623.585 I 
Sewing mnchine. H.. EdeT • . . . . . . . . . . . . . . . . . . . . . . • . . .  ti2.'1,5:{4. 
Sewing' machine. buttonho le. F. ,V. Ost.rom . . . . . .  f)2:l.IHH 
Sewing- machine. hemmer. Biehl & Hcmleb . . . . . . G2:l.891 
Sewing ma.chine needle. Hodsdon &- Gernu . . . . . . . .  623.fj6(j 
Shade ttxture. W. H. Garland . . . . . . . . . . . . . . . . . . . . . .  623,535 Sbears buttonhole cutttng attachment. A. J .  

Belohlavek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.l8l17 
Sbell .  fumor piercing. G. Dittmar . . . . . . . . . . . . . . . . . .  6'l3,707 
Sbips' hulls. device for preveuting and removing 

fouling of. C. K Quimby . . . . . . . . . . . . . . . . . . . . . . . . . 623.961 
Shutter bower and bolt. A. Breneman . . . . . . . . . . . . .  623,S77 
8tlZ:nai. See Railway signal . 
���i��� �:s�� i��rt'. �'. ��.���:: : : : :  : : : :  : : : : : : . : : : : : : : :  �1:�� 
Skate, roller, A. G. Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2a.7fi1 
Rkat.e, rolling, A. Houee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62a.717 
Skewer. meat. W. S. Shipe . . . . . . . . . . . . . . . . . . . . . . . . .  b"2a.;")71 
Smelting furnace, C. Bishop . . . . . . . . . . . . . . . . . . . . . . . . b'2a.7fi2 
Smoker's tray, P. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112:,1.71)8 
Soap. milling. Wilson & St.ewart .  . . . . . . . . . . . . . . . . . . .  GZ:-J.859 Sole edge trimming tool.  F. M. Il'urber . . . . . . . . . . . . .  6'2.1.710 
Spooling machine knot tyin� device, '1\ McVeigh 6'23,925 
Sprinkler. See Street sprinkler. 
Stand. See Display stand. Hat stand. 
St.ation indicators. electriC actuating mechanism 

for, Hunter &- Gustafson . . . . . . . . . . . . . . . . . . . . . . . .  62.1.900 
Stove. hydrocarbon vapor. E. G. Mummery . . . . . .  62:l.7�J 
Street sprinkler. C. Hneske . . . . . . . . . . . . . . . . . . . . . . . . . . fJ2:UiOO 
Street sJ)rinkler. W. S. 'rwining (reissue) . . . . . . . . .  1 1 .7:{fi 
Suspender end. W. H. Jobnson . . . . . . . . . . . . . . . . . . . . .  623.721 
Switch stand. C. E. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62;),516 
Ta.ble. See }l�xtension table. Folding table. 
1·nck. carpet. K C. Steen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.847 
'l.'anning b ides . metbod of and apparatus for. M. 

It. Itodri"uez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.3.563 
Telegraph for transmitting signals' orders, etc. , 

sh ip's. L. S. 'rbompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  li23.r,:n 
Tele"raph. printin!{. D. IX. Smyth . . . . . . . . . . . . . . . . . .  0"23.846 
Tel

:��ii�:bl� ����
g
B�g� i.°�:iI;�;o��.s.� .��.� . ��� G2a.7U 

Telephone switchboards. combined listening and 
ringing key for. W. O. Mei�Rner . . . . . . . . . . . . . . . . fi2:l.fill 

1'elephone t.ransmitt er, P. C. Ilurns . . . . . . . . . . . . . . . .  62:�.7t12 
Tel ('phone transmitter. E. H. John�on . . . . . . . . . . . .  tj7.:�.!Kl8 
'I'elepholl ic trunk circuit, Wales & Crane . . . . . . . . . .  fi2a.58.'l 
'I1ether, '1\ C. Covington .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2:l.59fi 
'1·extile. G. R. Sbevll! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62:1.842 
'1'hi l l  coupling, M. N. Crary . . . . . . . . . . . . . . . . . . . . . . . . . ti2.'l.!l48 
'rbil1 coupl ilt�. antiratt ling. E. HnlinJr . . . . . . . . . . . . . 6'23.546 
'ticket cutting and assembling macbine. C. D. 

Bradt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi23.f,.jg 
Tide motor. automatic, Bender & Smith . . . . . . . . . .  H2a.fi!1!1 
1'iJes. treat.ing. C. F. Lawton et a.1 . . . . . . . . . . . . . . . . fi2:l.919 
Time lock. registering. E.  S. Phe lps . . . . . . . . . . . . . . . .  fI2.'l.7:l4 
'J1ire. J. A. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl2:l.70:l 
1'ire bolt wrench . \V. IJarson . . . . . . . . . . . . . . . . . . . . . . . . f)�.793 
Tire. wbeel. G. D. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62a.8m 
'1'001. A. C. Lans: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62:l.792 
Tooth crown and backing. artifiCial, C. Whitney . . 62:l.7!')1 
'roy. N. H. �pral!"ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.635 
Trap. See Animal trap. Ii"'olding trap. Sink or 

basin trap. 
Trigonometrical admeft�nrem ents. instrument 

for faciHt.nting. Rayldon &. A rmstrong . . . . . . . . .  623.Rlil 
Trolley wbeel . C. B. Lebcber . . . . . . . . . . . . . . . . . . . . . . . .  1123.678 
Trousers. M. Reinfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2:l.7a9 
'l'rousers. L. S. Shauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2:l.r,al 
Trousers leg gunrd . J.  H. Gifford . . . . . . . . . . . . . . . . . . .  f.i2B.599 
'1'ruck, Hooper & Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2.'l.669 
Truck. car. J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.004 
'1'ruck. lumber. W. D. Link . . . . . . . . . . . . . . . . . . . . . . . . . .  1123.501 
Trunk and wRrdrobe. combined. Kobout & Rous 0"23.913 
Truss, G. A. Vescelus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'�.581 
'rube. See ElectriC incandescent tuhe. 
'l'ypewriting machine . B. F. BJakeman . . . . . . . . . . . . .  623,940 
Valve gear for �as or other motors . electrically 

controlled. D. W. Payne . . . . . . . . . . . . . . . . . . . . . . . . .  623.821 Valve operatinJr gear. A. H. Krauss . . . . . . . . . . . . . . . .  ma.915 
Valve, reducing, T. A. St. Clair . . . . . . . . . . . . . . . . . . . . . fi23.577 

