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NEW YORK, SATURDAY, SEPTEMBER 16, 1899, 

RAPID TRANSIT BY THE GRACE OF THE 
POLITICIANS, 

At last it begins to look as though New York city 
were to be provided with its rapid transit system, so 
sorely needed awl so earnestly advocated by what is 
practically the entire voice of the press and the people, 
At recurring intervals in the past when eVt'rything" has 
seemed ripe for the COlllmencement of the work, the 
whole scheme has been di�C1'editecl, cloaked, and epidted 
away fl'om public view by one of those many dex­
terous, slight-of-hand performances wholSe secrets are 
klJown only to those within the innermost circle· of 
municipal politics, For the past few munths the ques­
tion of New York rapid transit has been so utterly dead 
that it seems to have passed entirely fl'om the public 
Illind ; yet suddenly, without any prelilllinary waming", 
the scheme is brought out again with much blare of 
tl'ulllpets and promise of speedy pel'fOl'mance, 

Amid all the rapid transit discussion that has been 
aroused, one looks in vain for a single new argumttnt 
in its favor, or a solitary reason why it should be a 
greater necessity to-day than it was last yeal' or in any 
of the long years that have passed since the quetltion 
was first mooted, This most important municipal q l1es­
tion has formed the subject of numerous articles in the 
SCIENTIFIC AMERICAN, which in common with tilE; 
techuical and general press of this city has pointed out 
the necessity for the system and the entire feasibility 
of the plans drawn up by the engineers of the Rapid 
Transit Commission, As a matter of fact, the al'gllments 
were long ago made, and to repeat them is to tire one's 
readers With weadsome reiteration, This great city 
needs rapid transit; it has asked for it; its engineers 
have laid out a feasible plan; it is rich enough to pay for 
lit and there is not the faintest question as to its being 
at least self suppOl'ting, and yet with all these facts in 
its favor, the greatest lIlunicipal problem of the lead­
ing city in the new world is being made the sport of a 
few politic�1 adventurers, who seem to have the power 
to promote or delay it without the least regal'd for the 
urgent needs and expressed wishes of the citizens, 

.... .. 
OUR FASTEST BATTLESHIP, 

It is with great satisfaction that the SCIEN'fIFIC 
AMERICAN turns from the subject of our propused 
slow-going cruisers to record the excellent speed that is 
being shown by our latest battleships, Last week we 
drew attention to the fact that the" Alabama" in a 
preliminary builders' trial had made an average speed 
of 16'3 knots over a 23-mile course, a maximum speed 
of 17'2 knots havill� been made with the wind and 
tide, and Ii. speed of 15'43 knots against them, On this 
occasion the .. Alabama" did not carry any of her 
guns, and a large amount of her annor had not yet 
been bolted on, so that she was probably from 1,500 to 
2,000 tons short of her tl'ial displacement of 11,525 tons. 
At the same time she was undoubtedly very foul as the 
result of being afloat for over a yeal' at the Cramps' ship­
yard, It is reasonable. to expect that on her offi­
cial trial, with a clean bot.tom and under the favorable 
conditiolls of the best of coal and expert stol{ers, she 
will be capable of repeating the performance in spite 
of her greater displacement, 

The good showing ·of the" Alabama," however, has 
been eclipsed by that of the" Kearsarge," one of the 
pail' of fiue battleships that is nearing completion at 
the yal'ds of the Newport News Shipbuilding Compa­
ny, 'rhis vessel has also been afloat for over a year, 
the date of her last visit to drydock being August 8, 
1898, and on the occasion of her informal trial she car­
ded the whole of her armor, tugether with the heavy 
g'uns of the la-inch and 8-inch batteries, the only 
weights not carried being those of the 5-inch guns of 
the intermediate battery, Hence her displacement 
and draught were only slightly below what they will 
be at her official trial. Under these conditions the 
ship made by log during half an hour's steaming under 
forced draught a speed of 17'25 knots an hour, 

The trial was made in water whose depth varied be­
tween ten and twelve fathoms, and it is a well under­
stood fact (though only discovered a few years 8.A:O in. 

the trials of some high speed cruisers) that a dift'er­
ence of fifteen or twenty fathoms in the depth of water 
on a trial course will ha,'e a very marK.et! effect UpOll 
the speed of a deep draught warship, Henlle it is rea­
tionable to expect that when the" Kearsarge" is put in 
trial trip tihape, she will be capable of maintaining an 
18-knot a,'erage over the deep-sea trial course, If she 
does this, our latest first-class battleship Will easily be 
our fastelSt, the "Iowa" cOllling Ilext with a nial speed 
of 17·08 knot.s per hour, 

•• el • 
WORK OF THE INDUSTRIAL COMMISSION, 

The Industrial Commission, which cOllllllenced Its 
autumn sessiou 011 the 5th of this month, in Washing­
ton, is equally deserving of the Htlt' ., Industrious Com­
mission," it would seem, Haviug divided itself into 
various sub-committees, its worK of gatheriuA' infol'lua­
tion of vital import has gone on continuously during 
the heat.ed term, while the whole force of special steno­
graphers attached to the commission have been equal­
ly blisy preparing the testimony, thus taken, for the 
government printers, This will make a I'eport, soon 
to be issued, of incalculable value in all mat.ters con­
cerning the industrial condition of this coull!.ry, Olle 
of the first. wit.nesses of chief magnitude to appeal' early 
at this session will be John D, Rockefeller, who, it is 
not unnatul'ally believed, is the possessor of much 
knowledge likely to be valuable to the COllllllissioll, 
It is now proposed that the cOlllluission will visit Chi­
cago, late in September, to investigate the so-called 
.. Grain Elevatol' Trust" of the West, This is one of 
the trusts believed by many to be beneficial and a 
necessit.y if a foreign market for American cereal .. is to 
be maintained against Russian and South AUlerican 
inroads, As many, with socialistic tendencies, on the 
other hand, believe such maintenance of American 
supremacy should be furthered by federal bureaus and 
that the trust is, in fact, a detriment to the Western 
farmer, it is thought that the cOlllmission here enters 
upon one of its most vital lines of inquiry, 

.. I .... 
TRADE WITH OUR NEWLY ACQUIRED 

TERRITORItS, 
The Bureau of Statistics of the Treasury Depart­

ment at Washington has just given out a rf'sume of 
the export and import figuI'es of the trade between 
this country and our newly acquired terl'itories or 
temporary dependencies that is both interesting and 
encouraging to the friends of American commerce, 
Even in the reciprOCity years of 1892 to 1894, in which 
the exports from this countl'y in thoi:'e dil'ections were 
greatly inCl'eased, the totals were not as large as those 
of the recently ended fiscal year, with all its disa.l­
vantages of aet-ive warfare, To Puerto Rico our ex­
ports are nearly 25 per cent in excess of the average of 
the past decade: to Cuba they are nearly 50 per cent 
gl'eater; to the Hawaiian Islands over twice as great: 
and to the Philippines more than three times as llluch, 
The exports to these islands made necessary by the 
support of our military establishments and by the con­
siderable shipments in aid of the temporarily destitute 
al'e not included in these figures; they are only those 
of the legitimate increase of commel'ce, Naturally, as 
a result of war" and especially so in Cuba and t.he 
Philippines, the imports from these lands to us fell off 
very considerably during 1898; but the healthy re­
sumption of trade relations is shown by a slllall in­
crease as compared with last year in Hawaii: nearly 
20 per cent in the Philippines; almost 5J per cent in 
Puerto Rico; and over 66 per cent in Cuba, These are 
most gratifying trade reports, 

• .  e . •  
THE " SHAliROCK " AND HER CHANCES, 

When the ., Shamrock" poked her long nose thl'ough 
the early morning mists off Sandy Hook at the close of 
her fOUl'teen-day trip across the ocean, it was found 
that if she embodied any striking novelties of eonstruc­
tion they must be hidden away below the waterline or 
beneath the shelter of her canvas-covered aluminulll 
deck, In her sail plan she is the typical English cut­
ter, with such variations as always characterize the 
boats of Pi fe, her talented designer, The Illost not· 
able features of the hull, or that part of it that can be 
seen, are the exceptionally high freeboard (between 5 
and 6 feet) and the great beani of the boat at the 
quarters, The advantage of these features was evident 
in her preliminary trials off Sandy Hook, when she 
reached in a fresh breeze from Sandy Hook Lightship 
to the Scotland Lightship, a distance of 4�� miles, in 19 
minutes and 10 seconds-a speed of 13 knots-without 
putting hel'lee rail below the water, Like the "Vigi­
lant," she appears to be at her best when sailing: .. on 
her uppers," On the saUle day, when close-hauled and 
sailing within four points of the wind, she made by log 
a speed of just undel'11 knots an honr, and before the 
wind her speed by log was a trifle ovel' 12 knots, 

N ow, in judging of these performances, which may 
be taken as reliable, it lIlllst be borne in mind that the 
yacht was not carrying her racing canvas, that her 
bottom has not been cleaned for nearly two months, 
and that she gave the experts who were watching her 
the impression of having a considerable reserve of 
power, even at the high speeds of twelve and thirteen 
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knots, The preliminary trials establish the fact be­
yond question that in .. Shamrock" we have to meet a 
boat that is relllal'kably fast ill fresh to strong breezes, 

In hel' trials in a light breeze, on the other hand, the 
visitor failed to make such a good impression, and 
l;eemed to lack that ability to slip away at the first sug­
gestion of a breeze wllich is "uch a conspicuous fea­
ture in "Columbia," This may be accounted for in 
part by the possible foulness of her hottom, which, 
while it would not greatly affect her speed in a fre�h 
breeze, would retal'd hel' greatly at slower spet'ds, 
where wave-making ceases and skin-friction becomes 
the chief element of resistance, But though tilt' 
larger sailspread which she is to carry will also in­
cI'ease hel' light weather speed, the present indica­
tions strengthen our impressions, formed from her 
races with" l:h,itannia," that .. Shamrock" is not by 

. any means a light-weather boat, 
Curiously enough the conditions appear to be revers­

ed, if anything, in .. Columbia," for while she is.practi· 
cally held by .. Defender" in a fresh breeze, she begins 
to walk away· from the older boat with an excess of 
speed which steadily increases with the lightening of 
the wind, 

Tile present indications are that on days when the 
willds are light or of u.loderate strength .. Colulllbia" 
will win by a comfortable lllargin; while on days when 
the winds are fresh to stl'Ong the "Shamrock" lllay 
be lhe first to finish, particulal'ly ovel' a triangulal' 
course, 'Ve base this conclusion on the facts that in 
CI'OSSillg the Atlantic under reduced rig., the "Sham- . 
roek" on one occasion covered 288 miles under her own 
sail in the twenty-foul' hours in a rou�h sea, This 
is an avel'age speed of twelv.e knots an hour, and the 
performance certainly suggests that in the sllloother 
seas off Sandy Hool{, with a clean bottOUl and racing 
canvas aloft, and in a whole-sail breeze, she could 
reach around a triangular course at a speed of 13 to 
13� knot.s an holll', 

Hut we Inust remember, on the other hand, that the 
very features which enable the boat to " carry on" in 
a blow will hold down her speed in light airs; and the 
experience of the past decade on the Sandy Hook 
courses proves that 011 five days out of seven in 
October the winds will probabiy be light, Hence it 
looks as though the cup were hkely to stay on thjs side 
of the water for at least another twelve months, 

• 1., • 
ARTIFICIAL SILK, 

The production of artificial silk has for some time 
past attracted the attention of experimenters in 
France, and it has been used with success to replace 
natural silk in certain fabrics, The Count du Char­
donnet, who claillls to be the first to have successfully 
carried out the process, exhibited some fine specimens 
of artificial silk at the Paris Exposition of 1889, Since 
then he has perfected his system, and at the present 
tillle a factory of considerable impOl'tance is in opera­
tion at Besanl;on, under the direction of M, Tricano, 
This factory is now capable of producing 150 kilo­
gralllmes of artifillial silk per day, 

Natural silk is largely made up of a body called 
"fibrOin," together with other substances such as gela­
tin, albumen, wax, coloring matter, fatty and resinous 
matter, etc" the cellulose of the mulberry leaf being 
thus tl'ansformed by the silkworlll, The nature of 
these tl'ansforillations is of course unknown, and in 
order to produce a substance resembling silk, a methud 
is adopted by which the cellulose furnished by cotton 
is used as a base, The cotton, having been trans­
formed into nitro-eellulose, or guncotton, by treating 
it with nitric and sulphuric acids, this latter is dis­
solved in a mixture of ether and alcohol, and the re­
sulting collodion is filtered under pr('ssure, 

In ordel' to be successfully used for the production of 
artificial silk, it is found that the collodion must be 
allowed to "age" for. a certain period of tillie, the 
reason of which has not been definitely st'ttled : how­
ever, it is certain that the collodion, on being allowed 
to stand, undergoes certain modifications by which it is 
better fitted for the purpose, It is then l'Un into cylin­
ders, which have capillary holes in the bottom, and the 
collodioll is forced out of these holes under a pressure of 
forty to fifty atlllosphel'es, It comes out in the forlll uf 
white cylindrillal filaments; these are united to forlll 
threads, which are put up in skeins and all traces of 
alcohol or water which they llIay contain are removed, 
In this state, however; the threads are extremely inflam· 
mable, partaking of the nature of guncotton, and to re­
move this difficulty they must, be •• de-nitrated," that is 
to say, the cellulose must be brought back into its 
normal condition, This part of the process, which is 
indeed an essential one, involves considerable difficulty, 
and has bpen experimented upon for sOllie tillle by M, 
du Chardon net and otherii', However, a process has at 
last been arrived at which accolllplishes this in a satis­
factory manner_ The ctetails of this process ha\·e not 
as yet been made pnblic; bnt it is certain that by this 
operation white silky threads are produced, which are 
not appreciably more inflammable than natnral silk. 
The skeins which have been lllade up of these threads 
are then dyed by immersing them in a beated bath of 
basic aniline color. 
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LIQUID AIR AS AN EXPLOSIVE. 

BY FREDERICK H. !d.'GAHIE. 
In a recent n u m ber of the SCIENTIFIC AMERICAN 

SUPPLEMENT, t.here appeared an article by me i n  
which the claims o f  liquid air to em ployment i n  the 
explosive world were examined. with the concl usion 
that it had l ittle to I'ecommend it. It was pointed out 
that its theoretical value l ay in the fact of its affording 
a source of  highly condensed oxygen, and that, on ac­
count of the l o wer boiling point of n itrogen, liquid air  
could be p rofitabl y concentrated to a point where the 
percentage of oxygen ran frolll 50 to 75 per cent. The 
m ixture of this oxygenated fl u i d  with a proper COIll­
b u stible gives a powerful and simple explosive capable 
of detonation. It was further poi nted out that the 
volatility of the liquid p recluded its use in all  but the 
large contracts where a liquefying machine could be 
installed as part of the contractor's plant. Even here, 
the practice general l y  accepted i n  blal!ting work as 
conducive to economical res ults,  that of firing a large 
n u m ber of holes at once, put it out of consideration, 
si nce a delay i n  firing at once a hole, after charging 
w ith a liquid air explosive, entailed an amount of 
evaporation that was fatal . - How this l i mitation en­
tered i nto the problem was i l lustrated by the unsuc­
cessful trial of t h e  system at a coal mine i n  Europe, 
whel'e prepared cartridges stand ing fifteen m i n utes 
l ost all or nearly all of their explosive power. 

This oxygenated fl u i d  is receiving another trial ill 
E u rope under conditions meetin g  its l imitations as far 
as pO!Jsible. The facts h ave been com m u n i cated to me 
by an eminent expert on explosives who has recently 
rf!turned frol,ll E u rope. and will b e  u ndoubtedly of 
m uch i nterest to the readers of this paper. Work is 
progressing simultaneously at both ends of a tunnel 
that is being put through the Alps. On the southern 
side the usual explosives for h ard rock, blasti ng 
gelatine and gelatine dynamite, are being used.  On 
the n ort hern side l iquid air is bei ng tried with conces­
sions to its characteristics that afford it every chance 
of demonstrating any value it may have. In the first 
place. one hole, or a few at the ut most, are charged and 
fired at a time. This reduces the time i n  which the 
oaygen has a chance to evaporate, the method of charg­
iug a h ole being in add ition very simple and rapid. A 
cartridge containing the comb ustible element in a 
form permitting rapi d  absorption of the liquid is 
sl i pped i n to the hole, the oxygenated l iquid poured into 
the cartridge, a cap with fuse put in , a l i ght tam p in­
serted, and everything is ready for lighting the fuse. 
However, the firi ng of single h oles means incl'eased ex­
pense in the item of total idle time of the men d uring the 
explosions for a given amount of work. In the second 
place-an d  the most i mportant side of the matter­
m u ch larger boreholes are being employed than are 
found advantageous with the n itroglycerine explo­
sives. 

T h e  problem in blasting work is general ly to dislo­
cate, per pound of explosive, the greatest possible 
amount of rock in fragments convenient for handling 
and removal . If the blasted m aterial is to be used spe­
cificall y  for any pu rpose, blasting (,ondi tions must be 
varied to give it i n  the desired sizes. Now, the charac­
ter of the material determines the explosive to be used. 
I n  earth work the dynamites are outclassed by black 
powder, wh ich develops its pressure com parativel y  
grad ually a n d  d islocates or d isturbs a large amoun t  
of earth, w h i l e  the sharp action of the dynam i tes leads 
to compression of the material arou n d  the charge and 
strong wave movements in the total mass, b ut gives 
little useful work. In rock of any degree of hard ness 
the reverse is true. 

Here the black powder calls for tamping of fissures 
and boreholes to the extent that they are not the 

. weakest poi nts. The rock is removed in large masses, 
needing further breaking up. The dynami tes do not 

, require such heavy tamping, s ince they detonate and 
ten d  to crush the rock into small fragments. In the 
range from the soft to the h ardest rocks there arises a 
simi l ar need for variat.ion in the action of dynamites, 
wh ich is met by the admixture in v,arious proportions 
of n itroglycerine with i nert bodies, combustibies, or 
oxygen - bearing salts, alone or together. S uch admix­
t ure not only changes the force but varies the sharp­
ness of the explosive blow. The softer the material in 
which work i s  being conducted. the greater the need 
of an expl osive giving a p ushing rat her than an im­
pllhlive shock. An apparently stran ge fact is that wet 
guncotton has a greater s hattering effect than dry 
guncotton. T hough wet guncotton has the lower 
explosi.ve force, the det.onative wave is propagated 
more rapid l y  in it, giving a sharper and con sequently 
more destructi ve blow. This wil l  i l lustrate w h y  the 
various grades of dynamite h ave different effects. So 
it may be that l iquid air explosives combine power and 
degree of sharpness o f  detollation in such a manner as 
to be well adapted to the h ard rock lDet in this tun nel. 
The explosive employed should certain l y  have as 
high a. strength as the gelatine dynamites. Bei n g  
a mechanical mixture of com b ustible material, it  
would seem that it  should not detonate as sharply as 
the gelatine dynallli tt'�. These conditions would seem 
to indicate that the borehole could be economically 

enlarged. But the results of long experience must ;;ettle 
the m atter, especially the question as to what extent 
can a supposed decrease of blasting expenses under 
favorable condi tions counterbalance the many disad­
vantages i nvolved in such a volatile explosive mixt u re. 
I t  i s  apparent t hat operations must run very smoothly 
and everything held subord i n ate to exploding t he 
charges as soon after the holes are read y as is possible. 
N ow, delays m ust occu r, and a weakened charge may 
prod uce undesirable effects, such as enlarging t h e  
borehole. 

A Linde machine is  m ade use of. Another point: of 
interest is that a heavier cap than usual is requi!·ed. 

Ho wever, the phase of the question upon which 
these experiments bear is not the value of liquid air 
for general blasti n g  work, but its val ue for certain 
classes of work u nder special conditions. The parties 
from whom the i n formation came originally claimed 
success, but, as they were i nt.erested in the matter, 
the statement m ust be taken with the usual gra i n  of 
salt. The h i story of explosives is f u l l  of wonderf u l  
compou nds that perished prematu rely through a 
thorough trial .  I have in mind a non-freezing dyna­
m ite that was goi n g  to revolutionize thi ngs a few 
years ago. It strangel y  blossomed i n  sum mer t ime, 
when i t  p roved part of the claims made for i t. that of 
strength. Natural ly, since i t  was a powerfu l  dyna­
m ite, the first frosts wi l ted it bad l y .  In mo�t pro­
fane language i rate contractors began aski ng what 
k i nd of a non-freezing dynamite was one that froze 
quicker and more h ard than their old friend, and i n  
addition "busted " the cases a n d  became very coy 
about exploding after being thawed out_ 

• •• • 

SCIENTIFIC CONGRESS AT COLUlIIBUS. 
BY DR. HORACI\: C. BOVEY. 

Resuming my revi ew of the American Association 
for the Advancement of Science meeting: 

Dr. Howard read a paper about " Gad Flies," i n  
w h ich he detailed the experi ments of a Russian ento­
mologist, who killed enormous n u m bers -by means of a 
kerosene film spread over the pools i n  w hich they are 
known to breed. He claimed that previous to t.hese 
experiments of Porchincki,  he himself had tried a 
similar method for the destruction of mosquitoes, and 
had called attention, i n  1892, to the fact that many 
gad flies were thus captured. 

A wonderfully interesting com munication concern i n g  
t h e  b l i n d  fish, and other blind cave a n i m als, was read 
in the section of Zoology, by Prof. Eigen mann, of the 
Indiana State University, of wh ich it is  hoped to give 
a more full account i n  a futu re n u mber of this journal . 
The A. A. A. S. was so impressed by this,able and learn­
ed paper as to appropriate the sum of one h u n d red dol­
lars to aid in Dr. E i'genmanu's further investigations 
into sub terranean l i fe, and i ts beari ngs on the theol'y 
of e vol ution by enviroument and compensation. 

Dr. Washington Gladden, of Colum bus, read a paper 
concerni n g  the moral tendencies of the system of in­
dustry now prevailing, which he also reprod uced i n  his 
own chu rch the following S u nday. It  shuwed that 
while we may never secu re a perfect morality through 
improvement in the social mec h anism, we may estab­
l ish spcial conditions which shal1 be more friend l y  to 
morali t y  than t hose that now exist. Prof. H. H. New­
comb, of Washington, D. C. ,  discussed" Trusts," show­
ing their dangers and also exposing certain popular 
fal lacies about them that actually h indered reform in 
the relations of capital and labor. He held that capi­
talistic com binations perform a useful public service: 
the field of le�itimate inquiry bei ng as to the proper 
distri bution of their beneficial results. Such so-called 
"trusts" should tend to decrease prices to consumers, 
i ncrease the demand for materials, augment wages, 
and ameliorate the condition of em ployes. Miss Flor­
ence Kel ley, of C hicago; l ike wise read a paper bearing 
on the labor q uestion, i n  which she narrated her per­
sonal experiences i n  trying to reform flagrant abuses i n  
workshops, factories, and stores and h e r  methods of 
securing the enforcement of salutary laws. The results 
appear to have been very benefici al. She is the 
daughter of Congressman Hon. Wm. Kelley, of Penn­
sylvan ia, famous for his expert knowledge of the iron 
�ad& _ 

T hese are only a few of the two hundred and seventy­
three scientific papers d iscussed, and others mi ght be 
regarded as equall y  worthy of mention. The more im­
portant addresses and papers will appear in the ann ual 
volume of the associational proceedings, while others 
wil l be given b y  abstract. Thus year by year a scien­
tific l i brary has grown up, whose contents have a value 
that can hardly be overstated, embod ying, as they do, 
the h istory of learned researches i n  all departments for 
the last half  cen tury_ 

Evidently the visiting scientists and their hosts of 
Columbus were on the best of terms. Everythi ng was 
done to make the forty-eighth meeting of the A. A. A. 
S. mem orable for hospitality as well as for scientific in­
terchange of experience and discovery. Besides the 
more �eneral entertai nments, nearly every section and 
affiliated societ y had its supper, or trolley ride, or other 
excursion . Those who had never previously seen the 
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flames of the natural gas re'l'ion were astonislJerl ami 
dazzled. Others rambled through the woods and fields 
for plants. or insects, or other specimens of natural 
h i story. The geologists took a day for the coal m i nes 
of Corning and H oll ister, where they found mi nes work­
ed by electrici ty and l ighted by the same means, visit­
ed a !Subterranean forest of the Carbonifero us Age, said 
to be the fi nest of its kind,  and enjoyed the novelty of 
d ining by electric light 200 feet u n derground and a 
mile from the dayl ight. These mines are owned by 
the :::lu nday Creek Coal Company and the Cou rtright 
Coal Company. The visitors noted with i n terest the 
beautifu l  plant i m p"essions, the ferns. calamites. cor­
daites. and Sigillaria tessellata. There are 500 oil weIls 
'also in the Corning field, the oil being all  derived from 
the Berea grit, at a depth of about 1,200 feet. The gas 
wells near T h u rston are 2.000 feet deep and derive their 
gas from the C l i n ton-Medina formation. 

A grand excu rsion was made at the close of the meet­
ing to Sand usky, Kel ley Island, and Put-in Bay, at 
which place they explored the unique and marvelous 
S trontia Cave, the only one of the kind known . The 
arches are h u n g  with prismatic c rystals of "celestite. " 
The place was fou nd by Mr. Gustave Heineman n, in 
1897, w h ile opening a wel l .  Besides exhibiting his 
grotto, he makes money by selling specimens of the 
sparkli n g  strontia. COlll merciaIly this m i neral i s  worth 
$12 a ton, and is used to clarify beet sugar, and like­
wise i n  pyrotechn ics, givi ng a vivid crimson color t:> 
fire works. 

An excursion to Macinac and the l akes was enjoyed 
by a n u m ber. An anthropological party visited Fort 
Ancient, a n  extraord i n ary p rehistoric stronghold, locat­
ed on the old Lebanon and Chi llicothe turnpi ke, be­
tween Col umbus and Ci ncinnati.  It is m y  intention, 
however, to give a f ut.ure article expressl y  on this ex­
tremely i nteresting and mysterious fortification. 

Three cities con ten ded for the disti nction of enter­
tai n i n g  the meeting in 1900, namely, Den ver, Phi ladel­
phia, and New York. The latter won the day. The 
date was set in June, from the 25th to the 30t h, i n  
order t o  favor members w h o  m ay wish to attend the 
Paris Exposition. The president for 1900 i s  Prof. R. S. 
Woodward. of Col u m bia U n iversity, an alumnus of the 
Michigan University, disti ngu ished for h is services i n  
astronomy, geodesy, and mathematics. He h as for 
many years been the treasurer of the A. A. A. S., and 
is the president of the American Mat hematical Society, 
and also a fel low of the N ational Academy of Sciences_ 
A pleasant incident of the closing meeting was the gift 
of $1.000 from Mr. E merson McMil l i n ,  of New York, 
but forlIlerl y of Col u mbus. This places him as the 
fourth patron of the association. 

• .  e . •  
AUTOMOBILE NEWS. 

Chief Croker. of the N ew York Fire Department, has 
decided to use a gasoline automobile for goi n g  to fires. 
He finds that the two horses which he keeps to take 
h i m  to fires are uneq u al to the d uty imposed upon 
them. The new cart'iage weighs abo ut 400 pou nds. 

An automobile has made the ascent of Mount Wash­
ington, 6,300 feet above the sea level, i n  two hou rs and 
ten minutes, t he. distance being ten m i les. This in­
cluded delays in replenishi n g  the water tank. The 
time was, however� about half that requ i red by the 
teams that make the trips with carriages. T h e  car­
riage was driven by F. O. Stanley, of Newton, Mass_ 

According to The Wheel, t here are probabl y  over a 
dozen French firms who h ave been able to cope with 
the enormous demands made u pon them for automo­
bile vehicles. They have accomplished this by laying 
down costly pl ants equipped with American m achi ne 
tools and attracting the best mechanics i n to their  shops 
by paying them high wages. Each of these concerns 
is turning out motor carriages of the standard types 
by the score. T hey con ti n u e  to work frolll set pat­
terns aud are not disposed to change them. Others 
who possess fairly !!atisfactory vehicles cannot manu­
facture them on a commercial scale either because they 
lack sufficient means or. are unable to get a sufficient 
n u mber of hands. As in this coun try, there is also 
another class of small makers; these are the men who 
are i nventing and perfecti ng motor carriages, and who 
build one from time to time. 

A recent consular report from Consul-General Good­
now gives an amusi n g  view of Chinese character. He 
says that it is i mpossible to 'sel l  anything to C h inese 
w h ich they have not seen. Automobi les are the point 
i n  q uestion. They have n ever seen them, and thev 
cannot i magine what they can be l ike. Natura l l y, th� 
average Chinaman has seen so few new thi ngs that i t  
is not easy for hi m t o  exert his  i m agination . Makers 
of a utomobiles wil l  find that it.is useless to attempt to 
sell carriages to Chinese or foreigners by means of de­
scri pt,ions or catalogues. It is proposed that ambitious 
dealers make a present of an automobile to some wel\ 
known person in Shan gha,i, making him promise to 
use it constantly and prominently, so that the Chi nese 
llIay becollle accustomed to the startl ing i n n ovation. 
The place is an ideal one for motor carriages, the roads 
are macadamized and the climate very fine. 
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UG-FILE FOR FINISHING DIES. 

The accompanying sketch was made by our artist 
during a recellt visit to the works of the American 
\Valthalll watch factory. It represents one of the 
thousand-and-one handy and ingenious luachilles with 
which the factory IS crowded. Everyone who has 
handled a file at the bench knows how difficnl t it is to 
file a �urface that shall be perfectly plane or exactly 
norlllal to sOllie other sUl·face. No hand is so Hteady or 
e�'e so true bnt inequalities or variat io ll will occur. In 
the jig-file .herewith �hown the operator is fini�hing up 
sOllie of the fine dies which are used in the factol'y. 
'rhe file is carried in a vertically sliding head operated 
by a crank and connecting rod below. It projects 
above a plane cast iron table, upon which the die is 

JIG-FILE FOR FINISHING DIES. 

firmly held down. and at the same time brought up 
with suitable pressure against the file. The machine 
is rlriven by bplt. and pulley and requires no manipu­
lation after it is once �tarted. the workman heing ahle 
to rlirect his whole attention to bringing the die to the 
requirerl shape. 'rhe table is capahle of being set and 
dam perl at any rlesired angle according as the edges of 
the die are to )w square or at. an angle with its face. 

A LARGE OCTOPUS. 

BY PROF. c. F, ROLDER. 
One of the 1lI0st disagreeable animals of the sea to 

handle or contemplate is the octopus. The tangle of 
arms. the snakelike movements, the strange flashes of 
color. the green glittering eyes, are all features that 
arouse a strong feeling of aversion on the part of the 
observer. I have had under observation several octopi 
at the Santa Catalina Aquarium and it has been in­
teresting to note the characteristic features of the 
various individuals_ In a small tank were confined 
three individuals having a radial spread of perhaps 18 
inches. One affected a light yellow hlle and was timid, 
sulking behind a rock. Another, of a dark reddish 
cast, was continually flouJ'ishing its tentacles, rising 
and falling on the side of the glass until an observer 
nicknamed it the" skirt dancer." A thit·d was almost 
black, and was a vindictive fellow, ready at any titlle 
to make an attack. When I introduced my hand into 
the tank, this octopus wOllld as quick as It flash send 
alit one long attenuated tentacle and coil about it, 
then if an advance was made it wOllld suddenly release 
its holn upon the rock and quickly f'DCOmpass Illy 
hand with its eight arms. pressing the round serrated 
disks into the flesh while a 
tremulous motion would 
be felt_ 
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date the supposed enemy. While fastened to t.he hand, it 
still held to the rock, and it was with difficulty released. 
When I remained quiet, the animal began to creep 
along like a huge spider, but at the first movement" of 
my fingers it pounced upon Illy hand again, envelop· 
ing it in the eight snakelike arms. I finally twisted out 
of its grasp and seized it firmly by the body, when its 
rage became intense. Flushes of color passed over it 
in rapid sllccession; now red, black, yellow, anti when 
at the height of its anger it was mottled and splashed 
with black-a frightful creature. It made a desperate 
effo·rt to esca(le� but when released ejected a cloud of 
ink. darting off rapidly under its covel'. 

This octopus resented any intrusion and advanced to 
the attack at once. \Vhen a strange octopus was placed 
in the tank, although much larger, it callie ont of its 
COI'ner without hesitation. eyed the newcolller a 1lI0-
ment, then in some incomprehensible way literally 
hurled itself at the enelllY. and in a second the two 
were rolling over and over in a contest that was amaz­
ing to witness. The sixteen tent.acles wound ahout 
each other with the rapidity of Jight. and both animals 

ejected the inky fluid from their siphons. They re 
selllbled a ball of snakes rollin� along and striking at 
each other more than anything else. A close examina­
tion of the writhing wass showed that the object ap­
pat'entIy was to smother the opponent. Finally, the 
newcomer beat a retreat; it was badly wounded. and 
succumbed a few hours later. 

