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THE SANDY HOOK MORTAR BATTERIES. but this appearance was deceptive, and the modern 
There was a tillie, and it was not very long ago, when rifles of war vessels would soon havf\ silenced them. 

a hostile fleet could have silenced the forts which de- New York was naturally one of the first places to be 
fend the harbor of New York and either bombard the considered when the question of ('oast defense arose, and 
city or exact a heavy ransom. A few years ago the in the last five years these conditions have all been 
upper part of the long, low peninsula called Sandy altered, t.hough there are few outward signs of these 
Hook was a wilderness covered with scrub pines and changes. Instead of the city being at the mercy of a 
was used as a lighthouse station, t.he only defenses of small fleet of modern war vessels, it would now be 

this entranCE> t.o t.he harbor being a fe-w smooth-bore practically impossible for a squadron to damage the 
cannon. The same conditions existed at Forts Hamil- city by t.r·ying to bOlllbard it. fro III outs i de Sandy Hook 
ton and Wadsworth, at the Narrows, and at Fort and an attempt to enter the harbor, either from the 
Schuyler on Throggs Neck, and WiIlet.s Point on the channels leading to it from the sea or through Long 
Sound. The fortifications were imposing, and seemed Island Sound, would undoubtedly prove fatal to even 
capable of doing untold damage to an unfriendly fleet, the most powerful vessel. 

[$3.00 A YEAR. 
WEEKLY. 

Among the sand dunes and scrub pines at the end of 
Sandy Hook have been constructed the s trongest forti
fication� on the American continent. The picturesque 
old smooth-bores at the forts at the Narrows have 
given place to modern guns, and improved batteries 
guard the approach to New York by Long Island 
Sound. The work has progressed to such an extent 
that at present the <'ir,y is almost impregnable, and 
this work has been done with considerable secrecy. 

The subject of our first page engraving is the breech· 

loading mortal' bat.tery at Sandy Hook, which supple
ments the_�plendidly equipped Fort Hancock. Ther'e 
are two mortar bat.teries at Sandy Hook availaule fel' 

(Continued on D82e 247.1 

THE DEFEISE OF NEW YORK HARBOR-A QUARTER flF THE WOltTAR 'BATTElt'Y WOo lA IN ACTION. 
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J ritlltifi( �mtritan. AJlERICAN SUPREKACY IN THE IRON TRADE. ·1 and the cost is said to have been brought down in such 
It is a significant fact that while it is a recognized cases as low as 10 cents per ton. 
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feature of our foreign policy that as a nation we should As to the extent of the Lake Superior deposits, it is 
abstain from all interference ill European affairs, sufficient to give the figures of production. The first 
the course of events is demonstrating that the time is mines of this district were opened some forty years ago, 
coming, and coming rapidly, when, by virtue of ou r aud the total output of the most celebrated ranges, 

MUNN & CO., EDITORS AND PROPRIETORS. expanding trade and gro wing commercial influence, with the dates of their opening, are as follow!! : Mar
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we shall be forced to take a hand in the commercial quette opened 1856. output to .Jan uary 1 ,1897, 46, 538, 
stri fe which is, happily, taking the place of the sword in 187 tons ; Menominee, 1880, 22,994,428 tons ; Gogebic, 
the world's international rivalries. 1884, 20, 788, 787 tons; and the Mesabi, although open ed 

The Eastern complication is a trade diRpute, pure only in 1892, has produced in five years no less than 
and simple, and whether her motives be disinterested 8,074, 583 tons of ore. This mine alone gives indicat ion 
01' not, there is much truth in the contention of one of containing some 400,000, 000 ton s of ore, half of which, 
leading party to the dispute, that the rapi dly ex- at least, contains GO pel' cent of iron and only 0'06 
panding trade of the United States should render per cent of phosphorus. 
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her deeply i nterested in the threatening partition of If we were content to rest satisfied with the ext ra
C h ina. . . I ordinary richness Rnd suitability of this princely IStore-

Time was when the vast area and undou bted re- house, we should be formidable competitors in the 
sources of the unoccupied territory of the United world's trade ; but when to this is added a ceaseless 
States seemed to justify the statement that we were and sncces"ful endeavor to cheaplm the cost of llunmg, 
cOlll lnercial ly a self-contained people; that the work of transportat.ion an d man ufactu re, it can be !'Ieen that 
developing the country would give ample employment our world-wide supremacy is merely a matter of time. 
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might have dared to predict that, in the iron trade, for 
instance, we would, within twent.y-five years, not only 
be capable of supplying our own enormous demanrl, 
but would be making successful inroads upon the 
European trade in  its home markets. Yet such is  the 
case to-day, and our successful  entrance into the Euro
pean markets ha.'l challenged the serious attention of 
a trade w hich has al ways felt secure against successful 
COlli petition by a country separated and hand icapped 
as it was by some four thousand miles of land and 
water. 

During the past decade there has been a gradual in
crease in the exports of iron and steel froJll the United 
States ; but the increase for the past year is very remark
able. From 1886 to 1896, the exports of pig iron rose 
from 7, 659 tons to 29, 862 tons. DUI'ing the 'same period 
'our ex ports of iron and steel rai lroad bars rose frolll 
3.969 tons to 27, 645 tons. During' the year ending .June 
30, 1897, however, the export of pig iron was 168, 890 
tons and the export of iron and steel railroad bars was 
112, 172 tons. The aggregate value of all our exports 
of iron and steel to Europe during nine months of the 
year 1897 was $45, 693, 000, as against $34,549,000 during 
the corresponding period of 1896-an increase of 33 per 
cent. During the sallle months there was a decrease in 
the imports from $16,361 ,000 to $10,032,000. 

In estimating the signi ficance of these figures, it is 
not sufficient to a ttri bute our increasing competition to 
the depression through which the country has recently 
p·assed. While this may have stimulated us to seek a 
foreign market, we m ust look to other causes for our 
successful  competition, and these are to be fou nd in im
proved methods of mining and manufacture and in the 
unrivaled rich ness and accessibility of our i l"lm mines, 
more particularly those of the Lake Superior iron ore 
region. Nowhere in the world are there such extensive 
supplies of rich and easily worked ore as are found i n  
this district, and unless similar ore beds are discovered 
in other countries, we shal l possess an advantage 
which bids fair to fully offset the cost of transportation 
in competing with European manufacturers. 

Scientific American Supplement The Lake Superior ores possess a fou rfold advantage : 
(1) They are extremely rich in iron ; (2) they carry a 
remarkably low percentage of phosphorus ; (3) the ore 
beds are so situated that the cost of mining is low, 
being reduced i n  some cases to a theoretical minimum ; 
and (4) the deposits are of vast extent. I n  regard to the 
richness of the ore, it is sufficient to say that out of 
n ine gra<1es of oro mined in the Vermil ion Range, two 
show over 67 per cent, three show between 64 and 65 
per cent  and' none less than 60 per cent of iron; i n  the 
celebrated Mesabi Range the percentage runs from 59 
to 65'5 per cent ; in the Marquette Range most of the 
ore samples over 60 per cent of iron and some of it as 
high as 67'62 per cent. 
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Coupled with its richness is the invariably low per
centage of phosphorus, which renders it so amenable to 
the Bessemer process. The proportion rarely runs over 
0'1 per cent, and in some cases falls below.O·Ol per cent, 
the average percentage being about 0'06. To these 
great advantages must be added the fact that the dis
position of the ore beds is such that the cost of m ining 
is redl1ced to a minimum. The ore is taken out by 
three systems, the first being the regular underground 

COi\iTENTS mmmg. The second is the ., milling " system, in which 
Of the April Number of the shafts are sunk, drifts are completed, raises are put u p  

SCIBNTIFIC AMERICAN, BUILDINO EDITION. to the top of the ore and chutes are put in at the level. 
(llIustrated articles are marked with an asterisk.) The ore body is then drilled and blasted into the chutes. 
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LABEL REGISTRATION. 

Two bi l ls for regulating the registration of prints allli 
labels have been introd uced into the House, H. R. 8620, 
fathered by Mr . .Joh n Murray Mitchel l ,  and H. R. 
8582, by Mr. Bennett. For a number of years it has 
been practically i mpossible to procure any protection 
for advertisi ng matter, such as labels or prints. Regis
tration was refused under the copyright laws, owing to 
the fact that advertising matter was not considered as 
a proper subject for copyright and as not coming with
in t.he provisions of the act. There were two reasons 
why the law fai led to afford any protection. The stat
ute of .June 18, 1874, provides for recording in the Pa
tent Office " the title of any print or label not a trade
mark."  This the Patent Office construed as a bar to 
the registration of all labels and prints t.hat contain 
any device used as a trade-mark, or any device capable 
of sequestration as a trade-mark, until the trade-marl, 
shall have been registered. Coupled with this was the 
ruling of the Patent Office fol lowing the decision of the 
U nited States Supreme Court in Higgins v. Kueffel 
(1891), in which the court held that a label m ust have 
value as a literary or artistic composition to a degl'ee 
that would sustain any othe r copyrightable matter. 
The practice of the Patent Office in th is regard became 
so severe that for years it has been practically impossi
ble to prepare a label that would fulfill the exact re
quirements of the Patent Office. 'l'he provision for the 
registration of labels had become practically a dl'all 
letter. In February, 1898, however, the Comlll issionel' 
decided (ex parte MaIm) that a label may be regis
tered although it  contain matter that is or m igh t be 
construed as proper subject matter for a trade-mark, 
and he further held that registration should not be 
refused unless the whole subject matter of the label 
was in itself a trade-mark and registrable as such. 
This decision greatly  rel ieved the situation and made 
it possible at last to obtain protection for labels. 

A print, unlike a label, is not appl ied directly to the 
goods, but is used generally to describe the goods, as 
i n  the case of a pictorial card 01' advertisi ng device. 
Until the recent decision of the Commissioner ex parte 
United States Playing Card Com pany, the presellce of 
any device of a nature that might be construed to con
stitute a trade-mark was not registrable, i n  spite of 
the fact that it was evident that a print is not affixed 
to the goods, and unti l  affixed could not be considered 
a trade-mark. These ru li ngs resulted in hardship to 
the manufacturer or merchant, as well as to the al·t ist 
or lithographer, and the refusal to register such su b
jects because they might contain subject matter th at 
coulrl be considered as a proper subject for a trade
mark was a great injustice. 

These pending bills seek to bring order out of chaos 
by providing that the presence of a trade-mark in a 
print or label shall not be a bar to registration, and 
thus give added force to the late decision of the Com
missioner by insuring a uniform practice touching the 
registration of prints and labels i n  the Patent Office. 
Modern advertising has corne to be regarded as a 
science, and the talent of our best artists is often i n
voked to produce resu lts which wi l l  arrest the atten
tion of the public and at the same time appeal to the 
eye and feeling of the beholder. It seems unfair that 
it has not been possible in the past to p l'otect ful ly 
such prod uctions. There is Every reason why one or 
the other of these bills should'become a law, and it is to 
be hoped that the favorable consideration of Congress 
wil l  be obt.ain'ld. 

Bill No. 8582 contains a provision which is not in
cluded in bi ll  No. 8620, and which we think is very 
important. Under t.he present practice it is i Illpossible 
to procure protection for a pack of playing cards with
out registering with the I.ibrarian each card sepa
rately as an ellgraving, the expense of which is gener
ally so considerable as to prevent applicants from 
seeking this form of protection . Furthermore, the 
Librariau often refuses registratioll on the ground 
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that some of the cards do not present registrable 
matter. 

Under section 5 of the bill above mentioned, the 
registration of this class of objects is provided for as 
follows: 

" Section o. That every pack of playing cards printed 
and manufactured in the United States shall be en
tered under the copyright law in the office of the Li
brarian of Congress, under the same conditions and 
provisions of law as those relating to books; one of 
the cards in each pack of playing .cards so copyrighted 
to bear t.he notice prescribed by section 4962 of the 
Revised Statutes as amended." 

There is every reason why this measure should be
come a law, for it will clear the air in regard to this 
class of registration, and will afford protection, not 
only for new designs for the faces of ordinary playing 
cards, but will cover such classes of cards as are de
signed to be llsed for the purpose of educating children 
in the use of words, or ·in hist.ory, geography, the lan
guages or familiar quotations. 

... .... 
PTOKAINE POlSONIlfG. 

Within the last few days a number of persons in New 
York City have died from ptomaine poisoning, so that 
public attention is now directed toward the mysterious 
nature of these poisons, which are not generally well 
understood. " Ptomaine" is a generic name for alka
loid bodies formed from animal and vegetable tissues 
during putrefaction and the. similar bodies produced 
by pathogenic bacteria; it comes from Greek words 
meaning a "corpse that has fallen." Very often, per
haps generally, the dE'generation in the food product is 
not far enough advanced to offend either the taste or 
the sense of smell; consequently, sut;picion is not excited, 
and a Ferson eats or drinks something which contains 
enough of the poison to make a great deal of trouble, if 
the result is not fatal. We often hear, in the summer, 
for instance, that persons who attended a picnic were 
stricken with a violent illness, and that the physicians 
in the neighborhood were kept busy for hours. The 
fact is developed that only those who ate ice cream 
were made sick. Sometimel it is reported that some 
one had poisoned the food maliciously, but it is known 
that the cause of most, if not all, of these distressing 
experiences was the presence of ptomaines in the milk 
out of which the iC6 cream was made. 

It is not an easy task to trace the history of milk 
back far enough to reveal the precise conditions 
under which the ptomaines were developed, but it is 
believed that failure to properly cool the milk immedi
ately after it was taLken from the cows is a partial ex
planation of the evil. Warm weather favors this C011-
dition. The ptomaines of ice cream (tyrotoxicon) are 
particularly to be dreaded, as well as the other poisons, 
such as mytilotoxin, found in mussels. 

It is not pleasant to contemplate that the air we 
breathe, and the water we drink, and a large propor
tion of our food abounds in bacteria of different kinds. 
Most of them are, fortunately, harmless, or should be 
if proper precautions are taken. Milk is far from 
being the only medium for the transference of this 
poison to human beings. A great variety of solid foods 
of animal origin are also likely to develop ptomaines. 
One frequently hears of poisoning by canned goods, 
such as potted meats or canned salmon, for instance. 
In some cases a metallic agent, perhaps the solder, is 
the cause of the trouble, but in the majority of cases 
the sickness, especially if it is of an intestinal and pain
fnl character, is due to ptomaines. To all appearances, 
the food may be entirely fit for consumption, and per
haps none of those employed in the canning house may 
be responsible, but the chances are that unperceived 
putrefaction has set in and that ptomaines have been 
produced. 