(ContintA£a on paqe WI) 

Improved CYCLONE Magazine 

No.  4-(size 3� x 4W . . . . . . . . . . . . $8.00 
No.  5-(size 4 x 5) . . . . . . . . . . . . . . . . 1 0 .00 

TE N  P O I NTS TO 
CO N S I D E R . 

1-1 2 Pictures in 1 2  seconds. 
2-Shutter Bulb �elease. 
3-Shutter Automatic. 
4-Shutter Locks. 
5-1 2  Aluminum Plateholders 
6-Set Stops. 
7-Special Quick Lens. 
8-Automatic �egister. 
9-AII Parts Interchangeable. 

1 0- Exposed plates removed 
without disturbing unex­
posed. 

The only Magazi ne Camera 
with Bulb Shutter. 

All Live Dealers Sell Them. 

1 8 9 9  Catalogue with complete 
information-FREE. 

WESTER.N CAMER.A MFG. CO. 
79 Nassau St. ,  NEW YO�K. Silversmith Bldg. , Wabash Ave.,  CHICAGO. 

. .  W O LV E R iN E " 

GAS & GASOL INE ENG INES 
STATIONARY A N D  MAR I N E .  

The " Wolverine " is  the  only revers­
ible marine gft.B engine on the market. 
It ls the lightest engine for its power. 
Requires no licensed engineer. Ab­
solutely safe. Manufactured by 

W O LV E R I N E  MOTOR WORKS.  
12 H u ron St.,  G rand Rapids,  Mich.  

THE MACHINERY OF A NAPHTHA Launcb.-A detallert description of the motive power of a 
.
Modern Naphtha Launch. with sectional views sbowlllg all thf� part8 of the boi ler and enJrine. A most valuable vaper. .. illustrations. Contained in SUPPLB-

:'n';f'�1J In��:d·ear:�;.e 10 cents. For sale by Munn & Co. 

Collars and 

Cuffs. 
Stylish, convenient. economical. Made of 

fine cloth, finished i n  
pure starch, and e x ­
actly resemble fash­
ionahle linen goods. 
NoLa_dry Work 
When soiled discard. 
Ten Collars or five 
pairs of Cuffs, 2!1cts. By mall, 30cts. Send 

stamps sa.mple colla.r and pair 
Name size and style. 

REVERSIBLE COLLAR CO., Dept, J IBoston, Mass. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFJC AMERICAN SUPPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalotCue. 

P I�n�B VAP�R LAUN�HB� 
Stock �Izes 14 to 22 foot. 

Safe. Reliable and fully guaranteed. 
P I E RCE E NG I N E  CO.,  1 7  N. 1 7th Street, Raci ne, Wis.  

ACETYLENE GAS AND CARBIDE OF 
Calci�m.-All about the new 'Illuminaut. its qualittes, cheml.stry, pressure of Jtq�efaction . its probable future. expen.ments. 'p�rf01

.m ed WIth it. A most valnab1e series of artICles, gIvmg In coml,lete form the panICulars of this subject. Details of furnaces for making thp. carbide. gas generators. J;tusometers, burners, etc. Contained in 8CIENTU'IC AMERICAN SUPIlLEMENT Nos. 9US. 
H I 04, 1 00 ' .  1 0 1 �. 1 11 1 4. 1 0 1 � . 1 0 1 6, J 02�. 
1 0 3 � .  1 0 3� 1 0G 7 . 1 0 6� 1 0 7 1 .  1 0 '�, 1 08�. 1 0�3. 1 084,. 1 08 :'i ,  1 0"'6. 1 1 04. 1 1 �4 .  1 J 3�. 
1 1 49 and I 1 �O. Price 10 cents each, by mall from this office. and all newsdealers. ' 

Cb¢ Cyp¢writ¢r €xcbang¢ 
I � Barc lay St . .  

NEW Y O R K  
1 2 4 La Sal le St . •  

CH I CAG O 
38 B ro mfield St . ,  

BOSTON 
8 1 7 Wyandotte St . ,  

KANSAS C I T Y .  M O .  
2 0 9  N o rth 9th St . .  

ST. LOU I S ,  M O .  
We will save you from 
10 to iiQ% Otl 'J'ypewrl· 
ters of all makes. 
pr Sen<! for Cataloque 

M ET H O D  A N D SYST E M  
are the basis of success in business. 
Dse t.herefore in your 
counttng·room a 

" S E C U R ITY " 
CASH R EC O R D ER '1'he only Perfect 
Cash Recorder in e::ristence. Made by the H O U G H  
CASH R E C O R D· 
E R CO.  I ndian 
O rchard, Mass. 

MIETZ & WEISS 

KEROSENE  
and GAS Engine 
'l.'he most economical power 
known. 1\ bsolutely safe and reliable. Runs witb common kerosene. Perfectly auto­rnath:�.

. Patented 1891, U. S� and
s�:dfo�t�t�fu����s. 

1 2 8· 132 M ott St., New York. 