The octopus is a favorite subject with popular wri­
ters on natural history, and many accounts have been 
writ.ten of its ferocity, which are almost invariably 
denied by naturalists: yet I alll inclinerl to think that 
in some instances certain individuals are more 01' les>' 
pugnacious. I have handled scores of them from the 
Gulf of Mexico and California, and observed only one 
instance-the one cited-where the animal rleli berately 
rushed to the attack, though I know of two others. One 
was observerl by Mr. Ralph Arnold, a geologist, of Pa­
sadena. He waS wading among the pool� at low tirle 
at Point San Pedro when suddenly he heard a cry and 
turning saw some children in a pool. wading. and mov­
in� towarrl them a large OCtOpllS. its long arms raised 
above the water. Whether the animal would have at­
tempted to attack them is a question, as it was inter­
rupted in a more or less violent manner. A I'esident of 
Washington told me that once when visiting the shore 
he was advised by the fisherman with him to avoid the 
pools. and when it. became necessary to cross them to 
pass over as quickly as possible, as large octopi fre­
quented them. He considered this the exaggeration of 
a. fisherman, and paid but little at.tention to it; but 
once ill crossing a pool, stepping frolll stone to stone. 
suddenly a long livid arm shot out of the water and 
reached insinuatingly for his legs, the entire animal 
moving rapidly toward him. He, however, reached the 
rocks safely and bOlllbarded the anllual with stones. 
He estimated its size at twenty-five feet across. judg­
ing the tentacles to have been twelve feet in length. 
Again, it cannot be determined from this whether the 
animal would have seized him; though the obst,rver 
was confident that it would, and that it. was large 
enough to have held him under water had he beeu 
pullerl in. 

'rhe specimen shown in the accompanying illust.ra· 
tion was taken near Avalon, Santa Catalina Island. Its 
at'ms were over 10 feet in length, giving the animal it 
radial spread of at least 20 feet. 'rhe strength of these 
large octopi was shown in this instance. it being al­

wost illlpossible to hold the animal until a iarge rope 
had been thrown Irtiout it. In Alaska the octopus at­
tains even a larger size, individuals having been rIO" 
ported with a spread from tip to tip of tentacles of 25 
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or 30 feet. Such an animal is represented in the Yale 
Musellm by a cast, and gives an excellent idea of how 
t.he living animal looks_ At Santa Catalina Island 
small specimens are very common, aud. one has been 
taken in deep watf'r-500 or 600 feet-having a radial 
spread of 15 feet, an uncauny monster, which. when it 
callie np. threw its anllS over the side of the boat and 
llIade a powerful resistance. Indeed, it was almost im­
possible to bring it in without tearing and. cutting the 
large sucker-l i ned anlls. 

The octopus is a most illtt'l'e8ting creature; irs eight 
sucker-liued anllS, like snakes, that creep into e\'ery 
nook, corner, and crevice; its power of changing color, 
blushing and paliug' at the slightest alarm, being fea­
tures that appeal to the fancy and imagination. The 
octopus has a slllail mouth with jaws which «all to 
miud those of a pa.l'I'ot and powprfnl enough to enable 
them to sever the vel'tebne of good-sized fishes which 
they may capture. Each sllcker is a factor, and when 
it is remem bered that there are scores of them, with 
sharp cutting edges, one can imagine the reserve force 
and power of the animal. \Vhen closely pressed, they 

resort to the ink bag and force a stream of ink out 
which permeates the water and in the shadow of 
which they escape. I have spen a squid hurl its ink a 
foot or 1lI0re into the face of a boatman in Florida, 
who was peering into the water in search of thelll. 

'rhe octopi in confinement, previously referred to, 
eat fish or crab meat, and upon secnring it, spread out 
their webs, covering as much surface as possible, and 
when eating. the tenta.cles are nearly always in motion, 
" wriggling" being the only term to describe their pe­
cu liar Illation. 

. '.' . 
A MECHANICALLY-OPERATED CROSS-CUT SAW. 

A novel cross-cut band or chain saw which is de· 
signed to saw logs far more rapidly and effectively 
than an ordinary saw has been patented by Matthew 
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CLARK'S CHAIN CROSS-CUT SAW. 

J_ Clark, of Chaparal, Arizona Territory. Of the ac­
companying illustrations, Fig. 1 18 a perspective view 
of the saw in operation; Fig. 2 is a plan view of 
a link of the saw; and Fig. 3 is a side elevation of 
a link, with the one cntter removed. F i g. 4 is a sec­
tion of a link. The apparatus comprises a bar 
havll1g at one end a head adapted to engage 
the log. At the other end the bar is threaded 
and formed with longitudinal grooves. A box is 
mounted to slide upon the plain portion of the bar alJel 
has arms with opposite flanges extending within the 
grooves. A two-part nut, operated by a hand wheel. b 

mounted to turn on the 

At the first attack of t.his 
kind the sensation was one 
of . horror. The hideons 
creatllre flattened out, as­
similating the color of the 
flesh to a marked degree 
and evidently endeavoring 
to smother the hanrl with 
its folds, as the tentacles 
were distended to their 
utmost limit. To hold the 
hand firm llnder snch cir­
cUlllstances req uired some 
effort, and I confess when 
it was first attempted_ with 
It Florida specimen. I beat 
a rapid anrl decided re­
treat; bnt in the latter 
case I waited to see if the 

animal's object was to 
bite. knowing" that the 
bill of so small a specimen 
could not make a serious 
wound. But the octopus 
merely pressed its mouth 
on the back of my hand,ap­
narentlv trvin!!' to intimi- OCTOPUS TAKEN NEAR AVALON, SANTA CATALINA ISLAND, CALIFORNIA. 

threaded end of the bar,. 
between the flanges of the 
arms. In t he box a shaft 
is journaled carrying a 
sprocket;wheel a r 0 u n d 
which passes the chain­
saw. The links of the 
chain, as shown in Figs. 2, 
3 and 4, are provided at 
each side with cutting­
wheels inclined to each 
other so that only the 
edges will engage the wood, 
thus preventing the clog­
ging of the wheels by the 
kerf. C h i  s e I s are con­
nected with the links and 
extend between the innet· 
faces of the wheels. The 
chisels are dEsigned to de­

tach a layer of wood cut 
by the wheels. In opera­
tion, the head of the bar is 
driven into the log, the 
chainsaw is passed around 
the log and sprocket, and 
the box c a r  r y i n g the 
sprocket is shifted along 
the bar by turning the 
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n ut u ut. i l  the chain i� taut. A �  the sawing pro­
gt'esses, thf> hand wheel is turned so as to screw the 
n ut out wardl y  in order to force the sprocket- wheel 
towat'd the outer end of the b ar. When the n u t  
reaches t h e  end o f  the threaded portion o f  t h e  bar, a 
'segment of the chain is removed ; and the n u t  is re­
t urned to its i n i t i a l  po�ition . 

• , e  • •  
IMPROVEMENTS IN ROTARY ENGINES. 

The llIany fai l u re� w h ich have attended the efforts 
to produce a successf u l  rotary engine and the fac t that 
the direct acti n g  cran k and rod reciprocating engine 
remai ns in f u l l  possession of the field have led IlIan y 
people into the erroneou s  bel ief that there tS someth i n g  
i n herently wrong i n  the 
principle of the rotary en­
gine-that, like perpetual 
IlIotion or the s u pposed 
self- m u l t i p l y i n g  powers of 
l iq u i d  ai r, its t h eory is 
based u pon a m isconcep­
t ion or absolute i g norance 
of n at u ral ph ysical laws.  
As a m a t  t e r of fact,  
h o wever, t h e  0 b j e c t s 
ai med at in the rotat·y en­
gine are perfectly legi t i ­
mate, a n d  the principles 
U pOll w h iclI  inventors have 
been work i n g  ever since 
Ramell i ,  in 1588, designed 
his rotary p u m p, o f  w h ich 
the rotary engine i s  actu ­
al ly a reversal, are perfect­
ly sound. 

The stumbling b I 0 c k s 
which have brought rotary 
e'ngine build ers to grief 
h ave been entirely of a me­
chanical or structural n a­
ture. 

D mlou bted ly the feature 
that has proved most at­
t!"active in the rotary en­
gine is the fact that the 
pressu re on the piston is  at 
all  points of the stroke ap-
plied tange ntially to the 
c i rcle described by t h e  
cran k ,  and so avoids the 
.. dead centers " of t h e  re-
ci procating engine. T h e  

J , itutifit �mtti,au. 
tremely ingenious designs by such men as Cochrane, 
N apiet', Fletcher and later inventors. While it is true 
that h i therto no rotary steam engine, except those of 
the turbine type, has been 80 successful  as to establish 
itself i n  com petition with the �tandard reciprocat i n g  
engine, the rotary p rinciple has been appl ied with 
m arked success to various types ,of blowers, venti la 
tors and pumps of which Roots' blower is the most not­
able example, 

C h ief among the difficulties whIch have hith erto 
stood in the way of the production of the successful 

. rotary engin e  have been those of providing a satisfac­
tory fOt' 1ll of valve gear, stealll ports, etc. , for the ad · 
m ission and control of the steam and a suitahlp slidinl: 

'- '......... --.-.,I , 
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tion of t h e  annular form of cylinder conduces to cheap­
ness and accuracy of manu facture, and indeed in these 
respects it is perhaps the best form into which the 
rotary engi ne can be cast.  

The vital feature of the engi n e  is  the ab utment 
Illec h a n i s tll , shown in the accompanying detail dra.w­
ings. A rotary engine to be efficient lll uSt be so con­
structed that the piston IIhal l be undet' pressure sub­
stantially t h roughout its entire stroke, and it lIl ust be 
capable of expanding the steam to the extent that is 
attai ned in engines of the reciprocati n g  t y pe.  To 
secure these results the stealll must be adm i t ted 
with a m i nimulll amoun t  of clearance between an 
abutment and a movable piston, and the s u pp l y  

m u st b e  capable of being 
cut off at any desired point 
::Jf the revolution.  Also it  
is evident that for the best 
res u lts the arc of the circle 
t h rough w h ich the steam 
pressure is  operative on the 
pi stoll  nlUst be the great­
est p()�si ble. This req uires 
t h at t he a b u t m e n t  be al­
lo wed to remain in place 
u n ti l  the piston is about 
to cotllplete the entire cir­
cle of move ment, then very 
rapidly w i t hdrawn to let 
t h e  piston pass, and as 
rapidly re-inserted behind 
the piston so that the 
steam may be again ad mit­
ted before the piston has 
had t i me to travel any ap­
precia ble distance without 
pressure. 

Now,  the difficulty ha� 
been to remove and i nsert 
the abutment wit h  suffi­
cient rapid ity without de­
structive ham meri n g  or 
bru ising of the mechanism, 
I n  some engines the a but­
m ent has been m 0 v e d 
slowly,  with a consequent 
increase in what m ight be 
ealled the .. dead " space in 
the cylinder, and to com­
pensate for this the circle 
of the piston space has 
b e e  n inconven iently en­

turnin g moment of a n y  
given alllou n t  o f  pressure 
at the cran k  p i n  u pon the 

ABUTMENT A.ND VALVE GEAR-COLWELL ROTARY ENGINE. 
larged . I n  the p r e  s e n  t 
case the dilemma has been 

cran k shaft is the prod uct of this pressure by the vet'­
tical d istance between the d irection in which it is f>X­
erted and the axis of the crank shaft. In a recipro­
cating engine this vertical distance varies from zero 
on t.he dead centers to a maxi m u m  just before the 
half stroke, when the crank and con necting rod are at 
right angles. Consequently. a constan t  and even turn­
ing moment can only be secured in the reciprocating 
f>ngine by connecting two c y l i n ders to a common shaft 
and placing the cranks at n i nety degrees. 'rh e  piston 
pressure of a rotary engine, on the contrary, is al ways 
exerted tangen tially to the circle described b y  the 
crank, and, consequen t ly, its t urning moment is  at a 
maxi m u m  throughout the whole revolu tion. 

'l' here is, moreover, a loss of power in the reciprocat­
i n g  engine due to the change of direction of pressu re at 
the cross-head, a certain com ponent of the piston pres­
sure being exerted against the guide bars. This· loss is 
greatest when the crank is near the half stroke and the 
turning moment is  largest. Another al l u r i n g'  fea hll'e 
of the rotary engi ne is t h e  
fact that the heav ier recip­
rocati ng IJarts of the stand­
ard type of engine are dis­
pensed with, and it  is not 
necessary to p rovide the 
customary III a s s  i v e  fly­
w heel or heavy counter­
balance weights. Lastly, 
there i s  the attract h'e fea­
tu re o f  t h e  economy of 
s pace that i s  realized b y  
doing a way with piston 
rods, cross-heads, g u i des, 
and connecting rods, and 
t h e  economy in material 
and labor which is conse­
q uently real ized in manu­
factm'e. 

Now, the above well­
k n o w  n theoretical and 
practical advantages of 
the rotary engine can not 
be disputed and they have 
s e r v e d to a t  t r a c t  an 
amount of m e  c h a n  i !' a I 
thon gh t  and skill  wh i e h  
h a s  resulted in some ex-

abuttllent to su pport the reaction of the steam w i th in  
t h e  cy linder. The accompanying engravings o t  a two­
cylinder rotary engine, which have been prepared ft'oIU 
drawi ngs furnished by Mr. T. M. Colwell ,  704 Atwood 
Building, Chicago, Illinois, show an i ntelligent attt'mpt 
on the part of the designt'r to overcome �hese d i fficul­
ties, and it will be noticed that both i n  the detail s  and 
genet'al plan of the engine, there is a departure troln 
pre v ious types. In the first place the engine is  in du­
plicate and consists of two an n u lar cylinders, mounted 
u pon a COllllllon shaft, each cylinder having its own 
independent valves and abutment gear, the only parts 
COIU mon to the two being the eccen trics, link Illotion 
and reversing mechanism. The annular cylinders are 
true circles in cross section, the pistons being segments 
of a true circular ring, with the faces radial to the 
center of the m ai n  shaft. They are packed w i th split  
pistolJ rilJg�, and it  is stated that no difficulty has been 
ex perienced in securing steam-tight joi nts either in 
thf>�f> or other m oving pa.rts of t h e  e n gi n e. T h e  aoop-

tHE COLWELL DOUBLE-CYLINDER ROTARY ENGINE. 

avoided by red ucing the 
weight of the abutment, to al low the use of a • •  swing­
ing " m echanism that is exceedingly rapid in its move­
ment. Inti mately associated with the problem of the 
swi nging abutment is that of the position and action of 
the steam ports, and the whole pro blem is met by using 
the regulat' Corliss valves and gear and placing the ad­
mission ports in close proximity to the a b u tm�nt.  There 
are separate valves for the admission and exhaust, and 
these are provided in duplicate (as shown in the i l l us­
tration), so that b y  throwing over a sin gle reversi n g­
lever both engines may b e  revet·sed. This i s  rendereu 
possible by u s i n g  double l i n ks for working the valve 
ste ms, so that one pair of eccen trics does duty for the 
whole eight valves. The arrangement is clearly shown 
in  the general view of the engine, w here the lower and 
u pper � team chests contain the forward and reverse 
exhaust va l ves, while the forward and reverse admis­
sion v a l ves and the recess which receives the abut­
Illent during its withdra wal are contained i n  the larger 
Cf>n t l'aJ �teal l l  c fwst.  The operation of  the valves and 

abutment i s  shown clearl y 
i n  the detail  vie ws. I n  
the u pper v i e w  the piston 
h as s wept by the abutment 
wh ich h as j u st been swung 
back into pl ace, and the 
i nlet valve i s  ad n t i tting 
steam, the exhaust valve 
being at the sallie time 
open. I n  the lower view 
the steam has been cut off 
:1llU the piston i s  about 
to s weep by the exhaust 
port. The abutmen t will 
be w ithdraw n  only just in 
time to clear the front  face 
of the piston as it pa�ses 
forward in its path. W h e n  
t h e  engine i s  reversed . the 
lower ad lll ission valve and 
the u pper exhaust val ve 
are uti l ized. The right 
halJd d rawi n g  shows the 
mechan ism for swinging 
the abutment, w h ich is 
made except ional l y  l ight 
and is pi voted on a v er-
tical shaft wh ICh is at-
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tached by a rocker arm and con n ecti ng rod to an oscil­
latin g disk, as shown. The disk is oscillated by a 
horizol1tal shilf� which is attached to a rocker arm 
actuated by t.he valve gear link motion. As this arm 
reci procates i t  engages a pin o n  the disk and draws it  
forward, thereby swift l y  removing the abutment from 
the steam s pace. The i n stant the ab utment i s  clear of 
the cylin der, the horizontal arm is tri pped and the disk 
I I nder the i nfluence of the dash-pot, which is shown 
below the disk, flies back to its normal position and 
s wings the ab utment i n to p l a ce within the cyli nder. 
The arrangement and act ion of the valves and abut­
ment indicate a care f u l  s t udy of t.h e  idiosyncrasies of 
the rotary engi ne, and in the matter of clearances at 
the abutment the design appears to be well  up to the 
l imit  of possibi l ities of an engine of this  particular 
type. 

.. , . . .. 
Repairinl!: Vessel .. at (:a " l te_ 

Naval Con s t ructor Hobson has some pel;tinent COill­
lllent to make on the question of d ry-docking facili­
ties required b y  the gO\'erDluent at Cavite, w h i ch he 
embodies in a report s u b m itted to the Navy Depart­
ment recently, on the question of the wrecked vessels 
raised in Man ila Bay, whic h  are now being repai l'ed at 
Hong-Kong und .. r his d i rection. Mr. Hobson con tends 
that economy demands t h at the U nited States estab­
l i sh its own dock and repair station,  and shows that 
large sums would be saved which are now paid pri vate 
firms at Hong- Kong for overhaul ing American war­
shi ps. 

His report is an argument in favor of the mai n ­
tenance in t h e  Philippines o f  an important n avy yard 
and d ry dock, w here the largest and most powerful 
ve�sels of war m ay be overhauled and attended to. The 
report sta tes that i n  comp l iance with the bureau's di­
,"pe r ion the three vessels u n d er recon struction , the 
,. bla de Cuba, " ., Isla de Luzon , "  and " Don .J uan de 
Aust rias, " are about 80 per cent com p l eted. The 
val u e  of the vessels  when completed, exc l usive of arIlla· 
lIJ ent, will  be about as follows : .. Isla de C u ba, " $215, -
000 ; . .  Is la de Luzon , "  $215, 000 ; . .  Don Juan de Aus­
trias," $180, 000. Total, $IHO,OOO. Raising and refitti ng 
have cost about $304,000, making a net gai n  to the go v-

. ern ment on the three vessels of $306, 000. The credi t  
for this  result , is given t o  Naval Constructor Capps, 
who made the contracts. T h u s  the large engi ne parts 
were scarcely i n j u red at all.  This featUl'e h as an i m­
portant bearing u pon the wrecks sti l l  i n  Manila Bay 

. w h ich h e  is  to examine with d iver� when the vessels . 
n o w  in hand are completed. The longel' period that 
they have bt'en im mersed IlI ay not have seriously i n ­
j u red t h e  principal parts, and there lllay be s i m i l ar ad­
vantage to the go\"ernment in further salvage, particu­
larly as to the " Don A n tonio de U l loa " and t h e " Ve­
lasco, " sister ships to the " Don J uan de Austria«, " 
which, from all accounts, suffered less damage than 
those that have been raised. 

M r. Hobson adds : " There would be great advan tage 
to the government i n  the establishment in the Philip­
pines of a yard thoroughly equi pped with docks and 
plant capable of doing all  the work of docking and re­
pairing of the n avy. The British government is u n der­
tak i n g  snch an establishment here, though a t  great 
cost, i nvolving the lllaki ng and reclaiming of a large 
part of the land required. This would necessitate the 
e n p l oyment of Chi nese l abor. T his l abor is not oll l y  
u n l i m ited, b u t  it  is equal t o  practicall y  a l l  the require­
m ents of modern ind ustry. C h i nese do all the work i n­
side and out for all the depart ments of the s h i pyard, 
w h ite s u pervision bei n g  req u i red only to show what is 
wanted. The Chinese have a remarkable natural  apti­
tude. Their i n d u strial capacity is s i m p l y  marvelous. 
To the extent of m y  observations and i nquiries, there 
is no place in modern i n d n stry which they cannot 
fil l .  " 

In his speech introd uci n g  the n aval works bi l l  in the 
Commons, M r, Austin Cham berlain, i n  order to show 
the n ecessity for increased dock accommodation, stated 
t h at whereas, in the year e n d i n g  March 3 1 , 1889, the 
tonnage of the vessels  b u i l t  and building for the royal 
navy was 864, 000 tons, on March 31 of this year it was 
1 ,800. 000 tons ; more than double that of ten years ago. 
'.rhe longest battleship then w a s  345 feet lon g and the 
l argest cruiser 400 feet. Now battlesh i ps of 400 feet i n  
length are b e i n g  built,  and there are cruisers 500 feet 
long in com mission. 

The British government have i n  contemplation th e 
i m mediate construction of five first · cIa,," docks for 
naval p u rposes solely.  One of tht'se n e \," dock s will be 
b u i l t  at Chatham, and w i l l  be of sufficient dimensions 
to accommodate the largest shi p afloat in the British 
navy. Anot her clock i s  to be built at Hon g-Kong. 
'l'his  last named dock w i l l  be 750 feet in length and of 
d i mensions to accommodate the ships of the .. Ma j Ps­
tic " c lass. At Bermuda another fine dock w i l l  be ad ded 
to the one al ready at that importan t  poi nt. At Malta 
two docks wi l l  be laid down, and the latest i m p,."ve­
ments wil l be embodied in these d ocks, as also in th e 
two to be b u i lt at Cape Town, Africa. These five 
docks are to be oC stone and b u i l t  in the most thoroll gh 
manner and will cost an aggregate of $5,OOO, 000, -Army 
and Navy Journal. 

J c itu tifit �mttitall. 
®orresponilence. 

Can I osect.. Cou nt ? 
To the Editor of the SCIENTIFIC AMERICAN : 

T hat i nsects have some idea of n um bers is claimed 
by Lieut. -Colonel Delauney i n  La Nature, Paris, July, 
on the base of a singl e  observation made upon w hat 
seems to h ave been a smal l bug all ied to Corisa, i n  
N e w  Caledonia.  I t  was noted that this  species was 
gyrating upon a leaf, first in one direction, then i n  the 
other, beginning with six t urns and comi ng down in 
order to one. This was done once only, and n o  other 
speci mens were observed. That the insect cou ld cou n t  
from s i x  to o n e  is t h u s  considered proved u pon what 
seems to one who has observed i nsects remarkab l y  
s l i m  evidence . .  

The gyrating habit is a common one in i n sects and 
especially among som e of  the smaller moths or Tineids, 
who rarel y come to rest after al igh t i n g  without first 
turning several ti mes in one or both d i rections i n  
succession. Someti mes, without apparent cause, they 
wi l l  begin a dance that lasts for some time, almost 
t'xact l y as described b y  Colonel Delau ney,  save that 
I have never n oted the regu lar decrease i n  the n um­
ber of turns. I cann ot in the least believe that the 
i nsects have any real idea of n u mber connected wi th 
these turni ngs ; but I alii n evertheless convinced that 
sOllie i n sects do cou n t  up to considerabl y  more than 
six. 

An i nteresting i l l ustration came u n der my notice i n  
J uly, wh i l e  collecting o n  the N e w  Jersey side o f  t h e  
Del aware, a t  t.he V ' * r  Gap. At the foot of the cl iff, 
along the line of the rai l road , all the old s u m ach eanes 
were used by the l itt le  wasp Odynerus ornatus for 
breed i n g  pU l'poses, and from th ree to six brood cham­
bers were fou nd i n  the canes. The cel l s  were stored 
with,  the larvle of the locust leaf beetle, Odontata 
suturalis,  then about f u fl grown. and as a matter of 
curiosity I cou nted those in the'  ce l l s  of one stal k ,  find­
ing ten in each store. To a8certain whether t h is was 
u n i forlll I cut al l  that I cou l d  fi n d  at that spot �nd 
i n variabl y tell larvle were contai ned i n  a com pleted 
cell . T h e  l i ttle wasp begins by putti n g  i n  one larva 
and then lays an egg u pon or at the side of it .  N i n e  
additional larvle are then brou ght i n ,  o n e  a t  a ti l li e' 
for the larva is al most as large as the wasp, and then 
the cel l  is capped . Now this insect can not o n l y  count 
u p  to ten,  b u t  i t  can carry the idea of n u m bers for 
some ap preciable time. After three or fou r  larvle have 
been p laced in the cell  the bottolll one is l ost to view 
and cou n ti n g  from above becomes an impossi bi l i ty. 
The iusect lllUSt, therefore, keep tab on its trips so as 
to neither over nor u n derstock its cell .  It is not a 
question of length of cell and s i mply fi l l i n g  a given 
space, for the diameter of the sta l ks varied, and as the 
diameter became greater the length of the cell s  becallle 
less. 

It is worth noti ng that the hab its of this  little wasp 
h ave not been recorded, hel'etofore ; b u t  I have no 
donbt its allies with simi lar habits will he fou n d  to 
have the n u m ber sense equall y  wel l  developed . 

JOHN B. Si'tIITH, Sc. D. 
R utgers College, New Brunswick, N. J" 

A ugu�t 25, 1899, 

Wood Seaso n i ng b y  Electricity. 

In a recent issue of a European trade journal . there 
is a description of a new process of seasoning wood and 
timber by el€ctrici ty, known as the Nodo n - BI'etoneau 
process, which must be a cOlllmercial success, for it is 
claillled that the company's shares are now at a pre­
mi u lll of nearly 600 per cent, says E. Theophilus Liefeld, 
Un ited States consul at Freibu rg. The effect of the elec­
trical treatment seems to be to expel the sap and replace 
it by insol u bl e  matter w h ich will not putrefy, and to i n­
crease the tenacity of the wood and its resistance to 
vel't ical compression. 

This is said to be the first ind ustrial application of 
the principle of electric OSlllose, viz. , if the e lectrodes 
in an electrolytic sol ution are separated by a porous 
partition and a CUrI ent  passes, the volu llle of the l iquid 
i n  contact with the positive pole diminishes, w h i le 
that in .contact with the negative pole increases. 

The process is about as follows : 
'r h e  positi ve pole of a dynamo is connected w ith a 

lead grat ing, upon which the wood to be treated is 
placed, A sol ution, which is kept at the u niform 
temperature of 1 00' F. by means of a stealll p i pe 
u nderneath the grating, is poured into the vat so as to 
almost cover the log of wood treated . At a p u blic de­
monstration , the sol ution used con tained 10 per cent 
of borax, 5 per cent of resin,  and three-fou rths of 1 

per cent of carbonate of soda, the borax being used 
on account. of its anti septic properties and the carbon­
ate of sod a. to help dissol \Ye the resi n .  A porOll S  tray, 
the bottom of wh ich con sists of t wo sh eets of canvas 
with a sheet of fel t  bet wee n ,  is placed over the log-, 
and a sh eet of lead con n ected with the n egative pole 
of the d ynamo 1s placed above this.  

When the current i s  turned on , the sol ution is drawn 
from the bottom an, )  the sap driven out, and its p lace 
taken b) the borax and resin. The time required for 
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a lO-inch log is about seven or eight hours, and then 

the wood is slowly dl'ied, w hich takes in the open air in 
summer several weeks or even months. It was stated 
that a unit  of electrical energy was requ ired for every 
six cubic feet of t i m bel' treated. 

• • • • • 
Commercial Educatlou In Russia. 

Commercial education is continually receiving more 
attention and encouragement i n  Russia. N ot only the 
government., but also commercial instit utions, large 
firms, and eve n pri vate individ uals, are open i n g  n e w  
com mercial ed ucational establishments, varying from 
the engineeri n g  college (pol ytechnic) opened by tl} e  
government a t  Warsaw last year, w h ere young m e n  
w h o  wish to become civil ,  mechanical , chemical, or 
electrical engineers, archi tects, or SUl"\'eyors, call obtain 
a thorough theoretical and practical tech n ical ed uca­
tion , to the simple evening artisans' class, designed to 
give appren tices a certai n am ount of theoretical know­
l edge of thei r trade to supplement the practical know­
ledge gai ned at theiI' work. Consul- General Murray 
says that between these t. wo extremes cOlli e  com mer­
cial schools, where boys can get a thoro u gh cOlll mercial 
educa.tion as clerks or commercial men, and artisan 
schools, where the �ons of work ingmen can get a pre­
l i m i nary ed ucation at certai n t rades, such as carpen ter­
ing, locksmi ths, etc. I t  thus only remains for the parents, 
and the boy h i msel f, to decide what l i n e  he w i l l  take, 
and h o w  m uch time can be given to h i s  e d ucation , for 
which faci l it ies are at han d  from the time he first goes 
to school u n t i l  he has finished at the engineering 
col le�e at 22 or 23. The two b ranches of cOln mercial 
edncation which appear · to be the most n eglected, as 
com pared with Gel'man y, are shorthand ,  it bei n g  ex­
tremely d i fficult  to get a clerk who can take down a 
letter in shorthand,  a n d  then print it off on the type­
writer, so common an accolllpl i�hmel\t  else where, and 
the careful special  trai n i n g  of com m ercial travfllers, 
w hich is can'ied to such a pitch of perfect.ion in Ger­
many, h as l ittle attention paid to it in Russia. -Jour­
nal of the Society of Arts . .  

.. I " . 
Ig n l t l llfC a .J e t  of H y d ro:.tt� n .  

C. G .  H o p k i n s  describes a l l Iet hod by wh ich a j e t  of 
rece n t l y  generated h y d rogen can be ign ited w i t h  abso­
l ute safety and without loss of t i me .  As soon as the 
action begins, col lect the escapi ng gas i n  a test-t u be, 
and, when tht' l atter i s  thought to be f u l l  of pure gas, 
remove it two or three feet from the generator and 
ign i t e  the hyd rogen in i t ; then im medIately at.tempt 
to l i ght the jet of h yd rogen with the hyd l"Ogeu flallle 
contai ned in the test - t u be, If the gas is explosive, it  
wi l l  exp l ode in the test-tube and leave no flame. If ,  
on the other hand, a flame remai ns in the test-tube 
w i t h  which the j et can be igni ted, it is certain that the 
gas i n  the generator is no longel' explosi ve. By adopt­
ing the precaution, thel'efore, of n ever l ighting the 
hydrogen jet  except with the hydrogen flame obtai ned 
as descri bed above, absol ute safety can be insured. 
Attem pts may be made to ignite the jet by this m ethod 
as often as thought proper, and i f  the hydrogen is 
properl y generated , the gas w i l l  be ign ited i n  less than 
a m i n ute. -J o u r n ,  A Ill . C h e m .  Soci ety. 

• ' e ·  • 
E x t i n g u l sil lnellt 0 1" F i re .. I n  M i nes. 

An acco n n t  of the applicat ion of l iquefied carbonic 
acid gas to exti n g u i s h  u n derground fires was given by 
MI', George Spe'l lcer at the recen t  meeting of the I n­
stit ution of Mining Engi neers, says Nat ure. At a 
col l i ery w i t h  wh ich M I'. Spencer was cOll nected a fire 
occu rred i n  a heading, as the res u l t  of a fall of roof 
and s i des on steam-pi pes. The head ing WI1.S b u i l t  off 
with as litt le delay as possi ble, but notwith�tan d i n g  
a l l  efforts t o  shut o u t  the ai r, s ufficient reached the 
seat of fire to keep i t  burning slowly. I t  was there­
fore decided to apply carbon d i oxide, and for this  p u r-

. pose six c y l i nders of liq uefied gas were successfu l l y  
used. It i s  not clai med that the method descri bed can 
be successfu l l y  applied to a l l  fires, but there are u n ­
doubtedly many cases w h i c h  m i ght b e  s o  treated. In 
case of fi re on shipboard, the use of carbon dioxide 
would no dou bt pro\"e i n val u able, as i t  cou ld be q u ick l y  
applied, and woult! not cause t h e  sal lie damage to 
cargoes as water. 

------------�.�,.�,�.�----------­
" C ity

· 01" Rome " St r i k e s  an Ic('berg. 
The recen t  coll ision of the " City of RO l ll e " with an 

iceberg brings forci bly to mind one of the lIIany dan­
gers to which transatlantic navigat ion is  exposed, The 
vessel at  the time was i n  latitude 48 30 N .  and longi­
tude 48'44 'V. The weat her was foggy and a rai n had 
j llst ceased fal l ing when an iceberg was sighted n ear 
at han d , ami the shi p  was slowed down to q u arter 
speed . Shortl y  after this a m assive berg loomed up 
over the bow of th e  l i n er, and before t h e  engines could 
be reversed she strnck. a n d  her bow l i fted several feet, 
the vesse l  fi l l al l v  sl i d i n g  b ac k  i n to th e water agai n .  

FOI'tnnatel y she sustai n ed no dam age ben ea th the 
waterl i ne, the on l y  m arks of the encou n ter being her 
crushed figurehead and a bent bobstay. 

.. . . . . 
THE United States torpedo boar . . . 'l'al hot " is bein:,\ 

fitted with mach in ery for the use of l iquid fuel and the 
work is being done at the Norfolk na.vy yard. 
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Science Notes. 

A Labrador mai l steamer reports that the Peary 
expf'd ition steamer " Diana " has been met and hai led 
and t hat all  on board are well .  'rh e " D i ana " expected 
to reach Disco, Green land, on July 29. 

Major Ross, who was sent to Sierra Leone by the 
Li verpool School of  'r ropical Diseases to d iscover t h e  
malarial mosq u ito, h as wired home t h at the malarial 
mosquito has been found and to send help to carry o n  
further investigations. 

Stonehenge, on Salisbury Plain, i s  for sale ; 1. 300 
acres of surro u n d i n g  land al'e offered for $62.'), 000. I t  
is to be hoped t h at t h e  B ri tish govern ment w i l l  see fi t  
t o  purch ase Stonehenge, w h ic h  is one of the most re­
m arkable archreological mon u ments in the world. 

The use of h o m i n g  pigeons by the U nited States 
navy has become q u i t e  i m portant, and we h ave al read y 
i l l ustl'ated the system em ployed. Bi rds are n O lv bei ng 
educated by Illeans of Long Bran ch steamers, in ol'der 
t h at they Illay be used w hen Ad m i ral Dewey arri ves. 