Fresh fish and oysters are not exempt from the 
tendency to develop ptomaines. Indeed, fish was one 
of the first sources from which thElse poisons were ob
tained by chemists. The earliest feat of this kind was 
performed with gelatine in 1882. Since this tinfe Brit·ger 
and others have found a variety of ptomaines, such as 
cadaverine, putrescin, peptotoxin, muscarin and myda
leine. 

Several cases which have occurred in New York 
City have resulted from eating shad roe, and though 
it is probable that the tragic death of the great 
musical conductor Anton Seidl was not caused by this 
poison, as was at first thought, still this delectable 
dElJicacy has been tabooEld by many people, owing to 
the fear which they have of being poisoned by it. The 
symptoms of ptomaine are vomiting, nausea, diarrhoea 
and retarded respiration, and in advanced stages 
coma. 

There is no known antidote for this poison, though 
of course emetics and purgatives should be used 
where the poison is snspected. There are numerous 
ptomaines in the body, but they are abl!orbed by the 
oxygen or expelled by t.he bowels, liver and lungs. If 
not, they strike the nerve centers and sickness results. 
The real cause of many mysterious deaths is ptomaine 
poisoning. but t.here are, of course, many cases of it 
which do not result seriously. 
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THE NAVIES OF THE WORLD. 

The World Allllanac for 1898 contains some most 
usable tables, showing the cOlllparative strength of 
the various navies of the world, and we are indebted 
to this publication for the annexed tables. They were 
prepared by Lieut. W. R. Hamilton, Pifth Artillery, 
UnitE'd States Army, and have been corrected from the 
latest official reports on file at the War Department, 
December, 1897. 

The Boston scientiflc Jubilee promises to be one of 
the most important and interesting assemblies of the 
kind ever convened. Many foreign scientists of emin
ence will take part in the exercises und make addresses. 
Foreign t'ducational and: scientific bodies will send 
delegates, thus giving the occasion an international 
character. A number of "affiliated societies," really 
the offspring of the A. A. A. S. , will meet during the 
Association Week, including those for the study of 

NAVIES OF EUROPE AND THE UNITED STATES. 
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lUBILEE ANNIVERSARY OF THE AIERICAN SCIENCE 
ASSOCIATION. 

BY HORACE O. HOVEY. 
Fifty yearl! ago the American Association for the 

Advancement of Science was organized for the purpose 
of promoting intercourse between scientific men 
throughout the continent, encouraging systematic 
scientific research and increasing the facilities for 
more thorough investigation and enlarging the useful
ness of scientific labors. These ends have bt'en sought 
by periodical and migratory meetings, by publications, 
by wide correspondence� and perhaps, most happily of 
all means, by encouraging geniaI'·aridfamiliar inter
course between scientists. 

The completion of the first half century of this noble 
work will be celebrated ill an appropriate manner in 
the city of Boston, August 22-27, 1898, and the pre
liminary· announcements for the jubilee are already 
made. The meeting will be held in response to the 
invitation of the Governor of Massachusetts, the Mayor 
of BostOn,and the numerous scientific and educational 
institutions that cluster about that center of intellec
t.ual life and activity This cordial invitation was ac
cepted at the Detroit meeting of the Associa.tion. The 
Boston Local Committee, now organized, includes a 
most distinguished li8t of names, among which we 
note those of his Excellency Governor Wolcott, as the 
Honorary President; twenty· five presidents of univer
sities, colleges and other institutions, together with 
others of distinction, as Honorary Vice·Presidents; one 
hundred and twenty-nine Members at Large; Dr. 
Thomas Dwight, Prof. Alpheus Hyatt and Prof. E. C. 
Pickering, as Honorary Secretaries, and Col. H. L. 
Higginson as Honorary Trt'asurer. The latter gentle
man is also the Chairman of a strong Committee on 
Finance. The Chairman of the Reception Commit.tee 
is Dr. J. R. Chadwick. that of the Committee on In
vitations is Dr. Henry P. Bowditch, that of the Com
mittt'e on Excursions is Gen. F. H. Applet.on and 
that of the Executive Committee is Prof. W. T. Sedge
wick. The Local Secretary, to whom all correspond· 
E'nce should be addressed, is Pl'Of. H. W TylE'r, of the 
Massachusetts Institute of Technology, Boston, Mass. 

Geology, Chemistry, Botany, Forestry,· Entomology, 
Mathematics, Engineering. etc. All general and sec· 
tional meetings will be held in the halls and rooms of 
the Institute of Technology and of the Boston Society 
of Nat.ural History. One day will be spent as the 
guests of Harvard· University, one day in the historic 
city of Salem, and excursions' are planned for the 
White Mountains, Cape Cod, and other ,regions of in
terest. 

Members who have allowed their membership to 
lapse are requested to renew their connection with the 
Association. A thousand new members are called for, 
and every scientific man in America is appealed to in 
order to make this Fiftieth Anni vel'8ary of a grt'at As
sociation a marked event in the intellectual history 
of our continent. Anniversary cards will be sent, pre
vious to the mt'eting, to all entitled to them, and a list 
of members in good standing will be printed for the 
opening day. Each of the nine Sections will prepare 
a programme in advance, and notice of papers offered 
should be sent at an early date to the proper secretary. 
A special invitation is· given to all surviving Founders 
of the Association, that is, of those who shared in the 
meeting of 1848. The, names and addresses of such 
should be sent at once to Prof. F. W. Putnam, Harvard 
University, Cambridge. Mass. , so that they may enjoy 
the recognition to which they are entitled. 

. .. ' . 

FLOORS FOR MAGAZINEs.-Cement floors in powder 
magazines are dangerous, because cracks and cavities 
may form in them. constituting receptacles for inflam
mable matter, besides which cement nearly always 
contains silicious particles which may cause ignition by 
shock or merely by rubbing. Such floors have been 
forbidden in France since 1881 and in Belgium since 
1894, the mine regulations requiring that powder maga
zint's bEl floored with asphalt or planks. A circular 
from the Belgian minister of industry calls the atten
tit)n of mine inspectors to the necessity, when author
izing a powder magazine, of requiring that the regula
tions be strictly observed in this respect, and also that 
timber floors be made of oak planks well jointed, per
fectly smooth and free from cracks. 
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A DREDGE ElECTOR. A LOCOMOTIVE AND ITS EQUIVALENT IN RAW Crewe shops, and, as it is to be tested against an 

The illustration represents an apparatus for use in MATERIALS. identical locolllotive as respects weight, size, etc., of 
certain kinds of dredging, placer mining, etll., for We have received frolll Mr. F. W. Webb, the loco mo· the simple type, the results will be awaited with much 
loosening sand, mud and gravel, and discharging the tive superintendent df the London and Northwestern interest by the locomotive world. 
100Rened material at any desired place. It has been Railway, England, an extremely interesting photo- • I •• eo 
patented by John E. Melcher, of Wisner, Neb. Fig. 1 graph which is herewith reproduced. It shows a freight AN IMPROVED CAR COUPLING. 
shows the apparatus in operative position, Fig . 2 be- locomotive-one of a very successful clasQ of eight- I I th I I . th '11 t t· th . . .  . . . . � n e car coup er s lOwn In e I us ra Ion e 01'-109 a sectllmal view and Fig. 3 representmg a modified coupled machines deSIgned bv Mr 'Vebb sOllie years d' . d I' k d b t th t d . . mary pms an m s are use , u ey are opera e forlll of arrangement at the bottom of the force pump ago for handling the coal traffic-and "'athered in front b f k h ft th d f th b . t . . . . . "V means 0 roc s a s on e en s 0 e cars, 0 vla-pIpe and the mlet of the dIscharge pIpe. An mlet I of it. each in a separate pile by itself, are the various ing the necessity of trainmen passing between the cars. pipe, as shown in Figs. 1 and 2, is connected at its raw materials which would be consumed in the manu-

1 
2 

facture of one of these engines. 
The piles of material show graphically the relative 

bulk of the materials, and the subjoined table gives 
their weight in pounds: 

Pounds. 
Coal. . . . . . . . .. . . . . . . . .. . . . . . . . ... . . . . . . .. . . . ... . . . , .. . .... 128,800 
Steel scrap.... .. . . . . . . . . . . . ...... . .... . . . . . . . . . .. . ........ 63,043 
Pig iron . . . . . ........... ....................... . ....... 54,215 
Wrought iron scrap... . . . . .. . ... . ... ...... ............ .. 16.352 
Swedish iron . .  . . . ................ . . . . . . ...... .. .. . . . . 14,448 
Copper ingot.. . . . .  .. . . . . . . . .... .. . . . .... . .. . . . . ........ 11.137 
Coke.. .. . . . .. . .. . . . .. . .  ......... . ....... . . . .. 10,304 
Spiegel . ... ...... ........ '........... 6.373 
Cast iron scrap.. ... ....... ......... ............. 3,403 
Lime.tone.. . . . . . . . . . . . . . . .. . .. . . . . . .. .......... 2,Ot5 
Block tin. . . . . ... . . . . . . . . . .. .. . . . . . . . .. . . .  . . . . ........ .. 5'16 
Ferro-manganese . . . .  . . . .  . . . . . . • . . . .  . . . .  . . .  . .  . • . . . . 
Red ore . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .  . 
Lead . . . . . . .. . .. . . .. . . . . . ... . .. 
Tile zinc . . . . .................................. .. . 
Phosphorus copper. .. . . . . . . . . . .  . . . . . . . . . .. . . . . . . . . . . . . . . 
Chrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Aluminum .. . . .... . .. . . .......... . ........... ..... . . . .. . . 
Antimony . . . . . . . . . . . . . . . . . ... . . . . . . . . . 

132 
120 

63 
76� 
70 
30 
13 

4 

Total. . . . . . . .......... . . .  , .... . .. ............... .  . .. . 311,194� 

The total weight of the raw materials, t.hen, b about 
MELCHER' S DREDGE EJECTOR. 15572' tons. The finished engine weighs only about DUTCHBURN' S  CAR COUPLING. 

one-third as lIluch, so that about 100 tons of material 
upper end by a hose or by variously coupled iron pipes are either consumed or disappear as waste in the vari- The invention has been pa.tented by Christopher 
with a force pump and at its lower end with a nozzle ous processes of manufacture. Dutchburn, of Highfield, Ontario, Canada. 
casing, whereby water under pressure may be dis- The exhibit is, we believe, quite unique, and is emi- Fig. 1 represents the device in use. Figs. 2 and 3 be-
charged upwardly into a casing at the lower end of a I nently instructive. It lllay not be known to our read- ing sectional views. Extending transversely through 
discharge pipe, the latter casing having a valve and a ers that the London and Northwestern Railway Com- each coupling head is a shaft on which are two lifting 
downwardly leading extension connected with a suc- pany has long been considered as one of the chief, if callis located in cavities adjacent to the drawhead 
tion pipe. At the lower end of the first casing is a not the chief representath-e railroad of Great Britain. I throats, the cams serving to lift the links, as indicated 
short pipe, normally closed by a plug, and adapted to Its works at Crewe are entirely self-contained, practi- in Fig. 2. 'rhe pins slide vertically through passages 
discharge water into a cutter at its lower end, there be- cally everything requi"ed for the various branches of in the rear of the coupling heads, a horizontally sliding 
ing a similar cutter on the lower end of the suction the railroad equipment being manufactured by the plate crossing each such passage to hold up the pin, and 
pipe. When it is. desired to bring extra pressure to company in one vast establi�hment; so that it is prob- the plate being pivoted to a wing hinged to one side of 
loosen some of the ground, t�le gate valve near the top able MI'. 'V ebb would not have to send outside of the the coupling head and pressed against by a leaf spring. 
of the discharge pipe i� closed and the plug val ve is re- works for any of the material represented in our en- Each wing has a lug projecting through an orifice into 
moved, when the watel' under pressure passes out graving. I the draw head. throat, so that an' entering link, as the 
around the cutters at the bottom of both pipes, the The small size of the cylinders relatively to the loco· cars meet,' engages the lug, by which the plate is with
opening of the gate valve again causing a suction to motive is accounted for by the fact that the latter is a drawn and the pin drops into engagelllent with the 
draw up the loosened material, it being understood compound, with two out.side high pressure cylinders link. At each end of the car are two rock shafts hav
that the lower valve has a considerably smaller open- and one inside low pressure. The outside cylinders, ing at t.heir ends crank arms, an intermediate por
ing than the upper one, whereby the bulk of the water 15 inches in diameter, are connected to the second pair tion of each shaft also having a crank arm, the 
will be taken up through t.he upper valve, just below of drivers, and the 30-inch low pressure cylinder is crank arm of one shaft being adapted by link con
the connection with the suction pipe. The connection located beneath the smoke box and between the frames, nection to raise the pin, while that of the ot.her shaft 
of the force pump with the supply or inlet pipe is so and drives the third pair of wheels by means of a crank operates a crank on the shaft carrying the cams by 
made lJy flexible hose or jointed couplings that the turned in the center of the axle. The drive wheels are which the link is lifted. By [hese means both the 

A FINISHED LOCOMOTIVE AND ITS EQUIVALENT IN RAW MATERIALS. 

pipe may be moved sidewise or up or down as desired, 
so that the apparatus IlIay be moved in all directions 
from the pUlllP, and the supply pipe may be swung as 
required around the suction pipe, the whole turning 
on' the nozzle casing. As shown in Pig. 3, a short pipe 
or nipple at the lower end of the inlet pipe casing has 
its lIlonth in alignment with the cutters at the lower 
end of the suction pipe. 

51 inches in diameter and the stroke of both high and 
low pressure cylinders is 24 inches. 

A compound express engine of this type was shown 
at the World's Fair, Chicago. Mr. Webb has built a 
great variety of compound locomotives on his system 
during the past twenty years, and they have invari
ably shown very economical results. A four-cylinder 
compound is one of the latest developments in the 

links and the pins may be readily manipulated with
out requiring the trainmen to pass between the cars. 