DON'T 
/{o to Europe unti l you have made a tri p 
on the NE'w York Central 's " Em pire 
State Express " and 8een Ni agara Falls. 
Both can be accom plished i ll a d ay, and 
at the lowest regular rate charged on 
anv railroad in the world, 

I • 

I 2 CENTS PER M I LE. 

i F'or a copy of I.be "Luxury of Modern Railway Travel" send one 2-cent ptamp to George H. Daniels, General Passenger Agent. Grand Central Station. New York. 

A VVONDER IN "WH EELS 
Bicyclists who desire safety under ail conditions, who are fond of coast­ing. but like to have their machine under cOlnplete control in every emer!<ency, should try tbe 

ECLIPSE BICYCLE ���S��Rro:N�u tg�:�i� 
The rear sprocket has an Automatic Clutch which Is thrown out of gear 
by holdin" pedals .till. You coast with feet on pedals. Back 
ryr:e,::::e� rt:Osf!��.is�\����:.f.Pli��r:�� f;!rl.r:�::�����

k 

ECLIPSE BICYCLE COMPAN Y .  Box X ELMIRA N .Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



J c ieutifi, jmeri'Ju. 

Valve, re2'�Jator, Wilson & Webb . . . . . . . . . . . . . . . . . . 6ZJ.935 
Vulves, grinding in slide and triple. M. Limpert .• 623,�11 
Vapor burner, incandescent. J.  A. Putt . . . . . . . . . . . .  623,7:>8 
Vaporizing and burning hydrocarbon oils, appa-

ratus for. E. O. Dl1niels . . . . . . . . . . . . . . . . . . . . . . . . . . 62.1,519 
\; ehicle body supporting device, J. A. Jansson . . .  t.2.1.787 
Vehicle draug'ht apparatus, W .  G. ])uvis . . . . . . . . . .  623.705 
VehICle draught attachment. A. Oliphant . . . . . . . . . 623.815 
Vehicle electrically propelled road, O. Patin . . . . . . 623,820 
Vehicle sand baud. A. Lachapelle . . . . . . . . . . . . . . . . . .  62a.7�n 
VeloClpede gear, D. H. Mil ler . . . . . . . . . . . . . . . . • • . . . .  623.tiBO 
Vu lcRn izin,R' pre�s. L. K. Scotford . . . . . . . . . . . . . . . . . .  ti23,838 
Wagon brake, W. 8. Smith . . . . . .  . . . . . . . . . . . . . . . .  fi23,844 
'\\� uJ!on brake, automatic. G. Bruhn . . . . . . . . . . . . . . . .  623.881 
Wu�hing machine. A. H. Herron . . . . . . . . . . . . . . . . . . . 623,003 
\Vuter, apparatus for mixing cold and hot. �\ 

Kaeferle . . . . .  . . . . .  . .  . . . . . . . . . .  . . .  . . . . . . .  . . . . . . . . .  623.009 

O UR LA TEST WRINKLE 
New Departure " SECURITY " Cyclometer. 

(PATENTS PENDING) 
Everything Out of Danger. No More Broken Cyclometers. 

Noiseless Concealed Trip. 
bub inside of spoke .. and trip on axle behind fork. to catch and canse breakinll' or bendinll'. 

Patent adju.table clamp, lIt. any hUb. Ea.ler and quicker to adjust than old style. 
Permauency. Dnrability and Emciency Gnaranteed. 

Wa
�l�

r
r��. ��.J.

i
���

r
. �����.��'. C.

i
��.������� .��: .�: .�.��� 623.869 1 

\Vater pressure rejlulator. 1'. A. Evans . . . . . . . . . . . . 623.77:i 
'Vater purifying apparatus, refuse, H. Riensch . .  li23,828 
\\" ater return apparatus, automatic. McAll ister 

Made from Be.t Materials obtainable. Workman.bip thoroughly fir.t.cla88. 
T H E  N E W  D E PA R T U R E  B E L L  CO. I - BRISTOL. CONN.  

,The Trade .upplied by  JOHN H. GRAHAM &; CO., 113 Chambers St., N. Y. City. 

.'< Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.1,554 
\Vaterer, stock, D. Hufnagel. . . . . . . . . . . .  : . . . . . . . . . .  b".l:l.545 
\V ave motor, J. 1\1. Palmer . . . . . . . . . . . . . . . . . . 623.556, ti2:-l.557 
\Veather strip, G. W. Krebs . . . . . . . . . . . . . . . . . . . . . . . . .  623,917 
W heel. See ( 'ar wheel. �'ifth wheel. Trolley 

wheel. 
Wheel. B'. Pfeffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,621 
\vh ist.1e or cal l .  J.  F . .Marsters . . . . . . . . . . . . . . . . . . . . . . ti2.'i.728 

R ' N  E '  ' H  d B 
k Wick adjusting device. lamp. W. H. Stimpson . . . . 62:-l.mH oper s ew ngmeer s an y- 00 �:��

o
f':t�r��� 

. 
.:!acr;in�

n
�g;

t
n';{king: E: ·�.: ·�h.;ila: 623

.
6i5 

lor STEAM E N G I N EERS and ELECTR ICIANS. I berger . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (!?? �4� 
Thoroughly revised, rewritten and much enlarged by ����c1�

r
%�� ���I�k�yC�Vr��i��: ¥;ii:71�jt 'w'r'eilcb: 

G23,U23 

EDWIN it. KELLER. M.E., and ( ;LAYTON W. PIKE,-' B.8., Wrench, C. H. Cool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.947 
Ex-�resident of the Electrical Section of the �"ranklin \Vrench. J. L. Mart:in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2:-l,800 
Instltute. Em�racing ap the recent improvements in Yoke attachment, neck, J. C. Hackett . . . . . . . . . . . .  623,781 
the Steam F.nglne and gIving full instructions for the Zmc upon iron, electrodeposition of, S. O. Cow. 