The re cent explorations w hich h ave been made at 
Carth age have res u lted in very i m portant fi nds. T h e  
san ctual'y o f  J u piter A m Ul o n  h a s  been discovered , a n d  
the current S U PPLE :I<IENT and t h e  iEsue fOl' next week 
w i l l  bot h  con ta i n  i l l ustrations d escri ptive of t h e  dis·  
coveries made in the Punic Acropol is .  

The French s urgeon, Dr, Doyen ,  has exh i bi ted to nu­
l IIero u s  doctors and st u d ellts at t h e  Kil'l  U n i versity 
ci ll e m atogmph pictures showing various surgic'al opera­
tions. 'r he d octor ad vocates t h e  use of s u c h  pict u res 
for the ellucati on of studen ts, saying they are far more 
effeetive t han the most elaboratel y  written descrip­
tions. 

D r. S ven Hedin has depal'ted o n  a new expedition to 
Central Asia, and expects to be absent abou t  two years 
and a half, c h i efly in eastern 'l' urkestan and northern 
T h i bet. The Rllssian government will gi ve his ex­
ped i t ion iree passagf' over l i nes of rai l way and w i l l  
provide h i m  with a n  escort of Cossacks whenever h e  
Ulay req uire them, 

The m i n i n g  exh i bits at the Paris  Ex position will  be 
most i nterest. ing. There w i l l  be two real istic repre­
sentations and demonstrations of t h e  al·t of m i n i n g. 
A shaft 5 feAt in diameter w i l l  serve regular m i n e  wOI'k­
ings, and a l l  of the machinery w i l l  be of tbe regular 
tYPA in actual us!l in m ines. Visitors will also have 
the opportunity of visiting the catacombs uuder the 
city. 

The I nternational Com mercial Congress to be con­
vened at Philadelphia, October 10, 1899, during the 
I n ternational Export Ex position,  will  be the fi l'st of i ts 
k i n d  in al l  (lo lll luereial h istory. Its mf'm bel's wi l l be 
I1Htde u p of delegates from the C ham bers of COIll ­
l Ilerce, Board� of 'l'rade, etc. , a n d  w i l l  c o m e  from 
Latin A mel'ica, Africa, A ustralia, I n dia, C h i na, Japa n 
a n d  other coun tries, 

T h e  D i rector of the Geological S u rvey has j ust 
issued a pam ph let entitled " Maps and Descri ptions of 
Routes of Exp lorat ions in Alaska in 1 898, with General 
I n formation con cerning the Territory. " T here a re 
ten maps w l l i (' h  are ad mirably exec u t ed. T h e  pam p h ­
l e t  cOl J tai l i s  special  reports 0 1 1  various expeditions and 
genf'ral  i n formation concel'll i n g  the TelTitory by geo­
gra p h i cal provinces and some very val uable tabulated 
i n fol'lnation, i n c l u d i n g  the gold pl'Od uction of Alaska. 
T h e  various rou tes and l lIf'ans of tran�pol'tation a r e  
clearly shown . The p u b l ication is  i n tended f o r  wide­
spread distri b u tion, an d copies can be obtai n ed by 
t h e  aid of Congressmen, 

I n  the U n i ted :states t h e  d r u g  store seems to be the 
one p la('e i n  w h ic h  A m ericans get somet h i n g  for noth­
ing ; postage stam ps at govel'll ment rates and free 
d i rectorif's are the u n i versal I ' ll Ie. Somf' New YOl'k d rug­
gi sts h a" e  decided to institute a reforlll i n  t h e  m atter of 
th e d i rectory at least, and have placed t h e  book i n  an 
ope l l  box RO that i t  can be reached by the dropping of 
a pe n n y  in t he slot. The entry of the coi n releases the 
s p r i n g', the l id  may then be l i fted and the book con­
s u l ted.  Man y city d l'll ggists do not go to the expense 
of  purc h as i n g  a lIew d i mctol'y every year, but with the 
aid of  a d e \' ice of this k i n d  it  is p l'Oba b l e  that ne w 
d i re('tories wouhl be fort h co m i n g  A \'el'y year, a n d  the 
pl'Oceeds m i ght be elevoted to charity and the drug­
gist  rf'li eved of th e " frf'e d i l'ectory ,. n u i sance. 

J. A. Bras hear h as j ust com pleted one o f  the pair of 
lal'ge astronom ical cam era d o u b l ets for the o bservatol'Y 
of the U n iversity of Hei J e l berg, Gerlllany. They are 
next to t h e  largest ever made. They are 16 inches 
clear aperture and 80 inches fo('al lengt h .  T wo of 
these doublets, each consist i n g  of fou r  lenses, are to be 
made and are to'  be used al most exclusive l y  for the 
photograp h i c  discovery of asteroids. T h e  real'ons for 
making two cameras and objecti ves i s  to sel've as a 
check . TIlf' tl'ack of an asteroid on an 8 X 10 plate is  
only about one-twentieth of  an i n c h  long for a t h ree 
hon rs' exposu re. As the cu rves of t h e  lenses h ave ue­
ce';sari ly to be very deep, the eas t i n g  of the great disks 
was found to be very troub lesome. 'l' he fund for the 
I'q u l pment was given by Miss Catherine B l'Ilee, of New 
York city. 

J c itn tif ic jmttican. 
E ll gi neeri ng Note",. 

The " Oceanic " started from Livf'rpool on Septem­
ber 6, at 7 P. M. , for her maiden voyage to New York. 
It is ex pected she wi l l  arrive at New York at 7 A. M. , 
Septem bel' 13, 

N icholas Riggen bach,  the engi neer for many of the 
fun icular and rack and p i n ion rlu l ways of S w i tzerland , 
died recently.  He di rect"ld the const l'llction of the 
Righi Rai l way. 

The Boston and A l ban y Rai lroad are now run n i n g  
trains  into t h e  n e w  South Station a t  B oston . T h e  
trains of t h e  Provi dence D i vision wi l l  run into the 
statiOD . 

T h e " Kaiser Wilhf'lm der Grosse " has l owered the 
time of ocean passage from C herbourg to New York by 

two hours and fifty-three llI i n llte�. It  covererl a co u rse 
over the nOI·th ern route of 3. 049 k nots at an average 
speed of 22'08 k nots. 

The Balti more and O h io Rai l road has appo i n ted an 
" I nd ustrial Agent " w hose d u ties are t·o advise manu­
facturers and others as to desirab le locatiolls for busi · 
ness enterprises. It is believed T hat t h i s  syste m w i l l  
t e n d  t o  develop t h e  resou rces of the territory con­
tiguous to the l i nes of the cOlllpan y . 

A Providence company h as recen tly llIade an emery 
wheel 39 i nches i n  d i a m eter and 12 i n ches thick.  It 
was bui lt  up o n  a special  i ron center 3 1  i n ches in dia, 
m eter, w h i ch ran on a 3f� i nch s h aft. Accorrl i n g  to 
T h e  I ron Age, the w holA affai r weighed over 1 , 200 
pou n d s. The m ach ine · was designed for grinding 
wooden balls. 

A COlli m ission appoi nted some time ago to consider 
the feas i bi l ity o f  constrnction of  a mounta i n  rai l road 
to the top of Mont Hlanc has made a fM'ora ble report, 
and i t  i s  possib l e  t h at the enterprise wi l l  be carried 
out. I f  so, the line w i l l  start fro l ll Chamonix and ex· 
ten d  almost to the a pex of the great mounta i n ,  a 
length of 614 m i les. 

The Bald win Locomoti ve Works ha\'A secured a con­
tract to supply t went y compound locomoti ves for the 
Saxon State Rail way of t h e  German E m pi rf', The 
price quoted is 54. 760 mal'ks eac h .  O n e  fi l'm i n  Bresl all 
madf' an offer of 220 mal'ks lo wel', but t h e y  req uired 
much lon gel' t i me to make the locollloti  ves, so the con­
tract was given to the P h i ladel phia concern. 

The C hicago Drainage Canal is to be openf'd next 
Dece m bel" and the trustees are now spurri ng on the 
con tm�tors, and extra prices are to be paid to certain 
of them w h o  w i l l  guarantee toe completion of their 
WOl'k i n  Dece m ber. I t  is  desi red to h ave the canal 
cOIlI·pleted al ld  opened before Congress llIeets, in order 
to avoid the opposition that wil l  be made at. t he next 
session.  

O n e  of the I lIOSt i m portant American exh i bit ions at 
t h e  Pal'is EX I?Osition w i l l  be a model, some t w e n ty feet 
lo�g, of t h e  C h i cago D l'ai nage Canal. In con n f'ction 
with this  wil l  be shown models of a l l  t h e  great variety 
of excavating and con veyi n g  mi\c h i nery w h i c h  was 
Ilsed in t h is i m portan t engi neeri ng wOI·k. The models 
will be s h o w n  i n  operation, and i t  i s  bel ie" ed that it' 
w i l l  be one of the most i n teresti n g  of all  the engi neer ­
ing exhi bit ions at t he E x position. 

Following' the wake of our N a \' y  Department, the 
British A d m i ml ty is about to add a modern steel float­
ing d ock to i ts doc k i l l g'  eq u i pment. T he naval work 
b i l l ,  w h ich I'eeently passed its secon d  an!1  fi n al read­
ing in Par l i ament, contains an itelll for a fi l'st-class 
floati n g  dock at Berm uda, Messrs. C l al'k & Stand field, 
designers of the naval Itl, OOO-ton dock n o w  being bui l t  
at Sparro ws Poi n t, w i l l  d ra w  t h e  p lan s of t h i s  nf'W 
d oc k  of  1 7, 500 tons · l i ft ing capacit.y.  At prese n t  t h e y  
are b u i l d i ng i ll Englan d ,  f rolll t h e i r  o w n  designs,  a 
steel floati n g  dock for the Si berian Rai h·oad . w h i e h  
w i l l  be s e n t  out i n  sections t o  Yal ien wan a n d  thel'e 
put together. 

Nelson's o l d  flag- s h i p, the " Fo u d royan t,". was b u i l t  
i n  1 789 and w a s  launched i n  1 798. S l i e  w a s  wrecked 
at B l ackpool in 1897, and part. of her keel is now e lll­
bedded in the sands at t h f\t plalle, and the re lllai n s  of 
t he vessel .  her t i m ber�, AtC. , are , t i l l  in a yard at. the 
place. At t h A  Birmi ngham mint  th ere are fot'ty tOi lS  
of coppel' frolll the VAssel .  No t w i t hstan d i n g  the fact 
t hat t h i s  s h i p, and thA .. V i ctOl'Y, " were the on l y  two 
rema i n i n g  vessels w h ic h  re m i n d  l i S  of the fanlOus sa i l on; 
of t h e  great fi gh t i n g  e ra, t h e  Ad l ll i rai ty decided i n  1892 
t o  get rid of t h e  re l ic, and �he was Fold to a German 
fi nu o f  s h i p  b reakers. S u c h  all outcry was made that 
she was re- p ll l'ch ased , but in a c u ri o u s  h u rricane on 
J u ne 16, 189 7. at B l aekpool s h e  bro ke from her mool'­
i n gs and d ri v i n g  s hOl'e ward be('ame a total w l·eck .  S h e  
w a s  s o l d  for $ 1 . 250, a Il l l  t h �  p u rc h aser began t h e  wOl'k 
of break i n g  h er u p. The fi rst blast k i l l ed a woman 
who was passing o n  thA beach,  and t h is so disheal'tened 
the owner that he resold her to a synd i ca te. Some 
idea of the l i vely actions i n  the days of 80 gun s h i ps 
may be seen from the data of powder and shot from 
the ,. Foudroyan t "  ex pended on the " Guil launie Tell ."  
'rhis was 162 barrels of po wder, 1 , 200 t h irty· t wo pou n d  
shot, 1 , 240 t. wenty -four pou n d  !'Ihot, 100 eighteen pound 
shot and 200 t welve pound shot. 

Electrical Nor" ... 
I. The Odean Theater, Bu enos Ayres, is h eated by elec­
tricity. This is not the fi rst theater in the world to be 
so heated , b n t  very few large public b u i l di n gs have 
been warmed i n  this manner. 

E lectricity has been u sed to some extent for glass 
making. It  is said that with the electric arc, a pot 
of glass can be melted in few m i n u tes, w h ich, in t h e  
old process, would req uire hours. 

Herr A.  Adt h as found that magnets made from 
wolfram steel are more powerful than those made of 
other steel, but on the other hand, they lose their mag­
netism faster t h a n  some of the oth ers. 

Marconi's ex peri lllents h ave bef'n so satisfactory to 
the British Adlil irai t y  that a complete set of a pP'll'atus 
for wi rel ess telegraphy has bef'n su pplied to the " De­
fiance, " the torpedo schoolsh i p  at Devonport, for futu re 
ex peri ments by naval officers, 

The Paris, Lyons and Mediterranean Rai l way Com­
pan y has u n dertaken the construction and operation 
of an electric rai l way bet ween Fayet and C h amon i x. 
The power is to be f u rn ished by the l'i ver A rve. Each 
car will  be su pplied w i t h  i ts o w n  motor, 

The New York, New Haven, an d Hartford Rai l way 
are, it is said,  con templatin g  the p u t t. i n g  i n of the third 
rai l s ystem electric l i n e  for passengers bet Wf'en the 
Har l e m  Ri ver aud Ne w Rochel le. Their  other experi­
ments i n  t h i s  l ine have proved very satisfactory. 

The �econd section of the Jung frau rai l way has been 
opened by the com pany. i t  is  only half  a m i l e  long 
and consists of a tunnel with a contin uous gradient of 
25 per cent. After the l ine reaches the Eigerwaud 
station, work will probably be stopped until more 
capital is su bscri bed. 

The London Connty Council has authorized the ex­
pend iture of $50.000 for the construction of an experi­
mental system of undergrollnd electrical traction . The 
u nderground trolley is  uSf'd so suc('ess f u l l y  i n  the 
Un ited States t hat i t  hardly Sf'ems n eeessary to spend 
$50, 000 i n  d e monstrat i n g  the value of a sys tem which 
is al read y concl usively proved. 

The man u facture of carbons for electric l ight is very 
i n teresti n g. The plastic mass is  driven out through a 
smal l aperture with the aid of a h yd rau l i c  press. They 
are then baked in furnaces and are automat ical ly 
electro-plated with copper. The plat i n g  operation i s  
particularl y interesting and is  df'scribed a n d  i I l us­
t mted in the current issue of the SU PPLEMENT. 

At the Paris Exposition the central power station 
w i l l  bA 1 , 200 feet long and 1 20 feet wi de, T here w i l l  be 
45,000 stf'am horse powel' aud 25, 000 e l ectri cal h orse 
po weI'. T h e  steam w i l l  be su pplied at 3. p ressu re of 
142 pounds per squa.re inch.  Electricity w i l l be sup­
plied at vol tages of 1 25, 250, and 500 for d i rect, and 2, 200 
for alternating cnrl'ents, The price fOl' steam powel' 
w i l l  vary from 1 '68 cents per horse po wer to 0 '57 ce nt 
per horse power, depending upon the size of t h e  engi ne, 

The third rai l  has clai med i ts first vict i m  in B rook­
lyn, N .  Y. A t rack i n spect.or, w h i l e  loo k i n g  over the 
tracks of a n  ele vated road , noti ced that a sCI'e w in one 
of t h e  rai l clamps had worked loose. He w as stooping 
to exam i n e  it,  w h e n  h e  �l i pped o n  the ties and fe l l  face 
d o w n ward on the elf'ctrlCal l y · c h arged th i l'd rai l .  I n  
fal l i n g  h e  t h rnst o n e  o f  h i s  feet back ward a n d  t h e  
lower part of his  l e g  l'este(1 on the t i n  roof of the stair­
way leading to the street, t h us e�tabl i s h i n g  a com p lete 
c i rcu i t, and the f u l l  forcf' of the cll l'ren t  passed t h rough 
h is body. I t  was fou n d  t hat h e  had been horribly 
b u rned on his facf', hands,  and l egs. 

Accord i ng to 'rhe E lectrical World,  Prof. W. L. 
B l'yan, of the U n i versi ty of I n d i ana, and Mr. N, 
H artel', telegraph superi nteuden t. ,  have been in vesti­
gati n g  t h e  mental proeessf'S in acq uiring proficiency i n  
t h e  u � e  of the Morse code. T h e  I lI vestigators con­
c i l l ded, aftel' a variety of tAstS, that the stud y  of tele­
graphy is  analogous to t h at of lear n i n g  to read and of 
acq uiring a foreign language. .. Thel'e is the same 
rapid i m provement at first, the sallie dispir it ing l e \'el  
j ust below the abil ity to uud erstand ordi nary con ver­
sation, the same rapid asce u t  i n t o  usa ble k n o w ledge of 
the langnage, and the sallie long' stl'Uggle, Sf'l d O l ll COl ll­
pleted, before one h as freedol ll in the language. " 

We have alread y referre,l to electrica l l y  propelled 
ferry boats, w h i c h  are to be nSf'd between Phi ladelph ia, 
Pa . •  and Camden, N. J. At fi rst sight it see m ed as 
though there was no necessity for h a v i n g  electric ferry­
boats, bnt it  shou ld be remem bered that with the 
fArryboat the service is not con t i n uous, and for this 
rf'ason i s  not econo m i cal. The engi nes and boi lers can 
only bA used pal't of t h e  t i mf', but with an e lectr.ica l 
equi pment the charging of t h e  storage batterif's m ay 
be continuous while the boat is i n  the s l ip .  A vast 
amo u n t  of space wil l  be saved, and the stol'age bat· 
teries may be placed near the keel .  The ch argi ng may 
be done while the boat is in its s l i p  at the end of each 
trip. There w i l l  bA no d ust or od or, the atten dance 
will  be lessened, and there w i l l  be no time lost in mak. 
ing signals to the engi neer, for there is no reason w h y  
t.he steersman can not operate the motors from t h e  
pilot bouse. 
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COMPRESSED AIR TRACTION IN NEW YORK CITY. 
The extensive cOlllpressed air plant which bas re­

cently been erected by the American Air Power COlll­

pany at the corner of Twelfth Avenue and T wenty­
fourth Street, in this city, is now in active operation, 
and the new com pressed air cars which it supplies are 
in regu lar service on the Twenty-eighth and Twenty­
n inth Street lines of the Metropolitan Street Railway 
COlllpan y. The compressing engine is of special i n ­
terest, both on account of its  abnormal size and power 
and the high working pressure which is obtained. The 
single compressing engine is of 1 ,000 horse power, and 
the compressed air, after the fourth stage of cooling, is 

J titn tifit �mtritau. 
our ftrst page eugraving and in the diagralll already 
referred to. 

There are foul' sets of intermediate coolers for reduc­
ing the temperature of the air at each stage of com­
pression, placed conveniently on either side of the 
foundations. Each of t he two inter-coolers for the 
lower pressures consists 01 a cylindrical shell contain­
ing a set of vertiMI cool ing pipes, while i n  the coolers 
for the higher pressu res a single coi l pipe is used ; the 
air in each case passi ng through the pipes, which are 
surrounded with circulating watel' at atlllospheric 
telllperature. The action of the system is as follows : 
'fhe air after cOllJpression i n  the low pressure cylinder 

DETAILS OF THE HEATER AND REDUCING VALVE, 

is led through the  first inter-cooler, 
from w h ich it is:;ues carrying a press­
n re of 40 pounds to the square i nch. 
I t  then pwoses to the first interillediate 
c y l i nder, wh ere, after further compres­
sion, i t, is  led to the second inter· cooler 
w h ich it  leaves at a pressu re of 180 
pounds to the square i nch , It i s  next 
compressed in the second intermediate 
cyl ind er, then cooled to atlllospheric 
tewperatur� at a p r e H s n r e of 850 
poun ds, and final ly it is  cOlll pressed i n  
the 6- i ll ch cy l i nder and cooled t o  at­
mospheric temperat ure under a pre8s­
u re of 2. 400 pOll nds to thl' sq llare inch, 
at which prl'ssure it is led to a nest of 
stora�e cyl i n d ers in the chargi u g  room. 
The water used for cool ing the air in 
the inter-coolers is taken from the 
N orth R i ver. which is only a couple 
of hundred yards d istant, through a 
16- i nch water main,  and after passing 
through the inter-coolers the water is 
ret urned to the river through a dis­
charge main of the same size, Adjoin­

stored in the flasks at the high pressure of 2.400 pounds 
to the sq uare i nch. The engine, which is of the verti­

cal cross-compound type, built by the A l l is Company, 
of Mi lwaukee. is an extremely handsome specimen of 
the engine builders' art, and together with its massi ve 
brick foundations, it towers 60 feet above the ground 
floor of the building. Our front page engraving, which 
is taken at the level of uppel' floor of the engine house, 
shows only the engine proper and the upper courses of 
the lllassive bl'ick piers on which it is carried. The 
diagram of the whole plant shows the com press)rs and 
the fOU l' i nter-coolers situated on the ground floor of 
the buildin�. The compl'essing engine has cylinders 
32 inches and 68 inches in diameter by 60 i nches stroke. 
�tealll is furnished at a pressure of 150 pou nds to 
the square inch, and working with the most economical 
point  of cut-off the horse power is just 1 ,000. Our 
i l lustration shows the massi ve character of the con­
struction, and as an instance 01 the size of i ts parts we 
lllay mention that the crank shaft is 22 inches in dia­
meter, with bearings 20 inches in diameter by 36 
inches in length, while the flywheel, which is placed 
central ly on the shaft between the cranks, is 22 feet in 
diameter and weighs 60 tons. The air compressor, 
which is carried directly beneath, is of the four-cylin­
der type, the compressing cylinders being securely 
a l l chored between the masses of brickwork which form 
t he two legs of the piers. The low pressure cylinder is 
46 inches, the intermediates are 24 inches and 14 inches, 
and the h i gh pressure cylinder 6 inches in diameter. 
the COlllmon stroke, of course, being 60 inches or 
the same as that of the engine_ The initial and first 
intermed iate air cylinders are placed directly below 
the low pressure steam cylinder, and the second inter­
llIediate and high pressure air cylinders are below the 
high pressure steam cylinders. Each crosshead of the 
steam engine has foul' transverse arms,  from which 
four distance rods lead down to connect with the corre · 
sponding cross head to which the air pressure piston 
rod is attached. These rods are clearly shown 011 

iug the engine house is a charging plant and a. car 
house, The cars on their ret.urn from a trip are run in  
on t h e  tracks adjoi ning the storage cylinders, where 
suitable con nections are made and a fresh supply of 
compressed air at the working pressure is fed to the  
storage cylinders, which are carried beneath the seats 
of the cars. 

The cars w h ich are being used in this service are 
practically t he same i ll COllstl'Uct ion as the four-wheel 
ears which al'e used on the undergl'ound trolley l ines. 
The car body wei g h s  6,000 pounds, the trucks 4, 500 
pounds, the air reservoi rs 4. 200 pounds, two motors 
weigh each 1 , 400 pounds, aud the other parts and fit­
tings of the car bring up the total weight to about 9�� 
tons. The a;r  motol'S are carried one upon each axle, 
in two dustproof cast iron casings. Each axle is driven 
independently, one of them by the two high pressure 
motors and t h e  other by the two low pressure motors. 
It will be thus seen that the cars are made to conform 
in respect of d istribution of the driving power to the 
standard practice on electrically equipped lines. The 
high pressure motor has two high pressure cylinders, 
each 4 inches in diameter with a 6-inch stroke, and 

. similarly the low pressure motor has two cylinders 8 
inches in diameter by 6-inch stroke. In each case a 
9�-inch pinion is geared upon the crank shaft and 
meshes with a '  21-inch gear wheel keyed on the middle 
of the car axle, The cylindel's are bolted to the casing 
and l ie outside of the same, 

·
whi le  within the casing are 

the piston rods, crossheads, cranks, gears, and in fact 
all of the llloving mechanis lll , and the whole is closed 
in with a cast irou cover, which ou being l i fted exposes 
all the moving pal't� to I' inspection or repairs. One of 
our engravings, showiug  one cylindel' and its COllnec· 

tions, is  i ntroduced to i l lustrate the construction of tlie 
reversing llIechanislll .  The eccent·ric disk is not 1II0 u n t­
ed directly upon the shaft but upon a pair of paral lel 
guides which are pitched at an angle to the shaft, one 
abO\'e and one below it, and have a motion parallel to 
its axis. 'Vhen the gUlde� are thrust ill toward the 

S:aPTEMB1i:R 1 6, 1 &)9, 
Qrllnk the eccentric disk is thrown up, and when ihey 
are drawn out the disk is thrown down, thereby giving 
a forward or reverse motion to the engine, The idea 
is not new ; but it has been ingeniously applied in the 
present instance, and lends i tself admirably to the 
peculiar r.onstruction of these motors, It does away 
with one eccentric and the usual link motion, The 
bottom of the casing is fil led with oil so t.hat the motors 
are self- lubricating after the fashion of the Westing­
house and other fast-running engines. The construc­
tion is very compact and the whole design well worked 
out. 

'fhe compressed air is carried in seamless steel flasks, 
which are placed beneath Ule seats of the car, three on 
each side, as shown in the accompanying engraving. 
The flasks are 21� feet i n  length by 2 feet 5 Inches in 
external circu lllference and they are tested, before be­
ing placed in service, to a pl'essure three times as great 
as the working pressure, From the ends of flasks the 
air is led through the heater, a wrought i ron cylindri­
cal reservoir which is supported between the t wo motors, 
as shown in the detail drawings of the car and the 
heatei'. 'l' he latter is charged with 60 cubic feet of hot 
water uuder a pressure of 210 pounds at a temperature 
of 400 degrees. After the pipe has passed through the 
heater where the air takes up sufficient heat to prevent 
tilt: subsequent freezing of any moisture w hich it may 
contain,  the air enters the redllcing valve, of which we 
show a. sectional view, where its pressure is  lowered 
from 2,400 pounds to 320 pounds to the square inch, 
It then passes to the throttle valves at each end of the 
car, and th �nce to the injector, where a proper amount 

HALF VIEW O F  ONE MOTOR, SHOWING REVERSIN G 
GEAR, 

of moisture is sprayed into the air from the heater. the 
temperature of the spray being, of course, 400" . The 
air with the moisture which it has taken up now passes 
through a spiral coil in the heater (see detail VIew). 
w here its temperature is raised to that of the heater, 
or 400°, at which temperature and corresponding pres · 
sure it enters the high pressure cylinders, From the 
high pressure cylinders it  is carried direct to the low 
pressure cylinders and then exhausts to the atmosphere 
on the under side of these cylinders through a muffier, 
The exhaust, except at starting. is scal'cely audible, 

It wil l  be seen that the system of the American Ail' 
Power Company diffel's very materially from that of 
t l te Hardie systelll ,  wh ich we have already described at 
considerable length in this journal. (See SCIENTIFIC 
AMERICAN of January 30, 1897. ) In the latter system 
t h e  air is allowed to pass f reely through the hot water 
of the heater, but this method has the serious defect 

ARRANGEMENT OF STORAGE FLASKS, MOTORS. AND HEATER ON COMPRESSED AIR CARS OF METROPOLITAN STREET :dAILWAY COMPANY, 

© 1899 SCIENTIFIC AMERICAN, INC.



of being l iable to carry excessive q uantities of water 
into the motors, and of reducing the press ure i n  the 
h eater from that of air to the pressure necessary to 
mai ntai n the water at a temperature 01 400°, and t hese 
d rawbacks are avoided by the type of heater used OIl 
these cars. The moisture taken up by the air has the 
dou ble ad vantage of giving a better packing at the 
joi n ts and of serving to maintai n the pressure through­
out the full  stroke of t h e  p istons by continual l y  vapOl'­
izi ng d uring the ad vance of the piston after the poin t  
o f  cut-off. The speed o f  the car is controlled partly by 
the variation of the c u t- off and partl y  by the manipu­
lation of the throttle ,  the control in both cases being 
operated from t h e  p latfor m ,  where there are two 
hand les, the u pper one working the throttle, the lower 
one the cu t-off. The cut- off has four notches corre­
spond ing to three variations in the speed and the full  
stop. 

V n der the present conditions of wOl'king, the cars 
have a capacity of fifteen m i les with a charge of air 
occu flyi n g  all  space i n termediate the seats, or the 
capacity could be i ncreased up to as high a� forty miles 
by placi n g  o n  the cars as large a n U lllber of flasks as 
cou ld poss i b l y  be crowded i n ,  or i t  could be increased 
by raising t l i e  working pressure, a ehange which the 
company b \ l O W  about to make. The motion of the 
cal'S i s  very agreeable ; there i s  an absence of jar such 
as hs noticea ble on the cab le and electric roads, and we 
u nderstand t h at, as far as they have been tested, 
they are giving great satisfaction. We are i n de bted 
for our partic u lars to the courtesy of Mr_ 'V . Hoad ley 
Kn ight, the engineer of the A merican Air Power Com-
pan y .  . . . .. . 

M e t hod of DevelopIng F i l ln .. In One StrIp. 
Mr. L. Jarvis, in The Photo-AllIel'ican, explai ns the 

fol lowing plan of developing ri bbon films : I pin the 
ri bbon film on a board. face u p, and paint it  with a 
wide, rubber-bou nd camel-hai r brush, kept full of de­
veloper while brushi n g. It ' i s  as neat as it i s  si mple. 
and, ShOl·t of developinlZ each exposure separately, is 
the IlIOSt rational way of going about t.he wOl'k scien­
tifical l y . The Illaterials n ecessary are two b<.>ards four 
feet long, one for developi ng and one for fixing upon ; 
a t w o  to three- inch rubber-bound camel-hair brush, 
sowe developer, hypo, blotters, and absorbent cotton . 
From start to finish the fi n gers are not even wet with 
any chemical used. Before darkening the room (the 
bath-room, of cou rse) I prepare two ounces of fresh 
oeveloper and pour it in a llmal l tray. In another tray 
or saucer I have old developer, and in sti l l  another ten 
per cent b romide of potash solution. There i s  also a 
bottle of hypo sol u t.ion with a good l y  tuft of cotton 
handy. Now darkening the room and lighting m y  
lamp, I spread clean blotters o n  m y  developi ng board, 
w hich is of half- i nch clear pi n e, four feet long and one 

,e ieut if ie �metieJu. 
hand. Those wh ose dark rooms have no such conve 
nient arrangement can, doubtless, heat the blotters on 
top of the dark-room lamp. The films remain moist 
with devploper n icply, and it  is no trouble at all to 
keep them covered if well wet at first. I never h ad a 
case of spotting yet from u n equal appl ication of the 
developer by the brush, and I h ave developed a large 
n u mber of rolls in this man ner. I n  winter, if thp fi l m  
IS brittle, a drop o r  two o f  glyceri ne i n  t h e  developer 
w i l l  be fou n d  excpllent. There need be no h urry, no 
worry about res u lts, and an easier way of i m proving a 
negative by local treatment could not be i magined, as 
it all lies before the operator as plain as a picture, and 
the spots which need bl"inging out or retard ing, as the 
case lllay be, show plain l y .  I n  developing a n u m ber 
of strips at once i n  a tray, one cannot stop long to 
doctor l ittle patches, because the other fi lms need con ­
stant turn ing ; so a l l  get the same treatment practic­
ally, and we all know what the average is  by such a 
manifest.ly imperfect metholl. Having finis h ed d e velop · 
i ng, remove the pins, R l l ll .  with a bit  of blotter grasped 
between th u mb and fi n ger of each hand, remove the 
film to the other boarll, which is not covererl . Pin it 
down securely, using about eight pins. and put it  i n  
the bath t u b  u nder till' tap t o  clear i t  of stai n .  Aftp!, 
a few mowents rewove It to the table and mop it ove!' 

to be more exact, two �rain!! to the ounce of water, 
w i l l  be strong enough to remove the greater part of 
the stain.  All the stai n shoul d  not be removed, espe­
cially from a thi n negative, as the color in the film 
helps the pri n ting in the shadows. After the acid 
treatment the full amount of washing shou l d  ensup, 
when nothi ng remains b u t  to swab the film w ith gl�'·  
ceri ne sol ution, made of glycerine, quartel' fluid O U Il Cp 
(a teaspoon f u l  wil l  answer) ; water, eight ounces, 01' 0 1 1 1'  
hal f-pint. After swabbing this solution over the nega­
t i ve two or t h ree m i n u tes, stand the board on end i n  
a dry, b u t  not too warw, room, u n t i l  q ui te perfectly 
dried . 1'ben throw away the m ixed developer, swabs. 
also the b l otters; if m u ch soi led, wash the rleveloping 
brush wel l ,  and al l i s  through with. Each board must 
be marked, and always used for the saUle operation. 

. . . . .. 
A N e w  Text i l e  P l a n t .  