. ,., .. 
THE Societe des Laboratoires Bourbouze, of Paris, 

offers scientific courses to workingmen, free of charge, 
on Sunday, from nine to eleven o'clock. Physics and 
chemistry will be taught in the laboratories, the courses 
being adjusted to the practical needs of the students. 
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THE NEW STEEL ARCH AT NIAGARA. 

The work of erecting the steel of the new all-metal 
arch which is to take the place of the upper sllspen
sion bridge at Niagara Falls has commenced and is 
being carried on with such vigor as to convince one 
that, for all the river is very wide at this point, it will 

not be long before the two great arIllS of the arch, now 
building out from each side simultaneously, will meet 
and be joined over midstream. The bridge that the 
arch is to replace is the last of the great suspension 
bridges across the Niagara chasm at the Falls. It was 
built in 1889 und�r the supervision of G. M. Harring
ton, to fill the gap between the cliffs caused by the 
wrecking of a former bridge by a hurricane on the 
night of January 9-10, 1889. The first bridge on 
this site was of wood and iron. To prepare for its 
building, connection was made between the cliffs by 
carrying a rope across from bank to bank on an' ice 
bridge. By means of this rope cables were strung, and 
the first bridge on the site was opened to the public 
January 2, 1869. The roadway, being but 10 feet wide, 
was not large enough to allow carriages to pass on it, 
and so long waits at either end were occasioned in 
crossing. The towers of the original bridge were also 
of wood, consisting of 12 by 12-inch pine timbers, 16 of 

hurricane from the southwest. Within a few hours of 
the calamity, however, contracts had been let for the 
material for another bridge, and the work of recon
struction was rushed night and day. Material was on 
the ground in seventy days, and on March 22, 1889, the 
work of rebuilding the bridge was commenced. On 
May 7, 1889, traffic across the gorge was resumed, and 
the structure was hurried to completion. Once more 
the bridge companies viewed their work with extreme 
satisfaction. The new structure was given additional 
strength, and it was the common belief that it would 
last for ages. 

Not so, however. The elements of nature had wrecked 
one structure, and other factors were to bring about 
the removal of the later structure. Chief aJIlong 
these was the element of progress . When the suspen
sion bridge was completed, the Niagara locality had 
not yet felt the developing influence of the electric 
road system. This experience it was yet to have. The 
trolley made its entrance. It laid hand on and can
tured beautiful routes along the Niagara gorge �n 
both sides of the wild and attractive river. Then came 
the thought that a connection between the electric 
roads on the New York State side with those on the 
Canadian side, together with acrossingbetween Lewis-
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vided longitudinally into three parts. In the centel', 
about 23 feet will be given up to double tracks for an 
electric road service, and on either side of the tracks 
there will be carriageways about 8 feet wide, while 
beyond these, elevated a few inches above the road· 
way, will be walks for pedestrians. The rise of the 
bridge will be about 150 feet froIlJ the level of the piers 
at the skewbacks to the ribs at the crown of the arch. 
The depth of the trusses is about 26 feet. The floor of 
the arch will be about 192 feet from the surface of the 

water in the river. The arch was designed by L. L. 

Buck, and he is the chief engineer of the work. The 
:ontract for building the bridge is in the hands of the 

Pencoyd Iron Works, of Philadelphia. 
It is evident that to rebuild such a bridge as the sus

pension bridge across the Niagara with a bridge of dif
ferent pattern, on the very same site, and without 
interfering with travel over it, calls for considerable 
skill and ingenUity . Skilled labor only can be em
ployed, for an inexperienced workman may not only 
lose his own life, but he may do that which might 
bring death or injury to others, especially in such a 
dangerous work as that at Niagara, where t.o drop from 
thp, work IIIl'ans almost certain dpat h. 

The decision to build this arch was made some years 

STEEL AlWR-FALSE WORK AIm STEEL Gns, 

WRECK OF THE OLD LEWISTON SUSPENSION BRmGE. ERECTING THE STEEL ARCH WITH THE Am OF THE PRESENT 
SUSPENSION BRIDGE. 

which were grouped together under the saddle plate to 
support thtl main cables. In building the old bridge 
the arrangement of the melllbHs of the towers was so 
planned as to admit of the widening of the suspended 
structure from a single track 10 feet in width to a 
douule track 17 feet wide, to permit of the pas�age of 
vehicles in opposite directions. This work of enlarge
ment was commenced in the fall of 1887 and consisted of 
sinking shafts for new and increased anchorages to 
support the two additional cables required to sup
port the increased weight of the superstructure and 
the additional floor surface of the widened bridge. 
After the 2�-inch steel ropes, seven of which formed 
each cable, were placed in position and the suspenders 
for supporting the trusses had been attached, the 
trusses were sent out from the ends in 30-foot sections 
until they met in the center and were connected, after 
which the work of removing the old wooden structure 
and inserting the new floor system was begun. On 
the night of June 12, 1888, the last part of the old 
wooden bridge was removed, and on December 15, 
1888, the new steel suspension bridge was pronounced 
as complet.ed. It was considered a memorable occa· 
sion. The bridge companies had every reason to be
lieve the new structure would last longer than they 
would live to control it. In this they were in error. 
On the night of January 9-10, 1889, before the 
bridge was a month old, it was swept away by a fierce 

THE NEW STEEL ARCH AT NIAGARA, 

ton, N. Y., and Queenston, Ont., would form a belt ago. The abutments were built in the fall of 1895, and 
line destined to win wide popularity. Such a scheme, ha.ve ever since awaited the erection of the steel upon 
however, necessitated the construction of a stronger them. The abutments are four i-n number, two on 
bridge across the gorge: for the new suspension bridge each side of the river, standing about 67 feet apart. 
had been designed with the idea of running heavy They are located close to the edge of the wat.er in 
trolley cars across it. These are the incidents that led the lower river. The method of their construction 
up to the building of the new steel arch, which, when was as follows: The accumulated dirt and loose rock 
completed, will be the greatest structure of the kind in on the debris slopes of the river bank at the points of 
the world. 

I 
operation were removed until solid rock was reached, 

At the point where the bridge crosses, the cliffs are hydraulic means being used in this excavation. The 
1,268 feet apart. The abutplents are located close to rock wa� cut away

.
in step form and on this a concrete 

the water's edge/and the clear span will be 868 feet long. foundatIOn was bUi lt. The concrete used was made of 
It will be by far the longest steel arch in the world, as Portland cement mortar and broken stone that would 
will be evident from the following comparison: pass through a two-inch ring. The stone used was 

Name of Bridge. Span. 
Nia/!"ara, U. S. A,. . . . . . . . . . . . . . . . . . . . . ... .. 868 ft. 

Louis I., Oporto, Portugal. . . . . . . . . . .. .. . . . .. . 566 .. 

Garabit, France. . . .. ..................... ,. 543" 

GMlnd Trunk, Niagara ............ .......... 550 .. 

Pia Maria, Portugal. . . .  " " ............. " .. 525" 

Earls st. Louis Bridge . . . ... . . . . . . . . . . . . .. . .  520 " 

Washington Bridge. New york . . . . . . . . . . . . . 510 .. 

Paderno, Italy.. . . . . . . . . . . . . • . . . • . . . . . . . . . . 492 .. 

Rochester Driving Park ..... , . . . . . . . _ . . . . • . • 423 .. 

Rise. 
150 ft. 

146 

170 .. 

114 

121 

47 H 

91'7 .. 

123 .. 
67 " 

flint rock, the engineer in charge objecting to the use 
of sandstone or limestone, owing to the pressure the 
abutments would have to sustain. One measure of ceo 
ment was ll1ixed dr�' with 2� measures of clean, sharp 
Canadian sand, and then water added to make a IlIoder· 

ately thick paste. Broken stone was spread over the 
mortar in proport.ions of about 4� measures to 1 to ill
sure filling all voids with mortar, This was thoroughly 
mixed and deposited in layers of 10 to 12 inches and 
ramll1ed sufficiently to flush the interstices with mor· 

The main span will be connected to the cliffs by two tar. Into the concrete portion of each abutment four 
shore spans, one of which will be 210 feet long, the 1 3-inch wrought iron anchor bolt.s or rods 21� feet 
other 190 feet. The arch will be a single deck st.ructure. long were built, each extending 10 feet beyond the con
Its width will be about 49 feet, and this will be di- crete surface. In addilion to the four rods sunk in 
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the concrete, four other rods of t.he same material and 
size pass through the stone work of the abutments, 
making in all eight anchor bolts in each abutment, 
the end of each one extending beyond the coping stones 
about one foot to afford an anchorage for the iron 
anll'hor plate or shoe. The total weight of the 32 rous 
ill the abutments is 9,910 pounds, while the 32 washers 
countersunk in the concrete weigh 3, 536 pounds, the 
latter being of cast iron free from flaws. The abut
ments are magnificent samples of ashlar masonry, the 
stones used weighing from two to six tons apiece. Thl'ee 
of the stones used for the copings of the abutments on 
the New York State side weigh six tons apiece and 
measure 7 feet 6 inches wide by 2 feet thick. The 
stone was obtained from the Chaumont, Jefferson 
County, quarries, and it was found necessary to drill 
4-inch holes through o ver half of them in order to 
lower them over the anchor bolts. It was found neces
sary to employ derricks of unusual strength in lower
ing the stones over the bank. They were dropped 60 
feet to a skidway, and then lowered about 190 feet 
along the skid way to the work. 

Preparatory to the erection of steel, the Pencoy(l 
.Bridge 'W orks erected great structures of timber false 
work between the abutments and the banks. This 
false work extends from the bank up to the floor of the 
bridge. Temporary anchor pits had already been pro
vided on top of the bank at each end of the bridge. 
The top chord of the arch w as run out on the suspen
sion bridge, and the placing of steel 011 the abutments 
commenced. The river span or main arch is being 
built first, and as fast as two chords of the arch are 
placed, anchor cables are run down to sustain the 
weight. Movable derricks, erected on the suspension 
bridge, aid in letting the iron down to the point needed. 
Since the shoes were placed the work has progressed 
with surprising rapidity. It is expected that the al'ch 
will be completed during the summer. 

The present suspension bridge will be taken down 
and rebuilt on the site of the old Lewiston suspension 
bridge, seven miles down the river, below the falls. 
There it will take the place of the picturesque old 
wreck, which, since April 16, 1 864, has swung back and 
forth in the breeze, telling the story of man's careless
ness to properly guy it before the coming of a storm 
which swept its floor away. 'fhe guys had been loos
ened during an ice jam, fearing that when the ice went 
out it would carry the guys wtth it, and, fair weather 
following, the men in charge forgot the necessity of re
anchoring the guys. When a storm swept down the 
gorge, the bridge fell easy prey to its violence. It is 
understood that the suspension bridge, in its new loca
tion, will have a trolley track on its floor to allow trol
ley cars to cross the river at that point, thus forming a 
part of the proposed belt line about the gorge. 

Incidentally it may be remarked that plate No. 2 
shows three bridges-the suspension bridge, the new 
steel arch in constructi0n, and one of Niagara's famous 
ice bridges, reaching from shore to shore. The form 
of the ice bridge changed during the short time the 
pictures were being taken. This was because it was 
preparing to go out, or pass down the river, which it 
did within an hour after ihe views were tak'ln. 

. - . . ... 
'rb e  Type,vriter Barred Out. 

A rule of the House of Comlllons is that all petitions 
must be laid before that body in written or litho
graphi c  form, but recently the Hon. Mr. Gedge sub
mittf'd a memorial frolll his constituents of the town 
of Walsall in typewritten manuscript and created 
quite a sensation, says The Chicago Record. 'fhe 
Speakp.r declined to receive it, on the ground that it 
was a violation of the rule and an infringement on the 
dignity of the House. He contended that typewrit
ing was neither manuscl'ipt nor lithography, although 
he admitted that the rule 'was adopted before the in
vention of typewriters. Mr. Gedge gave notice that 
he would take the earliest opportunity of moving an 
amendment to the rule, in order;that a modern inven
tion which is of great convenience and a decided im
provement over pen and ink manuscript might be re
cognized. 

The same rule applies to all of the official depart
ments of the British government. All documents that 
emanate from the various branches of the Minist.ry are 
still written in long halid upon the sallle kind of paper 
that has been in use for several centuries and is manu
factured expressly for them. No private individual is 
allowed to use official paper for any purpose whatever. 
And quill pens are still the ordinary instruments of 
literary labor in the executive departments as they are 
in the universities, the courts and in the old-fashioned 
lawyers' offices. W'e visited an examination room in 
one of the colleges at Oxford the other day where a lot 
of students had just finished the examination known 
as the " Greatgo, " which comes at the end of the col· 
lege year, and upon the table in the center was a 
large box filled with several hundred quill pens which 
had just been discarded by the students and were be
ing gathered up by the janitors. It was only recently 
that steel pens were allowed in the Bank of England. 

A typewritten communication on official subject!' 
would not be received in some of the British of1ic�s 

J ' ieutif i t �meritJu. 
nor in the courts, but we in America are a lmost as far 
behind the times, for it is only since the Harrison ad
ministration that typewriters have been u�ed in the 
State Department at Washington. E ven now all COIll 
l1lunications to the foreign legations of the United 
States and the diplomatic representatives of other 
gO\'el'll llJents at \Vashington have to be written in long 
hand. Our ministers abroad are still required to use 
the same method in preparing their dispatches to the 
government. l\f t-. Blaine was the first man to intro
duce the typewriter, and if he had remained in office 
several years longer, that convel1ient instl'UllIent would 
have been furnished to ali of the foreign representa
tives of the United States. 

. ' . . . 
AN AUTOMATICALLY CLOSING UMBRELLA. 