CARE and MA NAG E M E N T 01 an E L ECTR I CAL PLAN T .  per·Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,888 

Nearly !OJ pages, :)25 illustrations, over 700 main Bub· 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licenseli as 
an en�ineer. 

FUl l I"at�x �Ii\idM�il'�V;b��\ri�l!'e�.3.ljO
. 

Send for Circular. 1022 Market St., PhUadelphla, Pa. 

DESIGNS. 

Badge, G. W. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,599 
BadJ[e, E. �'. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.600 
Badge. K M. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O" m 
Hearing plate. vehicle. G. \V. McConnell . . . . . . . . . . .  3O.H29 
Book cover, memorandum. G. A. Kruttschnitt . . . . 3O.ti02 
Brush. H. C. Bentzinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.616 
Can opener. M. O. Finkbeiner . . . . . . . . . . . . . . . . . . . . . . . .  30.615 
Car center si l J . W. P. Bettendorf . . . . . . . . . . . . . . . . . . . .  3O.m5 
Card case. G. A. KruUschnitt . . . . . . . . . . . . . . . . . . . . . . . . 3O,HOa 
Carpet, J .  Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.642 
Carpet cleaner cylinder, L. C. Hayes . . . . . . . . . . . . . . . .  30.617 
Cigar and asb holder, G. F. Prendergast . . . . . . . . . . . .  30.605 
Clock frame. B'. Stewart . . . . . . . . . . . . . . . . . . . . . . 30.006 to :lO,608 
Colfee pot, W. N. Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O,H14 
Eyeglass mountmg. G. A .  Squier . . . . . . . . . . . . . . . . . . . . 3O.fi04 
Furnace caSing, IJ. S. Pfouts . . . . . . . . . . . . . . . . . . . . . . . .  3O.t�� 
(�ame board, E. S. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i(l,tj40 
Gas burner. C. D. Gervin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;i(),fil!l 
Hook, W. P. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.IiO'J 
Hook, llarment. 1.  P. IJooHttle . . . . . . . . . . . . . . . . . . . . . . .  3O.mO 
Insulator, V.  G. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(}.fh�7 
Jar or bottle cover blank. �J. L. Hauck . . . . . . . . . . . . . . 30.fila 
Lamp burner. �'. B. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.H20 
Lamp fixture, C. It. Gil lett . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.621 
Manhole cover, ']'. P. tirel!er . . . . . . . . . . . . . . . . 30.631 to 30,fi.'i.'l 
Metal plate, Vall Norman & StowelL . . . . . . . . . . . . . . . .  :10,628 
NecktIe holder and f<u�teller, C. T. Clark . . . . . . . . . . . . :i(),fill 
Protector and fuse holder and block. F. ( �reer. . . .  30,634 
Pump housing. double acting triplex. H. W. 

Kimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.fi:-l6 
Roofing- plate clamp. sheet metal, � ... G. Caldwel l . .  3O.fi30 
Rubber heel. H. C. Pet ers . . . . . . . . . . . . . . . . . . . . . . . . . . . OO.fi41 
Shuttle. O. W. Schaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO.62H 
SIgn plate. G. A. Kruttschnitt . . . . . . . . . . . . . . . . . 30.626, :lO.fi27 
Snap galle. J. C. Glas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.ti2� 
Stove. !' Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.6.'l9 
Stud, fastener. S. F. Paul. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO.1i12 
To':)l bead. J. Herfert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i(),fi18 
Trace support. B. If. ��rway . . . . . . . . . . . . . . . . . . . . . . . . . . :�,m4 
Washing machine hanger, G. W. Palmer . . . . . . . . . . . 30.622 

A N E W P R O P O S I T I O N : 

WHEELS B::�t.�OS 12 
upwar s from high-grade material and fittings of your own 

se
l
ec

�fthe,.:�:::,.t�w::l� �it�T� 
FRAMES and aU standard makes of 
bicycle parts and fittings, "make your selec· 
tion," we build the wheel ac�ordingly. 

Lowest ee oara.tMd. Agf'ftt.fl Wa.ted. Write toda1. 
RALPH TEMPLE (lO., 108Lake St •• Chl""",o. 

NEW IDEA IN TRUNKS 
T h e  St.llm.n Dr •••• r Trunk 

is constructed on new principles . 
Drawen In,tead of trays . A place 
for everythmg and everything in 

its place. The bottom as access· 

it- Ie  0.8 the top. Defies the bag­
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with priVilege of exam i n ation. 
Send 2c. stamp for illustrated cat­
alogue. F.  A. STALLMAN. 61 W. SprlaS' lit., ':ohllabua, O. 

Manufactory Established 1')'01. 
LEAD PENCILS, �OLOR"'D PENCILS, �I,ATE 
PENCI LS, WRITmG SLATES. STEEL PEN�, GOLO 
PENS, INKS, PENf'IL CAS �;S IN S IT,\'ER ANI )  iN 
OO LO, STA'l'IONllRS' RUBBER GOODS, ltULERS. 
COLOltS AND AR1'1STS' MA'l'ERIALS. 
78 R eade  Street . N ew York, N .  Y. 

Manufactory Established 1')'61. 

�::r5000 BICYCLES 
Overlltotk. • Dill be dOled out 
Standard '99 Models guaranteed, 810 to 825. 
'98 & '97 models 88 to 815. 
Shopworn and second hand 
wheel�, good machines, 

YlI"\I14Jf/\J\ 'II 113 to 810. Great Factor, 

��'{JJ��":"."�����'�i;�i;: Sale. We ship any-

_ 
to any one. on ap-

a cent in advance. 
A BIOYOLE by helping u. advertise our 

wheels. Easy work and lure rewa.rd on our new pla.n. We 
giYe one Rider Agent i n  each town F R E E  U S E of Sample 

Whppl t, o int,Todnr'fI] t.hfllm .  Wrltf'l "t Onee for On,. Sueelal OWer. 
G. C. MEAD CYCLE COMPANY, CHICA GO, ILL. 