Consul Atwell  wl'ites from Rou baix that some years 
ago an explorer in Asia discovered a plant of si l kprI  
fi ber, used by the 'r u r koman s  for the man u facture of 
with es and cord a n d  by t h e  Can agues for woven goods. 
This plant, k nown a� th e Apocyn u m  venetuUl, is a 
sort. of bush with slen del' cylindrical b ranches, SOUl e ­
t i l1l es s ix  feet hi�l l . I t  grows in E u rope, Siberia, Asia 
Mill or, the nOl·th of l l l llia,  M a n churia, and J apan ; but 
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foot wide, and, unrol l ing my filUl,  pin it, face up, on to 
the board, t wo pins at each end, and two on the edge, 
about in the center, being plent.y. I generally develop 
two or three rolls of folding pocket Kodak film at a 
time. Now fi l l i n �  my brush wit.h water, I gen tly brush 
all the fi l m  over, enough to soften the emu lsion , and 
then in the same llJanner pai nt the stri ps with fresh 
developer, keepi ng the brush movin g  slowl y over the 
film, enough to insure i ts bei n g  moist with developer 
all the time. T llP ovel'-exposed ones come u p  fil'St, of 
course, and those are fi rst swab bed over with bromide, 
and then kept wet with old developer and bromide 
alternately. 1 appl y  these with a tuft of absorbent 
cotton held o n  a stick wi t h  a r u b bel' band, stick and 
cot.ton to be dIscard ed pac h day . The other films, 
m eanwh i le, have been developing nicely, and can be 
so man i p u l ated that they finish w ith the rest. ad d i n g  
litt le  touc hes o f  b l"Om i de, old developer, or alkali. as 
needed, with a 1"011 11<1 b l·ush.  'l'he under-exposed fi lms 
are given a l l  possi ble encouragement by t l'eatmen t 
with developer s u i ted to thei r wants, and by a hot 
blotter of the righ t width slipped under them. This is 
a vel'y effecti ve accelerator, and helps the film as no 
al llo u n t  of developer would. I keep a few blotters 
wound arou nd the hot water pipe in summer, or the 
s team pipe in winter, and thus have thpm right at 

gently with a large swab of cotton contai n i n g  a l l  the 
hypo it will  hold_  Continue to drag the swab of hypo 
over the fi l m .  tak i n g  fresh sol ution as necessary, unti l  
i t  is  completel y fi xed , which can be ascertai ned by U II ­
p i n n i n g  one end and exami n i ng the b ack. I p u rpo�ely 
do less swabl>ing at one end, so that, when t h at end is 
fouud to be fi xed, it can be rlepentled u pon that thp 
whole roll is. T h is saves examining m ore than It 
couple of i n ches at the end. 

W hen this part of the wor k is com p lete, I place the 
boa rd in the bath t u b, film dOWlI,  and let. i t  float U pOll 
the surface of the water, whieh is kept changing. If 
the weather b e  warm, the film can be painted with 
alum sol ution d u ring any stage of the perforlllance. I t  
is  well t o  d o  this aftel' fixing always, even though not 
apparently necessal'Y, as the fi l m  lllay soften i n  the 
wash water. ·Wash ing is very thoroughly accomplished 
in fiftee \l  m i n utes. Everyth i ng" u pou t.he fi lm which 
we wish to wash off, the hypo, to wit,  is heaviel' than 
water, and con sequently falls off better in the tub 
when 011 top of the water, than it  wou l 1  were the 
water on top of it. If the film was m uch under-ex­
posed, and prolonged development has left it conlilider­
ably stai ned, it should be painted with a weak solu ­
tion of tartaric acid after washing a few minutes . A 
saltspoonful of the powdered acid to a cup of water, or, 

it is  not culti vated. and, up to the present,  h as been 
used only ill the natural state. The b ranches die 
yearl y, and in the H pring new shoots start horizont.a l l y  
from t.he  roots. I t  flollri�hes best w h ere the land i s  
u nder wat.er (l u ril lg" a part o f  tllP year, notab l �' i n  
the neighborhood of rivers t hat overflow at. statpd 
periods. 

Under favorab l e  con ditions, the Apocyn u m  develops 
q uick l y, and in a short time t h e  bran ches form a thick 
gl'owth , almost l i ke a m i niat u re wooel_ 'rhe best. fiber 
is obtai ned by cutting the branches in midsulll mer, 
when t h e  plant has obtained its  f u l l gro w th. 

The attention of the R ussia n govern ment was cal led 
to this plant in 189 1 .  It is there known as the A pocy­
n u m  siberi c U lll,  because it  was fi rst seen in S I beria. 

It grows l u x uriant l y  011 t he banks of t h e  All Iu 
Darya and the I i i ,  and the natives of these re�ion8 
have used t.he fiber fOI' many years for cord and fish 
n ets. They value it not on ly fOI' i ts great strength, but 
al�o because no care i s  requ i red in i ts culti vation. 

In 1895 the Russian govel"ll ment began to use it  i n  
t h e  m a n u facture o f  ban k . notes, a n d  since then the 
plant has been culti vated at Poltava. The results ob­
tai ned thus far are cOll siu ered excel lent, and the time 
iii doubtlelis DI�ar when the A pocy n u lll venetu lll wil l 
take an i m portant place in the tex t i le market. 
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FIN KEEL CENTERBOARD FOR ONE-RATER. 

In the ear l ier days of international yach t ract'�, the 
struggle was more d istinctly one bet ween types than i t  
is to-day. T h e  ad vocates of t h e  wide,  s h a l l o w  h u l l, 
with its l i ft i n g  centerboard, and the deep, narro w h u l l ,  
w i t h  i ts  fixed k e e l  carryi n g  a mass of l ead on i t s  lower 
end, were firm bel ie vers in the superior advantages of 
their  favori te and widely d ivergent types. It was 
claimed for the American centerboard sloop that its 
wide beallJ ,  smal l displacement, big sail plan and 
narro w board d ropped down to grip t h e  deeper water 
'ln d hold the craft up to t h e  w i n d ,  w as t he ideal craft 
for speed and con ve n ience. On the otht'r hand, the ad· 
vocates of t h e  cutter type poin ted w i t h  pride to t h e  
stau n c h n ess a m i  wpatherl y q u a l ities o f  t h e  deep keel, 
on tside " bal last craft, w i t h  her sl i n g  sai l plan, l oft y  and 
u l l o bstrnctpd (·ab i n .  and fine heavy weathpr q u a l i ties. 

The centerboard craft al ways was and always w i l l  
be pop u l a r  on a coast l i ke o u r  o w n  Atlan tic coast, 
w here l lJ a n y  of t h e  h arbors are s h a l l o w ,  because of the 
ease w i t h  w h i c h  t he d l'au ght can be l i gh tened by 
mere l y  l i ft ing the board, and the yacht. be taken i nto 
an anchorage w h ich would be i n accessi ble to the cut­
ter w i t h her deep. fi xed kppl .  O i l  the otht'l' hand, the 
t'normous st iffen i l l g  effect of t h at lump of lead , h u n g 
many feet below the waterl i n p, was for years the ob­
jeet of covetous regal'd on the part of the cel l  tel' board 
s k i p pel'. 

I t  was o n l y  a q uestion of ti llH' w h e ll an attelll Pt 
would be made to e(JllI b i n e  t h e  s l i d i n g keel w i t h  the 
outside lead, and of l ate years, i n  t h e  smaller boats, 
some " ery i ngen ious cOlll b i nat ions  for t h i s  p u rpose 
ha" e been brought ant.  One of t h e  d i fficulties attend­
an t. o n  weigh t i n g  a cen terboard of 
the ord i nary triangn lar shape is 
the change i n  thp tri m of the boat 
which occu rs when it is d ra w n  u p .  
T o  preserve t h e  t r i m ,  the k p e l  shou l d  
l ift vertical l y  i n stead of s w i llging 
on a forward hinge. 

\Ve h ave been favore(1 by M r. H .  
'V. Fairbrass, o f  Lon do l l ,  w i t h  a 
drawing of an ingen ion s l ifti n g'  h u l b  
keel,  i n  which a true vertical l i ft is  
accom plished by maki n g  the keel­
plate in t h ree j ointed por"tion s, the 
u pper two of w hi c h  work on a cen­
tl'al pi vot somewhat after the man­
nel' of a pai r of scissors, t h e  Tower 
portion of th e  plate, calTying the 
b u l b, bei ng h u n g  fro lu the same 
pivot. T wo jointed arms pi voted 
at their u pper ex t re m ities at th e 
top of the ct'nterboal'd eas i n g, and 
at their lower ends to the two u pper 
sect ions of  the keel -p late, together 
with a pair of hoist ing ropes, COIII­
plete the toggle joi n t  Rnan gelllent 
by w h i c h  thp plate sh uts up with i n  
t h e  ea..'lin �. T h e  hoisting ropes are 
wou n d  u pon a drum outside the 
cas i ng, wh ich is operated by a worm 
a n d  whpel .  

I II t h e  d rawings the kepi is  shown 
n p p l if>u to a one-rater, and t.he d i­
I l l e n sions, weight, etc" for a boat 
of t I r is size are as fol lows : T h e  cas­
i , , �  ",easures 2�i feet in h eigh t , 4�1?: 
feet in length,  and 1 i nch in width,  
T h e  width of t he plates is 2�i feet and the total drop of 
t h e  keel 4 feet and the exposed al'ea i s  10�1?: square feet. 
T h e  lead bu l b  is 8 i n ch es in d epth by 4 feet in len�th 
ami i ts wei g h t  about 800 pounds.  T h e  mem bers of the 
keel p l at.e, it should be note(I , are h p l d  i n  a true l ongi­
t u < i i l l a l  plane by means of a p i n  w h ic h  is  ri veted firmly 
to t i re  If>ft h a n d  u pper section of the keel and moves in 
rad i al /< lots  c u t  i n  t h e  r ight-hand and lower sect.ions. 
T i l e  p la tes are recf>/<sed i l lto each othel' as far as prac t i c­
a h l e  80 as to red nct' t h e  p rojec t i n g  ed ge� and present as 
l i tt l e  rpsistance as p()�s i ble to the water. 

• II I .  
A K('(' o rd Yea r ",r Ma n u factu res. 

A l ll t'r ican I l l a n u fact u rers w ade t li e i l' best export rec­
ord in the fiscal year j ust e l i ded.  Not on l y wel'e thei r 
expol't ations l arger than i n  any preced i n g  year, but for 
the secon d  t i me in the h istol'y of our foreign COlll­
merce t h e y  exceedt'd the val ue of the i mport.s of m a n u ­
factures. I n  t h e  fiscal �'ear 1 898, f o r  the fi l'st t i me i n  
the h i story of the m a n u fact u r i n g  export trade, the ex­
portation of man u factu res exceeded th e i m porta­
t ion of manufact ures, t h e  total val u e  of exports of 
nHtn n factu rt's being abo u t  25 per cent i n  excess of 
t hat of i lll ports of manufactu res. I n  t h e  fiscal year 
1899. h owever, despite the increase i n  i mports of m an u ­
fac t u res, t h e  total exportation of  man u factu res was 
30 per cent greater than the i m porta tion of  m an u fac­
tu res, bei n g  $338, 667, 794, a gainst $259,570, 293 of i mports 
of manufactures, 

Prior to the fiscal year 1898. i m ports of manufact.ures 
were always gl'eatel' than exports of man u factu re/<. 
From 1 888 to 18(17 i m ports of manu factn res ranged 
a bout $ 1 , 000. 000 a day, with the sin�le except ion of 
1894.. During all that time the exportation of manu-
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factures was steadily increasing, so th at. in 1 897 t hey 
amou nted to $277, 000,000, against $130, 000,000 in 1 888, 
having t h us more than doubled in that period, I n  
1898 they were $290, 697, 354, a n d  i n  t h e  year j ust ended, 
as al read y i nd i cated, $338, 667, 794. I t  was not until  
1898 that th rough the co m bi ned red uction of i m ports 
and increase of  exports the tidt' turned in favor of 
A merican manufactu rers, aud in that year the total 
exports of manu factu res were, for the fi rst time, greater 
than the i m ports of manufact ures, being $280, 697, 354, 
agai nst $230, 897, 676, In th,) fiscal year 1898, t h e  ex ports 
of m a n ufactu res pxceeded the imports by $59, 799,678, 
and in 1899 the ex ports of man u factures exct'eded i lll­
ports of man u factu rps by $79, 097, 501 .  

• • • • • 
� A 'I' Russt8n A .,.-.U(' Port. 

A new port. was openell J u ly 5, 1899, near th e Cath­
eri r,e Harbor, the extl'eme northern part of Russia's 
possessions, T he city w i l l  be cal led " Alexandrovsk " 
in honor of the late E m pPI·or. He sent his Min ister of 
Fi nance to visit the northern coast i n  1894. The 
M i n ister reported that t h e  location of a city at a point 
w h ere a good b arbo l' cou ld be fou n d  was necessary to 
the developmen t of t h e  Mou l' l llan regio n .  Ko l a ,  the 
princi pal commercial town of t h at region, is on a n ar­
row, shallow l1' u l f, and is inaccessi h l e  to ord i n ary ves­
sels, and t h u s  forces the trade of t h e  north of Russi a  to 
seek Norwegian ports. The Catherine H arbor was 
fou n d  to be located near the center of the mari ne i n ·  
d ustries of t h e  1\Iou rl l lan coast, with ample depth to 
admit the large st stealllen�,  and i t  i s  a c u rious faet 
that the Gulf Stream keeps it  from freezing during t he 
w i n  tel'. In IBlJU the Ewperol' ordered this harbor iw-
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this Hungarian dust. with that of Nile mud is  pointed 
o u t., and the suggpstion is made that the dust may 
have been derived from Egypt," -Nature, 

• • • 
A N e w  Developlnent In Loco motive Bollers_ 

A large locomotive has recently been t u rned out at 
the West A l ban y shops for the N e w York Central Rail ­
road, which em bodies a novel  and promising feature 
of boiler construct ion.  It. was b u i l t  from the designs 
of Mr, Corn e l i u s  Vanderbi lt, Jr. , who has lately been 
giving considerable atten t.ion to the q uestion of loco­
motive i m provements. It is well u n derstood that the 
standard type of firebox as now constructed i s  one of 
the IUOst costly feat ures in the boi ler. O n  account of 
its rectangular shape and flat sides it  h as to be heav i l y " 
stayed to the outer shell  of the boiler and is one of 
the parts that cal l for most careful attention and most 
frequent repai rs. In the ne w locomotive a t u b u lar, 
corrugated fUl'll ace, 64 inches in diameter an d 11  feet 
2� i nches in length, is placed eccen trical l y  w i t h i n the 
bac k of the boi ler shel l ,  w hich, i n  the neigh borhood of 
the furnace, is  7 feet 1% i n ches i n  diameter. The cor­
rugated f u rnace is supported at its front ends by s l i n g  
stays wh ich are attached a t  the t u b e  sheet. At t h e  
rear t he large f u rnace t u be extends about 6 i nches be· 
yond the bac k face of the boiler, to which it is  flanged. 
A brick wal l ,  20 i n ches in height,  extends above the 
gl'ates at a poi l l t  a bout 30 inches to the rear of the tube 
sheet, tire !<pace between the brick wall  and the tube 
sheet for m ing a com bust ion cham bel'. 

T h e  furn ace p resen ts a h eati ng surface of 191%, square 
feet, and in the 332 t u bes there are 2,164%, square feet, 
the total heati n g  s u rface therefore bein g  no less than 

2,356 square feet, There are 35 '2 
sq uare feet of grate area, The total 
weight of tlw engi n e  is 160,000 
pounds, and a boiler pressure of 185 
pounds t o  the square ineh is  carrie d .  

As far as w e  k now, t h e  u s e  of t h e  
corrugated tubular furnace i n  a 
locomotive of the stand ard type :8 
e n t i rely new i n  America ; the only 
other instan ce of the use of the cor­
rugated furnace being the Strong 
lo('omotive, w h ich, among other 
pecu l i arities, carried a bi furcated 
boi ler with two separate corru gated 
fire boxes, If t h e  manifest advant­
ll g'es of this  system of construction 
call be u t i l i zed in a locomotive of 
t h e  stllndard f ype, Mr, Vanderb i l t  
has set a very val uahle precedent, 
w h ich wi l l  proba b l y  be pxtensively 
fol lowed i n  AlIIt'riean locomoth-es. 
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T h e  boi ler has shown exeel lent 
stpal u i n g  q ual ities and as com pared 
with the stand ard engi nes of the 
road it marks, in t h i s  respect, a 
d t'cided ad " an ce. Evidence of t h i s  
was shown d u ri n g 'a trial tri p with 
sixty-�even empty cars, w h e n  the 
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prm'ed and the city laid out,  
w h i ch has been earried out 
u n der the su pervision of  the 
M i n ister of F i n ance and t h e  
g-ovemor of A rchangel at t h e  
s m a l l  cost of $250. 000, inside 

of  fi ve year� fro l ll t h e  t i m e  that the i m proveme n t  was 
fi rst 8uggestell . \V ork was hegu n o n l y  t.h ree years ago. 
Consul-General H o l l o way states t h at. the new port o f  
Alexan(lronk w i l l  soon hpcom e an i m portant center 
for the i n d u stries  of n OI·th em Russia, as it  is capabl e  
of enorllIous dev!'lopment.  

.. . . 
D u st froln l\ f,'1(,8 I II E u rope_ 

At the sUg'g'e!<t i o l l  of Prof. E. Ray Lan kester, Lieut. 
A. G, Fro u d  has se n t.  us a copy of a rt'port hy H. T .  
P r i o r  u pon sOllie fi n e  brown dust col lected on board 
the Pen i n s u lar a n d  Orit'ntal steam s h i p  " S U l natm " 
d u ring a t h u n d erstorlll i n  t h e  Gal i t a  C h a n l l e l ,  i n  the 
Med iterran ean. The d u s t  con tai n ed about 3;{ per cent 
of doubl y refractive g'mi ns, co III  posed chiefly o f  car­
bon ates of calci u m, magnt's i u ll l  a n d  i ron. After t reat­
m e n t  with h yd l'ochloric acid ,  t h e  i nsol uble resi d u e  was 
for the most part without i n fl uence on polarized l i ght,  
a n d  consisted mai n l y  of s i l icate of alumina (clay) , w it h  
a l i tt l e  organ i c  matt!'r ; o n l y  a fe w angu l a r  grai ns of 
q u artz aud one or t.wo very stron gly refracth'e and 
d o u b l y  refracti ve grai n s, probably of i ron, were ob­
servt'd in this i n soluble residue,  The d nst was thus 
of the n at u re of an argi l l aceous and calcareous san d ,  
and m a y  have been carried hy w i n d  f " olll the north o f  
Africa. In h is report, M I'. P r i o r  reluarks : " An a c ­
co u n t  by C. Y . .Joh n ,  with analysis, of fi n e  bro w n  d ust 
wh ich fel l i n  H u q rary in February, 1896, appeared i n  
scientific p u blications a t  t h e  time, T h i s  d ust, l ike the 
ahove, was chal'acterized by the al most, total absence 
of quartz, and by the presenee of grai ns of transparent 
arnol'phous clay material. It differed frolP the above, 
however, in not containing any large amount of car­
bonates. The similarity in chemical composition of 

pressu re rau UT) to 1 9.'i pounds i n  
� p i t p  o f  the fact t h at t h e  t wo pop 

val ves set at. 1 80 PfHl l l ll s  Wf>re blo w i n g  olT str() n g' l �'_  
We s h a l l give i l l us t rations and f n l l e r  detai l s  of this 
engi ne i n  all  ear l y  issne. 

• • • 
C a r  C O Il I). i n �!ii I n  England. 

The cOllI m i t tee app, ) i n ted to exam i n e  designs for 
i m p roved cou pl i ng'S fOl' rai l way veh i c les in G reat 
Britai n state that. t h ey are prepared to receh'e any 
photographs or w ri tt e l l  or pri nted descri ption of  
automatic or nOl l -autoll lat ic  cou p l i n g'S for  ra i l way 
vehi c l es, b u t  not w i t h  It view of m a k i n g'  any selection 
from t h e  various i l l \'entions which llIay be s u b m i tt ed. 
The com m i ttee are n ot at presen t  prepared to recpi ve 
models of any ('o u p l i n gs, bll t if models or personal at­
terHial lce i s  r?q n i red, the pel'sons i nterested w i l l  be 
notified , All s n c h  d l'a w i n gs and p hotograph s or de­
scri p t i o l l !;  m ust be sel l t, to the Secretary, 6 Old Palace 
Yard, London,  S, \V . , England,  on or before October, 
1. 1 899. 

T ir e  com m i ttee does not gh'e any ass urance t h at 
cOlll lIl u n i cat ions made to the lll on the subject of t h e  
i n ventions w i l l  be protected , s o  that w e  reco lll m e n d  
those of our readers who expect t o  s u b m it t h e i l' ideas  
t o  t h i s  cOlll luittee t o  pl'Otect their  i n w n t i o n s. T h e  rf>­
port of the cOllI m i ttee w i l l  undou bted l y  be of far rf>ach­
ing i lll portance, and tht' q ut'stiol l  of au tolllatic co up­
l i n gs i s  n o w  agitat i n g  the B ritish n ewspaper press as 
wel l as the tec h n i ca l  p ress. 

• • • • •  
RAILWAY travel i n g i l l  A lgeria certainly leaves very 

Ill u c h  to be des i red . Froll l  A lgiers to Biskra i s  400 
l I I i lt's, and it req u i res t h i rty-s ix  hOll r!'; to perform t h e  
jon rn ey. The t r i p  frolll Ol'lln t o  Algiers is  2(;3 m i l es, 
and this req ll i res twelve hOll r s, Sleeping cars are re­
q u i red on al l n ight trains and restaurant cars on all 
t hrough trains_ 

. . . ' . 
WE rel-{ret to note that 1\1. Gaston Tissandier, thE' 

1!'rench ph y�icist and aeronaut, d ied o n  Septem ber 8 
at Paris. He was for Illany years editor of La Nature. 
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THE DEWEY ARCH. 

The National Scu l pt me So('i ety is ahvays in the 
front rank w hen any pub l ic work con nected with the 

beaut i fying of our cities is concerned. Naturally New 

York, being the howe of the society, is the su bject of 
its special care. \Vhen it was known th at this city 

wou ld be the sceue of Admi ral De wey's horne-coming, 

Mr. Charles Rollinson Lam b proposed to the presi­

dent of the National Scu l p t ure Society, Mr. J. Q. A. 
Ward , t h a t the 
scu l ptor mem bers 
be _req uested to 
make p I a 11 s for 
the <:i e c o r a t i o n  

with SCU lpture of 
a trium phal arch, 
wh ich has been 
considt'red at all  
ti Illes the greatest 
tri bute which can 
be made to a re 
turn i ng v i c  t o r . 
T h e  sc heme was 
war m l y  i ndorsed 
by the scu l ptors, 
a I I  vol u nteering 
to do their share 
of the work free­
ly. A special com ­
m ittee w a s ap ­
pointed to con fer 
with the De wey 
cOlll mittee, a n d  
the sch em e w as 
received with en­
th usiasm. When 
t h e  e n o r m o u s 
q uan t ity of SCUl p­

ture is considered , 
it w i l l  be seen that 
these pUblic-spir­
i ted men h a v e 
really made con­
tri butions which, 
in a more durab le 
material, w 0 u I d 
h ave been worth 
a mi l l ion of dol-
lars. Neither t i m e  nor money was available to make 
a permanent memorial, so a more evanescf'nt material 
has bee n  em ployed . 

Madison Square was the logical p lacc for t.he arch .  
Twen ty-fou rth Street was taken as the axis for the 
arch , antI th e colon nade starts on th e north side of 
'I' wenty- t h i rd Street and ends on th e Bouth side of 
T wenty-fifth Street. The p lans were drawn with 
special care by Mr. C. R. Lalll b and were approved by 
the SCU lptors and the Dewey co m m ittee. 

'I'he .. Arch of T i tus " at Ro m e  was taken as being 
the best ancient example w h ich could be rich l y decor­
ated with scu lpture, and it was modified to meet the 

I t itu tif it �Ultritau. 
special conditions. The Dewey arc h was t'nlarged 
from the classic proto type, and Instead of being sup­
ported on two piers, a new penetration was given east 
and west, the arch bei ng deepened to one-half of the 
wid th in measu rement, giving i t  fou r  piers, and, then!­
fore, add i n g  l I I uc h  to i t s  l i g h t u ess. i!:xt ra columns  
have been add ed t o  t i l e  S I d e, givi u g  t w o  groups of  t wo 
columns each,  t h ns m a k i n g  a mot ive for the colon nade. 

T h e arch is approached from t h e  south by six d o u ble 

.MODELING FIGURES FOR THE DEWEY ARCH. 

trophy col ul ll l l s  arran ged in pai r�, t h ree on e i ther side, 
and t h e  col u m n s  at T wenty-t h i rd Street and T wenty ­
fifth Street bei ng rei n forced by an extra col u m n  o n  
e it h er shie,  t h u s  repeati ng the sallie effect of two 
col u lll n s  w hen seen from the north or south. The first 
or south pair w i l l  have grou ps of stat u ary by F. W. 
Ruckstu h l, represen ti ng "  The Army," and George E. 
Bissell " The Navy. " Decorations by H erbert Adams 
w i l l  be p laced on each doub le co l um n . 

'fhe arch propel' is about 70 feet wide by 35 feet 
deep, w h i le th e heigh t from the roadway to the wreath 
i n  the hand of  • •  V ictory " wil l  be 100 feet. '1' he scu lp­
t u ra l  decoration s of t h e  arch are i n t.ended to symbol ize 

our power as a maritime nation. The great grou ps on 
the front of the piers are th e . .  Cal l to Arms " by P. 
Martin i ; . .  Battle "  by Karl Bitter : . .  Return of th e 
Victors " by C. H. N iehaus ; and " Peace " by Dan iel 
C. French . A bove these orl t h e  attic acting as fiuials  
to the eilrht ('ol u m n s  are f u l l - length figures of heroic 
size of the great figu res i n  A l l l erican naval h istory. 
Com modore Paul Jones by K C. Potter, Commodore 

H u l l  by H. K_ Bllsh-Brow ll , COIII UJ odore Perry by 

J. S. H a r t l e y . 
Com modore De­
('atur by G. L. 
Brewster, C o m ­
m o d o r e  McDon­
ough by T homas 
S. C larke, Admi­
ral Farra gut by 
W .  O. Part ridge, 
A d m i ral P o r t e r  
by J .  J. Boyle, 
and Cush i ng by 
A. Lukelll an.  The 
rem a i nder of the 
att i c  is  taken u p  
b y  symbol ic  pan­
els a n d  i nscri p­
tions.  The four  
spand re ls over t h e  
mai n e n t r a n c e 
have bas-rel iefs 
symbo l iz i n lr t h e  
At l antic  and Pa­
c i fic Ocean s on 
t h e  north by R 
H. Perry, and t i l l' 
N orth and Ea;;r  
R i v e r s on I I l L­
south by I. Kon­
t i .  T h e keY8tones 
of the arch \\' i I I  
b e  surl lloun ted b y  
ea gles. Topping 
all  i s  a quad riga 
w i t h  a w i n g e d  
. .  V ictory , "  t h e  
most appl'OpJ'iate 
Btl bject fo r t h e  
cro w n i n g  fea t u l'e 

of t he ar('h.  It is by the Society's president , J. Q. ,\ . 
Wart!. T h ere a re also rel iefs flan k i n g  the arch and o n  
the  s ides rllpresenting t h e  " Progress of C i vil ization" b y  
.T. G e l l e rt, and t h e " Protection of O u r  I n d ustries " b y  
'V_ Couper . E i g h t port raits of ad m i ra ls are added as a n  
e n r i ch men t t o  the spa n d rllls  o f  t h e  smal l er arches on 
t h e  T wen ty-fourth S t reet pen etrat ion . The upper end 
of the colon nade w i l l  ha\'e  t wo large grou ps a lso. 

it m igh t w e l l  be asked h o w  i t  is possi bl e to b u i l d  th is 
enormous arch in t h e space of s i x  short weekF. I t  on l y 
is rendered possi ble by that beautiful  plast i c m a t erial 
called " staff, "  which fi rst came in to prom i n ence i n  
t h i s  !'on n t.ry at t h e  C hi!'fl g'o Ex position o f  1893. It  i s  

DEWEY ARCR NOW BEING ERECTED lB NEW YORK CITY. )lODELlBG IN STAFF A HEROIC FIGURE OF LIEUT. CUIZllING. 
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a cheap substitute for more durable material, and pre­
sents a handsome appearance. It consists of p l aster of 
Paris m ixed with cement and fibrous materials. 'r h e  
arch proper is  bui l t  o f  wood and looks n o t  u n l i ke a 
well b u i l t  scaffold.  T h i s  is being entirely o verlaid with 
staff, and the figures w i l l  be p l aced i n  position at the 
propel' time.  Some of the l arger pieces will  be mo­
deled d i rectly i n  place, but most of the SCUlpture has 
been e n larged in the Madison Square Garden, where our 
staff p h otographer h as been able to get some photo­
graphs of the a n i m ated scene b y  flashlight, for i n  the 
mad rush against t ime there is  no chance for posing. 

Amber In Eastern Prussia. 
Amber ill fou n d  all along the Pruss ian shores of the 

Baltic, but princ i pal l y  is the peni nsula of Samland. 
All  amber,  fou n d  every where, is state property, but 
thE: state cannot mine a m ber w i t hout the permission 
of the o wner of the gro u n d .  Before the beginning of 
the present centu ry, digging was the only means em­
ployed for obtaining a m ber. I t  was done in an ir­
regular m anner, and i ll 1862 dredging was practiced . 
This  was cont i nu e d  u ntil  1890, w h e n  m i n i n g  by means 
of shafts was also resorted to ; d i v i n g  has also been 
practiced w ith great success. A I II bel' occ urs in the so­
called blue earth, a san d y  clay with many grains of 
quartz  and granite. I n  the dry state the earth is green. 
and when i t  is  wet it  becomes al most black. T h e  blue 
earth is washed with water, the big l u m ps being re­
d uced with the help of mal lets, and passed over sieves, 
and the slime is returned to the sea. The shafts have 
a dept h  of  from 30 to 60 feet,  and fu rther inland they 
may be double this dept.h. O n e  mine has nearl y a 
tho usand e m p loyes. The i n ferior p i eces of amber are 
made i nto what is called .. ambroid. " The pieces are 
washed a n d  d ried, coated on the outside with some 
chemical , alHl are then moulded with the aid of heat 
and press ure. 

It is an encouraging sign that not only are our ex­
ports to Africa growing rapidly, but they are evi­
dently taking the place, to a greater or less extent, of 
t hose articles formerly suppl ied by other countries. 
The British South African Export Gazette says " that 
American competition has to be met i n  all departmen ts 
of trade. T his competition is also not to be ignored 
because the shi p ments i n  many cases are smali  i n  
quantity a n d  value, a s  this is a peculiari ty i n cidental 
to the opening of all new markets. The energy w h ich 
our transatlantic cousins put into al l of their new d e­
partu res is earnest of a s ufficie n t l y  act i ve ex ploitation 
i n  the near future. This can only be met by ren ewed 
care and energy on the part of English firms in c ulti­
vating the South African markets. " 

'rhe sculptor makes h i s  model i n  his '  studio, gener· 
ally 2 o r  3 feet h i gh ; he then o btains a plaster model 
from it.  and this is taken to Madison Square Garden,  
w here i t  is enlarged u n der the d i rection of  Carl  Bei l ,  
w h o  h ad charge o f  the men who d i d  the same work at 
t i l e  'Vorld's Fai r. Usual l y  the head a,nd h ands are 
modeled full s ize i ll the scul ptor's studio. A wooden 
ca rcass is b u i l t  t o  s u p"port. the head and hands, and 
then t he wOl'k of b u i l d i n g  up the man 12 feet high 
i8 begu n .  Al l  of the trunk and legs are outl ined with 
w i re netting, t h e  staff bei n g  appl ied over this .  Pieces 
of w i re cloth,  burlap, a n d  even excels ior are freely used. 
T h e  plaster is bro u g h t  i n  pans and is applied with 
tro wels and coarse model i n g  tools .  Drapery i s  read i l y  
obtai ned by u s i n g  b u rlap di pped i n  t h e  plaster. Some 
o f  the sc u lptors do their own work, others employ pro­
fessi onal modelers. The proportions are kept with 
cal i pers and by means of p l u lllb l i nes and scales which 
correspond to the r u l ed squal'es of a pai n ter's cartoon. 
Th ere is not very m uch finishi ng, except to face and 
hands, and the bodies are freely shaped with h a.tchets 
and rasps. Some of the figu res were modeled ful l  size, 
as i n  the alto-reliefs shown i n  one of our engravings ; 
here t h e  actual model i n g  clay and not the plaster is be­
i n g  used. A wooden framework b l ocks out the main 
m asses and the clay i s  modeled d irectly on this.  A 
sma l l  sketch a fe w i nches h igh is of course made first. 

------------__ .. �1'� ••. �.--.. ----·----------
O u r  'rrade ,v l t h  A "rlca. 

Public i nterest in A frican affairs is  very great at the 
present t ime,  w h i le that conti nent is i n  such an un­
settled con d ition. Africa is regarded by many com­
mercial nations as a great future market for exports, 
and the demand for U n i t ed States goods is not at a l l  
backward. Exports from the U n ited States to Africa 
were i n  the tiscal year of 1899 more than five times as 
great as they were in 1889, amount i n g  i n  the former 
year to $3,496, 505, and i n  1899 to $18, 594. 424. From 
. . Cape to Cairo " and fro m Liberia to Abyssi n i a  
American man u factures a n d  A m erican foodstuffs are 
steadily making their  way i nto p u b l i c  favor, and the 
consumption is constantly on t h e  i ncrease. Raih'oad 
brid ges in the N i l e  Val ley, m i n i n g  machi nery in the 
�old and d iamond d istricts, clqth an d foodstuffs are 
a l l  eagerly sought for. E x ports fmm the U n i ted 
States to Africa have gro w n  more rapidly s ince 1893 
than those to any oth er of the grand d ivisions of t he 
world, w h i le Asia and Ocean ica come next, and they are 
fol lo wed by E u rope, North America and final ly South 
A merica. 

• • • • •  
The C u rrent S u p plement. 