The illustration represents an umbrella of compara
tively simple construction, which may be conveniently 
opened, but is designed to closp. automatically on simply 
pressing a knob 01' button. The improvement has 
been patented by Charles K 0, Hager, of North Bal
t imore, Ohio. The slllall figul'e is a sectional view of a 
portion of the handle and the ribs folded d o w n .  In 
the outer end of the hollow stick slides a rod carrying 
near its outer end a crown on which are ful('rumed the 
ribs supporting the cover, and each of the ribs is con
nected by a seetional brace with a runner rigidly con
nected by a pin with the sliuing rod , the pin extending 
through slots in the outer end of 'the stick and the 
crown and the runner moving in unison. 'fhe brace 
has a short outer pivoted section, and the middle of its 
main inner section is pivotally connected by a link with 
a crown rigid on the outer end of the stick. The inner 
el1d of the sliding rod has a reduced portion on which is 
a coiled spring, and its extreme inner end has a knob 
which projeets through an apertUl'e in the stick Ileal' 
the handle, the knob engaging the aperture When the 
U111 brella is open, and holding the !!everal parts locked 
in open position.  When the Ulllbrelia is closed, the 

HAGER' S  UMBRELLA. 

spring is extended to hold the several parts in closed 
position. By having the short section in each brace, 
the ribs readily open when the rod is pressed inward. 
as the short section can readily give until it opens out 
i nto a straight line with the other seetion. 

• • • 
'rb e  First Rail road to the A rctic Sea. 

The first railroad running to a port on t.he Arctic Sea 
is the continuation of the Vologda Railway, in Russia, 
which is now finished to the port of Archangel, on the 
southeastern corner of the White Sea and at the mouth 
of the river Dvina. This new line, which was opened 
some weeks ago, says The Engineering and Mining 
Journal, is nearly 400 miles in length. 'fhe Vologda
Archangel Railway passes for the most part through 
deserted or sparsely populated regions, or across .• tun
dras " and marshes, which are sometimes 50 fe�t in 
depth. The whole nature of thfl country through 
which the new line passes W'ts unfavorable to its con
stl·uction. Marshes and patches of bog and swamp 
had to be filled in ; the newl y made embankments 
were continually giving way and had again to be 
built up until the necessary stability had been 
obtained. Six iron bridges and numerous bridges of 
wood were required. The wooden bridges are built 
upon piles driven, in some cases, to a great depth 
beneath the surface. The new line is of military as 
well as commercial importance, for it must play a lead� 
ing part in the opening of the northern provinces of 
Russia. It will furnish an outlet, for instance, for the 
deposits of petroleu m  which exist in northern Russia, 
but hllve not been worked on account of the lack of 
transportation. 

. I .  I • 
A NEW antiseptic of much value as a bactericide has 

been manufactured at El bel'feld from a formula given 
by Dr. EichengrUn, chemist at the factory of Bayer 
& Company. The preparation is called protargol, and 
is a eompound of silver and protein. According to Dr. 
Benario, of Frankfort, a one per eent solution destroys 
the l) ',cteria of anthrax and enteric fever. The prepa
ration is also employed as a powder and as an oint
ment. 

Mlflcellaneoufl No�efl and Reeeipts. 

Paper Hanging by Machine . . -Paper hanging by ma· 
chine is the latest achievement, says the Werkstatt. 
The arrangement used for this purpose is provided 
with a rod upon which the roll of paper is placed. A 
paste receptacle with a brushing arrangement is at
tached in such a manner that the paste iG applied auto
matically on the back of the paper. The end of the 
wall paper is fixed at the bottom of the wall, and the 
implement rises on the wall and only needs to be set 
by one workman. While the wall paper unroils, and, 
provided with paste, is held against the wail, an elast ic 
rol ler follows on the outside which presses it firmly to 
the wall.  When the wall paper has reached the top, 
the workman pulls a cord, whereby it is cut off from 
the remainder on the roll. 

Paper floors are enjoying a steadily increasing popu
la�ity, which is readily explained by the many advan
tages they possess over wooden flooring. An important 
ad vantage consists in the absence of joints, whereby 
accumu lations of dust, vermin and fungi dangerous 
to health are done a way with. The new paper floors 
are bad conductors of heat and sound, and, in spite of 
their hardness, have a linoleumlike, soft feel to the 
foot. The costs are considerably lower than those of 
floors made of hard wood. The paper mass receives a 
small addition of cement as binder, and is shipped in 
bags, in powder forllI. The mass is stirred into a stiff 
paste, spread out on the floor, pressed down by means 
of rollers, and painted with oakwood, nutwood or ma
hogany color, aftel' d rying. -German exchange. 

Fugitive Colors of Gems. -A remarkable fact is re
ported by the Journal fUr Goldschmiedekunst, viz. , 
that the colors of precioUS stones are not permanent in 
the light. To give a chemical and physical explana
tion for this is difficult ; for, although chemical reac
tions in solid bodies have been proved, one would not 
presume t helll to occur in the exceedingly hard minerals 
concerned. A ruby which had been left for two years 
in a l ight show window was found to be considerably 
lighter after this time had elapsed than a stone, previ
ously of exactly the same color, which had been kept 
in the dark. Similar results were observed with eme
ralds and sapphi:-es. Still more hasty than with these 
valuable colored gems is the action of light on thc less 
expensive stones. Garnet and topaz differ in tha t the 
former becomes dim and dull , while the latter only 
turns lighter. 

The Lakes of Cerium as Compared with Those of Iron 

and Tin.-Since the rare earths are now worked up in 
industry, ceriulll salts are obtained as a by-product, 
for which no use has been found �o far. The author 
investigated whether and in What manner they l tJight 
be elllployed as morda�ts in wool dyeing. He fou llu 
that sheep's wool, on boiling with krtar and ceriulII 
sulphate, fixes the latter completely and firmly, but 
that the dyeings obtained on it do not possess any prac
tical advantages over the other known methods. For 
the dyeing experiments the author used a tight cloth 
of sheep's wool which was heated about an hour with 4 
per cent of cerium sulphate and 3 per cent of tartar, 
close to boiling, whereby the liquor was almost en
tirely exhausted. In a similar manner he dyed on tin 
lakes (mordanting with 4 per cent of tin salt and 2 per 
cent of oxalic acid) and iron lakes (12 per cent of green 
vitriol and 12 per cent of tartar, etc. ) with logwood, 
alizarine, cochineal, A vignon berries, alizarine orange, 
sanders, and alizarine yello w. }<'rolll the results com
piled in a table it appears that, as regards resistance to 
acids, the tin lakes change their shades least (with the 
exception of the alizarine lake and alizarine orange 
lake), only becoming, as a rule, considerably li!!,hter. 
As regards the acid-resisting properties of the ceriu IIl 
lakes, cochineal, A vignon berries and alizarine yellow 
are entirely fugitive, the original color almost return
ing. Alizarine, alizarine orange, and logw�od changed 
their color entirely, the lake with logwood being so 
little acid-resisting that. even the small quantity of tar
taric acid remaining from the mordanting sufficed to 
prevent the formation of the lake in dyeing. It was ne
cessary, therefore, to add a small quantity of ammonia 
for the neutralization of this tartarIc acid, in order to 
attain the formation of the lake. The most acid-re
sisting is the cerium lake of sanders, while the iron 
lakes were found to be the least fast to acids. As re
gards the original color of the different lakes, it was 
found that the lakes of cerium are doubtless more ap' 
proaching the iron lakes than the tin lakes, which is 
all the more to be observed as wool mordanted with 
ceriu l ll is in itself absolutely uncolored, while material 
Illordanted with iron is known to be very strongly eol
ored, A;; a general rule, the tin lakes are very brig ht 
and brilliant, while the cerium lakes and the iron lakes 
are dark ; on an average the former have a redder 
tinge, the lattel' more of a blue one. In virtue of the 
similarity of cerium to the iron oxides and the sesqui
oxides respect.ively, and the dissimilarity of the lakes 
'to t.hose of tin and the monoxides respectively, one 
might regard as an established fact t.he assertion of 
modern chemistry that cerium is a sesquioxide. 
Gustav lIIatschak in Mittheilungen k. k. Gewerbe 
Museum ; Chemikel' Zeitung. 
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THE SANDY HOOK 1I0RTAR BATTERIES. 

(Continued from first page.)  
service, and more are under construction. The fortifi
cation of this important point possesses more than 
usual interest at the present time, when defensive pre
parations of all kinds are being pushed forward with 
haste. The original plans called for 176 mortars for 
New York, located at various points. 

O u r  engraving shows a quarter of what is known as 
Battery No. 1 A, and it is situated on the Sandy H ook 
spit, so that it controls not only the entire ranges of 
channels leading into the lower bay, but the lower bay 
as well .  'l'he mortars are h idden behind and below 
great earthwOl'ks, so that only a shot dropping in ver
t ically cou ld  inj ure them. A shot of this nature could 
hardly be fi red from a war vessel, owing to the great 
elevation of the guns wh ich wonld be necessary. In 
1895 the stringent regulations regarding fortifications 
were relaxed sufficiently to allow members of the press 
to inspect the fortifications ; but since our visit they 
have been closed against visitors, so that it is possible 
wille changes have been made, but we believe the facts 
gathered by our representative at this time are accurate 
as regards the mortar batteries at present. 

In  the first place, the mortar battery is o n  a part of 
the Hook where it cannot well be seen except from one 
of the l ighthouses or the other fortifications. The 
arrangement of the battery wil l be understood by 
reference to our plan. I t  consists of an earth work with 
four pits, with flaring sides connected by underground 
bOlllbproof passages. It is surrounded by a solid 
counterscarp wall twenty feet high. This wall is not 
intended in  any way as a protection from the enemy's 
fire, b ut merely as a shield against a storming party's 
assault on Lhe works. Inside of this wall and im
mediately at its base is a deep d itch. The space be
tween the wall and the embankment would prove an 
awful place of slaughter for invaders, as at two corners 
of the waH are rapid-fire guns cOlllmanding all four of 
the trenches, and a murderous fire, which noth ing could 
resist, could be poured out on the assailants. 

From the ditch rise great earth embankments slop
ing gradually to a height of 35 feet. The four mortar 
pits are protected by a wall of concrete of great th ick
ness and a lining of steel. The pits themselves are 
small, being j ust large enough for the four big mortars, 
which are set on turntables which can be moved by one 
man. We have already described the 12-inch mortars 
used for this fortification. (See the SCIENTIFIC AMERI

CAN SUPPLEMENT, Nos. 888, 920. ) Mortars of this 
kind can be built in less time than rifles and at a less 
cost, and when supplemented, as at Sandy Hook, with 
forts equipped with the most modern coast defense 
guns, they are very effectual, as the war vessels can
not stay long enough at great range, which is necessary 
to give the guns sufficient elevation, to do the mortar 
batteries damage. Ordinary shell firing from rifled 
guns gives greater range or greater penetration at the 
same range ; but, on the ol!hoc hand, the sides of armor
ed ships, at the water line at least, are protected by thick 
armor, w h i le the dlicks are not very heavily plated ; so 
that a �hel l  or armor-pief<loing projectile would inflict 
serious inj ury on a vessel, even though she had a thick 
protective deck, for the shots would pass through a 6-
inch steel cleck. The gres.ter accuracy, also, of hori
zontal shell firing is in pdrt offset by the system of fir
ing mortars in groups, so that if some shots may go a 
l ittle short of the vessel or beyond it, there will remain 
others which will fall directly upon it. The full service 
charge for the 12-inch mortars is 80 pounds of brown 
prismatic powder and a shell weighing 1 ,000 pounds 
carrying 100 pounds of high explosive. An extreme 
range, with satisfactory acc�racy, of five miles has been 
attained. Tests of these mortars have demonstrated 
that the fire can be so concentrated that the projectiles 
fired from a group of sixteen mortars, fi red simulta
neously, if desired, wil l  fall well within the space cover
ed by a ship's deck plan, crushing the mightiest vessel 
afloat l ike an eggshell with the tons of projecti les, not 
to mention the explosion of the high explosives. O ur 
engraving shows only one pit of the mortar battery, 
there being four in all ,  but the mortars may be fired 
individually, in groups of fou r  or the whole sixteen m ay 
be discharged at once. Each mortar is moved independ
ently, and the men at the mortars can see nothing but 
their guns, the armored embankment and a little patch 
of blue sky overhead. They do not fire the mortars 
nor do they see the vessels in the channel. All the offi
cers and men have to do is to train their pieces accord
ing to the directions telegraphed to them by the ob
servers, who lllay be half a mile away. 

The observers have range and position finders and 
glasses, while spread out before them is a map or 
chart of the harbor, marked with numbers inclosed 
in squares. If a hosti le warship  approaches, they 
• .  plot " her course on the chart until it is decided 
that she is within effective range. The obsen'ers find 
that the war vessel is going in  a certain direction and at 
what speed. From this they calculate that she will be 
in a cE'rtain square at a certain ti me. Then they tele
graph the order and designate the location of the ship 
to the man who does the firing. The latter is located 
at that point marked X in the plan. He can see 
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nothing down in the bombproof gallery except a chart, 
a duplicate of the one used by the observers. '1'he 
officer in the mortar battery has a table showing at 
what elevation his mortars will fire a shot to carry 
such a distance. He quickly makes his calculations 
and sends his orders to the pits. Up go the shining 
muzzles, until they point to the sky, then there is a 
pause and suddenly the d ull brown mound of earth on 
the sand spit, not visible. from the doomed vessel, 
spouts flame li ke a volcano and one or four, or even 
sixteen projectiles, each weighing half a ton, rise and 
descend in a gracefu l  curve on the warship. 

The magazine bisects the central bombproof gallery 
and it is protected in all  directions by earth and steel. 
Running from the magazines to the mortar pits and 
from mortar to mortar are steel tracks for the little 
cars that serve the guns with ammunition. Turntables 
are placed at the intersection of the galleries, and the 
entrances to the pits and bulletproof doors are hung at 
the main entrance and each of the counterscarp gal
leries. 

The huge battery, with its two 12 - inch breech-load
ing ritles on gun l i fts with a maximum range of ten 
miles, was completed at about the same time as the 
mortar batteries, and in an emergency like the present 
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it is gratifying to know that the most important har
bor of the United States is so adequately protected 
against invasion by sea. 

.. . . . .. 
The Currellt Supplement. 