SCI ENTI F IC BOOKS °t:: 8:�
r
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FOR SALE.-American Patent of .ucce.sful Engli.h 
Steam Pump. Addre •• , E. T. R., Box 773, New York. 

Valuable Ideas make
�

tl patents. Model. aid the 
!i:eC�or s�tr�teits'j: ltladr:�: ��!?:ei�

r 
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MFG. CO., b?J Clinton Street, Milwaukee. Wi • .  

ACETYlENEOEA LERS' HAN D BO O K  
Information net. 4 2  pp. 1 0 cis. 

F.COBTEZWILSON &t Co . ,Chicago 

T U R B I N ES 117" Send for Circular "M." 
J A S .  L E F F Ei L  &. CO li!prinll'fieltl. OhiO, U. S. A. 

1��!�C:«e 1 TYPE W H EELS.  MODELl L[XPERIMENTAL WDRK.IMAl..LMlllCHIIIEIft' 
NnHIT ltS  r.. �!_�.�_::D annaL WDftKl 100  NA.AU .! N.Y. 

W A N  T E D-T 0 B U Y  P A T  E N T 
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of machine .hop .mall work. Add •. , M .  K., Box 773 N. Y. 

WANTED TO MAN U FACTURE  
Patented Metal Articles. Small Machines, 'I'ools and 
Appliances in quantities under contract. Rxcellent 
��i

l
W�R�f§Cf�. 

r
��"w ����J��o!,:'ONARD 

WA N T E D A large quanti�y of rallo thut 
are defective In appearance, . ;-::���0�g,.'::h 8 1�iW al��' t�:� 

railroad rails that are defective In appearance tbat 
are offered at the lowest price. Address ofl'ers under 
A. D. �83. to RUDOLF MOSSE, Mlilldeburg, Germany. 

WANTED We are manufacturingand mak· 
in" a great many Soft Pine Shav­
ings and Sawdust and are depir­
ous of putting them to some U8e 
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maker. Address, Utility, Scientific American, New York 

SMITH « WESSON 
R e v o l v ers h ave 
a rep u tation to 
s u s t ain. 

SMlTH & 
WESSON, 

H���s
a
f,f:t�tt�:8��������;���ii.;r.com: 32.777 �Jh a i n ' B EL TIN�:! 1��I

i��S
G 
S!!Je:l;��yNAI�����NOEN!!.YORS,� 

Bra��V.·cogiiac; "j: in i.;;;n';t & ·Comj,a:ny: : .. ... . : ... .... �m� . . T h e  J E F F R E Y  M A N U FACTU R I N C  CO'I  CO L U M B US,  O. 
Candies and other confections, Porterlleld & pr Send for latest complete Oataloaur. New York Branch, 41 Dey Street. Conld in  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.7il 

I 4 Stockbridge Sireet, 
Sprlogfield ,  Mass. 

Catalogno (or B stamp. 

Canned goods and foods and relishes, certain 
named. Catton Bell & Company . . . . . . . . . . . . . . . . . 32,772 

Canned or preserved goods. certain named, Mer. 
reI Soule Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,773 

Chemical compound in powdered form, American 
Chemical Specialty Compnny . . . . . . . . . . . . . . . . . . . .  32,764: 

CilZ"ars and cheroot.s. R. D. Hall . . . . . . .  . . . .  . . . .  . . .  . . 32.768 
Cotton goods, woven, Indian Head Mills of Ala· 

bama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.751 . 32,752 
Edge tools. certain named, North Wayne '),oo} 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,779 
• f l1'abrics, certain named, Wilham Skinner Manu· 

I New Catechism 0 Steam EnlJl'ne . f"cturon" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,750 
the n. FlIes. rasps. tWIst drIlls. and handsaws. Kearney 

For Engineers, Firemen, Mechanics and i\ma- & �'oot C()mpnl�Y . . . . . . . . . . .. . .  .' . . .  � . . . . . . . . . . . . . . . .  ?2.�7� 
teurs. 4:SO pages, 325 i l I ustratioll8. Bound in green Flo.ur, wheat. SesslllJi(haus Mllhng Company . . . . . . . • l2 •• 7:> 
silk cloth, size 6x81J.4, 1� in. thick. S·irn.ple, thorough HOlsery and o�her knItted apparel. O. Osborne . . . . 32.r�;l 

and compleu. Readily und�rstood, and gives lnse�t. externllnstor.s, N. l{cSh�ne . . . . . . . . . . . . . . . . . . 32, . 63  
instructions how to run a l l  types of steam en- Med,lcmal preparatIOns, certaIn named, A. F. 
gines. Price $2.00, postpaid. �.t�phellson.: . . . . . . . . . . . . . . . . . . . .

.
. . - . . . . . . . . . . . . . . . .  32.7rn 

THEO. AUOl:L & Co •• 63 11'ifth Ave., New York. �:g��i�:s.
c
�!����i���s���lL�P��I����.�: : : : : : : : : : : :  ��:+�� 
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.��� . � 32.781 

Perfumery, Frederick Stearns & Company . . . . . . . . . 32.758 
TUBULAR K�trb6�ci�. t;o

e
;�S�(q:y ��!��:i�C'b�:���:: : : : : : : : :  ��:��g DRIVING LAMP. Rubber heels or soles, W. G. Grieb . . . . . . . . . . . . . . . . . .  32, 755 

1 �I� is the only perfect one. �:�:.
s
p�;l�'fi'!-���;ers: : .' .' .' .' : .' : : : .' .' : .' .' .' .' .' .' .' : :  : : : : : : : .' .' .' : �:f� 1 '1' wllJ not blow or jar out. Tama1e spice preparations. J.  H. Rooney . . . . . . . . . . .  32. 774 