The C U l'rent S UPPLEMEN'l" No. 1237, h as a n u mber 
of Illost i n teresting articles. " Notes on Manila and 
Cavit� " descri bes some curious featu res of our new 
possessi ons. . . Victoria Regia" is the subject of a large 
engraving dealing w i t h  this curious aq uatic g iant. 
" Archlilo logical D iscoveries at Carthage" refers to t h e  
i m portant d iscoveries wh ich have recently been made 
u pon the site of one of the most i n teresting cities of an­
tiquity. There are a n u m ber of articles devoted to trade 
besides the regular consu lar page. .. Manu facture of 
Carbons" descri bes most ingenious automatic ma­
chi nery for p l ating the carbons and p resses and bak i n g  
furnaces. .. The Relat ions o f  P h ysics and Astronom y 
to the Development of t h e  Mechanic Arts" is the 
concl usion of Prof. Abbe's i nteresting paper. 

C o n te n t M .  
( i l l ustrated articles are m arked w i t h  a n  asterisk. ) 
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The staff for t h e  architectu ral part of the structure 
was modeled elsewhere, and t h e  fi rst piece was applied 
to the arch Septelll ber 7. A d lll iral Dewey is  certain l y  
to be congrat u l ated f o r  the splendid trophy of victory, 
even t h ough,  a few day s after the celebration, i t  w i l l  
be o n l y  a l lIemory. 

Arctic port. Russia.n . . . . . . . . . . . . . . 1M 
Automobile news . . . . . . . . . . . . . . . . . 179 

Battlesbip.  our fastest . . . . . . . . . .  178 
Books. new . . . . . . . . . . . . . . . . . . . . . . . ItI1l Car conpliuJ{s I I I  E n � J a l l d  . . . . . . .  186 
Centerboard· . . . . . . . . . . . . . . . . . . . . . .  ] 86 
Commission, work of t b e  r.n -

du strla! . . . . . . .. . . . . . . . . . . . . . . . I B  
Com pressed a. i r  system· . . . . . . 177. ] 84-
COllitreS8 at ColnlDbu�,  !i('i ell t i H c  179 
Cross.cut saw.. . . . . .  . . . . . . . . . . . . . .  180 
Dust from A fricn in F.: u rope . . . _ .  1M 

, I n v e n t io n s  rece n t l y  patent.ed . • . . 188 .T ig  H i e" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 T.l iquid u i r  as an explosive . . . . . , .  179 
Manu fa(�t ure�.  record year for . . 186 
Oct.opus,  l arge . . . . . . , . . . . , . , . ,  . . . . .  180 Pl uut, tex t i l e ,  . . . . . , ' . . .  , . ,  . . . . . .  , .  ]85 Rapid trans i t .  . . .  . . . . . . . . . . . . . . .  178 R epai ri ll Jl vessels at Cavite . . . . . . 182 Itotary eng-ine· . . . . . . .  , . . . . . . . . . . .  181 Russia. com m erci al edU cat ion in 182 
Science n otes . . . . .  . . . . . . . .  . , . .  , '  183 
.. Shamroc k . "  our c h ances with . 178 • 1 . , • Elect rical notes . . . . . . . , . . . . . . . . . . . .  ]83 S i l k .  n r t i ticial . . , . .  " . . . . . . . . . , . . . .  178 

TH1<: Sanyo Rail way of .Japan h as recently i ntro­
d u ced d i n i n /!,  cars, and slee p i n g  cars are also to be run . 

Engineerinll notes . , . . . . . . . . . . . . . .  ] 83 
Ji-'i lms developlnJ{ in one Rtrip . . . . 185 . }4'ires in mines.  extingui shment 

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 

Supplement.  current . . . " . . . . . . . .  188 Territories. trade with o u r  newly 
acqu i red . . . . . . . . . . . . . . . . . . . . . 178 

Wood season i n g  by elec:tricity . . 182 

RECENTLY PATENTED lNVENTIONS. 

A grle u l t u ra l  I In pl e ll l e nh o .  

H A RROW. -C'HARLE S  OHAVEN ami F R E D  1'.  t: H I<W . 
�'ort Madison, Iowa. This cl i p-guurd harrow-tooth 
holder has a sol id front rece!!!!ed for the re"eptio n  of the 
t.ooth and adapted at the same time to "trengthen and 
hold the tooth fast in  place. The cl i \l- gn�rd is drawn 
together by means of a bolt and nut at the back of the 
har through holes made for the bolt in  the ends of the 
clip combined with the bar, tooth and bolt. This de­
vice diffe", from tooth-holders made of two pieces and 
hoi ted together at the back of the bar, as th" s" gi ve an 
opportunity to the c l ip to spri ng from its work and 
loosen th e tooth .  

H l c y c l «,-.� p p l l a ncell. 

A U 1' ( ) M ATICALLY-OPERATED BICYCLE ·PUMP. 
,IOH" S. B UBB. Kittannine, Pen n .  Th is invention 

provides improvements in bicycle-pumps connected with 
the bicycle frame and adupted to be convemently shiftcd 
into and out o f operative position by the rider while 
mounted on the macbine. In i ts essential feature. tbe 

invention comprehends a novel construction of pump­
iug and distributing mechanism adapted to be ill_posed 
within the frame-tubin!?, and so arranged a. ttl be ope­
rated by an eccentric of crank-mechanism connected with 
either the drive-wheel axle or the crank-»xle. 

Eleet rieal Apparat u ll .  

ELEC'I'RIC METER . - ALBERT l'ELOUX, Geneva, 
Switzerland. The invention provide. an electric meter 
of the motor-type. in which a motor system moves a 
metal lic disk or cylinder. The .U.k ,  in tl1rni n g  bell,een 
the poles of permanent mnglletl!' or electromagnets. H e ­
q u ires a speed of rotatioll i n  proportion t o  the electric 
energy expend.,.\. 'I'he meter ha. the merit of d ispensing 
w ith movuble w i ret! upon the armH.ture, thU8 making' all  
cxreedingly strong- u ll Puratu8, 8.M t.he movubll' purt. COll­
t'it;tH only of a spind le� two iron cor(�!! . u dbtk. alHl n 
mo\'able bru�h. Tht" meter may he em ploycd for u t.h l,(·(� 
or five-wire Syst,l·lll . 

E ngl neerl ng- I .n p ro ve m e ntN. 

C U T-OUT COCK FOR ENmNEEl{�' V A LV E � . ­
D E N N IS BROWN ,  SOIllt"rsct, Ky. This cut ... out 01' Ktop­
cock is especially designed for use when a nu m ber of 
locomotives are coupled to a single train, the arrange� 
mellt then enabling a connection to be eptabl isheel be­
tween the train ·line pressure and the train -pipe gage, so 
that each en�ineer can see what pressnre is in the trai n­
pipe and what i s  d rawn off by the engineer of the leading 
engine. Should the leading enltine not charge or con trol 

the brakes, the engineers of the other locomotives can in· 
stantly charge and handle the brakes. 

GOVERNOR CU1'· OFF. --MARTlN O. ARNEGAARD, 
Hillsborough, N .  D .  The governor cut-off is an improve­
ment on a similar device patented by the same inventor. 
The novel features of the present invention are found in 
tl:e conetruction of tbe pivoted bar forming Ii lIexible 
downward extensioIo of the vertically-slidable governor 
" shaft" or bar, in the tension adj ustment for the spring­
counterbalance for the governor shaft or bar, whereby 
the speed of the engine may be changed at wil l withou t 
materially affecting the sensitiveness of the governor, 
and in the improved attachment of the governor·arms to 
the cross-head of the @liding shaft or stem. 

bori ng, sawing off, and completely IIni.hing smull  arti­
clel5 of wood. 1'he ltithe compri se8 a sUPP0r[ for H. 
.t.i<-k.  'I'h.· .tick i. moved in thc support by a spiked 
wheel whirh CRn b" rotated intermittently in .. ppo.ite 
direction. and through different distances. 'I'he stick can 
be held in the support agllinst accidental inovement, and 
clln be operated upon by various tools i n  the different 
posi tions to w hich i t  io moved. 

COMPUTING-MACHINE.-JOHN J. WA LL and HER-

into a llring position. The in ven tion provides a novel 
barrel and firing mechan ism anti an tomatically-fed cart­
ridge·holden; designed to fire any of the ordill n ry Forms 
of military cartrIdges in wbicb premature IIring is ren­
dered i mpossible and in which non-tOxploRioll wi l l  not 
impede the firing action of the gu n .  The Inven t.ion also 
furnishes a novel method of sigh ting by means of "Iadia 
measu rement. 

MlllcellaueO ll ll l uv e n t l o n s .  
M A N  ROGALSKY, Buhler, Kans. Thi. invention pro­
vides for the use of merehant and custom millers. a con- PACKING-C ASE. -THOMA" MILLlm, Jr.,  and WIL' 

ven ient computing-machine for the purpose of finding LIAM O. JOSLIN, Spri ngborough , Ohio. This inventiou 

out at a glance how maJiy pounds of 1I0ur or feed are to seeks to pro vide a knock-dow n t,ohacco·c"se with a 
be given in exchange for a certain amount of bushels or Ri mple fastening device for securing the several parts to­

pounds of whe�t at a certain n u m ber of pounds to the gether and so arranged th at there are no projections to 

bushel, thus saving much valuable time in computing prevent several cases from being packed closely to­

and also avoiding the !lOssibility o f error in separately gether. The end-pieces of the case have cleats on the 
IIguring the accounts. Inner side. The top. bottom. and side pieces have also 

cleats on the inner side . Through openings in the cleats 
HOOP-MACHINE. -- JAMES FOWLEY, Cobden, III .  f.stening bolts pa88, each consisting of sections arranged 

This machine makes barrel -hoops directly from the log, at rie;bt angles to each other. A shoulder on one of the 
with one end tapered to a thin edge to form the lap and sections engages the inner side of the ca.e ; and nuts en­
the other end pointed to form the outer wrap.  With the gage the . screw-threaded portions of the bolls. By vertical or slicing saw are con nected a series of ftve ver- loosening the n uts on the sides, the case expands and 
tical cutter-heads arranged In front of the saw, one set can then he readily lifted from its contents. 
having relatively stationary bearing,; and the other set 

DUST-CART.-FRANZ Loos, Carlsbad, Austria.IIun-
Me"'. a ll i e a l  Devlees. having respectively bladeR w i th V-shaped cutting edges gary. The cart can be filled without causing unpleasant 

WAVE-MOTOR. -WILLIAM A .  NORTON , Port Rieh- and plain b�ades, �eans being provided for giving �hem dust and can be automatically dumped at the desired 
mond , Richmond , New Ymk city. 'I'be wave-motor an automatic motIOn to and from �be log to form pomted 

place. A special feature of construction is a Dortion 
comprises two connected 1I0ato, on one of w hich ' a  rock. end. and bevel-faces 011 the opposIte ends of the log. forming a dust · inlet and having a sliding bottom and a 
shaft is mounted operatively connected with the other I ANI M A L-'l'R A �. - -WILLIU' H. HARDEN, Quitman , sliding cover, both connected with a bel l · crank lever 
1I0at. Gear-wheels have c1nteh-connectlon witb tbe Ga. The s"lf-settmg trap has an entrance-compartment whereby they are operated. Swinging on the . cart is 
power-shaft and are. engaged by racks operated ulter- connected by a pasoage with a second compartment.  In 

a dust- box having a slidmg cover, which du st-box is 
nately in opposite dIrections by the rock .... haft. A water_ / the passage is a ti l ting pl atform. A gate con trols the capable of being connected with the sliding bottom. the 
motor is connected witb the power-shaft. Mechanism opening of the passage into the second compartment, cover of the box being engaged by the bel l-crank lever. 
actu ated by the rock-shaft supplies water to the motor. the platf"nn ti lting l1lto and out of register with the 

WAGON.S'l'ANDARD.-RKINHOLD KLATT, Strong 
The waves rock the 1I0at., thereby operat.ing the rack. to gateway of the gatt'. Conn""' tions between thc gate and 

City, Kan . . The standard has a body and base, the lat­impart motion to the power-ohaft. At the same tinlt' th,' tilting platform cause tbe platform to open the gate 
t.er heing provided with a downwardly-exwndlng mar. wawr is supplied to the motor. Tbe rack.and-gea .. mo· ... it  mores i n to register witb the gateway . A clock-
gina] lIange inclosing the end 'of Ihe bolster. Fastening 

tion i. designed to sturt the operatloll. m echan ie m readju.t,. the tilti n g  platform. The vuriou. devices are passed through the bolster and the base of 
!'\'I'E �'('I LIN'(' _ lIl ' CII I M L' __ " ,  ' B 'I opt'rnt ion" described a .. e effected by the animal as it '. " . • T • _.. _H '_ .  .�TU AR1 . "  OORE. k tllt' Rtandard . A .trap is fastened down on the top of 

Brook ly n . 'S(�W York dty. Tn sh i pping- g00t18 i t is ul- �e{� ·� to es('u pe .  the ho)�ter and 11 118 cnga�emellt WIth the hase of the 
WU�,t5 d es irable to stencil the utldl'esl5. But to Hire metal  �[orr( ) n . - fi:no A R  L. H A nV E Y .  Gainesvi l le, 'rex.  The standart}. Th(' 8tautiuI'd does l Iut  i l l  any way wtonken 
l'lb'l lcl ls for each flhipment would he too cOl!lrly. I t i� present i l l nm tioll  pro\'it l(�to: u fan 01" l i ke lllutor i n  which the bolst.er to till-' extent necessary in the appl ica t i c ' J l  of 

ELECT RI C 8\\,"1'1'(' 1 1 .  - ALBEHT E. 'VELL�, Pi tts- therefore desirabh.· to he aule to muke pupel' �tcllcil8 the etU'rgy it'>  stOl'l'd ul' by U Bpl'ing a t!d cOI l �t�r\"t'd l'f- tht.' ordinary standards. 
field , Mass. 1'he ('lt�(· t ric �wit('h hutS a term inal-hlock which shall la8t a reH.soIlu bly long time. A mach ine fi.cit'n tly.  Operatin'l y ('()ll lll!l�ted with a rotata ble ttPl' i l lg-

A CETYLENE O A R  �I A C H J N E  -JACOB D . KAt'F­
box' provided w i th a co\'pr hUvl l l 1!  tl slot reg:ist.el'ing w i t h  for forming such stencils is prtl\'ide(I 'hy the prt'sent (,Hrn' i n ,!..! and spl'ing--uctuah'eI drum i8 a train of �CUI'- M A N ,  CUA IlL fo; Y  B. T I T U E' ,  and ADNAH E. VANARSDALE. 
a slot ill one :::il lp' of the hox prope l'.. A two-armed �hnt- iU Vt' lltioll . The machine com prises two �uperpo8P: 1  \\'hl,t' l �  w h ieh tlri \'{' a tl-haft.  A pinion hs splim'd on the 

Li tt le Uiver. Kane.,  It is the object of this i nvention to 
ter withiu tI l(> box has Olle o f i t s  arms pi voteu on the connected disks relmc('tl vel y carrying- dies and pUl lehcs shuft n ud is adapted tn slide tl i(�reon II I  oreIer to eng�� 

provide Ull ncety ll'ne-apparatus having a large carbid 
i nside of the box, tbe ar lU8 of the .Imt:er bl'ing adapted adapted to r�cei \'c the .tencil -sheet hetween them. th,' e i iff.'rent gear-whe, I s to vary the spe.'d. 

capacity ami so arran ged that the generator is com pletely 
tn close the slo ts.  Thi. switch i. s i m ple in con 8truction , An inc,'x plate or disk is fixed l y secnr',,1 to the pu nch. H ,\TC Il E1'-M EC IIA � I S �' . _ LOUIS P. WE LLIIIA ,.. surrou ndeel by water. thus keeping the gas cool . With­pOl5itive in its action, largo..! iu ca pari t.'"· . and is arranged to i n g-{l isl{ E'  and is carried above the fru llH' . r" hl� ditotk8 Taurus. N . •  T. This ll1t'chan islll itt deBig-neu to con ve rt in the ga�oml>t('r the generator is arranged. U.emov­
insure a simultalH.!ous break ing of  a l l  pointfil i n  a circnit ,  nrp pivotcfl to rotate u pon u hlo �k reciprocated with reciprocating into rotary mot.ion . Thl' rntchl"t-w he('1 ahl y phlCl'd in t h e  2'enerator are carbid-holuers, each 
and to recl uce the areing to a minimum . th" .lisk. In the gu ideway of a frame. has teeth provided with slopi n !!  sl,le .'I rfac... . A n havmg a I)('rfor!!ted top or cover t h rough which watel' is 

VISUAL S IG N A L A PPARATU S . - HUDOLF EI N- [ BOX·S E ALING M ACH IN" K  - .To-EPH T. CRAW. opera t ing h;ver is vrovielt'd forll led in t wo sepnra hl .· pa •• .,,1 .  A gas-pI pe lead. from the lower pm·tion of tbe 

BIGLER, l\iall ha l tdll ,  Ncw York cit\'. The i n vl'ntion I ,Tprsey City, N . • T . Th is mach i lH> il'i nUartt'd to �eal tlJe hal n's JJU \' i n �  u common pivot, and d raw n  to!!PtiWl' hy .e-enc'rator and u pward i n to the gasometer and has a por­
provides an �h'Ctri(�ll l Hig'u :l )  {levi('c l;n rticnlarly adapted f1 ap� of paper boxes. after t1H� hOXt'l-I hu \' ('  been filled awl con necti l l g  SprhH!�. The l ooth-enga£!'lt ut ("Ilfl� of flU' tion roi l('d a roll l l !! th(' generator . Dist ril;mting and 
for tl�e in oflkt'Fl or hl1i ld in 2'S. anll cOTn nri�et\ U fl.pries of 1 8  of Flu rh s.iruple cOI1Jo1trnrt iol i  that Hu' hoxes. may hf' I If'vflr have t.heir inner ends beveled amI �l i ghU v rou nded blow.otf J). pee n rt' l l rovidctl . 
lIluin aun UllcmtOl� placC'1i i �l a fol'li tah lt' l ;oFli ti on tl ll t1 1 1 1lO1l con \'en ie n tly lIlani pn lakcl h.v U 8i n!!I{:> operator. 1'ht' i n - a t t l H" corl w rFl ,  "P hC' device i� par ticnhuly defl i ' !'lwd for � I I A D I:4�-}4'RA M E . - F u ANKLI N E , HOWA RD. Bu ffalo, 
the i nuer or l)()l'ma l ly.hitldtm �ide of each one of which i s v:m tiol l providt'� for t he distribu tion of cementing' or nst" w i t h  I IH'('hun isJ IlI"I (lri ven hy t.hE' rcri prornti o l 1  of t he N . y, 'rhis �h8de-frame for electric lamps hus support­
phiced a u umeral designating a pe .... on to lw called . I n gluing material to tbe portions of til! '  lIap" t.o he seal«1 . fe"t or h o "'lo. ing·arms adapted ttl eugage the lamp. To the arms a 
cOl ) nection wi th pach one o f the mHi n  1Ill 1lUl Iciato'" li n The cemen t or glne is alltomatil-lI l l y  �pplied and the M A CHI N E-(H T N . -- \ l o l ) .  gDln N M. CAP" • .  �all  Diego. continuoll" rillg is atlllched having tapering sides on 

UUXiJ iHl'.V aml1l1lcbltor or n �f'rip8 of a l lxi lial'Y annuncitl- flap� folded to 11 �e8.liug position.  "rhe operator h as Cal . The in vention relateM to i lll provementtot in  ra piu - which t.lIt' �hade iH 8upported . A con tin uous fllmge i8 
to .... is pro,·ided . " leNrica \ l r  op<'11Iterl llnil c-ontroll . .  d from m .. .  rel y tn feed the til led btlxes t o  the mA chine. IIring maehine-gun. ;  and it ref ...... l'art.il"l l l a rl y  to gnns prnj ecwil I l !'wardly  from I h  ... inn .. ' ed ge of the ri n g And 
\'arinn� no: n tl>l of u bui ld i ng- or the l i kp,  ff'mott' from :\ Irr O M ATI C I� A T H  E.  Ll l( l l I T �  A .  CAH�() N , HOJ,e- in which t.he barrel and firillil mecho nil!ll l l  art' url'll uged to il-l  ('apR hi t· of y iplrl i n g'  i l l wN.I-d l y  to at l m i t  tlw tdlBde to the 
t l l t' main bo tll'd. so 88 to indicate the calling �1'80n to th e dul(>. Ohio. 'I'hp ()hjf'(�t of thi8 i n vention i8  to proviitf' opt'rRt.e In  conj n n rt.ion wit.h t.Iw f·fl r t r i d � ,p-hfl l t l t'I'F'. h n v- rill�. 'Plw 1hmge stalldl!l out lIol'nut l l y  tu ho ld the tlhade 
pcrson called. an im proved l athe desi\:ucd for lIutomatically turn iu!!;, iug II series of cartridges arranged to be . u cccs.i vely fc<l I i ll place. 
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ELEV ATOR-CARRIER.··- EGBE IIT J .  HOOKER, Poul t­

ney, Vt. Tbc present itwention provides a carrier adapt,... 
t'd for use in qnarries. which rarri€f i� 80 constructed 
that i t  wi l l  travel on an elevat",1 tracK or cable at any de­
si red speed, i t '  being pOI'!-� ihh� to stop the carrier at any 
d('�i l'ell point on the cahll' or track. 1�he brake useo. for 
t i , e  carrier does not in the least interfere with the ca?le or 

arDls a segmental table io mounted which is adjustably 
snpported at its outer edge. A curved trough is secured 
at the inner edges of the table sdjacent to the pivot ; 
and a flange i. located at one edge of the tuble adjacent 
to the trollgh, the opposite edge of the table being 
adapted to tli.::charge the concentl'ntc�, and the turved 
trough bein� adapted to receive the tai l i llgs. 

t!'ark and opera:,.,s independently of the cable. The C O M B I N  E D  ADVERTI S I :\ (�-CA BINE1' A N D  
parts are so  constructed that when the load ie in d llmp- BOOKCA SE. .- WI LLIAM F .  PATTON, Akron, Ohio. 
iug pO!5ition , the carrier wi ll he antomatical l y held SUi· This device is designed for nsc i n  hot{'JE! and other public 
tionary. places and is arranged to tlisplay advf�rtiseIllents cf-

EXERCISINII DEVICK - A BH.'rM A. HEN DmcK80N. fectively and to contain books of reference. The book­
,Jamaica. Queenl'3, New York city. This invention pro- case nsed is provided with rl'ccptacl('s for books and has 
vjflf'E! a novel handle for exerciF;cr�. con8i�ting of a han . an advertising space at its front. ".rings at the 8ide� of 
dle-lnu' having a frame upon which a tinger.bar is adapt. the uookcat5c are arranged for fl it'playillg ad\'crtiscm(;uts, 
ed. to � l ide longitudinally, the clastic cord being attache(l are connected by hinges witb the sidet5 of the hookcU!:�e. 
to the bar. '('he handle-hal' is held ill the palm and the and arc adaptetl to be swung forward or rt':Il"ward into 
fingers are passed over the finger-har. In operation, the angular positions relath'ely to the bookcast'. A cap ror 
finger·har wil l  be 8lternat�ly moved hack ami forth under the top of the bookease is provided with advert.i lll(­
the action of the conI ami of the fingers. The device spaces. 
PO:!lseflses the merit of ('xcrcie.ing the tingen;: H8 well as MAIL-BAG .-I�oUlS S ANDERS., BrooklYIi . New York the arm. 

H A ND-ST A M P. -IIE" 'n- I I . II  A "III'''N, Manhattan, 
New York city. This ilH'ention pro\'icle� a hand-f,tamp 
t'�)f making reprotll Jctiolis from copying-ink, the printing 
surface being formeu of a plus tic or viscoufl compound 
monnted or run into tbe proper form and then permitted 
to Eet.. 1'he stamp has a hody curved in the arc of a ('ir. 
de and prtwided with a handle-har running between its 
end8. so that the stamp may be held in the hand, and its 
arc-shaped prin tin� surface rocked over the 8urfaee to he 
printed, all of which provides a much more effectiv," and 
expcdj t iolH� arrangement than that in which the surface t.o 
be prin ted is Jai(l dowu on a stationary printing pad or 
form. 

E X T E N S IO N-TAB L E . - W ILLIUI H. H ALLETT, Ham­
burg, I l l .  The ill ventor hag devised a table provided 
with � imple means for 8utomntkal ly raisil12: the inter­
mediate leaves into place while the table is bemg ex­
tended. and for lowering the leave� ",·bile the table is be­
ing ehortened. The table compri"es two framee mounted 
to slide one relatively to the other. 1'0 each frame a 
table-top section is rigidly secured. Plates are mounted 
to swing on the inner Burface of one of the frames and 
ure engaged by intermediate leaves. Rock-bars have 
cam ends engaging the plat.·s; and from the rock-bars 
yielding tappete ext<'nd down and are engaged by a cross­
har carried hy one of the frames. 

O RE-CONC ENTRATOR. - H ERRY C. GRANNATT; 
Colorado Sprin�. Col . In the frame of the concentrator 

city. 'rhis invention provides a ll Iouth-control ling aJ Jd 
mouth-locking device which wi J l  effectllally hold tlw 
mouth of the bag open to receive letters and pHckages 
and which wi l l  alf!o hold the month cJo�cd . ']'hc me. 
chanism nt the mouth of the hag can be qu ickly op­
erated. A receptacle is also provided for the destination · 
card, in whtch receptacle the card is automntical ly  re­
tflined when the control ling mechanism it; locked, and 
released \\'hen the mechanism is opened. 

CHANGE-MAKER.-PETE" P. l\[CMEN.'MIN,  .Jersey 
City, N . •  J. This invention prnvides an improved change· 
maker to enable cashief8 and bartenders to make change 
qllickly and correctly and to prevent so far as possible the 
occurence of errors when paying out money or changillg 
bills or coins of higher denomination. The changt�­
maker ie. provided with cel ls for contaimng stacks of 
coins. Under ench cell is  a single slide for moving the 
bottom coin from ullder the stack. Each slide is mallu­
alJy operatcd and if.!. arranged to be moved independently 
of the other slide., A series of slides can be mechani­
cal ly operated at the same time, 

SHIRT-BOSOM HOLl l ER.-CHARLE> L .  PASHLEY. 

Stamford, N. Y. I n  order to secure the opposite edges 
of a bosom to a vest so that. the ve"t cannot spread and 
bend the shirt-bosom, the inventor provides a plate hav­
ing prongs at o1le end for attachment to the vest, and a 
hook al the other end. The plate is extended inwardly 
from the edge of the front opening. A loop engaging 
the hook is removably connected with the shirt. 

ore a series of slats pivoted at . their lower edges, each PACKA GE FOR INCANDESCENT-MANTLES_­having H riffle extending along it. pivoted edge . The HENRY ANllALTZER, Manhattan, New York city . . The 
slat8 are placed in successively lower planes so that the package comprises a casing. to the bottom of which a 
overflow from one is rece,ved by the next. The rifflcs snpport for the mantle is secnred. A supporting-bar 
extend from the f""dlllg end of the slats a part only of extends throngh a loop at the top of the mantle and hUA 
their length and are of successively greater length . The its ends sprung into the upper portion of the casing, frame can be reciprocated longitudinally of the slats ; I after which the casing is filled with col iOflion, alcohol, and the slato are simultaneously given a slight oscillation or ether. A mantle thus packed can be safely trans­
on their pivots. The device may be used in places where ported. 
t he supply of water is l imlt,·, 1 .  

B ATING PROCESS. _ HENBY SCHLEGEL, Lapeer, 
DEVICE FOR TEACHIN(J �!USIC.-JOHRsoN MOR- Mich. A fter hides have been unhaired and before they 

RIS. Marshal l ,  Tex . · -The purpoee of the inventor has are tauned, they are subjected to a .. b.ting " process by 
been to provide an improved mechaT!ical device whereby which the lime is removed. Various acids have been 
simple music in any key can be readily taught. The used in the process, but bating has always required 
deviCe comprises a Dlooulator provided with columns much care and skill. The invent'r  of the present pro­
contallling characters indicating every gemitone and tone I c�s� seenres � simple hate by em!'loying a solution con­
within the tonal compass of the modulator. and aloo pro- slstmg e8l'entUllly of potassIUm bIchromate. 
viried with rows of hooks adjacent to the characters. A 
tone-ladder is provided with atms to engage the hooks 
and to indicate the steps in the diatonic scales of the 
characters in the columns. Independent arrows are 
provided to indicate tiIe tones contained in any desired 
scale or chord. 

S E A-GOING RA NGE- FINDER. -JoHN DONEGAN 
Cincinnati, Ohio. The range-flnder compri.es two tele­
scopes arranged in the same horizontal plane, one of the 
telescopes being pivoted to swing relatively to the other. 
A cyhnder extends longitudinally of the telescopes and 
turns in unison with the swinging of the pivoted tele­
scope. The cylinder i. ;>rovided with rows of numer"ls 
indicating distances which can be read by a longitudin_ 
ally-extending fixed bar . An indicator at the rear end of . 
the cylinder indicates the row of numerals on the cylin­
der on which the dietance i� to be read. This indicator 
compriseR a fixed di80k baving grad�atjons corresponding 
with the graduatIons of the fixed bar. A pointer moves 
on the disk in l1ni80n with the cylinder and pivoted tele­
scope. 

COMPOSITION OF M ATTER. -(JUSTAV T_ BBUCK­
MANN. Brooklyn. Nelv York city. The purpose of the 
pre8ent invention Is to provide a means wherehy an oxy. 
genated agent may be added to hydrogen peroxid in 
sufflciently large quantities to preserve the peroxid 
without producing the disagreeable and painful effect 
on the tissues incident to the use of mineral acids. To 

this end the inventor employs carbon dioxici, which 
disappears largely at the time the p�roxid is medicinally 
used, and is present in large quantities oniy 800 long as its 
preserving action is required. 

STRAP-PROTECl'OR, -EDwARD G. A WCOCK, New 
Orleans. La. Thi. simple. metallic, protective device for 
harness is entirel), mdepel1dent of the strap to which it 
is applied. The device is adapted for connect,ron with a 
buckle and for receiving a rIng. snap, or other connecting 
medIUm between straps in a harness. The loop-attach­
ment of a buckle to a strap need not he depended npon 
for security . The connections between the straps will 
not wear the leather. 

WRE NCH . -ALEXANDER ANDI<RSON, Greenville, Miss. 
The novel feature of this invention is found in a pecu· 
liar nut. slidable on the shank when in one position and 
locked a�ainst s.lidlng when in anotber position, 80 that 
the jaw III one case can be moved, whi1e in the other 
position it is locked. against .IT!ovement. 'rhe jaws are 
80 arranged that they cannot rpadily become di�ar. 
ranged, and that they can securely grirl an object without 
danger of the movable jaw's slipping or losing its hold 
on the object. 

CONCENTRATOR. . - .JOHN C .  and RICHARD C. 
WATERS, Romley. Colo. On a vertically-snstained pivot 
a head is mounted to rock. Two relatively adJusta­
ble arm. are attached to and extend opp()sitely f"om 
the head. A third arm is secured to the head, and ex­
tends between the two IIrst-Damed arms. On the three 

DUST-GUARD. - .T.AMES S. PATTEN, Baltimore, Md. 
The guard Is composed of sections of sheet metal slida­
ble with relation to each other and having opposite, 
curved edg"", provided whh integral bent portions forming 
seats for packing-strips. The guard can be cheaply con­
structed. The wearing parts can be readily renewed. 

FOLLOWER FOR PACKING BARRELS,- NoRRIS 
M. ROOT, Masonville, N. Y. This invention provides 
improvements in devices for packing or holding meat, 
pickles, fi_h, or the l ike, under brine in a barrel. The 
follower used for this purpose is easily adjusted to the 
varying diameters of a barrel and has no metal parts to 
corrode. The follower oomprises a disk or plate having 
guide-strips extended In opwsite directiocB, which 
strips have longitudinal slots provided with notches in 
their lower walls. Holdin�-arms and cross· heads on the 
arms project into the slots, one thickness of the portions 
of the cross-heads beiug substantially equal to the dis­
tance ""tween the wall. of the slots, and the thickness 
at ril:ht angles to the first-named thickne8l' being greater 
than the distance between the walls of the slots. 

COPY-HOLDER.-LoUIS HUnGIN, Lochlel, Arizona. 
This hohler rests on the desk of " typewriter and holds 
the copy in  an inclined position over the machine and 
directly in front of the eyes of the operator. It  consists 
of a rectangular vertical support frame hinged to foot 
pieces which are fastened to the desk, and having two 
pairs of hinged arms projecting out at an angle from \", 
front face, one pair being at the center of the frsme and 
the second or shorter pair projecting from the top. 
These arms . carry the copy-holder, which may be ad­
justed in position . The copy-holder has been designed 
with the especial object of doing away with the ne­
ceesity of fastening the device to the desk or machine. 

NOTE. -Copies of Ilny of these patents WIll be furn­
ished by Munll & Co. for ten cent. each. Please state 
the Dame of the patentee, title of the invention, and dute 
of this paper. 

NEW BOOKS, ETC. 

DI E  FA BRIKATION D E R  K A U TSCHUK­

UND I,EIMMASSE-1'
Y P R N ,  - ST E M PEL. 

U N D  D RUCKPLATTEN, S O W L E  DIE 

VERA RBEIT U N G  DES KO R K E S  U N D  

D E R  KORKABFALLE. Von August 
Stefan_ Vienn a : A, H a rt leben. 
1899. Pp. 296 , Octavo. With 113 
ill ustrations.  Price, paper, $1. 25. 