The current SUPPLEMENT, No. 1163, contains several 
articles of unusual interest. An article on the " Maxim 
Gun " descri bes the very latest forms of this important 
machine gun. Various forms of guns are illustrated, 
including the tricycle, naval and the extra light rifle 
for cavalry and infantry use. .. The Passy Railway 
Tunnel " describes the work on the u nderground rail
road which will put the center, the west and the peri
phery of Paris in rapid communication for the coming 
exposition. ••  The Cinematograph " is an important 
article detailing the actual construction of the camera, 
the printing slide, the safety lantern, etc. , with direc
tions for developing, washing and fixing the films. 
This is an article which our readers have desired for a 
long time. . .  Experiments with the Glow Lamp " is an 
article by Hiram Maxim. .. Dr. Meyer's Expedition to 
the Source of the Xingu " describes life in the forests of 
Central Brazil. .. The Debt of the 'Vorld to Pure 
Science " is the presidential address at the annual meet
ing of New York Academy of Sciences, by Prof. J. J. 
Stevenson. .. Poison and Poisoners " is an in teresting 
and popular article. .. An Interesting Case of Gastro
tomy " describes the removal from the stomach of 
twenty-five staples for barbed fence wire, fifteen screws, 
six horseshoes, forty-six wire nai ls, twenty-one ca rt
ridges, two pocket knives, bolts and pieces of chain, 
making 119 pieces i n  all. .. T he Red and Blue Color
ing Matter of Flowers " is an interesting botanical 
article. 

• • • • • 

ACCORDING to a report of the Paris Journal des Arts, 
the director of the Rheims Museum has submitted to 
the French Academy of· Sciences a I1 llIlIbE'r of sl Ilal l  
glass mirrors which have lately been fou n d  i n  Gal lo
Romanic tombs of the Marne department. They are 
of the size of watch crystals. slightly con vex and cov
ered with pure lead without any admixture ; they had 
been fixed tn boxes as ornaments. In olden times the 
metallic mirrors are known to have been employed not 
only for looking glasses, but also as ornaments on 
tables and other furniture, even on dishes. Gradually 
other metals, such as tin, copper, si lver and antimony, 
were added to the lead in  producing" the glass m irrors. 
In t h e  thirteenth century pouri ng" the lead over the 
glass was commenced, which signifies the first step 
toward the manufacture of the famous Venetian mirrors. 
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Science Notes. 

Twenty-two business men, who acted as the coroner's 
j ury in the investigation of the recent great fire in 
London, and served for fourteen working days, re
ceived four pence (eight cents) each as compensation. 

C. B. Davenport points out the important part 
played by water in the growth of plants, and compares 
the developmental processes which go on in the tip of 
a twig to those which occur in the animal embryo. I n  
both there i s  first a period o f  rapid cel l d ivision with 
slow growth ; next a grand period of growth in which 
the general form of the embryo is acquired, the rudi
ments of the organ� are established, and the organism 
increases rapidly in size by the imbibition of water ; 
while finally there id a period in which the histological 
differentiation is carriE'd on, while the absolute growth 
increments cease to increase. -Proc. Boston Sc. Nat. 
H ist. , 1897, p. 73. 

While the population of Europe, estimated at 175,-
000,000 ill the beginning of the century, rose to 216,000,-
000 in 1830, 300,000,000 in 1870, and is now nearly 370,-
000,000, there has been a sti l l  more reIllarkable increase 
in the numbpr of towns with over 100, 000 inhabItants. 
There were only 21 of these in 1801 (with 4, 500,000 in
habitants), -1 2 i l l  1850, 70 in 1870 (with 20,000,000 inhabit
ants), and 121 iu 1896 (with about 3;7, 000, 000 inhabitants). 
In 1801 France had three towns with OVE'r 100,000 in
habitants, while England and Germany had two each, 
but in 1870 the figures were-England 18, GerIllany 10, 
and France 9, w hile in 1896 they stood-England 30, 
Ge rmany 28 and France 10. 

At the last convention of the American Medical As
sociation, in Philadelphia, Dr. J. B. Learned, of North
ampton, Mass. , described to the fraternity his �im ple 
method for the cure of insomnia, or sleeplessness, the 
whole thing being accomplished. without the usual 
resort to drugs. Briefly, IlI mcu lar and mental exer
tion , in a systematic way, is t.he course iIl volved ; t hat 
is, a series of positions of the body, lyi I lg upon the 
back and side in  t.he horizontal l ine, with the braion 
occupied in controlling and making changes, is the 
substance of the treatment proposed, the brain being 
occupied in  devising these changes and modifying the 
respirations-this Calls blood and vital energy away 
from the center of matter that keeps up the autolllatic 
motion and prevents sleep. The doctor terms this 
.. turning off the belts." The muscular llIotion consists 
in  fixing a certain group of muscles for a definite length 
of ti me, and then another and another change ; fatigue 
soon cOllies to muscle and brain thus controlled, and 
sleep is inevitable. 

Some particulars of interest.ing observations Illade 
with steam turbi nes are given in a paper read before 
the Albany Institute by Mr. J. F. McElroy, says Engi 
neering Mechanics. He states that a disk varnished 
with shellac will throw the whole of the varnish off 
when run at a very h igh speed. The lac under these 
conditions flows over the surface of the wheel toward 
the periphery, where it is flung off, about one hour 
being required for the complete stripping of the sur 
faces. A particular turbine wheel,  he  states, caused 
l ittle trouble up to a speed of 3, 500 revolutions per min  
ute, but  on attempting to  increase its speed beyolH 
this figure, vibration was set up and the flexible shaft 
on which it was mounted sprung sideways M inch to 
72" inch. Raising its speed stil l further, a state of sta 
bility was again reached at which the wheel ran 
quietly, but on approaching a speed of 7, 000 revolu 
tions per m inute vibration again appeared. The trou 
ble arising at the critical speeds was, he found, llI iti 
gated by a gentle end pressure on the shaft at these 
periods. With ball bearings he had fai led to get satis 
factory results, as soft steel was used for the beari ngs 
This steel flowed under the pressure of the balls, ever 
very lightly loaded . •  

Scientific Ballooning".-In order to test the accuracy 
of the formula of Laplace for deriving the altitude of a 
balloon, etc. , from the barometric record, Cail letet, has 
devisecl a photographic call1era which has llE'en con 
structed by GauIIlont. A prismatic box is suspended 
from the balloon, says The Engineer. Lenses are in 
serted i ll the lower and in the upper face. Between 
the two a band of sensitized celluloid is m oyed by a 
clockwork and ex posed at regular intervals. The one 
lens produces an image of the scenery down below on 
the earth, the other of the needle of the barollleter, 
whose point appears near the center of the platA, which 
ha� a size of 13 by 18  cen timeters (5 inches by 7 inches) . 
From the distance on the plate between two prolll inE'nt 
objects on the gronnd the height of the bal loon can be 
derived. Satisfactory experiments having been made 
with this apparatus on the Eiffel Tower, Hermite ami 
Besan<;on took i t  up with them on October 21 in their 
new balloon of 1 .  700 cu hic meters capacity, a gift of 
the Russian scientist. Balaschof. 'fhe weather was 
tempestuous, and the balloon descend Pli after a trip of 
fo ur hours, having attai ned an al t itnde of 2, 000 meters. 
The camera is said to have answered very WE'll ; twenty
six photographs were obtained. The appara tus is now 
to be secured against the influences of very low tem 
peraturee. 
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THE KEY OF THE GULF-THE TORTUGAS ISLANDS. 
BY C. F. HOLDER. 

1860 Fort Jefferson was near completion, but war being on each key surrounding the fort, the place could be 
declared, it was h urriedly fortified, and has never lllade impregnable. 

Dry Tortugas is an erroneous term applied to the 
group of keys or islands which constitute the extreme 
outer Florida reef. Key West is the most important as 
regards inhabitants, now boasting a large Cuban or 
Spanish-American contingent. Continuing to the 
southwest, we come to the Marquesas Islands, and 
finally, about sixty miles frOID Key West, l ies Gar
den Key, on which is situated the finest fort of the old 
class in the United States ; a magnificent structure, 
t hree tiers of brick masonry, filled in with concre l 6-
the whole forming a defense which, while of not much 
service to-day against modern guns, was, during the 
late war, considered a formidable fort. 

been entirely completed nor has the original plan been The old fort presents a picturesque appearance, and 
carried out, which would have made it one of the seems to rise directly from the water. The key con
strongest fortifications in the wOI·ld. tains thirteen acres, and the fort almost surrounds it, 

The Tortugas Islands have been almost neglected 
since the war, when the Dry Tortugas obtained a some· 
what unenviable reputation by being used as a mili

Approaching the group from the east, the keys there being about an acre of ground on the outside ; 
gradually take shape-East, Middle, Sand, North, Log- but on the north, west and south fronts the sea wall 
gerl.Jead, Bird, Garden, Long and Bush Keys. East breasts the sea, and between it and the fort there is a 
Key is the largest ; Loggerhead the longest and bear- wide moat ten or t welve feet deep at high water, be
ing the light of that name. They are all made up of yond which rise the walls with their frowning ports. 
coral sand and shell ,  washed up by the sea, and capped Each face is pierced for one hundred and thirty large 
by a thicket of bay cedars, and in some instances man- guns ; and as there are five faces, the total equipment 
groves. The entire group, roughly speaking, includ- would be about five hundred guns. The two lower 
ing the outlying reef, occupies an area of seventy tiers alA in casemates ; the third on the parapet, where 
square miles ; being about ten miles in length from at each angle there is a bastion tower, reached from 
north to south and perhaps five or six from the Bush below by a windmg granite stairway, all of which 
Key reef to the outer reef west of Loggerhead. It is gi ves the old· fort an attractive and castellated appear· 
really an atoll, cut by a maze of deep blue channels ance. The writer well recalls standing here at the out-

tary p r i s o n .  
Tortugas was 
not so disagree
able a place as 
it was painted. 

For t h i r t y  
y e  a r s  it has 
been a l  m o s t  
deserted. The 
old guns are 
lying w h e r  e 
they were left 
by the troops, 
some unmouu l
ed, the  carr i ·  
ages rusting in 
the s u  n and 
rain,  a n d  the 
fort has an ap
pearance n o t  
creditable t 0 
the g o v e r n 
ment that has 
expended mil
l ions .upon it. 
But n o w  in
dications point 
to the belief 
t h a t  the Qld 
fort will be re
h a b i I i  t a t  ed, 
and the garri
son ,  which has 
b e e  n c o ·m -
m a n d e d  b y  
s o  m e of the 
best k n o  w n  
officers in  the 
a r m y ,  w i l l  
again assume 
an air of life 
and activity. 

THE FORT AT DRY TORTUGAS. 

break of t h e  
war, watch ing 
an i n c  0 1II ing 
steamer which 
was supposed 
to be the Ala
bama or 1!Ol1ie 
C o n  f e d  e rate 
cruiser. There 
was not a gun 
on the fort at 
that time, and 
as the v e s s e  I 
refused to stop 
a t  t h e  com
mand of the 
h ealth officer, 
those 011 the 
fort, of whom 
the late Quar-
t e r  m a s t e r 
General Meigs 
was one, sup
posed that they 
were to be cap
t u  r e d .  The 
vessel proved, 
however, to be 
a t r a n s p o rt 
loaded w i  t h  
g u n s  a n d  
t r o o p s ,  and ' 
from then on 
Fort Jefferson 
was well equip
ped. I t  w a s  
here that the 
c o n  s p i r ators 
were sent, and 
some of their 
e ff 0 r t s at es
cape made life 
at the fort ex
tremely excit
ing at the time. 

F o r  s o m e  
t i m  e it h a s  
h e  e n in t h e  
hands of t h e  
Department of 
Slate, w h i c h 
e s t  a b lished a 
q u a r a n  ti n e 
station h e r  e , 
and army sur
g e o n s  h a v e  
been stUdying 
t h e  y e l l o w 
f e v e r  g e r m  
theory. B u t  
the threatened . 
trouble w i t  h 
Cuba has re
sulted in the 
re-es t a b l i s  h
m e n  t of the 
post as an army 
a n d  n a v a l 

MOAT SURROUNDING THE FORT AT DRY TORTUGAS. 

F r o m  t h e  
water the great 
fort presents a 
frownin g front, 
but, landing at 
the wharf an d 
passing 0 v e  \' 
the drawbridge 
i n t o  t h e  i l l 
terior. one un·  
derstands fll I I �' 
why the terlll 
Garden K e �' 
was gi ven t o  
this i s  I a n d .  
H e r e  a r e 
groups of lofty 
c o c o a n u t 
palms on either 

station. The 'Vhite Squadrou is lying off the fort ; coal which wind in and out in a lIIal'velous manner, form
has been sent there for the fleet, and a large contract ing an ideal and perfect harbor, but so narrow that it 
has been given for the deepening of the harbor near would be difficult for the largest cruiser to turn. Dur
Garden Key, so that the largest cruisers can rUll in and ing the war the largest transports entered the port ; 
coal. even the large ship . .  Vanderbi lt, "  afterward changed 

It is a singular commentary on the inactivity of the i nto the sailing shin " T hree Brothers, " entered the 
government for the past three decades that this post harbor, which is very deep. 
or fort, the most important strategetical position in the The main entrance is from the east. vessels sai l ing 
South, the key of the Gulf, the Gi braltar of America, for Loggerhead Llght, three miles away, almost passing 
should have been left in charge of a sergeant all these Tortugas, then a buoy is suddenly seen, and the vessel 
years and practically ignored. In 1819, the United nearly doubles on her tracks and steams into a narrow, 
States purchased these keys and the whole of Florida intensely blue channel, which completely encircles the 
for the sum of $5, 000,000 ; and considering the fact that I key, so that a vessel passing in the main channel is not 
the keys are bllt a few hours' run from Cuba, it was I obliged to turn, but passes directly around the key and 
deemed necessary to fortify the exposed points ; 80 Fort out again. 
Jefferson was begun in 1847, and Fort Taylor, at Key Fort Jefferson stands i n  the center of the group. and 
West, some time later. the original plan was to 'have the various is lan ds, Bird, 

The laboring work was done almost entirely by Sand, East and Loggerhead Keys, provided with bat. 
sl�ves h ired f�om th�ir masters in Key Wel't, the I teries. This can now be don e, and with sand -bag forts, 
skilled mechamcs commg from the North. In 1859 and , and one or two disappearing guns of the largest caliber 

s i d e  o f  t h e  
walls, while beneath a grove of mangrove trees is the 
path Hned with out-of-date shell and solid shot which 
have stood here for nearly forty years. 

The quarters for officers and men are perhaps among 
the finest in the country, and are large three-storied 
buildings following the general direction of the faces. 
The one on the north and west is the officers' quarters, 
while that to the east is for the men. It was here that 
Billy Wilson's men mutinied during the war. An old-

fashion ed l i ghthouse rises a few feet above the parapet, 
an d  at its base is the keeper's cottage, where for years 
lived old Capt. Benner, who. it was said, foun d  twenty 
thousand dollars in doubloons at the wreck of an old 
galleon on East Key, eight or ten miles away. This 
house and light are made the location of " Jack Tier," 
one of Cooper's novels. 