] 1.' Bives a clear, white light. Tobacco. ci�ars. cheroots, and cigarettes, manu. I'l� IS like an engine bead- factured, Lambert & Butler . . . . . . . . . . . . . . . . . . . . . . 32.767 
li
fi
bt. Tobacco, leaf. Shupert & Stroop . . . . . . . . . . . . . . . . . . . . . 32,766 
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ft�t TOIlet articles and preparatIOns, certain named. 
IT burns kerl1sene, ! TOy�16�����I:!,5

i
.
e
F: B�t·z. � : : : :  . .  : : : : : : : : : : : : : : : : : :·: :  ��:+� 

Send for book ( free ) .  I Whisky. rye. A.pell & Company . . . . . . . . . . . . . . . . . . . . . .12.769 
R.  E. DI ETZ CO. , 60 Laight Stree�t ,  New York. 1 Wood IIllers, J .  W. Ree.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,765 

Mention this paper am:! aet special discount. __ _ 

�ESTABLISHED 1 B4 0 .  
LA BELS. 

36 92 per cent. more water at 
le8.8 expense and less trouble 
produced by 

The San itary St i l l  
than ImItation.. Only Still re­
cognized by the U. S. Govern-
re:r:,· b!t��rag� ���rX:��l�: 

F R  E E .  
THE CUPRIGRAPH C O . , 1 3 B  N .  G reen St.,  Ch icago 

. .  Chloroform.Pictet," for chloroform, Roessler & 
Ha��lacher Chemical Company . . . . . . . . . . . . . . . . . .  6.899 

.. Douno," for a tonic. MerrIck Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,898 

II Great Western." for yeast cakes, Great Western 
•. s!rl��

t
B��fJ&��le 'si�u'p:'; 'for'mapie sirup: 'Sariis; 6,895 

Maple Sirup Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,896 
" Silverall ," for a cleaning and replating com. 

pound. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,900 
I I  Standard Juno Brand Pennyroyal and Tansy 

Pills." for pills, G. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . .  6,897 
U The J ester:' for cigars, J. Ham burger & Com. 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,894 
I I  Viv8.X." for photographiC paper, J. Carbutt . . . . . . .  6,8i13 

PRINTS. 

50 Y E A R S '  
E X P E R I E N C E  
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inventio.n is probably patentable. Communica· 
tions stnctlv confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MUlln & Co. receive 
special not'ice, without charge, in the 

Sci�ntific Jfm�rican. 
A handsomely illustrated weekly. J�argest ctr­
culatioll ot" any �ciel1tific journal. 'l'erms. $3 a 
year : t"our months, $1. Sold by all newsdealers. MUNN & CO . 3 6 1 BrOadWay, New York 

Branch Office. 625 F St. , Wa.hington, D. C. 

IlaElSoLi. CYCLO.EYER. 
Most Durallle, Pract ical a n d  Cheapest ; 

10.000 Miles and Repeat ; constant ly  
Moving H a n d  Ibows E v e r y  F oo t  of Pro­
,re"-Dot every Quarter·Mlle;  attaches 
to Fork or Hull. fo:"sfly Read from 

����� P'bs:r�����C·otailf�Y�l�t� 
and Other Goods FREE. ROBT . 
H. INGERSOLL & BRO . . Dept. 14,),. 07 Cortlandt St .• N. Y. C. 

SENSITIVE LABOR ATORY BALANCE, 
By N. Monroe Hopkins. This " bunt-up I '  laboratory 
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by any amateur s�i lled in the use of tools, and it will 
work as well as a $125 balance. 'l'he article is accom-

I A MANUFACTURING CONCERN contemplat­
Ing the erect.ion of a plant for Galvanizillll Sheet Metal 
and Cast Irou Goods. desires to correspond with a prac-
tical expert in this line who i. fully conv�rsant witb 
model'n, up-to-date method8. as to the best manner of 
������h .... 

n
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t
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TIFIC AMERICAN. 

To Authors : We Publ ish 
Manu.cript. required. & ��: :�� every dRY 

TEIDSON NEELY. Pu b l isher. 11��I�h-tJ���e, 

WHY NOT Make Rubber Stamps ? 
Our " New York " Rubber Stamp Vulcanizers recelved 
the only medal 'Swarded any Vulcanizer. World's Fair, 
Chicago. Simple process. Large proflts. Circulars free. 
BARTO N M F G .  C O . ,  3 3 8  Broadway. New York, U. S. A .  

GAS ��fJ GASOLINE ENG INES  
WAT E. R  M O T O RS 

B A C. K U S  WAT [ R  M O T O R  co N [WA R K  N J U S A GjBig Reductions in 

, w - �!!:!n���f��s�s:'�e,!!���:g. 
445 illustrations, FREE; II  gives Band 

, Music & Instructions for Amateur Bands. 
LYON " H EALY 38 Adami SL, ChicagGo 

I panied by detailed working drawings showing various 
stages Of the work. 'l.'his article is contained in SeIEN­
TI>'rc AMER I CAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. }4'or sale by MUN N & Co., 361 Broadway, New 

Sun I ight Came ra. . .  N�����li�g
ut��r:!� tf:n��.5 S8���.ii���·.;c�7� _Y_O_r_k_C_i_ty_,_o_r_U_n_y_b_O_O_k._e_I_Ie_r_o_r_n_e_W_8_d_e_a_Ie_r_. __________________________ _ 

Makes a flne picture. Has Company . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 
8 good lens and shutter for "' National Platform Computin� Scale." for comput� 
both instantaneous and time in� scales. National Computing Scale Company . .  12S 
exposures. Uses �lass plates :: �h:Ii§.��i���f

e
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sampl£ picture.. Sunlight I A printed copy of the specification and drawing of 
Junior, �x$s!plates, price any patent in the foregoing list, or any patent in print 
12.00. Full equipments for i issued since 186a. will be furnished from this office for 
developing and printing furnishef"j Photo- 10 cents. In ordering please state the name anrl number 
graph8 colored. Oir.Pru. LORD & N. Y of the patent desired, and remit to Munn & Co .• am 
---------------------- I Broadway. New York. Special rates will be given where 

MORAN FLEXIBLE JO INT .. ' I a iarge nu
.
mber of copies are desired at one time. 