H A NDBUCH DRR R A TI O N E L L E N  VE R W E R­

THUNG, W IEOERGEWINNUNG. U N D  

VRRARBRITUNG VO N A BFALLSTOF­

FEN JEDER ART. Von Dr. Tb t'odor 
Koller. Vienn a :  A. H artleben_ 1899. 
Pp, 320 Octavo. With 22 illustra­
tions. Price, paper, $1.25. 

� . � � l I Cake tin. R. B. Will iamson . . . . . . . . .  . .  632.50;' � U91n e99 an ... .,. er9 0na . g��er�?�I���I�����hie. F. E. Ive.. . . .  . . . 632.57:1 
-------------.--------- : Camera. pboto/lrapbic. I. G. Sillter . . .  . . .  632.4.�1  
Tilt' ella'rae tnr 'in8ert ion under t.h'i.oI head 1S One Dollar ,J. Car bolster. J .  Player . . . . . . . . . . . . . . . . . . . �. . . . .  632.426 

line for
' 

each i,lIsation ;  about ci{J1 d wor(ls to u line. g��.l>:o��;e�rg�n�l�!���IR� lcl�;ei·:.·rl���� : : : : :  . �:� 
AdL·ertisnnp.'nt� m.ll . ..:t be rf.CeilWl at pubH.cation offiCi' Car cOll )Jl ing. S. Heynolds . . . . .  632.360 
as t'arl,y as Thur."tlllJl 1i/ (}f-Hi1UI t l) appea r in t ltf follow · 8:�. ('d��I���}�': .�: 1�;�lJ���: � .. : . . . . . . . . . . .  : : : : : : : : : : :  ��:� �_1������1��___ S:� �I
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Marine l roll \Vorks. (,Il lcau-n. Catall)llne free. Cars. detachable door for dumping, C. P. Lud-
w i g  . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.32.:"'. 

. .  l " .  S:' :\l etal Pol isb .  I n diallapo l is. Samp les free. Car;b?Je�t�.�(��.I� J.�i.���: . :.�����.
i
��� . .  ���� . . :�)�: . . �: . �: 63'2.47Ii  

Gaso l ine Brazing Forge . Turner Brass Works. Cb ica�o. 2�����:�',rl�g ��e�ic� ��r
Og�s

t��I:Ipiosive ·ei;:rn3�:: 632 
• .  )�'i Y an kee Notions. Waterbury Button Co . . W aterb·y .  Cc car�{a�e.�b�rd;S 't:f) ld lllj{: ·Rllrgiiarcii &'iioge;s: : : :  ��:ffft Hand le &. Spoke )1chy. Ober M fll . ('0 .• f'ha�rill Fal ls . O. Case. See 'l'icket case. 

]I ouk alld Eye PaTent for Sale . F . • J . ltavpolrt, �.Jrie . P!l. 8�:iii�g�r�;��;\�,�: �: A\k��.l � : : : : : : : : : : : : : : : : : : : : : :  ��:t� 
C ; ear Cnt t illt.{ of every descriptioll accurately done. Casti ng�. moulding m atenal for making metaIlic. 

'rhe (;nrvin �lltch ine  Co . .  Rprin� and Vuriek Sts . .  N . Y. i Cei lf�g�: ��r�N�c ' ceiltei: j;iece 'i(;�: ·it: ()ebri'lg,: � : ��:� 
Ferractlte �l ae h l n e  Co . . Brid�etul l . N . • J . . U. �. A.  Fu l l i g:!��1;i(t·���fti�J�{Ch�;':.ilf·/�1�tv��r � .��:�.s� :·:ti3·2,6i6� �::r¥ 

I i lle ( I f  Presse�. J ) ie� . and oth er Sheet :\leta l )lach inery . I Chande l i er, combined ",as and vapor burnin!!, A. 
' � ') " Criterion " Acetylene Gen�rators . Magie Lanterns & Che��t��:��:ker: ' �·: E:ii�)ils·b : : : : : : : · · · · · · · · · · · · · · · · · ·  �:�; l\('cet'lsories . . J. R.  1:o l t  ..\: Co .• Dept. N. :i-j \\'. �It h �t . .  �. Y. Chocolate drops. etc .. machine to; ' d·ij-;pin·g: .p: 

Pallou l i as . .  . . . .  . . . . . . . . .  n32.5:)5 IlF )laci l i l lery for H . lt .  el)l ltractor� . m i lles. and ouar, 
rie:-!. foI' hoi�t i l l � .  IHtlllpi l lJ,! .  el' l Ish i l lg .  p.xcavat in!.t ,  etc. ,  
new or 2d·h fi l 1d. \V r i t e  for l i s t .  'V i lh� �haw . Cll ieago. 

1'he celebrated . . JIornsby ·A kroyd " Pat ent �llret:v ( I i i  
gllgine is b u i l t  by t he  De  L a  Vergne Hefr igeratl I l� :\t a ·  
cbine Comvany. �'O( t  of East 1:�Sth Street. New York. 

The best book for elect.rIcians and begi n l lers in elec­
t ricity i s " J-1�xperimelllal Science." b y  Geo. M. Hopkins . 
By mail .  $ 4 .  )-lunn &, Co . . Dubl ishers. ;JtH Broadway . N.  Y .  

tr Send for  HeW awl comp lel� ca t  alogue of Scient Hie  
and other Hooii:S for sale by MU Il n &. ('0 . •  ;�il Broadway . 
New York. (1�ree 011 appl ication. 

HINTS TO CORR!<;SI'ON DEN'fS . 

�:�Z��:�� �:;e(i��tf:JI0��)�P1�:·Snow (reissue) . . . .  ll ,iit 
I F}���kCI�·; �� :����W��ier: .1£: 'X: J"t;biistt;ri : : : ' : : : : : :  �§:i� 

Circu i t  breaker for cuntrol lers. W _ H. Conrad . . .  , 632.511i i C ircu i t  contro l ler. A. l .. ungen . . . . . . . . . . . . . . . . . . . . . . . 682.357 
, Cistern cleHner. II. F. Muel ler . . . . . . . . . . . . . . . . . . . . .  f)32.4.tiS 
Clamp. See Hope clamp. ( , Iasp. See Sk irt clasp. 

fk�2.48a . f:��h��.1j: �����I��e� .· .. : : : : : : : : : : : : : : : : : : :  .. . . . . . .. . . . 632.�K) 
Clealler. See C l i'ltern cleaner, Tobacco pIpe 

c l ealJ er. 
('Iod crusher. P. F. t-i-Iasshrenl1er . . . . . . . . . . . 6:l2.259 
F��tt:I�ddh\�rh�;l:f �.�1 .AB�r�s:�� :  . . . . . . . . .  : : : : : : : :  ��:�rt 
('old s.torage Hppar;l t.m�. J. '1'. l .. udlow . . . . . . . . . . . . . .  632.35fi 
Collap�ible box. D . . I)rawba,ugh:  . . : . . . . . . . . . . . . . . . . .  6?*.'¥!1. ('ommutntor grindlllg fig-. (1 .  \V l i k le . . . . . . . . . . .  , . . . .  63 .... 6t;itJ 

, Copy i n u  apparatus. hect ograph ic, It;. Arm . . . . . . . . .  632,ti1H 
, C'opyill� llreS8. l etter, N . C. Stiles . . . . . . . . . . . . . . . . . . .  632.37H 
: Corn topper . A. N.  Knisely . . . . . . . . . . . . . . . . . . . . . . . . .  , 63"2.2� 1 
; Cor�et �tee' and clasp. Hu ttleld & Brigham. . .  . 632.-l�,1 Cotton cbopper. \V. 1\1 cG i lhvray.  . . . . 632.4 j (l I Cottoll g-in . A. D. 1'homns . . . . . : .  . . . . . . . . . G::{2.t�·, 
I fg�lt�l�ni�e�e�c�r ����h�}���e�r'��fl)COl;pi i·ng·. · ' · · · 11 . , 11 •• 
Cover for cooking utensi ls ,  detachable. J. L. 
craf�

a
;�C(;f;P·. ·ioid·in�: ' i�: w: C(·)pein�·d : : : : : : : : : : : :  �::� 

Creu m  separator. cent r ifuga l .  M. Johnsrud . . . . . . . 632,461 
N a me "  a n d  A d d ,·e .... must accompany all letters Cru.ber. See Clod crusber. 

or no attention will be paid thereto. 'l'hl8 IS for OUI Crusber ga�es. making. H. C. T •. Holden . . . . . . . . .  :. 632,462 
information aud not for publication. Cru�t crusb ing instru m ent, H.  P. IJ. Ii'. CbauS8.-

lC e fe r e o(' e M to former articles or answers should Cul��i���or: ·ii: ·Br(;w·n : : : · : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:t�� give date of paper and page or number of question . C S (' ' n q u 1 1'l e � not al1@Were<l in reasonable time should C��d ag��lt,,��a�� �%ill150n .. . . . . . , . . .  , . . . . . . . . . . . .  , .  6.'12.:-ltjj be repeated :  cOITt:spoudentE will bear in mind that Curt.ain fixture. '1\ A. Il�sser . . . . . . . . . . . . . . . . . . . . . . . . . ti.:{2.3.1:{ �ome answerE- require not a little research, and� Curtain pole Mnd socket. J. W. Leslie . . . . . . . . . . . . . .  6.12.420 
though we endeavor to reply to all ei�her hy letter Cutter. See Annular cutter. Cigar cutter. . or in thie department. each must take hlS tum, Cnt ter bead. C. Andersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ru2.61B 

B II y er8 wishll1g to purchase any article not advertised ���:����.��.
r J.8��I�e��r.��r

.� . . �'. �: .�.��� -�.� : : : : : : : : t�:� in our columne will be furnished with addresses of 
Damper regulator. automatiC. J .  J. Roy . . . . . . . . . . . 6.12,a71 hOUBe8 mannfacturing or carrying- the same. Dash ra· l vebicle J I each 6.12 3.�4 ·Sl,edal ''' rU l en I nformation on matten; 01 Ilead ce�ier. �'. L: W blte . . .. : . . : : : : : : : : : : : : : : : : : : : :  632:3&. 

personal rather than general mtercet cannot be Dice shaker. C. J .  J .. ebmHnn . . . . .. . . . . . . . . . . . . . . . . . . . .  6:H.270 
expected without remuneration. ] ) Ish cover supJ?ort or bolder, fl .  E. Hansen . . . . . . .  �12.348 

Sc l e utHl c " m e rh'a n S I l  p p l e m e n  ... referred Door check. V'�IIlI� t  Ii< Hurd . . . . . . . . . . . . . . . . . . . . . . . . .  ,!-12.�\ 
. to may he had at the office. l'nee �O cente p-ach. i B�g� g�r!::.· 6: ���ern

.
. 
. . . ..  : .. : .. . .. ... : .. .. .. :: .. : . .  : .  ��::llti Bo o k  8 referred to promptly 8upphed on receipt 01 I Doors. automatical ly operuting. J. H. \V hitaker .. 632.299 price . ! Drawer or � l ide equal izer. O. H. L. Wernicke . . . . .  632,00, 

l'l l ne ,·a h ,  .ent tor examinat10n should be distinctly Drier. 8ee Clot bes ctri.er. 
marked or labeled . i g����lg8�lRr�;k�;.�IY.. E. A ll ington. . . . . . . . . . . . . . .  632.508 

Ori l l i IlJl machine. H. Stapelmann . . . . . . . . . . . . . . . . . . m2.59" 
(7720) P_ S. asks : 1 .  H o w  can I make Driinl:n���C��: T.P\�

b
l��;r�t�°.i. '.�

cr
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: 6:12.1:08 
lumiuous paint. a light eolor pl'cferred that will not cor·· 
rodp iron ? A. Send for three copies of our SUPPLE­

M ENT. giving fuB directions for making luminous paint. 
As there are lllany difficul ties connected. with making it , 
the commercial article is recommended . 2. V;Tollld thm 
leather or buckskin do just as well a8 pal'ehment for a ' 
small telephone ? A .  Use parchment paper or ferrotype 
plate for telephone diaphragm, not a poft suhstance such 
as leather. 

:m:n�f�rf��\f�:'3:
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Dyeing'APparatus,  C. K Midd leton et a! . . . . " ,  . . . .  632.�1� 
ElectriC cable. C. Coleman . . . . . . . . . . . . . . . . . . . .  , . . . . .  t);f.l • .,J4  
Electric traction system . E. Vedovel l i .  . . . . . . . . . . .  632.54�� 
F.lectricity from car wheel ax les. means for gen-

erating. M. Moskowitz . . . . . . . . . . . . . . . . . . .  , . . . . . . .  632.421 
Electromedical app J i n l lCe.  J. A. Freeman . . . . . . . . . . 632.55�1 
F.lectromedical battery . C: • •  1 .  Marius . . . . . . . . . . . . . . .  6,,12.2Hi 
)£Ievntor car arrester with movable gtJlide strips, 

J .  II . . l obnson . . . . , . . . . . , . ,  . . . . . . . . . . . . . . . . . .  , 632.4H 
Elevator door operat ing means. E. S. Robison . . . . 632.� 
Elevator safety stop. uut,qmntic. J. H. Johnson . . 632.415 
Elevator "top. anTomatlc, J .  G. Gracey . . . . . . . . . . . .  632.317 
Elevators, antomatic car safety device for eJec· 

INDEX OF INVENTIONS ' tric. J. H. Johnson . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  , . .  63"l,651 
Embossing dies, apparatus for making. A. G. 

Beater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a2,62ti 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
SEPTEMBER 5, 1899, 

En�ine. See Fire engine. Rotary engine. Steam 
engine. 

�Quipose weight. revolvinll adjustable. W. O. 
Hooker . . . . . . . . . . . . . .  ' . . . . . . . . .  . . . . . . . . . . . . . . .  6.'l2.f& 

Evaporator. fruit. P. B. Viele. . . .  . . . . . . . . . .  . . . . . 632.602 
Evaporators. etc .• apparatus for cleaning tubes 

of, C. Markwort. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t-ia2.5:f,? 
Exbibition jar. J. P. Olney . . . . . . . . . . . . . . . . . _ . . . .  . 632. :1:! 1  }(�yegI8ss or slJectacle cases. device for boldin�. ' 

T. G as k l ll �  . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  ti32.fll;1 
Fabric trirnmt Il� machine, R. Lefort . . . . . . . . .  , .  fki2.:H.f 

A N D E A C H B E  A R I N <I T H A T  0 A T E. �:��e'l��.t���I,;�.uJ�
g��·i;ottellger . :: · · 632

.
2i>.'>

. :�U�l .... ence. wire. F. R. Parker . . . . . . . . . . . . . . . . . . . . . .  , . . . .  ti32.585 lSee note at end of list about copies of tbeae patents. I Fibf��.� .�.��e�.
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632.4tM 

� }4�i1ter. ri'. Howard . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  �J:�l�: 
�1:��' lo�:� 1�.U{�l,�.�;:���I: . . . . . . . . . . . . . . . . . . . . , . . . .  6.'l2.328 , �U�:�· �at"er�'I�.i�B�CB;trl·ing ·ei·ai : : : : : : : · : : : : : : : " : . ,  632.��J Alarm lock burglar. E. M. Wa�ner _ . . . . . . . . . . . . . . . 632,664 I F'i 1ters meana for automatical ly  cleaning, O. Alanna thronp:h a�ency of Rmoke or other gases, Hotrmann . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  632,461 means for givinll. I-I .  C. Baer . . . . . . . . . . . . . . . . . . , 632.546 , "'ire alarm apparatus. automatiC code telegraph, Alkali n itrates. decompm�ing, H. K. Baynes , . . . . .  fi.12.394 I R. Pearson . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  632.58ti Alloy. J. C. BulL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63".!.23.1 ��i rear m .  ma�az ine . G .  W. Chandler . . . .  , . . . . . . . . . . 632.23;; AHoy, It. C. Carpenter . . . . . . .  , . . . . . . . . . . . . . . . . . . . . f182.44a Fire engine. electriC. W. H. H. W biting. . . . . . . . . .  632.fi6,1 Amusement device. '1'i l you & Lacomme . . . . . . . . ' . 6:12.597 Fireproof construct ion. G. �'ugmall . . . . . . . . . . . . . . . .  6.'l2.52a Allf;ll1 lar cutter, C. H. \Vaym�)t.b . . . . . . . .. . . . . . . . . . . .  632,OO-t ; Fireproof fltruc�ure. \V . S. HulL . . . . . . . . . . . . . . . . . . . .  632.5� ArtlcleR from elevate<l pOSItions. deVICe for re· , Fish plate s iottmg punch.  l{ , B. Charlton . . . . . . . . . 632.23. 
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r
.� ��.2:ili Axles and /· ournals, means for reducing- friction Fla�. H. ·M. Macartney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 682.5RJ of \V • • .  Brewer . . . .  , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,43k Fluid under pressure system for distri buting. A. Back pedaling brake. Hearson &. Shaw _ . . . . . . . . . . . �12.!t!O ! Kitson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.49!' Bait, artificial, :K T. Dukes . . . . . . . . . . . . . . . . . . . . . . . . . .  632.D;:>1 Flv exterminator. G. A. Carpenter . . . . . . . . . . . . . . . . .  632.674 Ball forming mach ine. M. F. ChriRtensen . . . . . . . . . .  632,3..15 ; Fly t rap. �'. A. LRlle . . . . . . . . .  t . • . • • • . • . . • • . • • . . . • • • • .  632.31a Bal ls .  machine for rectit'ying, Dupeyron & Pha- iI' ly trap. E. \Vuerfel . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . 632.30B 
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se g�:�?� 1;,,-���·t?·. �: .� ... �����.�� : : : . ��:��3 Bed bottom frame. F. M. 'l' inkbam . . . . . . . . . . . . . . . . . 6:i2.478 Gaiter or covering tor the le�s, Stohwasser & 
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�:��\,���c1���)PQ"·Jr�:;;m�/:· Dismukes . . . . :  f��:�� g�;����:�Pl.'1
tWas�b��Cbc

arde� . . . . . �J:!t:l Hell bicycle. W .  Wi lton . . . . . . . . . . . . . . . . . .  . . . . . .  632.611  Ga8 burnerlil. manufacture of mantles or incsn-Bel ) :  bicycle pedal . H. Q. Plummer. . . . . . . . 632.47 1 descing Lelement.s tor. O. B. Heinze . . . . . . . . . . . . .  632.:«9 Bell , door. H. G. Vohrht .. . . . . , . . . . . . . . . . . . . . . f!i12,�);� Gas generator. acetylene. W. M. Clnrk. . . . . . . . . .  6.32.511 Bicyc1e. E. 8, Bryant . . . . . . . . . . . . . . . . . . . . . .  . . . t)32.�{w .  Gas Ilenerntor. aeetylene. Ii'. M.  Comstock . . . . . . . .  632.515 Bicycle. chnin less. F. E. Mathewson . . . . . . . . .  . . .  t�{2J.sl Gas generator, ocet ylene. �". A. Feldkamp . . _ . . . . . . 632,679 Bicycle driving gear, iI'. Bartlett ." . . . . . . . . . . . . . . . . . . . �{2.�:!:� Gas /lenerator. acet y lene. Hanson & Stewart . . . . .  632.4AA Bicycle propel l ing mechanism , E. B. Parl{ burst . . U.12.i).�!J Gas generator. acety l ene.  A. RicHel . . . . . . . . . . . . . . . 632.587 Bicycles. variable speed gear for. F. E. B. Beau- 6.12.t;27 G as i ightll lg appl iance. A. Frank . . . . . . . . . . . . . . . . . . . 632.52'2 
BmdeOrH!ild ·Iedg:e�: ioose·leaf: ·s: ·Adie�: : : : :  . . U32.air2 3:: g��m:�·nllla�t(S����:�·r: B: .��: ·c�{�i�· . . �.�.' �:� B!nd�r. terup9r�ry .  c. O. Hiscock . . . . . . . . . : . . . ��.�!Jl i Gas. pnrifyin.c. B. K C b 0 l !a� . . . . . . . . . . . . . . . . . . . . . . . . 63'l,400 Binding and hlclnll. dress. A. M. Weber . . . . . . . . . . &L,383 I Gate. See }1'arm gate. Sl IdIng gate. Bit. See Bridle bit. I Gate .T. :\1 . 'fanner. . .  . . . . . . . . . . . . . . . . . . .  632.288 Bl ind fast�ner. E . . HU.llhes. . . . . . . . .  . . , . . . .  f!?2.57l Gearing, rol ler. C. L. Travis . . . . . .. . . . . . . . . , . . . . . . . .  , tE{�.�ml Boat rnoorllt� deVIce. B. J. Christensen . . . . . . . . . . . . 632.2:18 Gearin� variable speed. W . E. Simpson . . . . . . . . . . .  63 .. . ;)91 Bobbin holder and tbread catcher. J. Honey. .  . . G32.473 Generator. See Gas �enerntor. MaJ(neto electric 
�g�:rSu���ri.t�.m���}:rCh .���.r.t.I�.�l boiler. f)''l2.8Si Gla�;bi�::vti�lrg rr?'lzg�;�::.I�����atic blast regula-��gt ����?�

t
r �lf��erAb�de����I�·: ·fiaj l·t)weil .· · : "  I�:;� Gra�

o:/�l�d �it�h��.I���d: G: '�·: ·Enrilart: . . . . . . . .  ��:!�J Bott le closure. W. n. Ki lbour:n . fti2, :> . a Brain cleaning IlHJ.chme. N. Brooker . .  . . .  f::?2. t)i)';-Bottle. non-refil la.ble .  A. G. E I Y: . . , . . . . . .  <.:'
.
' h· ,. p

· ·p,. n
· ;": 632.4.;-';-) , Grease cup. J. rrrix. . . . . . . .  . .. . . . . . . . . . . . .  . . .  . 6?2. �� Box. See CollapSible box. Mati box . .-. . !-o ; Gul l y  trnp for draills. J, Bnghtmore . . .  . . .  6.12.i)�J 

Bra���' See ��urlliture brace. i ri��I�n���\·r�ceBg;���ctor: ·it: Do'dson: : : : : : : : : : : :  t�:�t1 Bra�k.et. See Sa.sh �lOldinjl bI."Reket. . I Hnmnler. drop, .J . A. Hort.on . . . . . . . . . . . . . . . . . . . . . . . . tE12.265 
Bra��'Cfah��� . .  �.I����� . �.�C�.I��� . �����. ��

r
.
rler. J . 6:{2.318 - }{:�dn81�'erJl

.
e���JP� iR�:l.

b�.����.I.I : : : : : : : : :  : ... �.��� �:�¥ Rraiding machine spool h O l d er. f1J, Mundt. . . . . .  632, 534 ' Hand le. See �tHmp handle. Brake. See Back pedaling brake. I Harness And th i l l  attachment, J. H. PralL . . . . . , 632.279 .. Rridle bit. W. P. Brown.. . . . . . . . . . . .  . &32.4:lJl Harrow H. Artier . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  632.228' 
:�g�h. ����.

e
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r
v �·o'f:���,;��: : : : : ·. : : ·. :  � :  : .. : :  � :  ������ M:���':t:e�

i:�d \���i��:
a
��r�f.

e
N: ·!)enni·lig: : : : : : · · :  �:� Bucket. dum pini!. J. F. O'Rourke. . . . . . . . . . . . . .  fi::J2.32;) Hay press .J . ROss . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,5:m Bui lding construction. metal l ic. 1'. Balley. . . t-i.12.flfill Hav rack 

. loader or un loader. uutomatic, W. H. Hunll bole and bushinJl. W. G. Gardiner. . . .  . . .  t�12.451- ·Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.229 Bundar alarm. electriC. C. Coleman . .  . . . . . . . . . . . 6.�.512 HeatinJl and ventHatinJl or refri�erating appara-Bl1r�lar alnrm system . electrical. C. ColemHll . . . . .  R32.513 I tus aud system. \-Y. E. Allington . . . . . . . . . .. .  , . . . . 032,506 g��r;�; g�;:e?C� ��W:rdn:�������?���. ���::��: 632.tiOO (Uo1lt£nuea on page 190) 
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ORDINARY RATES. 
Inside Page, .. ach insertion • •  7 1i  cents a Jiue Back Page. each insertion. • •  $1 .00 a line 

(ir"Far sonU' (·la..�ses of  .4 d t'ert isrmt'l"I ts. Sp('dal and Hi{lltrl' rates u're rtquired. 
�l'h e  above are charges per &gale l ine-about ei�ht 

wordtol per J ine. 'j'his not ice shows tbe widtl1 of t.he : ine. 
ri��:e��� �� ��t�a��

e
rat:�����f: lin� �;a:!e�����: 

ment. as the letter press. Advertisement.s must be 
received at Pub l ication Office a:! earlY as 1'burstlay 
mormn(l to appear in tbe ful lowinl!: week"s issue. 

SAVE 

W
OOD or JDETBL WOBKEIiS 

withou� �team power can save time allu money by using OUl' 
FootaQaBand Power macnlQerg 

SEND FOR CA TALO(; rrES­
A-Wood-working Machinery. B-Lathes. etc. 

SDEC.& FALLS MFG. COMPAn. 
6 9 5  Waler St .• Se neca Fal l s .  N. Y .  

You r FUEL now waated up chimney ft. U:ltG TH E ROCHESTER RADIATOR. 
• OOST s a . o O  AND UP. 

' .  Koney refunded if not satisfactory. ' .  Write for booklet on eoonomy in beating 
' .. · bo .... s. 
• • ROr.I4ESTER RADIATOR CO. , 

6 0  Furnace Street. Rocl;cster. N. , 

I t itutifit �mtritatt. 
Heatlnllt apparatus. fan blower. W. E. A l l in"ton. fi32.W1 
Heel. ("ushion. C. H .  Mart in • . . . . . . . . . . . . . . . . . . . . . . . .  t)32.4tjj 

M:r��t
ll
br�!!:l�u�t���

i
��c�il��. ��)�� �:�s���)ti · : :  tJ1llY 

lIil llle. ( ... ,V. unlden . . . . . . . . . . . . . .  . . . . . . . . .  ti32.309 
Hook. See ( 'oat RIHI  hat hook. 
Horl'\e�hue. C:" .  J .  Peacock . . .  . . . . . .  . fi32.423 
Hor�e�hue nnn C'a l k .  H. �. K i l l ann . . . .  _ . . . . . . . . " . m2.57ti 
Hunting kn i fe. \V • •  J. She I t Oi l . . . . . . . 1i:)2.i}{tO 
l llcand�Nceflt hUTner.  H. J hmnwl . . . . . . . . . . . . . . . . . . lkr.!.:t1O 
t�t

e
�
t
�;�: t·: '�:�il�itcilei.: : : : : · : : : : : : : : : : : : : · : : : : :

·
: : : : :  :t{�:1,M 

I nNe<:t t rap . . J. H.. Hhlnkenship . . . , . , '  " .  fi:i2.t);{2 
Insole. pneumat ic. A .  Kurwall . . .  th-J2,;')2!1 
ImmJatillJ! apparatus. U. ( � .  Lewis . . . . . .  1i:12. ti54 t i l  ti:,2. ti.jti 
lu�u lat ing receptacle 1"01' e Iel't ries l loI w i t ches.  , I .  S. tHbbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H3·l.:i4ti 
J ar. See };xhiuition jar. 
.J ar . . J .  II. �'uw ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , fh-l2.4:>ti 
Jar c lu�ure, fru i t.. E. Hayne . . . . . . . . . . . . .  , . . . . . . . . . . .  fi:i2Jlfji 
. Tar or other receptacle, If. Hancock . . . . . . . . . . . . . . . . fi32. 4 IO 
J OIUt .  �ee Hail joint . 
K i n etoscOI,ic I l P J..Iaratus, Hoebuck & )t c)1 i l lan . . . . t;:12,4i2 
Kn i fe. See H Ulltmg kmfe. 
Knife. H • •  1. Christ y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�!2.2:l9 
Knife for eutt ing hay or ('ane . •  J. D. Swadck . . . . . . f;'12,287 
Kni t t ill� fluwhi l le ,  ( ; . �'. �tl1rlless . . . . . . .  , . . . . . .  , . . . .  Wi2.:l2i 
Knob a ttachment, ( ) .  St .oddard . . . . . . . . . . . . . . . . . . . .  tm.fita 
K nob, dl lor, H. c ; .  VOight . . . . . . . . . . . . . . . . . . . . . . . . . . . fj:l2.2H,; 
Knob. door. 'V . H. \VUk inson . . . . . . . . . . . . . . . . . . . . . . .  H::l2.:ifll 
J.abe l in� machine. bott le . K Ermo ld . . . . . . . . . . . . .  f�i2.;)m 
Lamp hzn iter. vapor. A. K i tson . . . . . . . . . . . . . . . . . . . . .  fi:i2.49ti 
I.amp. i ncandescent ni l .  1'. J. Cranston . . . . .  ' . . . . .  fi:{2.ft4fi 
l .amp safety a pp l in l l f"e. \V· . •  J. Downey . . . . . . . . . . . .  , 6:-12.:'1 1 "  
Lasti ng macb ine. 1'. Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl;{2.4:lS 
Lat ch I l lck . autc ) lU <lt i c  dead. C. Backer. , . . . . . . . . . ti:{2.t:2(1 
Latcb. revers i b le . H. G. Vo ight . . . . . . . . . . . . . . .  , . . . . .  t�{2.�.J4 
Lathe tool . W arner & Lucm� . . . . . . . . . . . .  , . ,  . . . . . , 1;;)2 .544 
Leatner, appa.ratus for manufacturing imi tation .  J .  �'. Hon.lleau. . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  f;''-J2.325 
J.eatber dress int.: machine. C. E. Pellow . . . . . . . . . . tia2 .:ifi4 I.emoll squ eezer. \V. \V hH.e . . . . . . . . . . . . . . . . . . . . . . . . ti:i2.:i87 
Lift er. See Pan or l i d  J i fter. 1'runsom l i ft er. 
l",iqU ids. receptacle for combust i b l e. A. 8. Ureen-

The New System 
OF E D U CATION 

Mechanical 
Engineering 
El ectrical,  Civil  Rnd Min­

ing Enlfineerin g ; Drawinc ; 
Surve11ng ; C h e m i s t r y ; 
Plumbing i Architecture ; 

1����h
e

t�!n;c::8orthand ; 

TAUCHT BY M A I L .  Over 50 Courae • •  
W e  have helped thousanda to better positions 

and aalaries� Send for free circulars, stating 
t.he subject in wbich you Are Interested. THE INTERIUTIOR.lL �ORRESPONDE5CE SCHOOLS, 

Bos 942, ScraDton, PB. 

The Pe rfect ion  of P i pe Th read ing 
i s  admitted t o  b e  reached when our No. 9� PIPE THREA DING !lIACHINE 
i s  used. As a. hand machine it i s  the 
only one known that wi I )  cut and thread all 8 inch p ipe with ease and �8tt8fac. 
tion. One valuable feature is. that it 
has no arbitrary lead @crew tor deter • . 
mining style or p itch of thread to be :" cU�H� �EIHtELt'��eG. CO. iJOl Curtiss St.. Toledo. Ohio. 

w o o d  . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  ' ,  . . . . . . . .  t)32,56:) 

Liql'.���Ir���� ::�.�
d

. ,,:
as

.
b i l

.l�� . . . PU.�i.fy�n� . . ... w.' 1h'!2.419 JOHNS HYDRAULIC ENGINE Lock. See Alarm lock. Latch lock. Mail pouch 
lock. . . develops all tbp. power whicb the 

Locks for desks. device for contro l l i llf,C combilla- wehrht and momentum of water af-
lion . . J. P. �'angel . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  fi:i2.4M ford-I!:reater than t he  ordinary wa-

Locking device,  A. � .  Brown . . . . . . . . . . . . .  , . . . . . . . . . .  f):�2.2;l2 ter motor or 1'urbine whee). It uti-
Lockin� dev ice, H. �1. Uodfrey . . . . .  , . . . . . . . . . . .  " . .  li:{·.t flfi2 J i zes the Rtored prefumre of the air-
J .ocomotive cahs. etc . .  w i n dow for. 8. Harmon . . . f�12.2fW, and it iM a remal'kab ly effective rna-
Locomotive w indow , V{. H. Clowry . . . . . . . , . . . . . . .  m·�.2.n chine. I J ses Im;s wa.t.er and deve1-
l�ubrlcant . . 1. H .  PeucI 1('k . . . . . . . . ' . . . . . .  , . . . .  , . . . . . .  f;;{·l.:iti.'{ ops Ilreater power than any other 
.!\la:zneto electric Ilenerator . .  J .  A .  W i l l iams . . . .  · . . .  f;;i2.titi7 engine, Occupies but l ittle space 
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H�w Succeed in Life 
Write for our Free I llustrated Book 

( 120 �age. , .bowln" how tbousands are successful and 
gain ng bett�� ':�:���::.�e���n

s3���:s
8;�f:J;�

n
\ra: r��� 

E L E C T R I C A L  E N C I N E E R I N C , 
'ldt:lJb�)uy ,  'j t: Jt:gral'lly ,  X·H.ay!;, E It'ctro· Chcmi�l.ry. 

• M EC H A NICAL E N C I N E E R I N C ,  
Ele�trlc Mining. Elementary Mathematics. 
M EC H A N IC A L  D R AW I N C ,  Etc . •  

B Y  M A I L. 
TH E ELECTRICAL ENG I N EER I NSTI­TUTE O " COIlUESPONDENCE IN STRUC· 
TiON. Dept. A, 120 Liberty St.. N. Y. 