The ground of the interior is white san d ,  here and 
there covered wit.h Bermuda grass and a long wiry 
grass which gro ws l ike a vine, throwing out roots h f're 
and there and forming a trap to the unwary. The 
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PUEBLO ARTS AND INDUSTRIES.-II. The illustration shows the native costume of the Moki 

BY C08)(08 )(INDELEFlI'. women, as also the style of hair dressing peculiar to 
parade ground is in the center, and here the writer 
saw many battalions of prisoners mustered during the 
war. They were sent down in transports, and as they 
marched ashore were a sorry lot. Many were mana
cled or secured with ball and chain, being considered 
desperate characters, and sentenced to Dry Tortugas 
for a term of years 

Prior to the establishment of Fort Jefferson, in 1847, 
the islands were the resort of wreckers and pirates, 
who reaped a rich harvest from the wrecks of the time. 
The writer discovered a large Spanish gun, with the 
coat of arms of Spain stil l  intact, on the shoal reaching 
out from Bush Key. The gun was raised and placed 
in the fort. 

More important than Tortugas is Key West, where 
a city has sprung up, and property valued at mil
lions of dollars is almost entirely unprotected. The 
island of Key West is about five miles in length and one 
in breadth. The city, or rather the most prosper
ons portion of it, is on the southwest side, where the 

.The western tribes of the Pueblos, and especially the them and described in the last paper of this series (SCI · 
Moki Indians of Arizona, have been but little affected ENTIFIC AMERICAN, January 15, 1898). The essential 
by the march of time since the Spanish conquest three part of the dress is a blanket woven in a fine lozenge 
and a half centuries ago, and many of their arts and pattern, of native black wool, bordered with a :wide 
ind ustries are almost exactly the same as they were when band of dark blue, separated usually from the body of 
described by Castaneda. In the eastern Pueblos, along the blanket by a raised cord of green. The two ends 
the Rio Grande, there have been many changes in  the are brought together and sewed, except a space of a 
l ife of the people, who have been to a certain extent few inches to allow the passage of the arm, thus forlll 
Mexicanized, and the ar�s found in an almost aborigi- ing a baglike garment open at both ends. In use the 
nal state in the West, on the Rio Grande are all more blanket is draped over the person in the manner shown 
or less modified by that influence. .The more primitive in the illustration, passing under the left arm and over 
western tri bes h ave, therefore, received m uch more at- the right shoulder, the right arm passing through the 
tentioI). from scientific investigators, and are naturally opening left near the top of the seam. When the 
of more interest in the present state of our knowledge. wearer is not at work, the blanket is often drawn over 
When the purely aboriginal features of Pueblo arts the left shoulder, leaving only the right arm free, as 
have been exploited, the study of modifications due to shown in the uppermost of the three figures in the illus
contact with a higher culture will have · an even tration. 
greater interest. Sometimes an additional blanket is thrown over the 

reef reaches away and affords 
protection to a fine harbor-one 
which would float the navies of .: :' 
the world, and is of great im
portance as a naval station. The 
island rises to a maximum height 
of twelve feet, this being a cal
careous ridge. At other places 
it is but a few feet above the 
water. Yet the accumulation of 
soil is sufficient to afford luxuri
ant  vegetation, the island being 
covered with trees, b a n  a n a s , 
plantains, g u a v a s ,  cocoan uts, 
tamarinds, and other tropical 
fruits being prominent. 

The armament of Key West is 
of the ancient type, and entirely 
obsolete. It consists of a fine 
fort of the old style. Fort Tay
lor rises directly from the water 
on the southwest side, command
ing the approach to the harbor. 
It is connected with the land by 
a drawbridge, having a fine front 
of granite and brick, with castel
lated walls, bastions, etc. Li ke 
Fort Jefferson, Fort Taylor is 
pierced for three tiers of guns. 
The accessory defenses consist of 
two martel lo towers. These h ave 
caselllated walls, but are useless 
from a modern stand point. 

The q uestion of climate is one 
which interests many when this  
region is to be repopulated with 
troops. The writer spent several 
years at Tortugas, and is pre
pared to say that, when the quar
antine rules are absolutely lived 
up to, it is as healthful a place 
as one could wish. 

shoulders. Castaneda says : "The 
women wear blankets, which 
they tie or knot over the left 
shoulder, leaving the right arm 
out. " That description , so far 
as it goes, applies as well to-day 
as it did in 1540. He adds that 
.. They gather their hair over 
the two ears, making a frame 
which looks like an old fashioned 
headdress." 

The blanket dress constitutes 
practically al l of the native 
woman's costume. On occasion�, 
and e!<pecially when she gops 
away from home, a woman l I Iay 
wear moccasins, made of del' r 
skin with raw hide soles . A large 
part of the deer skin is left 
attached to the moccasin, and 
is wound round and round the 
lower leg, forming a bulky kind 
of legging, but this is more often 
seen among the Navahos, who 
travel much, than among the 
Pueblo women, who seldom 
leave home. It is  a common 
sight, however, along the rai l
way which passes near some of 
the eastern Pueblos, where t he 
women congregate on the plat
form at train time, to peddle fruit 
and pieces of pottery to the pass
ing tra yeler. There also the 
native blanket dress can be seen , 
usually worn over an underdress 
of calico print. 'rhis u nderdress 
is rare in the West. 

The great reef which surrounds 
the Florida keys in former years 
was interesting as being the only 
coral reef on the American conti
nent within the j urisdiction of 
the United States. At Tortugas 
it represents  an area of seventy
fi ve or one h undred square miles, 
and was a vast grove of coral 
polyps, cut here and there by 
the  deep blue channels peculiar 
to the region ; but some peculiar 
occurrence has changed much of 
this. A few years ago the coral 
of the reef, even so far as Key 
West, died, and at present it is 
difficult to find any in shoal 
water, where formerly it could 

HOPI MAIDENS, SHOWING PRIMITIVE PUEBLO HAIR DRESSING. 

There is a charming simpli
city about some of the  customs 
of the western Pueblos, which 
still retain their aboriginal form. 
\V hen a young man has detel' 
IIJ ined in his own mind that l i f( ,  

without a certain young WOIlHUI 
would be but. a dreary wast!'. 
h e  speaks to h is own parents 
about the matter aFid they pre
pare for him a little bundle of 
gifts, in which is  usually in
cl uded a blanket and a bucksldn. 
This bundle he takes to the 
house of the young' woman and 
leaves it there careful ly and by 
stealth, so as not to be seen ; but 
usually a pair of very interested 
eyes watch his Illovements from 
w ithin. If the bundle is re
turned, he knows that he must 
seek elsewhere ; if it is retained, 

be taken u p  by the cartload. It is assumed that an 
earthquake opened a crack in the vicinity, permitting 
sulphurous fumes or some gas to escape that destroyed 
the polyps. This is of course theory, but the fact 
remains that something occurred which resulted in the 
almost total destruction of coral life in this locality. 
But this may be only temporary. Corals grow much 
more rapidly than is generally supposed, and in a 
short time the reef will again blossom with these 
mimic flowers. . . . , . 

H. L. RUSSELL and S. M. Babcock consider that pro
foun d  changes of a physical and chemical nature, 
which occur in milk from which bacterial fermenta
tions have been excluded, are of a non-vital character 
and due to the presence of ready formed enzymes in 
the milk as obtained from the cow. Moreover, they 
have separated out proteid converting enzymes, and 
proved that they exert a curdling as well as a digest
ing function when applied to milk. They believe, 
therefore, that the ripening of hard cheese is caused 
by the joint action of bacteria and enzymes.-Nature, 
lvii . ,  373. 

Perhaps the best known art of the Southwestern : he thereupon becomes an accepted su itor, and there-
tribes, aside from pottery making, is blanket weaving. after the young cou ple can be seen on an y bright day 
The blanket is an integral part of the Indian dress, in some sheltered nook on the house top, the IlIan knit
and in the manufacture of the h ighest grade the Mokis ting himself a pail' of woolen leggings or footless stock
have always been pre-eminent. Oddly enough, among ings and the girl dressing his hair with a bunch of grass 
thel'e Indians weavi l lg  is the work of the men. whereas or straw, the ends of which serve as comb and brush ; for 
in other tribes, and especially allJong the Navahos, who these people are very proud of their long black hair, and 
roam over the surrounding country, the weaving is ex- devote much time to its care. When all the prelimin
elusively done by women. M uch has been written aries are arranged, the man goes to the house of the 
about Navaho blan kets, and within recen t years woman's people and becomes an adopten member of her 
enormous quantities have been shipped out of Arizona I family. This custom has had a marked effect on the 
and New Mexico by the traders, b ll t  the much finer architecture of the villages, as will be pointed out in  a 
Moki blankets are but l ittle known. Among the Na- I later paper of this series. That the custom is an old 
vahos the art has already passed through that stage of one is evidenced by the remark of Castaneda : . .  When 
degeneration which invariably attacks It native art I any man wishes to marry, it has to be arranged by those 
for the products of which a large foreign demand arises, ; who govern. The man has to spin and weave a blan ket 
and it is difficult now to purchase a Navaho blanket and place it before the woman, who covers herselt 
more than a year or t wo old, while the types, both of with it and becomes his wife. " 
design and weaving, prevalent five or six years ago are Although the Navahos now make only the coarsest 
no,,: pr�ctically unknown. �uch conditions are n?,,: j�st I and cheapest blankets of native-grown wool, using 
begmmng to affect the MokI manu factures, and It IS m- l fine Germantown yarn in their finest work, the Mokis 
teresting to note that the changes of a year or so past still make their best blan kets of yarn spun by them
are greater than those of the previous three centuries. selves. Their best work is the woman's dress blanket, 
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a.ml although not so elaborate in design or gaudy in 
color as the Navaho product, it is technically  equal if  
n o t  superior. There is a tradition that when sheep 
were first introduced b y  the Spaniards they were 
never shorn until death, so that the supply of wool was 
very l imited ; but, be that as it m ay, the Indians now 

shear their sheep regularly and dispose of most of the 
product to the traders, for their own needs are but 
slig"ht. 

The illustration shows the manner of spinning and 
weavi ng, bot h  very primitive, but stil l effective. After 
tht' wool is washed it is carded on U1etal eards purchased 
fro m the traders an d made into coarse yarn, with the 

aid of a spin d le consistin g  of a l ight stick on which a 
d isk of th in wood is mount ed. The stick is rol led on 
the th igh , and no wheel or allY ot her applianee than 
the sim ple spindle is used . Should any dye be used, it 
is ap pl ied al ways to the finish ed yarn, but black, white 
and brown wools are often used without dyei llg. 

The  loom is extl'e llJely prim itive, as the i l lustration 
shows. Among t he � ava hos i t  is set up in the open air 
wherever con ven ience dictates ; among the Moki s  it is  
usually i n side the house, although examples are found 
no w alld th en on the terraces. The finest blankets are 
woven on looms set up in the sacred underground 
challlbers or k ivas, whieh are not 
in cereuJOn i al use during the sum
Illel' months an d are at that time 
used as a cl ub and lounging place 
by the llJen of the tribe. Many of 
the kivas h ave appl ian ces built into 
them at the t ime they were con
structed , for the attachment of 
loom�, and were apparent l y  design

ed as much for use as blanket fac-
tories as for ceremonial pu rposes. 
T h e  l\Iok i  blankets have long been 
:tn art icle of barter with other 
tribes . 

The process of weaving is extreme
ly tedious and slow, and often 
months elapse between the begin
n i ng and the completion of a blan
ket, but time is not an element con
sidered by an I ndian workman . If  
he can secure $3 for an ord inary 
saddl e  blanket, he is eontent . A 
bed blanket brings from $6 to $10, 

whi le fancy blankets of American 

yarn have been sold for $50 and 
$(10. The dress blanket of the  

l\I o k i s  c a n  seldo m be purchased fO l' 
l ess than $10, and they are difficult 
to procu re at any priee. 

There is a cons iderab le demand 
for Ind ian blankets on the part of 
t ravelers and Illen who live more or 
less in camp, but it  is a singular 
fact that Indians themselvt's never 
u se them as a body covering when 
they can procure others o f  Ameri
can make . It  i s  no uncommon sight 
i n  a trader's store to see an Indian 
trading three or four native blan
kets for one of American manufac
ture. The reason is simple. Owing 
to the coarsen ess of the yarn and 
the crude 100l11s employed , the na
tive blanl,et is heavy but is not 
warm. Cold winds penetrate it 
easily, although one of the types 
cOllJ m o n  a few years ago was woven 
of h ard t w isted yarn bea ' en down 
so fi rm ly that the blanket would 
hold water for se\'eral hou!'s. I n  
a bed, where the u lall kets are cov
ered by others and protected from 
direct contact w ith cold air, they 
serve fairl y well, although heavy in proportion to tht'ir 
warmth. Th e I ndians themselves seldolll use beds of 
any kind, an (l have l i ttle u se for warm body coverings, 
exeept wh en i l l  the open air. \Vhen a Ulan is  at home, 
h is  costul lle  consists usually of nothing but a breech 
cloth, and ch ildren of both sexes run naked until they 
are five or six years old, The body thus becomes i n 
u red to chang"es of temperature, and the ordinary cos
t l!llIle of calico shirt and breeches is sufficient . 

hut the nights are al ways cool i n  the plateau country, 
owing to its great elevation a bove the sea, and I)ome 
add itional coverin g  is then necessary. The blanket 

su pplies the needs of the people exactly;  but the Amer
iean blanket is 80 much softer and more flexible, so 
m uch l i�hter in weight, and, w ithal, so much warmer, 

t h at it has praetieally supplanted the native product 
for Indian use . 

J t itufific !mtricali. 
Physiological Effects of Snake Venom. 