. 

�." -� . 

CanadIan patents may now be obtmned by the Ill-
for Steam, Air or Liquids. _ . ventors for any of the inventions named in the fore-

Made in all �izes to stand any. desired =F= ' _ . _ .  Iloing li�t. provirlpd they are simple, a t  a cost o f  $40 ench. 
pressure. Send for reduced price list . ��� if complicated the cost wil l be a little more. }1'or fu l l  

Moran Flexi b l e  Steam Jo int  C o . ,  I nc'd  I instructions address Mnnn & co., 361 Broadway, New 1'1 'l'hird street, LoUISVILLE. Ky. I York. Other foreign patent. may ai80 be obtained. 

Planning tae Jew Bome 
Anyone contemplatiug the building of a new bome will find the 

Bui ld ing Edition of the Scientific American 
of peculiar and absorbing intere.t. T h l .  beautiful publication is 
issued mOIJthly, and contains practical articles and suga-estions 
on moc1ern house building, together with a series of splendid 
r��i�e S�O

�
i
�r� P3:elJri�!!� :�:i�a��g �g�{ �i��s 11 sf�:I:t�:�:gr 

this handsome periodical is often worth the year's sUbscri
E
tion 

�
r
�t;gl� ���:���,��llf������ ':urt��:i�8��.and send 2D cen s tor 

MUNN & CO.,  Publishers, 36 1 Broadway, Ne. York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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American 
Waltham 
Watch 

movements are to­
day more perfect 
than ever and far 
cheaper. This 
trade mark specially 
recommended-
" RIVERSIDE " -
will  last a l ife 
ti me and is with in 
the means of 
every one. 
For sale by all retail jewelers. · 

" The Pertected American Watt'h ," , an 
i l lustrated book of interesting intorma­
tion about watches, sent free on request. 
AMERICAN WALTHAM WATCH CO. 

WALTHAM, MASS. 

iaub¢r. Hang¢rs. 

Drivers of Horses 
freque)1tly in­furiate tbe ani­mals by their cruel treatment. 'rhis is the cause 
of many accI­dents. 
The Wi nton 

M otor 
Carriage 

can't get excit­ed and bolt ! It is perfectly safe and always un­der control. AI-
. :e��c��acy e �OJ PrIce $1,000. No A �.nto. no food and but little {;1. �lt�r!or

ca[��y�:t�:d ��� � c3e�tv��. mile. 
T H E  WINTON MOTOR CARRIAGE C O . ,  Cleve land,  O h i o .  

Emery Grinds--Carborundum Cuts 
That is why Carhorundum doe .. so 
much Faster and Cleaner work. 

T H E  CARBO R U N D U M CO.,  N IAGARA FALLS,  N. Y .  

.0;. � 
You can now make all water pipes 8.S secure from burstinll in winter as io summer. Tbl. pneumatic system is tbe only one wbich successfully prevents tbe Bnnoy-

This tWuble-slope causes the 
expandi1UJ ice to s!ide tnto 
the air-dome, taking the 
strUlin off the pipe. The 
air-cushron also prevents 
"HammeritnQ. "  C01Jerea by 
U. S. and Fpreign Patents. 

\W1I�?d ig��lse�u��tt,ffc::{te�r:,e�J;;r.:':er!ta:�s����p� �a�B1��n*�i�e�0���� shoUI� be completed witbout tbis system, and all house owners sbould avail them­selves of this •• ounce of prevention " i.n seaSOD. 
or Serul for mustrated Booklet. f]imng fuU ""'Planation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPAN Y. 
�02 E Street, Northwest. Washiolfton, D. C. 

£alcium Ring 
tamp. --:------

B U R N S  ACETYL E N E  GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price $3.�0 
Agents wanted in every l-Own. 

CALC I U M  K I NG LAM P C O . ,  
Water b u ry, C o n n .  

CHARTER Gasol ine Engine I 
USED ANY PLACE I 

BY ANYONE 
. 

FOR ANY P U R POSE 

8tationaries, Portahles, 
Enlfines and Pumps. 

Jr��'�.�������1 
Ski lled meohanic8. best matel ial, and years of experience enable us to offer )'on the perfect machines, 

-the Go-Lightly Kind. 
ti!!:�� c��.n�e!:;:8 ��'h�::�atc��lie ��V�;�, reputat ion is sedulously maintained in mechan­ical accuracy I strength. beauty and finish. 

Special inrlucements to riders. Agents wanted in unoccupied territory. "'rite us. 
AmeS & Frost Company, Chicago. 

�� __ ��������r-� 

� . ���a�,���,�����,��:�� 

� [ R E � [ E N find Crescent Bicycles al ready there 

. 
. . . . 

and their reputation unshaken. The 
fam iliar name plate can be seen in 
parks, on country roads, or city pave­
ments . Young and old ride them 
and their popularity increases with 
the multitude of riders. 
Catalogue N O. 3 ,  containing " The 

Care of the Wheel, " free. 
WESTERN WHEEL WORKS, NEW YORK. 

�-�.....rv 

olar Carriage Lam 
Burn Acetylene Oas. 

Are of real value in actual use. Besides being a 
signal, they LIUlIT ALL 7 HE ROAD. Indispens­
able for night driving. Just the thing for doctors 
or for the vehicle you take to the country. 