J c-.'d"'-C. £'&.ir.;C'."��_ �_ 
� "t "'- CllcIjf- -.I m=:;;­

� , .. ., .,,,"iOl""i)"� � . ....... d ........ _ 
do"':,.' ... �.= ______ � o.. e. __ 

Buy Telephones 
T H A T  A R E  G O O D· · N O T  .. C H EA P  T H I N G S . "  

The  d ifference in cost i s  l ittle. We lZuarant.ee 
our I:lppa1"8tu� and gual'antee our lmstomers 
a,ratnst Joss by patent suits. Qu,' guaran· 

tep and i nstnuoents are botb &ood. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0 · 2 5 4  S o u t h  C l i nt n n  51 . . Ch icag o .  
Largest Manufacturers o f  'relepllOn .. 
exclusively in the United Stat ... 

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

� Mati box S H Yoder ti:i2 :\90 and is easy to t'l.et ur,. Requ i res l it-
W H E N  D I D  IT H A P P E  ,\! ? r Mail pOllch·fast.ener. k'Mo, ;iiy : : : : : : : : : : : : : : : : : : : : :  6:\2:273 
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l
t"o Don't be in doubt 1f it i s  a matter of impor- �:U �����i�:!n�' :e;il��:;��g ·appars."t·us : railway: 

fi32.f)!J8 
any h. p. de�ired 

1'ransm�tters, Map,'neto Bells and Tele­
pbonp. Swltcbboard.. Over 200.000 of 
our telephones in successful operation. 
�rs:e�i�� \:t�ean�;��bY o�e

�rnr::n�::·th�� tance in business. Be sure of the time H . fI'. Sharrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 632.504 Fret df'�cripti1)e illust''Q.ted cataloou-t. !}1I M�rii!FAiM'ji�hltb��.Pr;r.0
tJtle

A
e�:�i Man ifold ing sale. pad paper rol l .  C. M. Di •• os· ELM IRA MFG. CO . .  

sinl!le Une or metal1tc clrcuii; and number of 
telephones to he used on one line. I:FSend lor catawgue "s. A . "  second. minute. hour. day Rnd month ; al�o way . . . . . . . . . . . . , . . . . . . . . . . .  , . . . .  , . . . . . . . . . . . . . . .  6::l'l.4�7 1 :5 9 Greenwich Sfreet. 

imp,ints the owner·s name and the nature �:�I�:�:�b���'atus�U��!: 'iiey:":::::::, '::::::::::. � :  :t1�:��f i NEW YORK. A M E R I CA N  E L E C T R I C  T E L E P H O N E  CO . . 
[ 7 3 South Canal St .• Ch icago.  I I I .  of r.he transaction. I ndispens&ble in a l l  Mat. Mock. & Mabauey . . . . . . . . . . . . . . . . . . . . . . . . . . 1i32.5:l3 ! -.------------------------f>ftices. WO�koho'hs. faclones and bank •. Mea.uring and bal!llting macbine, grain, t·. Dent· I A U S E F U L  ATTAC H M E N T  _ 

���r� �i���':�rk 0��8
e
n ·�

h
��I�u��'f

e
or���: ler . . . . . . : . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fF.i2.2�,-\ One of the most useful appUances in connection with 

A b I Yt I I bi .-.... ' d f '11 Met .. 1 formm" mach me, S. D. Latty et AI. . . . . . . . . . 632,5, 7 our 8-incb Preci.ion Latbe i s  the Traverse !lli l .  Hold Your Scarf.-# t �o u . . e Y 1:ze 18 e . � .sen or t us .. Metalhc spheres. apparatus ·  for produCing. M. F. ler and (;rlnder whtcn mills and 
mlt*rmA!j;JC TI ME ST MP CO I · Cbri.tensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.3.'!6 grinds work the entire len¢.b of I wltb the Improved Wash. . 

Ir.o C ·  ' B' 
A U S· Milk can . R. Durllnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,a.'l6 lathe It is invaluable for .ucb A ongre�s :st., mUon. Mass.. . . A ' I Mould�r'R fiask .C' l am p . H. C. Cooper . . . . . . . . . . . . . . . .  �i2.25l work as fluttng,cbanueItng groov-

bllrne Patent Scarf Fast. 
o '" , ener. Useful also for fasten. i \ " . in;! papers or any article!:;. 10 .Mould!ng machl I�e, H. C. Cooper . . . . . . . . . . . . . . . . . . 632.24.. in�, keyway cutting, etc. Easy of T E C l-lou ldlllJl mach l llc cbaplet adjuster. H. C . adjustment to any angle The H E U R E K A L I P Co,?per . . . . . . . . . . . . . . . . . .  , . ... . .  . .  . .  . . . .  . . . . . . . . . . .  1i.'!2.240 fine.t and most accurate of work 

'rhe most useful article ever invented Mould!nK" mach.ine flask. H. C. Cooper . .  , . . . . . . .  , . . . f�r-.24� can be done wlt.h this attachment-none better po�sible. 
] :� �

e::s 
O
e
;[:r8 blhaIf�I�

. 
no�':�3 �.l. .

. 
.! the ref{ nor injnre the fabric. 

tor tbe purpOie Indi.pen.able to L Mouldm" macbl l le mould.  H. C. Cooper . . . . . . . . . . . 6:\2.249 �'or fiutln" tap •• reamers broaches counter bore. elc. 
yel's, Editors, �tudent.s. B·ankers. Ins��: Mould!1I1l machi.ne pat tern. H. C. Cooper . . . . . . . . . .  6:,{2.247 ·  tt I s  unrivaled. ' , " 

t', ill· By mal l ,  20 cents a pair. lllw-
" :  . , " tra..t,d Vat a lfJf1lte of tl,ese and 

:�;i�y?°'Woa.:'�e�I: .. �M��3·':.::,�� �f;�: � ���I�l�: ::::g�II:;: •• �';;�
d
d!{i.�r���;� ... I; i.m: 'ii : � ,�3 I F_A_N_E_U_I_L_W_A_T_C_H_T_O_O_L_I!_O_._. _B_r_l.:.g_h_to_n...:._B_o_8t_o_n...:._M_a_s_s . 

Does not muti lat.e tbe paper. Can be � MO;.·d1:;�':,';�cbine iianii ·re;.ervoi;. . .  H r · cooper .
. l!Jl�·iTl New Microscope for Nature Study 

'n' oUlrr 'I1.()1'�It;fll, irer. .1Ii"�Iii; • A!lIERICAN RING (10. 
Box P. Waterbury. Conn. ------

¥-':,
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e
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of price. Sample card. b:r mail. free Man- Mop wrll�"er. S . . Samson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.374 ta s, Woo 8, Fibre. etc. 
ufactured llY Consolidated Safety Moror. :see Sprml! mot.or. Queen Acme No 6 wIth l Ocular and 
Pin (:0., Box 121, Bloomfield, 1\ . " .  ����.
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In" power of abont 100ld:�in°�����il�e�i�f 
Nllrl inll tool . T. H. M il ler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.3.;8 12 prepared .lide. of in.e<:t par�. and otber 

LAT H E S  
FOR 

C U N S M I T H S .  TOOL 
M A K E R S .  E X P E R I ·  
M E N T A L  A N n  R E P A I R  
W O R K . ETC. 

Send for IIlus. Cata/o<J. 
-.d!�I!���t�� W. F. & J n o .  Barnes C o .  

1999 Ruby Street. 
ROCKFORD, ILl .. 

Nut loCk. I, . •  1. Behrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rJ32.3:!4 Intere.tin" .peclmens. all In case, $1 6.00 
Nut lock. A. C. t·airUeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l2,5.17 117' Ask 1/0 .... nearest Optician for it. 
Jl!ut lo�k. E. I;i"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1\32.501 

. Q U E E N  &. CO. , I N C .  N ut lo(,k. J .  0 I�eary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h.'-J2.27fi · Optical and SclenttOc Instrumpnt Works ,  Nut. lock .  M.  P. McLau"b l in  . . . . . . . . . . . . . . . . . . . . . . . 632.422 
I 1 0 1 0 Che t t St Ph ' l  P 

��: ;)�e����;'�;)� ·R��.
d
�la:rk : : : : : : : : : : : :  : ', : : : : : : : : :  ��:� I Wrlu jor t ircular. :19 �,rft\UAve:� Ne:V "YorC:: 

Ozon� Ilenerat.f!r, Abra.ha�n & Marmier . . . . . . . . . . . .  6.'32,:M · • • • Pack)"I!, rod. t .  �row" . . . . .  , . . . . . . . . . . . . . . . . . . . . . . r�'!'J.fl38 Van Norm an Duplex M i l l i ng Machmes Packmg. rod .  R. E. Byle et al . .  . . . . . . . . . . . . . . . . . . . . . 632.442 
Packhlllt. rOd . N.  H. Mi l i er, . . . . . . . . . . . . . . . . . . . . . . . . .  " 1!:'!2.583 Perform the combined work of Horizon. Pa�lInck , master key, ,H. p .  Volgbt . . . . . . . . . . . . . . . . . ,!,rJ.� tal S�jndle MillinJ lUachines. Vel'. Pamtmg apparatu •.  h.  G.  Lewis . . . . . . . . . . . . . . . . . . . . 632.658 tical Spindle MillinII' Machine ... and Pan. S�e �08fi1,U�g pan. . � in addItion!. cut at aU angles. 'l'hey are �Iln or hd l i fter. G. W. Jone. , . . . . . . . . . . . . . . . . . . . . . . .  f!o�.3.'>2 Invaluable for all kind. of tool gauge and 

CARDS, etc. 

S5 P R E S S  �1��larT �r ��all i:�w:::rrM=; 
maker or saver. Send st.am� 'lor cataloJrue ... presses. t.ype, 
paper. etc. THE PRESS CO .. MerIden. Coun. 

J U ST P U B L I S H E D .  

Mechanica. Movements 
POW E R S ,  D EVICES A N O  APPLI A N C E S .  

1 Ants  J{uard. bIcycle. C .  W .  Siever.: . . . . . . . . . . . . . . . . 6.1 .. , 430 fixture work, die work and for general 
P t t c . 

T k 
Pape� and pulp manufacture. se�thng a.nd recov� . manufactUring. They save time, cutters a en arrymg rac 
Pap';!';

n
:s:�.'.'.';:;1��

S ���. �a�r,��'.m;.i:iliine: '1': ' C: 632.017 I and t1xture •. 
By OARDNER D. HISCOX. M. E. 

A utbor of . .  Ga •• Ga.ollne and 011 Engine .... 

OVEDH EA D  Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1h'!2,«8 WALTHAM WATCH TOOL CO I'-. �:�:� ������:r�:c���t��::-.".,�����·��·£.;i:::.ter . . .  632.447 SprlnKfield, Mass. • •  
Large 8vo. 402 Pages • . with Descriptive Text. 

1649 Illustrations, 
PRICE. $3.00. TD AMWAY 632 .• 49. 632.450 I'-. Paper sbeets. apparatus for feedln". W. Ker.baw "12.2f;R E D · •• · C d A dictionary of MechanicaJ Movements, Powers, Dp. 

vices. and A1l!hliances. with 1649 illnstratiO"lls and explan. for MI· I I •• Foundrl·es. Macblne Sbops. or for Paper trimmilillt mach ine. A .  Allen . . . . . . . . . . . . . . . . . Ii.'!'Ma4 cooomy rl log ompouo Patt.ern, Ilarment, R. S .  0' Lougblin . . . . . . . . • . . . . . . .  1i.12.:ltil 
lUercllandise. lSeml fur Book. Pen . fountain . C. W. Bomall . . . . . . . . . . . . . . . . . . . . . . .  6.12.r>'!.1 

t'-
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The Coburn Trol ley Track Mfg. Co. , �g�t���.:':�
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:II�·.��:::. :::. :::. ��:iml .. Keep. 'l'ool. Cool and Sharp. Produces H O L  Y O KE. 1IIA SS . . .  Pboto"raphic cbaracter, J . ')' . Bentley . . . . .  632.435. 6.'!2.K70 Kmooth Work and t'lne Flni.b. i. Clean and 

Inll nearly tbe whole range of tbe practical and Inven· 
tive fleld, for the URe of Mechanics. Inventors. Engineers, 
l)raull'btsmen, and all otbers Intcre.ted In any way In 
mechallics. ------- --------- - --- Photometer. W. �'. Smitb . . . . . . . . . . . .  . . . . . . . . . . . . .  6:\2.285 Does Not Ru.t or Gum. Adopted by U. 8. 
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PATENT DIE STOCKS. 

No. 30 Hand Machine. 
Ran"e l4 to 2 " '  R. & L. 

Two and three Incb pipe can 
be tbreaded by a boy using 
only one hand on a crank. 
ar- Send for iUustrated calalogue 

C U R l iS &. C U RT I S , 
6 Garden St . ,  Br idge port.  C o n n .  

TO D R A U G H TS M E N  I 
We have made a special .tudy of the manufacture of 

DRAFT. ,0 TABLES 
and ' other appliances for draw­
ing. We have 50 styles and sizes 
for all kinds of work . Sttonllly 
�1���\eelm���.�Il;S�:d· Ir!� dr,; 
le&dln

4 
educational ins�ftut Ion •. 

�J:�al l�:bfn�r:·.����i�"J�s and ... ---__ :.l,'J 
F . W .  E m e rson MIg.  Co . .  2 2  M ort i m e r  St . •  Rochester. N . Y .  

-SEC'l·10NS . -
PIcker .tick check. Draper & Nort.brop . . . . . . . . . . .  1h12.553 Be. a lb. �'reigbt prepaid. Sent on approval. 1 .  Mechanical Powers. -Welgbt •• Revolution of 
�:�: I::'�'l.
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tfr��k: : : : : : : : : :: �:m T H E  WHITE & BAGLEY C O M PANY, �. T���;:;r..��::r: ... 'pe::-:j.��I�'J�.�We�I:: ;�c. 

�:�:sw;r
e
���d�it:' 't�a�:fe�'for: 't': C: Kohier: : : : : :  ��:it� W O R C  E ST E R ,  M ASS. , U . S .  A .  3 .  Mt!���;:����r, :tvi!o-:�r��r;;:3.arp:�sure. 
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Plow. A. V. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1h'!2.:lRIl Engines. OSCi l lating EngInes. 
Plow point ,  D. H.  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i.12.274 Ii.  Steam Appliances. - 1'UectOrs. Steam PumPS. 
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b
SI;n�i �n.�?Oid . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.2

86 Tbere are rea.on. innumerable wby. in any kind of 6. M����';,
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Power transmitting device . A. W. Foster , . . . . .  . .  6:l2.45.,) paint work. preference should be given to -Valve near and Appliances, Connecting Bods ��:::�v��f3��yt��g:::�� &c���ri�o�;eBs: · ·HaY 632 .405 D I XO N ' S  7 .  H�
n
3r�:'?�' Power and Devices. _. Water 

prn�[i'ii':·m������"s����·l Ie & Swallow . . . . . . . . . . . . 1h'!2.372 5 1  L I  CA • C R A P  H I T E  �����· 10����;1I�g:.e'§'i�r:;m!?'W�enT11:: 
Printing pres., H. F. Becb lIlan . . . . . . . . . . . . . . . . . . . . . .  6.12.1\28 P A l  N T  Ejector •• Water Ram •• Mete .. , Indicator •• Pres-
Prlnting press att.achment • • J. B. Bell . . . . . . . . . . . . . . 6.'i2.31J':' sure Regulators, Valves, Pipe Joints. Filters. etc. 
Pri l ltil l� preSJl . multicolor. I. Orloff . . . . . . . . . . . . . . . . . 632,322 U ::s������ �::s 
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pr0f;�!'i:r.na��"���,�fg�c.;:.::':;.�nE. fi!�tg�':J'�.I��n� 6.'!2,002 It bas no bad ouor and WOIl'� taint water. tor •• Motor •• Wiring Controlling and IIleasur-
Pump. J.  B. Poore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1h12.428 It (,ontalns nothing pol.onou. and cause. no cramps ing. Ligbtlng. Electr{c Furnace •• Fan •• Searcb 
Pump. centri fullal . E. M. Ivens . . . . . . . . . . . . . . . . . . . . . 6.12.572 or colic In workmen. Li!<ht and F.1�.etric A ppliance •. ��::�i�e::����r;
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l��::a�r fades. but will last ten, ftfteen and even tweoa 10. N�vi�atJ0dnd�n&�:radp�pX1T:�:1�0�tI�:!<>

r.� 
Ruil fasteninl! and joint, A. Schmidt . . . .. . . . . . . . . . . AA2.2R2 It is the most durable, economical and handsome atido ttoll:r, Vehicles. hotor Carrl8ges, 1'ricyc es, Rail joint, G. JoJ. Bnxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H2.t.'25 paint on the market. Bicycles. and Motor Adjuncts. 

AR MSTR O N G ' S  N o .  0 TH R EAO I N G  MACH I N E �:: :J.���;I�i �o;X.i�f!��;.ici: F .. H: riaiiiei.; . : : : · : : ::: :i:� For Uolor Cardo and Uirculars. write . 1 1 . G:naIW�;�RJ��: 'BVir�':!�{!T' �Elf"�i:Il��\�� R '1 I ' f B E Tl ld 6.'!2 477 J O !> E P H  D I X O N  C R U C I BLE CO . . J ersey C i t y .  N .  J .  Gear. F.plcyclicai and Planetary TraIn .. . . Fergu-
R:il::� �;!it��I.
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�. :·�fiarib . · . . . . . .  �.I� .. : � : : : : : '. : : : : : :  6.'{2:622 -��ij�!���;����������t;;;t: 80n 's " Paradox. Can be attacbed to bencb or po.t. 

Deshmed 1"or tbreadi J ljl the 
smaller sizes of pipe, i ron or 
brass, also bolts. Has two I5peed�. 
one tor pipe � to 1 inch ; the 
r��I�Si��� 
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2 :��r:r 
Armstron" adjustable d ie •.  Oth­
er att.ractlve features. Send for 
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New York. Brid"eport . Conn. 

The Yan kee DR I LL GR INDERt 
for grinding botb Twist and Flat Drill •. 
Grind. an .lzed drill. from � to 2� in. Can 

. 

be set for any size tn a few seconds. Gives 
unv de�i(ed clearance. �""ul ly  guaranteed. " Can'C'Grind Wrong." Cataloq jree. 

G. T. EAMES COMPANY. , ..... 
250 A.ylum Ave.. Kalamazoo, Mich . 

. - - �--- --- -------- - - - - -
-==:-:�1lIIllII � . ... 'j�� ., . .. .. . . .  1., ; . . . . , . . . . . • . . . . . J1L �1��L..I.:, }. � __ ·.H. _� �., =� _ j 

�-' - . . ,/ - - " � PIRFORATtNG. CO.' .fe' LARGtsfMA N Of ACT URI RS 
.�  N T H E. W 0 R L 0 0 r 

- PERfOR�TED METALS STAT I O N 'T" C H I C A G O .  U S A 

Rai l way swit.ch . R. rndy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'!2.673 D u ralrle and Efficient .  12. Motion and Devices Controlllnll" Motion. 
Rai lway switch. A . M. Th reewlts . . . . . . . . . . . . . . . . . . .  m2.289 -Ratcbet. and Pawls. Cams. Cranks. [ntermlt-
���'!�� S:;�r:r�l'iS·. ��.ci;. I I���ft�rie�: .�: .�.'�'.'����: : : : :�1�:� R E E V  E 5 " ��a't�� �i'.rnk�

ot��"ve����IiJ�I��np��:: 
Retouchtnll frame. J . N. Choate . . . . . . . . . . . . . . . . . . . . R32,fUa Gyroscope. etc. 
����

t
��fJl��l���ri��r:�: pici .. eii : :  .. : .. : .. ..  : : : : :  . .. .. ..  : �;::;:�� Variab le Speed Counter Shaft 13. Ha';;';r���fg:.�· - CIOCk and Watcb M(,vement. 

IInpe chImp, .1 . 1'. & T.. P. Lee . . . . . . . . . . . . . . . . . . . . . . . 6:12.a."lO f I d ·th t h f b It 1 4 . Mining. - Ouarryin". Ventilation . Hoisting. lIotAry engine • •  I . .1. Cn l l lhan . . . . . . . . . . . . . . . . . . . . . . . . 1''!2.O49 o�rl':,�<;:'�r�I��.·'1�ect�II;'!.d�I>��e 
For �Ij C"nveyln", Pulverizing. Separating. Roasting. 

Rotary ell Jrine,  \\T . L. CRBnt1ay . . .  . . . . . . . . . . . . . . . . ft-t.? M2 kinds of experimental machinery, Printing F.xcavating. and Dredging. 
Rotary enlline. J.  L. }4·nrnes . . . . . . . . . . . . . . . . . . . . . . . . , 632.4fl4 Presses, Motor Carriages. Ironworking '.I'oo)s. I ll .  Mill and Factory A ppliances.-HanJl'ers, Shaft 
Hotary ene-ine. K. Sei fried . . . . . . . . . . . . . . . . . . . . . .  , . . .  fiH2.M2 Woodworktn� Machinery, or any and all ma- Bearinlls. Ball Rearh�s. Steps, Coufclings, Unl-
Ruler . .  J .  1'. HIHscock . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . fii�2.258 chines requlrtng a chan/ICe of speed or feed. �T
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ed •• H.uler tor ontwine- curves, Hexible and adjustn.- n ....., .11 
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i��i�\':;it�:�:t�: wiie.: : : : :  � : : : : : : : : : '. : : '. : : .: . ���:�� rT �=.��:.!�ustrated 1 6. C�:�����·ii��xt��d1fE�r�;:���·xlng. Te.ttn", 

�::� �'i,��fl�;' �rJc�����r;;�;;;.:: j":i : ·Orow,i : : · : : · . : ::rgill R E EVES P U L L E Y  CO .. Co l u m b u s. Ind  .. U. S. A. \\\!I��::g ... nD�I,!'�\�.,P:����,gSt���k�rl:.�'l}<:rrim� 
Sash. slidable 8Urt swinging window. H. Huus- • I & M d I W k Conveyor. Timber 8pIiciDll, Roof and Bridge 

�aw�pi�res. r�'p�iri jl'� 'ri;ictiir��' in: '.j. ·scherer. ' . :  '.� :�J:i�} Ex 0 e r l  menta 0 e 0 r 1 ' .  ����:�1:ir:;
p
W��fc���

g
;�rallel Rules, Curve 

Aci:;�
n
:8�e���r:h ll;1:� �i. 'it: �1!�,::��.1� . . . .. .. .. .. .. .. .. .. '. : �!i:��� i Cir. Ii ttd1'icf' i1'''I.. Wm. Hardam & Son."�l Rose 8t.,N. 'f ���i,���.��. Tr�mmels. EIllpsograpbs. Panto-

��rew
b
th re(\'dlcur.t ting t(�o) .  H. Dock . . . . . . . . . . . . . . .  f!:1�·fl7� I ---iii�iiiiiijiiijjiiiiii 1 8. Miscellaneous Devices. - AnImal Power, 

... ( rn b er. "1". �. "l"ardneT . . . .  , . . . . . . . . . . . . .  f\:)::.AA.,{ I Sheep Shears. Movements and Devices . Eleva->;e81.  car. O. H. P. G. Spencer . . . . . . . . . . . . . . . . . . . . 6:\2.&.<1 1 tors
b 

Crane •. 8pwlng. Typewriting. and Printing 
�:����t�. J 'R��y��am ·sejlRrator . . . . . . . . . . . . . . . . . . 632,t;tJ 

�:�n���fes. ��!���tR::,
iC��8.TGis

k
SFu���:: 

Sewing ma.chine for sewing mouths of bags. L Acetylene Generators, Gasoline M.antel Lamps, 
Crook & Wh it.ehead . . . . . . . . . . . . . ' . . . . . . . . . . . .  632.676 Fire Arms. et.c. 

Sewing mnch inp. st.it.ch forming mechanism. but� * . "  Copies prepaid to any address on receIpt of price. 
!'Iha�'l:;�.

o
l�·r: �·II�ri'J'.���: : : : : : : . : : : : : : : : : : .. : .. : : :  .. : .. : I&:� pr- Send tor Descriptive Circular . 

... �hearR. 8ee Plat.e shears. 
�hears. r..  �· . •  John.on . . . · · ·  . . . . . . . . . . . . . . . . . . . . . . .  632,267 M U N N  &. C O . , P u bl i s h e rs ,  
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. ��� ��::: .E: .� .. ��I�: 632.657 - SCI ENTIFIC AMERICAN OFFICE. 

(Cont'inued on paue lBJ) 'eI1o· lIeadbac K .. biDe 3 6 1  B R OA D W AY , N EW Y O R K .  

© 1899 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 1 6, 1&)9. 
FoundM lty Matltew. Carey. 1781>. 

H E N R Y  C A R E Y  BA I R D  &. CO. I N DU ST R I A L  P U B L I SH E R S ,  BOOKSE L L E R S  cl l M PORTERS 
8 1 0  Wa l n ut 51 . .  P h i lade l p h i a .  Pa . . U. S .  A .  

::-r Our New and [tpv ised Ca.tuIJ'f/U€ ()f Pl"uctkal a ri d  
Scll' l I t i,tir UI){Jk.'1, U"2 pages, 8vo .. complete to Apri l 1. 1�9.f. 
tlll11 our uther CatalogucM and ( 'ircu)ul's. the whole 
(�uvering �very branch of Science applied to the Art�. 
senl free and free ot p"staue t i l all�' one in any part (Ii' 
the world who will furnisb bis address. 

Th Farmer wbo is i n terested in Ag. e riculturalPursuits forPl'ofit a nel 

_ -jiS-:hlddSFfl: 
I T  W I LL A I D  ANY C U L G O O [) FARME� -
AN [) MAKE HIM T U RAL M O N EY. 
E PI TO M I S T. 

II is for the busy,practical,working farmer , of America. 
II is  their paper and claims their support. 

OUR LITERARY AIM }�:�
s
e���:rn�.S�rn:J����� 

deused and readable form, the most timely ana valua.� 
ble e�8ays, suggestions and records of experience 
which appear in the world of. a�ricultural literature; 
besides giving, editorially, Bound, practical, timely ad· 
vicp. on all subJect8 pertaining to their business. 

Regular subscriptIOn price 50 cents: 35 cents when 
paid in advance. Circulation 200.000 copies monthly 
penetrating every State and Territory in the U. R and 
Canada. Sample copy FREE. Agents wanted. WrIte. 
AGRICULTURAL EPITOMIST. INOIANAPOllS. I N DIANA. 

SEND FIFTEEN CE;liT8 for Three llOJlth8' Trlu1 8ubMerJption to 
" TH E  BOOK· K E E P E R " 

�:!h��:o
a
n�d ��s!��; �1�:��,i:l�'i f;'�I'��l:i�\:711�:rt 

ket'pll lj.(,  �horthan , l ,  .Pt'nl l lH.ll�h i p ,  La w. �hurt Cut,,,!, 
t.:orpuratloll .. \ n·l)ul l l l llj.(·, Ha n k i n :.! ,  Bus i n t's!l l-'ointeTiI, A 1IJUliIU/4 A r i l h l l l d il:. l.iJ(h l n i n j.(  Cldl"ulationlJ, etc. Ifq • .,., j 'bll"lo� t'rs '!'\t"t'd It to l'iill lplify t'xpen�8. 
U yeur i EUlJl lo:- l's :'\t't'd It 1(1 iUl"Tt!&st' salaTY. 
T il t:  n u o ,," J.: E E J' E R  C O. ,  Ltd . .  88 B u M  RiocL., netrolt� Mh·h. 

Thill b�at!; Wind, Steam, or Hove Power.  
We offer the " .. E "�T E I: :f}i actual borae pOWtlt 

AS E N G I N E  discount for c�lIIh Bui l t  
BUilt 01" bt'st material. WI! CItD ma.ke ,be ptlCfl. . I« � � I h, .  Made lor Ga.'! 

Horizontal Er.ginea. 4 to aU b.  p. 
WEB1'OTElt M FG. CO •• 

t ll 7 4  Wesf t ilth St • •  Chicall'o. 

�;��:��uB:.����h j��I,,��t �tTG��h:f:d y��� i��; So. Peter and r.�fllyette St!' .• New Orleans. La.. 

in small sizes need 
no gd�oline COIl­
ne�l lOUM, they are 
aU Ula Ie. no sepa­
rate reservoir, . do 
}:?�p�fJ�agt� 'b��l 
t.b�

l
�r �.�lf��etM ��

.
� 

surest. 
Olds Gaso l i ne E ngine Works. Box 41�, Lansi n g ,  M ich . 

" W O L V E R I N E " GAS  ANO GASO L I N E  
Tbe 10 WolverIne " it:! the onlY re­
versible Marine Gas En�tne on th e market. It is tbe lighte.t en. 
gine its power. Requiretlo tlO . censed en�lneer A hso­

utely safe. MaDufact'd by 
N O L V E R I N E  M O T O R  W O R K S .  1� Jl u rfll l  tiltree l ,  O R A N D  R A P I D S .  M I C H .  

GAS ENGINE 
IGNITER 

il��le%�b:ilfe:�a:;b��� 
OIJ the market. Send for 
catalogue . 
T h e  Car l is l e &. Fi nch Co . •  

S I X t h  St . ,  C i n c i n n al l ,  0 

IGNITION OF GAS or GASOLINE 
ENGINES 

VOLNEY W .  MASO N  & C O . ,  
Fr ict ion  P u l leys ,  C l utches & E levators 

P R O V I D E N C E  R .  I .  

THIS BIG CLOCK 
j� t1uitaIJJ� ttll'" Hotelto. �turp.�. COI­
Jegeb. Scboohs. Hai lwny Sttt.t iOllS. 
Lodge RoollJs. !i'actories. Offices, 
etc. It i� a .supel:b t imepiece lind i� 
Bolct at a 1ll1lClt lower price tuall auy 
lar,ze dial clock ever betol'e prudu\.'­
ed. \Ve ahm make 'l' ime Stamps aud 

Atlverti81ng Clocks. 

l1j;ail::d�Cb'�'I��/it��!ac'i:cn� Jj��,eJ. 
137 Clinton St., Chicago. ---

N. Y. CAMERA EXCHANGE. 
&0% �a.ed on a l l  makes of Cameras 
au�t ��c���!�ri� �

o
�m��r�

l
:�.'i':r;I���� 

Larlle assortment always on hand . 
Devetopl-u-fl. Pr'ifl t i ll(l, ere.  

Photo 8upplie� of every tiescri lttlon 
at wwest prices. 

IT" :senri 2(;. slamp for barQaill hst. Address 
h. Y. CAM E R A  EXCHANG : .  43 F u lt o n  St .. N E W  Y O R K  

j ,ientili, �lUeri,au. 
Sbipplug box. O. C. Fenlason . . . . . . . . . . . . . . . . . . . . . . . .  632,34b 
Shovel. See Steam sbovel. 
Shutter worker. :0;. L. Powell . . . . . . . . • . . . • • • • . . . . • • . .  632,365 
Sieve for separator�. faUlllng mills, etc., A . F. 

Page . . . . . . . . . . . . . . .. . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . • . . •  �2,:-:i62 
Sifter, ash .  L. E. Pulsifer . . . • . . . . . . . . .  . . . . . . .  . . . .  t�'>:!.2SU 
Si�n, J. L. Dawes . . . . .  . . . . . . . . . . . . . . . . . . . . .  o;·t� ... (r2 
Signal post. bracket. J . �. Hi lbsoll . . . . . . . . . . . . . . . . . 1;:-)2.l1;� 
8ifl k door opener, automatic, L. :-:. Sat1"urci . . . . . . . . . li:!:!,;;7:'; 
Siphon tl J l iug" a.pparatus, .1 . H. �·ox . . . . . . . . . . . . . . . . .  f�)2.;")21 
�k�rt b.iIHler .. A. )1 . \Vebel" . . . . . . . . . . . . . . . . . . . . . . . . . . ��.:lH� 
�::�t

c
�;�fi�l�: �: �kU�l��l� : : : : . . . . .  

. . . . . . . . . . . .  : : : : :  �i2:Xtri 
:Sluie rest.. revol" i l lg , ,:\-1. Herg-er . . . . . . . . . . . . . . . . . . . .  t);-I2,2;-;O 
�l idi llg gate aw1 �u l l ey attacluncilt . M. C. Hou:o!c G:>2':)ijH 
�������6

e
�:!

l
J��gb��i�������.1�l�·�����!�� : : : : : : : .  :t��::�� 

Spraying p lants. K ... . Landis . . . . . . . . . . . . . . . . . . . . . .  1;:-)2.418 
Svri l lll lllotor. L. H.. K l l lg" . . . . . . . . . . . . . . . . . . . . . . . . . .  t);):!,4ti5 1 
StackeL 8traw. 1 1 .  �tein . . . .  . . . . . . . .  � . . . . . . . . . . . .  t);-)2. ;')!1;") 

�t:g��i�:I!���h\��e�lt Itl� i�ie·r·s·� �. i l " " .' .' ' ' '' '' '
'
'
' '' : : .-: : : . :��:�� 

Stavle�, hand too l  1"01' funn l llg-. B. F. Kernodle . . .  1);{2,3 1 1  
Steam bUl ler . C. C. Peek . .  . . .  t;:-)2.217 
Steam boiler . •  J. SHlJdq ui�l . . .  . . . . . . . . . . . . . . .  . . . . . 6:i2.�!1 
Steam boi ler uno furIlHt:e. II. Barron . . . . . .  . . . .  ti32,(i2t 
Steam ell�i l le . .  J .  C. Deall . . . . . . . . . . . . . . . . .  tj,,12.tl77 
Steam shovel .  A. ,'t . . i{ohi l l:O:oH . . . . . . . . . . . . . . . . . • . •  t);�2.:-)t� 
Stone, artll1cial . A. H. Ynl l  del" V ijgh et al . . . . . . . .  t)32.482 
Stools. chmrs, etc'. , � l Ipp( )r t for. S. A lsberg . : . . . . . .  632.;1(14 
Stove, ga�. K J. [)asch bu(·h . . . . . . . . . . . . . . . . . 6:-l2,:-UO 
Su�pend i l lg deviet� . .  J. H. Farmer . . . . . . . . . . . . . . . . . . . . 6:i2,;};)8 

TH E WATCH QUESTION 
If' an important. onp. Time' � measurements IDl1E;t be 
accurate, or they are valueless. 