The effects of snake bite, the physiological influences 
of snake venom, have been a subject of extreme i nter
est to the schools of medicine and the w ider audience 
of t1J.e unprofessional public. Experiments have been 
made by a series of observers, and the prevalent im
pressions of those who have witnessed the results of 
snake bite in the human subject have been recorded 
and compared. In the Journal and Proceedings of the 

Royal Society of New South Wales for 1895-96 I have 
recently come upon a rather comprehensive artiele on 
this topic, from which, on account of its new data, I 
condense a general review of the subject, which mllst 
i nterest the great number who regard this singular 
pathological phenomenon with natural wonder. 

Prof. C. I. Martin, who prepared the paper referred 
to, h as especial ly experimented w ith the poison of the 
Australian black snake <Pseudechis porphyriacus), one 
of the most dead l y  and sinister of the group of vipers. 
Sn ake poison is  rapidly absorbed when introdueed i n  
a serous sac " such a s  t h e  pleural or peritoneal eavity ; "  
its effects most q uick ly show n when i ntJ'Od ueed directly 
into a vein .  The i nteres t i n g  question whether snake 
venom can be absorbed by t he lllUeous membrane of 
the alimentary canal seems answered in the n egative. 

SPINNING AND WE AVING. 

animals, the frog. In the case of injection the bemo
globin crystal l izes even within the body. . .  The urine 
nearly always con tains such crystals, and on three 
occasions an animal died two or thr�e days after the 
injection of the poison with suppression of urine, alltl 
microscopic examination of the kidneys has shown the 
tu bules to be completely blocked with hemoglobin 
crystals. " Martin is  inclined to believe 1:riat the dis
appearance of the leucocytes is due to their collection 
in the tissues, not to their rapid destruction . Gener
ally venom induees clot, but this tendency is suc
ceeded by an opposite effect. In one instance " the 
b lood in the whole vascular system , exceptillg only the 
pulmonary veins and the left auricle, was found to be 
solid ." Recently fed dogs died from venom in a shorter 
t ime than fasting dogs. Rapidity of injection hastens 

death.  Large quantities of venom can be i ntrod uced 
slowly into the circulat ion w ithout prod uci ng clotting. 
The first portion i ncreases coagulabi li ty , this is super
seded by an opposi te action, " and the establishment 
of this inhibi tory phase confers immunity against the 
remainder of the i njection . "  'l'he resistance to clot
ting establish es so· called " negati ve phase blood, "  i n  
w h ieh the delay t o  eoagulate rE'aches such a l imit t hat 
put.rE'i"action fi rst sets in. The toxic bodies k now n as 

n ueleo-albumens produce identical 
resu lts with those eaused by venom. 

In man, after death from poison
ing, the blood is  almost i nvariably 
fluid-a result due to resistance , by 

whieh the negative phase super
seded coagulation.  Venom destroys 
the germieidal power of serum. Ve
nom breaks down the walls of the 
blood vessels, causing i nternal he
morrhages. The power of venoms 
from different poisonous speeies va

, ries, in this respect, greatly. Boil
ing or raising the tem peratu re of 
\'enoms very markedly diminishes 
their toxicity. The venom depress
es the circulatory meehanism. After 
injection the blood pressure is low
ered an d a profound aetion u pon 
the circulation effected . A gain, 
blood pressure llIay subseq uently 
be i n creased owing to intravaseular 
clotting, by wh ich th e arterial blood 
is prevented from emptying itself 
into the veins. Martin  inclines to 
the belief that the fall in blood 
pressure from venom " is mai nly 

due to a direct action of the pOIson 
upon the h eart, " not, as assumed 
by Mitchell and Reichert, u pon the 
vasO-lllotor centers. Kidney and 
spleen contract in volume from 
snakt> venom. Snake venom affects 
the nervous system , causing " de

pression, faintness, loss of cO-OI'di n 

ating power and ult imRcely paraly
sis. " Martin describes the effect of 
venom upon an an i mal as fol lows : 
" It  produces uneasiness which va
ries according to the amount in
jected, sl eepiness, lethargy, and, in 
a !log, vomiting. The lethargy in

creases and is succeeded by wt ak
ness, whieh is at first lllost mani
fest in the hind quarters. The ani
mal remains qu iet and di;;inclined 
to move. If made to walk, its gait 
is unsteady and aecompan ied by 
inco-ordination of movement, At 
the same t i Ille it  responds less 
readily to any form of stim ulation 
and its sen�es appear dul led. Later 
it is quite unable to stand, the 

'Veil." Mitchel l showed -t hat it was uot absorued from : p u p i l s- become d i lated and insensible to l ight, and the 
the crop of pigeons, though in t he ease of a b rasioniS of I breat h ing .shallow and slowed."  Again, .. I t  would 
the sallie it was. Fayrer and Richards thought they I appear as if the poison llI ust reach a certain proportion 
proved a sligh t absorption, which modified Mitchell's in the circulating blood before it can seriously i nterfere 
concl usions. Mart in found two rats in exeellent health with eardi ac contraetions, but once this proportion is 
at t h e  end of a week w hich " were fed daily for one reached, the heart is very speedily and profou n dly af

week on bread and milk containing one h u ndred ti llles fected. "  Respiration at first quiekened, in the next 
a fatal dose of venOlll . "  B u t  auras ion of the stOlllach stage is diminished and asphyxiation results. Body 
resulted in death i n t \\'o hours and a half. The f,pees temperature may be increased or lowered , owing fi n t  
eontained n o  venom. I t  was su pposedl y  destroyerl in I to a d isti net heat-producing (thenllogen ie) effeet and 
the al imentary tract, as it is decom posed by artifici al ' secon dly to refrigeration ind uced by depression an(] 
pallcreatic  digest ioll . It is not d estroyed by gastric m u scular apath y. 
digestion. A tb ird exper imen t  seemed to show a slight I n  co bra poisoning, convalescence, if the system suc-
ahiSorption. cessfu lly resists the venom, is  abru pt, and no bad 

Venom i ntroduced in  th e blood ki l ls  th e leucocytes , effects supervene, not even alb um in uria : but in viper 

changes a?d d ecomposes tl�e red ce l l

,

S' � issolves out th� I 
p�isoning ': the an imal suffers frolll great 

.
loeal and 

bemogloblU and leaves s hrIveled n ucleI. These n u clei wl despreadm g hemorrhage and <:edema, whIch al m ost 
• . ' . " soon began to swell,  the granu les becalll e less distiI l- invariably suppurates . " L. P. GRATACAP. 

TRUFFLES w i ll soon be culti vated on scientific prin ci- guishable and e\'entually disappeared. The d isappear- i • , • , .. 
pIes and are l ikely to become cheaper. M. Chatin,  who ance of the red eells was so com pl ete that at the e n d  of I PARIS has found it necessary to put a check to the 
discovered that the tl:uffie is

. 
a l11ushrooIl� , has an - fifte�1l mi .n llt es there W,:8 �lOt h

.
ing except, t h e sl,i (�ht, eol- h aphazard d�col'ation of � 1E'r p u blic pl�ces . The 

.
pre

nouneed to the Acadelllle des SCiences, at Pans. that the omtlOn of the fi t'ld to d l�t JllgU iSh the preparat lOl I  from I feet of the Sel l le  has appoll lted a teehmca l COlll lll l ttee 
D n c  de Lespane, brot her of the Dnc de Gmmont, has j one of lympl l . " Blood corpuscles of (l ifferent llIall J l IHtl s ! of artists, arch i t eet�, an (l ot hpr eOi l l pett'n t j u d ges, to 
found out how it �erlllinates and on what leaves its exh i bit  marked variation in their power of I'esist- l' which al l plans affecti n g  the outward appearance of 
spores will become fruitful. ance, The dog seems the most sensitive ; among lower the city must be submitted for approval. 
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LEONARDO DA VINCI' S HIGH 4NGLE MORTAR. 

Leonardo da Vinci was one of the greatest and most 
versatile Illen who ever l ived. W hen universality of 
talents are considered , all must stand aside in Leon
ardo's favor. D uring his  lifetime, 1452-1519, every 
h uman attainment was his, and nearly every honorable 
pursnit, barri ng the commercial, was followed by him 
with Illore or less success. He was painter, sculptor, 
architect, poet, m usician, philosopher, psychologist, 
author, cri tic. traveler, aeronaut, mathematician, phy
sicist, chemist, geologist, mineralogist, astronomer, 
anatomi:st, physiologist, surveyor, topographer, engi
neer (civil, mechanical, mining, naval and military), 
and inventor. 

We cannot concern ourselves with any of the 
achievements of this remarkable man, except to briefly 
r�fer to one of his most curious inventions, which is 
the direct precursor of the modern high angle battery 
which we il lustrate elsewhere. 

In his capacity of a naval and military engineer 
Leonardo showed his love for the terrible. In the 
Illemorable letter intended for the Duke of Milan, 
which is one of the curiosities of the Renaissance, he 
describes the various engines of war which he cou ld 
fabricate, and the means by which he could over
come the enemy. Leonardo has left hundreds of 
sketches of catapults, ballista, gigantic crossbows, 
breech-loading cannon, mitrailleuses, serpentine or
gans, and steam cannon. The breech-loading cannon 
antedated Leonardo, though he made substantial im
provements in it. He devised breech-loading mitrail
leuses for giving both a parallel and a fan
shaped fire. He it was who discovered 
the secret of the conical rille ball, and 
he invented explosive bombs. When it 
is said that Leonardo understood the 
principles of the very modern " built-up " 
gun, it may well be said that this might 
he called his greatest title to fame as an 
inventor. He has left minute sketches 
of guns reinforced by hoops shrunk on, 
and even of wire guns. 

The h igh angle mortar shown in our 
engraving is one of the most curious of 
military engines illustrated in Leonardo's 
manuscript. It is taken from the " Codex 
Atlanticus," which is now in ·Milan. Like 
all of Leonardo's sketches, it  is accom
panied by notes written backward in a 
crabbed hand. He divides the ordnance 
question into fortress, siege, field and ma
rine ordnance, and the mortars shown 
belong to the class of siege pieces. In 
principle they resemble the mortars which 
form the subject of our first page engrav
ing. They are stulllPy mortars mounted 

. on trunn ions, and are elevated or de-

- ' 0 
I� 
� 

J c itutif ic �mtricil. 
tion of handwriting, paper and ink has become a pro
fession. 

The examination of literary form and vocabularies is 
also expert work which has been carried to a great 
length by the so-cal led higher critics. Many threaten
ing and scurrilous letters are sent through the· mails, 
contrary to the law, and in these cases the services of 
both classes of experts may be needed to determine the 
author of the letters. 

Mr. D. T. Ames, who is an acknowledged expert on 
handwriting, says : " Of all the fourteen h undred mil
lions of human beings on the earth, undoub tedly no 
two are identically  the same in their personality, but 
we venture to say that there are m uch closer approxi
mations i n  this respect than there are between the 
handwriting of any two persons. " '.rhe handwriti ng 
of pupils under one teacher sometimes closely resem bles 
each other, but everyone knows that the penmanship 
acquired at school rapidly undergoes changes for a few 
months after leaving school. '.rhe personality of the 
writer appears. The circumstances and environment 
of the penman, and his dominant object in writing, all 
play important parts in the evolution of a handwrit
ing which soon becomes sufficiently fixed to be recog
nized among thousands for years after. So many 
muscles and nerves are exercised, even in the plainest 
handwriting, that it is obviously extremely i lllprobable 
that two individuals should make all the Illotions in 
the same way. Indeed, it is practically impossible 
that any one should write his own name t wice in fine 
lines so that one can be superposed on the other. '.rhe 

analysis which is just as scientific in its way as a chem
ical analysis of any compound. 

Some of the principal tests applied to determine the 
genuineness of handwriting are these : The actual and 
relative slant of the letters, or the angles between their 
stems and the base ; the constancy and accuracy with 
which a straight line is followed as a base ; the amount 
of pressure used on the pen and the part of the stroke 
where it is applied, and the positions of the lines as a. 
whole relative to the edges of the paper. The simple�t 
punctuation mark under the microscope has its own 
ind ividuality. It  would be d ifficult to find two writers 
whose semicolons and q uotation marks cannot be dis
tinguished at a glance. The dotting of i and crossing 
of t afford an infinite number of relations between 
points and lines, and in both of these the time element 
and the freedom of m uscular movement play import
ant parts. E ven the health and self-control of the 
penman, as well as the physical circumstances, show 
their influence on these l ittle strokes. 

Mr. William J. Kinsley, editor of The Penman's Art 
Journal, is another writing expert who has been em
ployed in hundreds of cases in the United States and 
Canada. He says : " I  firmly believe it to be an utter 
impossibility for one person to imitate successfully (so 
that the imitation cannot be determined by an expert) 
a page of writing of another. The person attempting 
the forgery should be able to accomplish the followin� : 
First, he m ust know all the characteristics of his own 
hand ; second, he must be able to ki l l  all of the charac
teristics in his own hand ; third, he must know all of 

the characteristics in the hand he is im
itating ; fourth, he m ust be able to as
sume characteristics of the other's hand 
at will .  These four points are insupera
ble obstacles, and I don't believe the for
ger lives who has surmounted or can sur
mount them. " 

Not only do individuals but also classes 
of people and nationalities have charac
teristic penmanship. A lmost any one can 
tell the natural penmanship of a child 
from that of an ad ult. Men and women, 
the educated and the i lliterate, the 
health y and the sick, are l ikewise distin
g-uished at a g-lance. Mr. Ames says the 
writer's nationality may also be told with 
considerable certainty. 

pressed by means of a quadrant in which 
pins are inserted which mesh with the 
worm, which is actuated by the handles 
at the end of the shaft, as shown by the 
small detail drawinl'!:. These short can
non were known literally as H throwing 
kettle�," and were intended to hurl ex
plosives and burning shot. Hollow shot 

MORTAR BATTERY INVENTED IN THE FIFTEENTH CENTURY BY 
LEONARDO DA VINCI. 

Recent experiments have shown that 
the characteristics of writing are un
changed when the writer is hypnotized ; 
that is to say, the hypnotized subject 
retains his habits of movement and con
sequently his natural penmanship. But 
when actil lg  under suggestion, if the sub
ject is told to write another kind of hand, 
or to imitate another person's signature, 
he will do so to the best of his ability, as 
he would in his normal state. When told 
that he cannot write on account of stiff
ness in his hand or because of inJury to 
his arlll, the effect of 'the suggestion is 
immediately seen in the altered and 
scrawling pen manship. And yet through 
it all individuality of penmanship is re
tained. could be used with these devices, as i s  

shown by the left half of the drawing, which we do not · existence of such a coincidence of form is always 
illustrate. an evidence that one or both hav� been traced, and 

• ' . '  • there can be no better circumstantial proof of forg-
H andwriting and Forgery. ery . 