Simple, Safe and Clean. 
Price $9. 00.  and 15. 00 per pair . 

Send for Catalogue. 

m.a�lUractul·ing Co., Kenosha, WiSe 

S NAKE WATCH CHA INS  
LATEST V IENNA NOVEL TV  

" p  TRADE M A R K  D " 
EC A M O I  

WASHABLE  WALL PAP ER .  re��gl�f,t),';.�.lit 1J,<'��������u�"J Ib�n��: .. ��s�.::o�¥� �� 
����r as�'!v �'i:::tl�::;�nl'ke S�?wJ;:� le':t�r tteo'ri��'ifdS �J� over the world. Worn by the smartest dressers in New 
iho:�os�������Ult::!C��e:n:��mm::�;�ig!leco�sf�u�: 
����)c�n=,s Sc��Jtet� !��rn 1�1.fM). se£;d���1 �����it�� 

The Novelty of the Day. Can be Was bed wltb Soap 
and Water. Dirt, Grease, Oil, Butter, Ink, Contagion 
and Germs of Disease can be Washed off. Wall Decora. 
tion Revolutionized. Send for Samples and make in­
teresting Experiments. 

Cbalns (47 Inches longl $2.00. T H E  A M E R I CAN PEGAM O I D  CO . . 346 B'way, New York.  
Sent anywhere on receipt of price. 

H E N  R Y D O  Y L E ,  
Importer of European Novelties, 

821 Broadway, New York. 

TANKS , TOWE R S  and W I N D M I L LS . ! B ICYCLE TIRE REPAIRING. - THE 
��I�:��f�C�r:�r��a���t.:':��� Mendin of Single Tu�e Tlr�s .-A practical article i i i  us-
Sma1l Towns and Pr

o 
ivate Grounds. � tr�tIn� fhe method of msertmg patches and plugs w.1th 

Send for 11l1Mt.rate4 Catfll.ogue. i phers and pluggers, tOlletber witb rubber band pluggmg 
W �' Caldwell ('0 221 E Main St I llnd tbe usp. of puncture banus. 9 illustratinDS. Con-
LO·Ui�ville, Ky. ' "  . . 'f ����t� �u���Pt�.Ma��Tal1 !!�8de�r�� 10 cents. For 

DO T H IS ! 
Put a �u8cz Cyclometer 

on your wheel. It is as useful as 
your watch. One measures distance, the other 
time-both are essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 

Its merit bas eliminated competition. 00% of modem cyclometers are Veeder Cyclometers. Booklets J!lree. 

VEEDER MFG. CO., Hartford , Conn. 
Made tor � .  28, 2 8  and 30 Wileels. 

U Trip"  Cyclo­meter. Price, 82.00. The small 
I ndlcator can be set back to zero, like a 
stem setti1UJ wat<:h, af. ter each trlp,wltbout all'ectlng grand total on the large register. Same positive action 
as the other famona model. 

8 1 1 1 1 1 1 11 1  •• 1 1 1 11 . 1  •• 1 1 1 1 . 1 1 . 1 . 1 1 .1'11 

Tribune Bicycles 
for 1 899. 

The Best Wheels i n  the World. 

IT fVrite fOT large New Catalogue iUustrattng our 
full line of t1ventu-three models. 

The Black Mfg. Co . , Erie, Pa. 
. 1  I • •  I .... .  I • I • I • •  I • • •  II • • •  I • I I I  I I  • II� 

HART fORD AND ¥ lUlTTl 
B I CYC L E S. 

1 2  MODELS OF NEW MACHINES. 
Catalogue, B o o k lets, 
Folders, etc. , free of 
any Co l u m b i a  dea l e r ,  
or by mall  fo r a two­
cent stam p. 

POPE MFG. CO., Hartford, Conn . 
0� .......................................... " ...... "" .. " ...... ,,�� 

PA NTAS OT E 
Waterproof-G reaseproof-Stainproof . •  

Looks exact ly l i ke M o rocco and costs half  as m uch . 

PANTASOTE does not 
rot, peel or crack, does 
not mould, never gets 
sticky. is difficult to de­
face, has no odor and is 
not inflammable. Made 
in standard colors, plain 
or tlgul'ed. 
Enough t o  
cover a 
chair  
seat 
1 8 x l B  
I nches 
sent for 
2 6c.  I n  
stamps. 

.semple 
lli x 6 Inches 1 Free 
If you in­close 2c. stamp for post­BIle. and your uph01sterer's address. 
Caution. There lire worth- .,. less imitations. "PANTASOTE "  i8 ,tamped on aU gen. 'IWne goods. 
PANTASOTE CO. , 2 9  Broadway, Depl. T, N .Y. City 

S C al H S 411 varieties at lowest prICes. Rest Railroad 
If:gkl(K�n�s��O�rt?�le��Oi�CJ��fAes �a��:: 

. Sewing Machines, BicycleEl, '1'0018. efc. Save Money. LIsts Free. C H I C A G O  1:"IcAl,E Co .. Chicago 111.  

AUSTI N SEPARATOR 
Unequaled for 

D E L I V E R I N G  DRY STEAM 
by eliminating moisture and condensation from 

Livir. STEAM. 
Also EXTRA CTING 

OIl" H R E A S E ,  and 
&t�:��mJ't-::�t!i� from Ex-

Manufactured by 
A U S T I N  S E P A R A TO R  CO. 

2" Woodhridge Street West, Detroit, Mich. 

J ESSO P 'S S T EE LTHB\yr 
F O R  T O O L S .  S AW S  E: TC. 

W'!! J E S SOP & SONS t.: �  91 JOHN ST. NEW YORK 
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ENEU J OHNSON & CO:S INK, 'l'entb and Lombar4 
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