Ruby Jeweled Elgin Watches 
are the highest type of time recordert;. O\'f�r ei/i!ht 
mi l lions ha,\'e been prorl � '  'ed in tbe past third of a 
century since h EIJtllllloi" i.:>egan to be. 

The World's Standard. 
Elgin watches are sold In  all sizeR by jeweler� everywhere. An Eh!in watch always has t lIe word • •  .. : Iu;ln" engravt:'d on tim works-fully guaranteed. Onr new booklet, free tu all wil') write, is of nniversal interest. Elgin National Watch Co., Elgin, Ill. 

STEEL STAMPS r�/.'�L""s�A���"\� ;r[�C(t/�tl F l u U RE. &' A LPHABE.T SE.TS  AT L O W E. ST P R I C E. 5  
AL't<�'.�m�tO SCHWAAB STAMPa,SEAL Co 

SENti fOR C IRCUL.AR M I LW'A U K E. E.  \tV1 S .  
I PRAC-TicAI�� �E'!"!I��NC ED llIEN� 
temperate and industrious, to flll two pos1tions with the 
unoersigned, viz . :  CObt-wurkinll Clerk, Shop Time-card 

�u8pensi()1l appnratus .  A. Kit8() 1 l . . . . . . . . . . . . . . . .  632,50) 
Switch. See H.n i lway switch .  A UTOMATIC E NV E L O P E  S E A L E R  Telephone num uer uno address annunciator. W. �Ae;�tat�Pf!\�/:
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man. The De Laval Separator Co .• PoughkeepSie, N. Y .  
.1 . Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti32.2!l' 

'l'elepbone switch board and circnitM. \Vules & 
'VaterMdll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ().12.29t; 

Telepholl� t ransmitter. '1'. Lidberj! . . . . . . . . . . . . . . . . 1;:.-12,355 
ThawiJlg 1"rozen �round, apparutu� for. J. 'White-

head . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . .  f�··t? :l.� 
Thi l l  coupl ing. (;. W. Havis . . . . . . . . . . . . . . . . . . . . . . . . . tj,,'i2,f1o)O 
1.'hreshing machine. G. Martel . .  . . . . . . . . . . . . .  f);i2.271 
Ticket CH8e, L. J. Blades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U:-r2.231 

ThiS machine sealR 100 enve10pes per minute ; 6,(0) an 
hour. Ha:; been adopted by IDa-hY of the Departments 
at Washington and va.rious Pension Agencies. Operat­
ed bv electric motor or ".I'eadle. Goud. reliable agent:o! 
wanted ; none others need apply. Applications wi l l  not 
��e��
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r�tt�I?lN tJ�,fl'(\JH I�'li 
CO .. No. 1 3�4 F !;t.,  N.W . . \"a"hiulI'ton, D. C. 

W AN"TED-il'ir:st cla!'i� man, not over (5 year� of age., 
�61�c�r'iti��:il�
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ftFi� t;�)�ii�:
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rtty, employinll five hundred (500) people ene-ailed in 
brass goods manufacturing. Must underRtand modern 
factory method8. Apply by letter to Box 773, New York. 

'rire puncture closure. pneumatic, R. W. Samp- Felloe Bending l\1achine for sale. Bends Plow Handles 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:-12,;'")40 and Sleigh �tuff uhm. \V . In .  (�erm oDd, Bel'i ill, :Md.  

W A N  T E D  ��n�� �� s:?r�' �a:!U��
i
��PtY�':,� 

Tire, vehicle. 1'. D. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  6:f2,:{7H 
Tobacco pipe. R. K. Hall . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  fi32.;)f;;., 
1'obacco pipe cleaner. J . Craii!, J r . . .  . . .  . . . . . • . .  . t;;-r.?,44tl 
1'001 stOCk. \V. G. K leinfelder . . . . . . . . . . . . . . . . . . . . . . .  tl:t.2.;{12 'l'race holder . •  1.  1". \Vynkoop . . . . . . . . . . . . . . . . . . . . . . 6:12.1i1 4 
'I'ransom l i fter. :"'iewert & \\' isniew!ilk i .  . . . . . . . . . . . .  6a2,:tW 
Trap. See h18ect. trap. Jl'l y  trap. (;ul Jy trap. 
Trolley catclier. P. D. :Mi lloy . . . . .  j);{2.272 
Trol ley wheel .  1':. It. �ti lwe] 1 .  . . . . . . . .  . . . . . . . . . .  j:a-J.i;�n 
'I'ruck. maximum t ractio l l ,  C. F. Uebelack(>-r . .  . tJ;{2 • .J:t! 
Truck trall�(]m. ,J . Player. . ti32,42i> T n u(>-. �ee V apol'izi l lll t ll bp. 
Tube hending machine, J .  W. Brag-J.!er . . . .  . . I�TI.t;:�i 
Typp. printing. }:. V .  Beuls . . . . . . . . . . . . . . . . . . . . . . . . . fi.'l!.4�-t 
Typewritl l lg maehine. H . •  1. "i�her . . . . . . . . . ' . f-n:!.Ii�2 
Typewrit i l l� IllHchine, )<'i!:olher &: La!! lI lkf! . . . .  . . fi:tl,liAl 
TypewritinJl machine support . H. . •  I. Fil"hcr . . . . . . ti:r�.fifO 
1'r pewritillll machine t ype cJeaner. )1 . t i .  'V est fj'l? ')(� 
Umbrellu. K A. de & E. Biaggi . . .  . . . . . . . .  ��)�:j�!.1 
U pbolsterer's form. 1'. Swan . . . . . .  . .  f .. -r.?, 4 j ;) 
Val V"', �..::. Monnier . . . . . . . . . . . . . . . . . . . . . . .  . . .  fi:�2.r)(r2 
Vulve, air ('ompre!!lttor . •  J. HemphilL . .  . .  f;:�2.4!l0 
Valve device. J. Kel1y . . . . .. . . . . . . . . . . . .  . . .  f .. 1Z.417 
Vuhe, engine reverMing. G-. Gilmore . . . . . . . .  . . .  fi.'l2.�f)!} 
Vapor btJrninll apvaratuB. A. Kitson . . . . . . .  .t;:12.4!t2. 1i.'l2,4H4 
Vapor tube cleaner. A Kitson . . . . . . . . . . . . . . . . . . . . .  mZ.4H:l 
�:g?�l
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Vehicle or truck side frame, (I'. �. Seagrave . . . . . . . .  ti:�2/i 4 1  
Vehicle. self· propell ing, R. H.  Plass . . : . . . . . . . . . . . . f).'l2.27f\ 
Vehicle. wutet". n. Oltmann . . . . . . . . . . . . . . . . . . . . . . . . . .  6R'l.2iti 
Vehicle whee1. B. A. House. Jr . . . . . . . . . . . . . . . . . . . . .  6.12.46.'1 
Velldinll ap ]Jaratu� .  :\1. 8. Cody . . . . . . . . . . . . . . . • . . . . .  ';:12,48.-\ 
Ventilating system. A. Mi l ler . . . . . . . . . . . . . . . . • . . . . . . .  6B2.5HZ 
Vertical boiler. J . B. Scranton . . . . . . . . .  6:-l2.2&1 
Vise. P. 'rheadore . . . . . . .  . . . . . . . . . . . . . . • . . .  . . . . . .  6.'i2.:*,1 
"Tallon cover. L. N. Leonaro . . . . . . . . . . . . . • . . . . . . . . .  f;:{'.!,.�'j"; 
'Va,8hing machine. J. H. Vickars . . . . . . . . .  . . . . . .  t;:r.? ti(l1 
Water closl"t. G. Biebuyck. . . . . . . . . . . . . . .  . .  ti:�2.f);-)J 
Wenther shield. E. H. WeMt . . . . . . . . . . . . . .  . f��2.3Srl 
Weather strip. R. �'. Hhrgills . . . . . . . . . . . . . . . . . . . . . . . . ti:i2,:�lH 
WeiJZhin/l machine, Ii'. A. Hicbards . . . . . . . . .  fJ32,Hi>!l. H:-J:!.fi';tl 
Weighing machine. automatic, C; H. Cooley . . . . . .  ti.'i2,tj7[) 
Weighing machine, automat ic, \V. Seward . . . . . . . .  ()32.:"�4 
'Vei l  dril� ing machinery. C. Ii'. H.i�by . . . . . . . . . . . . . . . tia2,f��j 
'Veil dril ling tool wrench. C. L. ) )unham . . . . . . . . . .  f�'i2,5;\rl 
W h

.:;.t:ee]�
ee Car. wheel. Trolley wbeel. Vehicle 

Wheel for cycles. e rc . . .... \V . .  J ol les . . . . . . .  1�12.57 .. 
���d�P�\��J��il�· �r::i��;·i�;I·l · 'c;I��i;lii8 iil',' 'j . . j! "  6:�2.4"(; 

Weiss . . . . . . .  . . . . . . . . . . . . .  . . . . . .  . . . . .  . .  6:12,4;;;1 \" rench. See Nut wrench .  Pi�e wreneh. 
W rench. Wilheim & Louder . . .  
Wrillf,!er, See Mop wringer. 

• . . •  fk12.fi10 

Writ'tbano cutting and turnillg machine, J .  
Ifirsching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f;3Z.308 

DESIGNS. 
Chairs or cradles. rocker cushion for" rockmg, J .  M .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31, 4!tl 
Cranksbaft sleeve. I •. P. Halladay . . . . . . . . . . . . . . . . . . . 31.4!l2 
Dental elevator, X. DodeJ . . . . . . . . . . . . . . . . . . . . . . . . . . .  al.4�4 
nrainer. C. Haynes. . . . .  . . . . . . . . . . . . . . . .  . .  :H.4!l1 
Electrode. A. D. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n.49; 
}I'odder cutter fall cusi l l� nlld frame. J. Dick . . . . . .  :n ... �i� 
Heel, boot or shoe. C. Rystrofll :U.--l9i 
Hinlo!e. H. '1'. Ru� l L  . . . . - . . . . .  . . . . :n .4� 
)tUllumel it oie. W .  H .  YOUllj,{ . . . . . . . . , . . . . . . . . . 31 .4Hti 
Plowt:!hnre. J .  H. Ke�an8 . . . . . . . . .  . . . . .  :-n,4�1(1 
Spl"l II k l er. J .  H .  Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :U.485 
1'001 member, F'rll lH'is & tJriffit l l .  . . . . . . . . . . . . . . . . . . :U.487 
Wrench jaw, J. W. Broas . . . . . . . . .  . . . . . .  . .  :-n .4-AA 

TRADE M A RKS. 
Ahmentary and dietetic products. certain named, 

M.�gi Food Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;;.438 
Beer. lul(er, Milwaukee-\Vau keshu BrewillJ( Com-
Bee����ot: ji: B: ·P�I:dY":::"" .· .' . . . . . . . . . . . . . . . . . .

. . .  : f�:1!� 
Cement. Portland Cementfaurik Saturn. . . . . . . .  . ;-)3,446 
( :i�al"�, I I .  N itztlche . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Ba,4-a7 
Coin COil trolled mecbHllislU. Cai l le-Sch lemer Com-

�any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'i.447 
Dairy products. certain named. Borden Cun· 

densed Mi lk  CompHuy . . . .  . . . . . . . . . . . . . . . . . . . . .  3;�.� ;l�f 
F lour, wheat . Excels.ior :\1 ill Cumpany . . . . . . . . . . . . :!.'l. H l  
Flour. wheat, Pboemx ��lour MilL . . . . . . . .  :{;�.HO lAllll " Wicks. A. J. Chevalier . . . . . . . . . . . . . . . . . . . . . . . . . . :-t-l.4:i:� 
Lea thers. I i �ht weillht. H. A. & C. E. Lappe . . . . . . . . :l:l,4:l,j 
Lithia �I)[in� water, Virginia :\lineral Sprin,2� 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l;:U4:� 
$beet-iu�8, Pelzer M81 1ufac�'lIrinJl Company . . . . . . . .  ;{.1,.t:t.t 
:.o;tont:!. art ifiCial . C. Dorr & Company . . . . . . . . . . . . . . .  ;l;1.44�1 
Tin anll terne plates, Chas. A. Conklin Munut·ac· 

turing- Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;1,448 
Tobacco. certain named articles of manufactured. 

Sanatel ']'obacco Company . . . . .  . . .  . . . . . . . . . . . .  �'i.44� 
Toilet articles, certain named, V .  K lotz . . . . . . . . . . . .  33,4:·it; 

LABELS . 
• .  COUirh and' LunJ( Balsaru," for a medicine. J .  J 

l,ellllte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  7 , 1 1 3  
" H lppoJl I l ," fot" a veterinary remedy. �talldarj 

Vetermary Oil Manufacturing CvrupallY . . . . . . . . 7,117 
" KreMo-Napthol . "  for a dislnfectant, E. S. Latta . . .  7 ,1 18 . .  ::\taJllIH ." for It medi('ine, M. \V . I,ogan . . . . . . . . . . . 7,114 . , )iew Peallut Geack," for a peanut confection, J .  

P. Bereoios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Peuoco R. R. & Company." for a medicine, Hein· 
hart. RO!!g &, l 'ofll puny . . . . . . . .  . . . . . . . . . . . . . . . .  'i . l I t i  

PJt:!I,sant Celery Headache Cure," fur  a medicine. 
)l arvel c !us )-lediciue CompallY . . . . . . . . . . . . . . . . . . . 7 . 1 1 ·) .. � . Ureen'� Compound," for n medicine. S. ( �reelJ . .  'i . l l'.! 

Trol ley Shoe Pol ish ," for shoe pol ish , 'I'ro l ley 
::;hoe Pohsb Company . . . . . . . . . . . . . . . . . . .  . . . . . . 7 . 12l 

• .  Ul ika Adrian's Hand Picked Roasted Coffee," for 
coffee, G. ::;. Adrian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.120 

PRINTS. 
I J .  B. Hair Restoratlve. for a hair restorative, J .  B. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 

A p r i u ' f"d copy of the speCificatIon and drawin)Z 01" 
allY pa.tent in the tore�wing list. or any patent in prlllt 
issuect smce 1863. will be furnished from thiS office for 
10 cents. In nrderlll� please state the name and number 
of toe patent desired, and remit to )lunn &. Co . .  dOl 
Broadway.  New York. Special rates wUI be Iliven where a large number of copies are desired at one time. 

( �Il n nchan p a l e- D b  may now be obtained by the tn ­
ventors for  any ot' the mventton� named III the fore· 
JloiJl� list. providea they are simple. at a cost ot $40 each. I f  complicated the C08t will be 8 l ittle more. For ful l Instruction. addr ..... Munn ct Co . .  361 BrOadway. New fork. Ot.I1er toreiP PlII.ellta mar aIaO be ObtalDecI. 

50 Y EA R S '  
E X P E R I E N C E 

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS &. C .  

AI 1 \"Ilne Mewji l l� a !:'keteh and description may 
Qui(' li l v  ascertai n our  opinion free whether an 
II lVelll'iol1 l� prohab ly  patentable. Communica· 
t inn� �trict l y  clllll1 dentht l .  Handhook on Patents 
sent free. (ildest ag-encv for �eeuri� lll paLents. 

Patent� tJtken t h roujzh �Iunn &. Co. receive 
sprcial 1wtice. wit hout chnnce. i l l  the 

Sci¢ntific Rm¢rican. 
Brancb Office. h"2.=j j(' St. .  WashinJZ'ton. D. C.  

State makers " ame, age of boiJer and price f. o. b. Pough­
keepsi�. Adaress envelope No. 200. Pougbkeepsie. N. Y. 

W A NTtD :���N�t� ���b?:t��yt�a�
e
��fc��r��. °l� 

replying J(ive ag-e and experience. C. B., Box 773, N. Y. 
\V A NTED-()ne Pulley Latlle. new or second hand, 
preferably 50 inch. Palmetto Fibre Co., Frederick, Md. 

M O D E LS for inventori:i. E�tuu. 1867. Catalogue. J. C. 8EYL. 181 Madison St., Chicagc. 

ELECTUI C  lUOTOU§. small pOlVer. clleapest sold 
Columbia .\ltg. Cu . •  814 Walnut Street. Philadelph ia. Pa. 
PATENT FOR SAI,E-Automatic Billie Pumps 
for Ships. FKF.D STUTIf. Somers Point. N. J. 

� .... U N I O N  M O O H  W O R K S  M O D � L S I .... C ATA L O C U � 5 ' R � � 

&. Co E.ARS @ 1 9 3  G L A R K  CHICAG O .  

U b I ia H o l ders, CATALOGUE FREE. m re CRANE BROS. Mfr •• Westfi e ld , M a  •• • 

i��� lTYPE WHEELS.  NODELI LtXPERIMENTAL WORK_ 8MAU... IMCHIMR'f NOVE\;TIU . ETC. NEW "':0 aTE"ClL waNB IGO "AaaAU aT N."Y. _. __ . '  . _. -

� ••••• ' ••••••••••••••••••••••••••••••• 9.� '" 0 B t F ·  d . Catalogue Free, ., :: ur es rlen S Ask for it. : '" ., '" ., '" are the long-time users of Smith Premiers. The ., ::: more hard work turned out, the more apparent : 
'" is Smith Premier durability. Repair bills reo ., :: duced to the minim:.sm. Smith Premier capacity : 
'" for good work aU the time is unequaled............ ., '" ., '" ., :: Cbt Smitb Pnmitr CYl'tWrittr eO. : 

DON'T BE HARD UP :!;���.;. Ut!DU " La.dit!8 at home (lr traveling, t aklng ordt'rl'I, 
using and lel1iDg Prof. Grayt8 Planers. PlaU!1I 
WILtcbe • •  Jewelry, 1·ablewart:. Bicycle., and all 

mt'lal goods. No experience, hea" pilltf'. modf'r D  mf'thodN. We do piatiDg. 
manufacture outfi's. all 'izes. Only 
o U l fi t s  cl>mplete, all toola, lathe •• mil.· 
�:i:·I;� C��d 

reN���:'it W�[R� ::::i 
We tl�aeh you th�l a�t.I;���:�·sec�!t. �:� '�:��l': IREE: 
Write today. T"stinlll l l l ,. l s ,  sampl ell, etc . "nEt:. B. GRAY &: CO . . " UTIN" WORK'. 1. '·'NC'NNAT'. 0 

YOU CAN MAKE. i I OO.A W E t K  ' 
OWN YOUR OWN SHOW, C O MPLETE. OUlm-$ IOO. L IFE M O TION F I L M S  & MA CH I N £ S GRE.A r PAS S ION PLAY &. ? O O  O T H E R  S U B J E C T S  I L \.. U 5 T R.  r: A T ...... L O G u E:. S  ,- � ... l E-. L UB IN, L ARGOT MFR PHILADEL PHIA p, A .  

SyraCU$t, n .  Y. , U .  S. JI. 

GAS l� GASOLINE ENG INES 
WAT E. R  M OTO R.S B AC. K U S  WAT L R  M O T O R  CO N E.WAR K  N J V oS A 

MODELS &. E X P E R I M E N TA L W OR K .  
Inventions developed. Special Machinery. 

E. V. Bail la.·d, 106 Liherty St., New York. 

G R I N D I N G  M I LLS FOR A L L  P U R P O S E S ·  
Bo�ardus Patent Uni. 

versal EccentriC Mi l l. Address J. !S. & G. F. SIllI P. SON, �l" Rodney Street. Brooklyn. N. Y. 

I N O V ELTIES & PATENTED ART I C LES 
---------------------- I Manufactured by Contract. PunchinJj{ Pies, Special Ma­A C E N T S M A K EO $ I 0 0 A I L Y ch lner�. K Konigslow & Bro . •  18H leneca St .. Cleveland.O. 
_�;;,�_��.,;'� .elling Neelts tbrill inK� photo­
,,,,,pb" of actual battle sceues � '  ],'IGHTINH IN 
THE P H I L I P P I N ES." 100 vi vid half·t.one 

�
ot-'. 

§"���lb
o
�s'l'��:·bii,;.�. �':,1re"c"iiO�' ,�W�p��o�ap��i 

th� Dewey 1�land8, Porto Rico and ('uba. Outfit. either 
album. includin� complete copy free for 1 � cents. \ 'oin 
or stamp.s; botll alhums �O cents. Order quick, avoiding 
unnece.!'sary corret'lpundpnce. .%olley refunded if Dot 
satisfactory. Must be seen to be apprectat.ed. S I X  ��hll���,N l!���\�"l�il�,�.�

e
����);l�:l!

a
�?�RUn�h,�{ee

. 

2!)9 l;'b:!'.f.��.�li.(lc�lto�E�1I.t �1t\rX�.I,
i
���rl ork. $3 D S S,n rl u, younrtrtre", 

a ay ure " '  . .  t we w ; ! ! > h" .... ,-". how to make $3 :".Iay 
absolutely sure ; \\'0 

furnish the work and teach you free ; you work in 
the local ity where you l i ve .  Send us your address and we w i l l  
t'xpl il i n  the business fully ; remember we guarantee a clear pro� 
fit of $a for t'very day's work . absolutely SlIre, wTlte at once. 

ROYAL JUNl1FACTl'RISO CO •• Box I I .  ))E'rnOIT. BI{:: II. 

FOR SA L E .  
Pateat Ri(l;bt No. 815 6:\1. The mo.' .... plete !'Ot-reet Rwel!!per flur ia1'eatt4. eatbtrl aad teitet. tbe doe from tb, .,.,.... Du.,t1ell. limple and durable. ". Fortuae fer 'be ri!ht mao 01' & (10m-

f7Ui.. J�es�.�et�\ll�,�UY, 

Stock Sizes 14 to 22 foot. 
"Me. Reliable and fully guaranteed. 

Pr ices S 1 6 0 and u p. Send lor Catalog u e .  P I E R C E  E N G I N E  CO . . 1 7  N .  1 7t h  Street, Raci ne,  Wis. 

Planning tae Jew Dome 
Anyone cuntemplating the building of a new home Wil l  find the 

Bui ld ing Edit ion of the Scientif ic Am erican 
of peculiar and abs{)rbin� interest. Tb i ts  beautiful publicatIOn IS  
i f'sued motlth ly .  ann contain� practical article� and sugge�t-ions 
on modern house building. together witlI a series of Mplendtd 
plate!';. �howmg per�pect,ive views and floor plans of the mo�t. up­
to-date mot1ern dw�lIm�u;. estimaled cost, etc. A 8inllh� issue of 
��:�e �����

o
��ega���

d
����d�r.

o
t���t:���a�b:ri(j

e
:��d�����r8

t
��� a. slllgie copy. or $2.50 for annual 8ubscrlptlOn. 

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

© 1899 SCIENTIFIC AMERICAN, INC.



Unmanageable anIses 
....--------------, &1 w a y s  C 8  u s e  

t r o  u b I  e. often 
cause accidents. 
Better be on tbe 
sa f e 8 i d e  and 
drive a 

W inton 
Motor 

Carriage 
Price 81,000. No A yen',.  �vo���olI��. 

ea
��� 

can flO at whatever speed y{m like at a cost of less than w: cent 8. mile. Clean, comiortu.ble. elegant. Hydro­
Carbon System. Catalogue for the asking. 
T H E  WINTON MOTOR CAR R I A G E  C O . ,  C l eve land,  Ohio.  

W�eO!!!�n� �h�S d 
Charter Gas and 

Gasol ine Engine D 
Proof from Ilearly every State " ::=:os 

and Territory Of the Union, by addressing 
C rl ARTER GAS E N G I N E  C O . ,  Box 1 4B ,  STER L I N G .  I L L .  

MR. BOOKKEEPER. 
do you know what the Comp­tometer is ' It costs you nothing ��l ���tO�r��ll�ai�!�:elft y��uo�: 

accuracy. is twice as rapid as the best accountant and reiieves all 
nerTOUS and menta.l strain. 

• Write for Pamphlet. 
FELT .. TARRANT MFG eo. 

.2-58 ILUNO'. ST . •  CMICAQO. 
There t!. no Kodak but the Eastman Kodak. 

Kodak 

Simplicity and Kodak 

Quality created the 

standard by which all 

cameras are measured. 

That' s why the clerk says : " It's as 
good as a Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 
Eastman Kodak Co., 

Koaak Catalog'tus free of dealers or by mail. Rochester, N. Y. 

J tieutifit �tUetitau. 
B I CYC L E  

TH E TREBER'l .... BRAK E 
is composed of a frlotion dl8k 8ecured to the bub of rear wbeel. a clutch on the disk and a 
clutch on the rear sprocket wbeel. Both clutches have inclined surfaces upon which. balls 
roll. Wben the bike chain 10 pulled forward. tbe balls also move forward and rIde up tbelr 
incline. Back presspre to pedals produces reverse motion. �'ree booklet of particulars. 

�
a
fti'eonIY Trebert Auto m atic Coaster and B rake Co.  !'IY\�f�SE, 

T H E V E E D E R  M F G .  c o .  
Makers of Cnuntin� Machines, Cyclometer� for Bicycles. and tine Casting!i'. HARTFORD, CONN., U .  S. A.  

FOR SPORTSMEN PRATT ' S  PATENT POS ITIVE DR  
. . . 
I V

. 
E 

Q I " DRILL CHUCKS a-- " j,"" 
nuntlng. flshlng. camplllg or yachting. May be laid on Impossible tor �rills to slip when � .' •... �� 
ground or deck insuring a comfortable bed, free frt'm beld by them . ... end 2 cent stamp \ �� 
dampness. When deflated, rolls small and can be pack. for IllUstrated Catalogue. , ----", 
ed in grip. Weight 10 to 15 lb •.• according to size. T H E  PRATT C H U C K  C O . .  Frankfort N .  Y .  U .  S .  A.  These 'mattresses all'ord �reat comfort to invalids and ' • 

�;a7,�'\
e
;O¥t.�.:'�\hr�:���t 'l'l:': �lr�. S'c�?:��Jr�� 

MECHANICAL FABRIC ' CO., 
P R OV I D E N C E ,  R .  I .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST.  M O ST E F F I C I E N T  and D U RABL E .  (RAND DR I LL co.l  
Selld tnr CataLogue. 1 0 0 Broadway . I\CW \ o r k .  

I I I  I I I  

S C al B S Ail varieties at lowest prlces. Rest HaUroad 
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Sewing Machines, BicycleEi. Touls. erc. Save 
Money. Lists Free. CH I C A GO ,,;t A U  Co . . Chicago. Ill .  

1 1 1 1  1 1 1 1  I I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

.,1 I I I I I I I I I I I I I I I. I I I I I I I I I I I I ....... e 
A M I LE A M I N UTE ON A 

Tribune �Bicycle ! 

Yes even in lees than a minute was the marvelous 
time made by C. M. Murphy on a 'l'rlbune Blue 
��s
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best Rnd fastest wheel in the world. 
ar Write 1m' Catalo{1Ue • 

The B lack Mfg. Co. ,  Erie, Pa. 
. 1  I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 ' 1 .  I '  

WOODWO R K I N G  MACH I N E RY.� 
�'or Planing M1lI8. Carpenters. 
Builders, Furniture. Cbair. Vebicle, 
Wheel and Spoke Makers. etc. or Correspmulellce Solicit.ed. 
ll\ustrated 312-pa"e Catalogue free 
to manufacturerM and foremen. 

T H E  E C A N  CO. 3 2 7  to 3 4 7  West Front Street. 
C I NCINNATI .  OHIO. 

If you want the best C H U C K S ,  buy Westcott's 
Little Giant Double Grip 
Dril l Cbncks. LIWole Giant 
Drill Cbucks 
Improved, 
Oneida Dri l l  
Chucks. Cut­
tinll-otJ 
Cbucks.Scroll 
Combination 

Lathe Chucks, Geared 
C"mblnation Latbe Cbucks. Plain Universal Latbe 
Chucks. lnde]lendent Latbe Cbucks. Made by_ Westcott Cbnck Co., Oneida, N. Y., U. S. A .  
Ask for cataWgu, in E�ltSh. F'TeIlChi!: Spanish or German. FI RST PRIZE AT COLUMBIAN X:POSITJON. Ib98. 

T H E L I C H T  O F  A M E R I CA" i Reiscb's Foot Power 
for wheel men i. tbat given by tne far-famed � E M ERY WHEEL 

M ,. d E S T I C  L A M P I KNIFE SHARPENER and TOOL GRINDER 
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StrOngl
�

dUrablYJ neatly made. Best reflectors. Convex front � emery wheel, 6x1 in. 
gl..... In. thiCK. Height of lamp 7M Inches. Burns 4 hours. '" M bl t i t 
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0 fespon-
- IT Semi for Circmar and Prices. 

EDWARD M I LLER & CO.  §:I';.��:i.:�
d Meriden,  Conn . � BUFFALO EMERY WHEEL CO. , 

No. 1 0  Lock St. ,  Buffalo, N .Y. STORES : 28 & 00 West Broadway. NEW YORK . 63 Pearl St., BOSTON. '" 
M an ufact u rers of .. Royal " Be l l s a n d " Everl it " 0 1 1  Lamps . � 
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NEW YORK UNIVERSITY 1 899 - 1 900. Departments of Civil. Mecbanl-
�:�us�:i'i..,.�:�mIf:f�;.eerlnll" and 

Why Pay Freight on Water ? 
Edison's Ink Concentrates. 

" The Wizard 's Powder. " 
ott�r:'iJ'k
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�f:�o\�:� Address for Clrcula.rs. OFFICE OF DEAN, University Heill"bts, N .  Y .  City. School of Appl ied Science In water produce a ttrst-clB8s blue blaok writing fluid 
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ARTES I A N  
We1l8. Oil and Gas Wells drliled by ""mract to any depth from 50 to 3000 feet. We also manufac-
�':.�::e�
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same. Portable Horse Power 
and Monnted Steam Dril lIng 
Macblnes for 100 to 1200 feet. 
Write U8 stating exactly wbat 18 required and 8end for llIus-, 
trated catalogue. Address "F.!;[;""�iGl[N_I�EItl:I1'1.G A N D  S U P P L Y  CO. YOLK, U. S. A. 

M AC � I N E S  FOR 
SCR E W  

. � H R E A DS. 
Any size up to 1 "  diameter, 3" 

long. Four sizes of machineM. or Send jor Circulars. 
BLAKE & JOHNSON, 

P. O .  Box 7, Waterb u ry.  C o n n .  

ROLLINC 

If so, we Ca.n SUPPlY you. Al l size� IlI u n n r e d  and unmounted. always 
kept in stock. R9mem'iler, we make 8 
specialtyof selectin" stones for all spe­
CIal purposes. l"F" Ask for catalogue 
Tbe CLEVELAND STONE CO. 

2d Floor, W i l shire. C leveland , O. 

y� r� � Acetylene Burners. 
D. M. Steward's Patent for House 
Lill"htinll" and Bicycle Lanterns. 

• . State L i n e  Talc Co • • C�8ttan�oga. 2.�n� 
:········ .. ········"��.�tr��: I 
. . , �  ..., 

Get proposition, make an Ink route. 
EDISON C)f£ M I CAL CO .. P.  O. Box 2397,  N EW YORK. 

Modern Survey i ne:  and Eng i n ee r i ng  
1 ' ''T Il 1 11 t: '\ T '' .  

� l lr '  IUUl'lt t 'll l a: a I 1 1 Io: U f'  up ,  1 1  H.ppll('dt l " t l  :to \i' e rt. Bost o n .  M a ss 
· . . . .  , � ,  • LE�EL • • . • An adjustable Incline Level, a fixed Level� . 

E'x e · .Jell,. ... I '  · 

• and a Prumb. Shows lncllne by 32d8, or less, to � • (: • In. to tbe foot. A 10ngltudlnlll groove In seat of . ' , 
: '" . �'! " \'::!�=;,:J, .. �R..� : P om la lJulenCB • frame adapts it t.o rest on pi De or shatt. Price 16 

KA'R�TT (lO., Boxta, lthOI.MB88'.1. U.S. A. • •••••••••••••••••••••••••••• 

A Handsome Watch Charm 
or Scarf Pin with tbe bead and bust 
of DEWEY. Made from steel taken 
·from the Battleship h Maine." 
Watch Cbarm bas 1I'0ld plate rim. U. S. 
Government certtflcate accompanies 
eacb article, 23 cents each

fi 
postpaid. 

Mow. r��uD�t1f n�IV8� �a?
ry. 

9 Maiden Lane, New York. Sole Manuf'r o/Maine steel Novdtw.. 

J E SS O P 'S  S T E E LTHB\Vr 
f O R  TOO L S ,  S AW S  E TC.  W'!! J E S.SOP 6. S O N S  t.: Q  91 JOHN S T  N [ VV  YORK' 

By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 PRII"es, 820 I1lnstratlou8. 
Price $4.00 In c loth ; $6 .00  i n ha lf m o rocco. postpaid 

THIS Is a book full of 
Interest and value tor 
Teachel's, S t u d e n t s, 
and others who desire 
to Impart or obtain a 
practical · knowledge of 
PhysiCS. 1'his splendid 
work gives young and 
old something wortby 
ot thonght. It has In­
fluenced thou8ands of 
men \0 the choice of a 
career. It will give any· 
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