. BY DB. GEORGE H. JOHNSON. Every letter of the alphabet, wherever written, may 
The attention of the world has recently been attracted be examined for the following characteristics : Size, 

to the subject of forgery by the Dreyfus trial in  Paris shading, position relative to the horizontal line, incli
and the suit of Jay vs. Sykes in London. In the latter nation relative to the vertICal line, sharpness of the 
case, Sir Tatton Sykes, a rich baronEt of Yorkshire, curves and angles, proportion and relative position of 
was the nominal defendant, but, so far as the public the d ifferent parts, and elaboration or extension of the 
was concerned, Lady Sykes was the real defendant. extremities. In scarcely one of these particulars can a 
The evidence led to the dreadful conclusion that she man make two letters so lIluch alike that they cannot 
had forged her husband's name to promissory notes be distinguished by microscopical examination. Still 
amounting to $75, 000, which she had sold to the notori- less can a forger, with different ink and paper, dupli
ous usurer David Jay, who, as plaintiff in the suit, was cate a single letter. Now, when letters are joined in 
trying to enforce payment of these notes. All know 1- words the difficulty of precise duplication without trac
edge of the notes was denied by Silo Tatton, and the ing or photography is vastly inCl'eased, so that n o  
experts showed that the signatures were forged and microscope is needed to distinguish the differences 
probably by a woman ; hence the verdict was for the between the original and the copy. 
defendant. Now Lady Sykes must stand trial on the Although It Illan may write his name a thousand 
criminal charge of  forging those notes, the  proceeds of  times and have no two signatures alike, yet, if  he writes 
which she used in betting at horse races and in stock naturally and rapidly, each wil l  have so many charac
speculations. teristics in common w ith all the others that it is very 

The forging of checks, notes, orders. accounts, etc. , difficult fot· even a. sk i llful forger to imitate any one so 
is called commercial forgery. The forgery of works of perfectly that an expel·t cannot detect it. This is par
prose and poetry by putting the name of some known ticularly true if the writing is legible and produced 
author on a work he has not written is called literary with a free forearm Illotion. Yet a forger can easily 
forgery. These two classes of forgery are entirely dis- prod uce the same general pictorial effect, so that the 
t inct, of course, and �ach has been practiced system- paying teller of a bank, when his suspicions are not 
atically as well as sporadical ly. A promi nent detecti ve I aroused, may accept it w ithout question . Sometimes 
once wrote an article for a popular review under the the imitation is RO good that a lIlan cannot tell his own 
title " Forgery as a Profession." Forgery as a means sil'!:nature from the forgf'ry, when he knows that one of 
of livelihood. and sti l l  1II0re frequently as a means of I them i s  a forgPI·Y. In  � l 1eh ('ases t.h� �xp�rt �xam i n pr 
gaining competence or wealth without work. has been is cal led i n .  The expprt ,lpeli ues t. o  IIIn.kp a n  i l ll l l lPll i
assiduously practiced by many men. This criminal at.e decision from t.h� general appearance, as bankers 
practice, again,  has creat�d a demand for experts in are accustomed to do ; on the contrary, he subjects 
the detection of forgery. so that the critical exawina- every word and letter to a severe examination and 

Mr. Kinsley recommends, as a signature which is 
most difficult to imitate, a legible writing which is pro
duced rapidly by a forearm motion without lifting the 
pen from the paper. The style of signature once 
adopted should never be intentionally changed. Under 
these conditions bank tellers and others who know the 
signature will have no excuse for aCilepting a forgery. 
On the other hand, an i llegible scrawl, such as many 
bank cashiers have adopted for a signature, is very 
easily imitated by a skillful penman. Here the general 
pictorial effect is what makes an impression, and it is 
not necessary for the forger to imitate each curve, as is 
the case in legi ble writing. As soon as all bank officers 
and customers realize this, the " profession "  of forgery 
will be leSE profitable. 

... . .  � .  

IT has been said that the streets of Athens,  when the 
city was the center of attmctioll of the intel lectual 
world. resembled those of Bulgarian and Turkish 
towns by their narrowness and irregularity, says The 
London Architect. Strangers, when they first walked 
along them, used to be in doubt whether they could 
have arrived in so famous a city. O wing to the labors 
of the members of the German Archreological Institute 
it has become certai n that Athens possessed one street 
at least which was tolerably wide. It was laid out 
between the Dipylon at the wall on the northwest 
and the Agora, and was therefore north of the The
seion. The width of the roadway was about 10 IIlet�rs, 
or 33 f�et. As the Greeks, with all their ability, had 
not Macadam's shrewdness, the ancient street was 
made up of layers of eart.h. which req ll i t'ed repairs 
constantly. One r�ason fOl' t.he �xceptional bread th 
was that origi nally a hrook ran along one s id�, and 
when it was covered over, the additional space was 
allowed to increase the road. 
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J , itutifi,  �mtti,al. lApRIL 1 6, 1 &)8. 
R;!tOBNTL'Y PATElI'T:ED INVENTIONS. 

En�i n eering. 

KoTARY ENGINE . -Joh n F .  McGlenn, 
Bowdle, South Dakota. · In this engine a cylindrical casing 
is divided to form two chambers or cylinders in which 
separate pistons rotate together, there being two inlet 
and two exhaust ports for each compartment. and other 
duplicate attachments, forming practically two engineH 
on a common shaft. At diagonally .opposite points the 
piston has wings that work in annular spaces or steam 
chambers, in which are radially sliding abutments, which 
are moved alternately in slots in the casing, there being 
four steam passages leading from the throttle valve down
ward to conduct steam to the sides of the abutments. By 
reversing the throttle valve and the exhaust valves the 
rotation of the pistons and the engine as a whole will be 
reversed. There is no H dead poine' in the engine, steam 
pressure being always on one, and, dnring a good part of 
the time, on both wings. 

A U TOMATIC BOILER FEEDER. - George 
Johnson and Murphy F. Smith, Allenport, Pa. Accord
Ing to this invention a fioat-controlled piston carries a 
valve for admitting and shutting off the water to and 
from the boiler, the device .being of simple and durable 
construction and designed-to automatically keep the water 
in the boiler at a normal level. In case the pnmp d&s 
not act, or the water supply to the valve casing connect
ing with the boiler is interrupted, an alarm is operated to 
nolify the engineer. 

Rail way  A " p l l a n ce8. 

REFRIGE RATOR CAR. - Berth old E. 
Meyer, William I. Bodine and Christopher E. Rulc, 
Springfield, Mo. To facilitate loading refrigerator cars 
without causing an undue waste of ice, this invention 
provides a car of novel constrnction, the car being divided 
into compartments desigued to protect the refrigerating 
medium during the time when the car doors are open. 
The car has at each end refrigerating compartments 
forming ice bunkers, wllicll run over the refrigerating 
compartments and down their outer ends, and closing 
the inner side of each compartment is a removable wall 
having two hinged sections, the contignous edges of 
which are recessed, two doors being hinged within the 
recesseR, while a bracket is carried by each section of the 
wall in which slides a gate having two hinge-connected 
sections. When the car doors are open, communication 
with the ice bunker. is closed, but when the car doors are 
closed, communication is opened direct with the ice 
bunkers to the center of the car. 

Electrical. 

AU TOMATIC CUT OUT. - Henry F. Bl aek
well, Jr., Brooklyn, N. Y. This invention relates to 
fuse holders to be placed in an electric circuit to auto
matically cut out the line in cases of excessive load. It 
comprises a spring- yielding arm forming a conductor 
and a link formed of sections joined with fusible solder, 
one end of the link being connected to the arm and its 
other end being connected to a part insulated from the 
arm, while a carbon point in the eircllit engages with tile 
link. The device is desigued to be quick and posi
tive in action, to effectively prevent the burning out of 
instruments. 

Blcycle8, Etc. 

CHAIN GEAR CASING. - Horace w. 

AUTOMATIC STOP FOR HOISTs. -Frao
cis H. Kohlbraker, Shamokin, Pa. This invention re
lates to an improved mechanism for stopping hoists or 
cages in vertical shafts or 'lopes to prevent their being 
hoisted above a certain point, thus obviating the possi
bility of wrecking the cage or a part of the hoisting 
mechanism. It comprises a power nperated brake and a 
weighted valve-operating lever operating the valves of 
the engine and the brake, a tripping lever normally 
holding the valve-operating lever Ollt of action, while a 
lever in the patll of the hoist is connected with the 
tripping lever. The device is so located that it will not 
be operated If the hoist .tops at the proper point, but 
comes into operation onl� when the hoist travels beyond 
its fixed limit. 

Mecbanlcal. 

WINDING M ACHINE . - Ch auncey A .  
Cornell and Elmer S. Robison, Pittsfield, Mass. This i s  a 
machine more especially designed for winding wall paper 
or other endless material into rolls of any desired length, 
the machine working automatiGally and being adjustable 
to wind rolls of different lengths. An intermittently 
revolving frame carries a series of winding rollers, each 
adapted to receive paper in its tum, and means for ro
tating a roller at a time to wind up a desired length of 
paper when the frame Is at a standstill. the feed mechan
ism automatically stopping when the frame is rotated, 
or being actuated when one of the rollers is in position 
to receive the paper. 

TON GS. -CanI y  D; Eames, Worcest er, 
Mass. These tongs are made with a changeable fulcrum 
to permit the operator to give a fine adjustment to 
peculiarly formed jaws, to cause the latter to properly 
grip small or large objects, but one hand being required 
to manipulate the lever handles to open or close the 
jaws. One of the lever handles has a rigi!l pivot with 
laterally projectinr. portion entering a slot in the other 
handle, the slot beiug formed with recess s in one of its 
walls adapted to be engaged by the projecting portion of 
the pivot. 

Al1;rlcu l t ll ral . 

P LANTER A ND FE RTILIZER D I STRIB U
TER.-Juscph W. Terry, Brpwton, Ala.  This is a light, 
strong and inexpensive machine, designed to open a 
furrow and deposit in it a fertilizing material, BOW any 
kind of seed in any quantity and cover the se2d, rolling 
the ground and leaving the land in good position to be 
cultivated, the cultivation being afterward effected by 
bringing into action other parts of the machine, by which 
a growing crop may be fertilized and cultivated in a most 
efficient manuer. The machine may also be used for 
sewing seed broadcast, if desired. 

H OLDING SHOVELS ON C ULTIVA TOR 
SHANKs .�Ve8per A. Gleason, South Riverside, Cal . To 
facilitate attaching the teeth or shovels to the cultivator 
standard or beam is the ohject of this invention, accord. 
ing to which an adjustable wedge or key, with a spring
lockmg device attached to its shank, is adapted to en
gage the slotted shovel shank, there being means for 
holding the wedge or key at the desired adjustment. By 
simply lifting a pawl the key may be moved into and out 
of engagement with the shanks of the shovels, tile work 
being accomplished in the time one would ordinarily be 
looking for a w rench. The key is also adapted for use 
in securing plow points and shares in position. 

R E M O V I N G  PITH FROM STALKS. 
Dover, Northampton, Enl(lan<l. A case which may be Georl(e R. Sherwood, Kearney, Neh. As stalks free 
easily applied to antl detached from the chain gearing froill pith afford a valuahle food which may he fed di
of a bicycle is provided by this invention, the case being rectly to stoc\j:, while ordinarily the stalks cnnnot be 
divided at the plane of the crank and driving wheel axle" advantageously so nsed except for a short dl_tance fro;u 
into halves, which arc so united that, while insuring a the tip, this inventor has devised a machine for remov
dust proof closure, the casing may be taken off for clean- ing the pith in a simple and efficient manner. A s the 
ing, oiling or repairs, and refixed in position with great stalks are fed to the feed rollers, they PDSS a splitting 
fncility. At its forward end the case itself fits around knife by which they are divided into halves, when they 
the bottom bracket amI crank shaft, aud at the rear hub are received by guide plates at the rear of which are 
provision is made for maintaiuing a dust-tight c1os- spring-pressed pressure plates co-operating with pith
nre, while admitting of ndju.tment of the driving chain. : removing wheels, a conveyer receiving and discharginl( 

BICYCLE SHOULDER BRACE -David T. the pith a t  the side of t h e  machine. 

Singleton, Willard, Ga. To enable a rider to apply greater PORTA�LE G R AIN ELEVATOR. - Isaac 
force to the pedals than that due to his weight is the prin. A .  Milton, Bigelow, Minn. To lessen the labor of the 
cipal object of this invention, the brace comprising wide farmer in moving grain from the thrasller to thc granary, 
padded hooks, which extend overthe shoulders, the longer and save a large amount of manual labor. is the object 
front ends of the hooks having attached bars and a hori- of this invention, according to which the body of the 
zontal adjustable .eetion from which depends a plate and elevator consists of a hopper supported in a wheeled 
h·ook for connection with a strap by which conuection is frame, the elevator folding down when not in usc, but 
made witll:the horizontal bar of a bicycle frame. The device being so constructed that it will receive and c1evate 
is deaigned to he worn under the coat and vest, and the grain tllrough a valved opening when the leg i. set up or 
hook connecting the brace proper with the machine is inclined. Wben a horse power is used to drive the ele
automatically detachable when the rider di,mounts or In vator carrier, it may be economically driven by de
case he should be tllrown from the machine. taching the team from the wagon and attaching it to the 

SPROCKET CHAIN. - Salvador Pastor, 
Paris, France. This chain, while especially applicable to 
bicycles, tricycles, etc., is also adapted for various me
chanical applications. It has a special arrangement of 
link joints, the links being jointed together by an eccen
tric hmge joint in such a IT anner that the effective length 
of a link will be less in the parts of the chain which are 
in a straight line than in the parts which are cnrved. 
Each link has at one end a cammed portion and at the 
other end a roller on which a eammed portion rolls, 
whereby the positions of the links relative to each other 
are changed according to the position of the cllain. 

Elevato rs, Etc. 

gLRVATOR SAFETY DEVICE.-John T. 
Taylor, New York City. Two patents have been granted 
tIl lS  inventor for novel means for manually operating the 
safety clutch of a passenger or freight elevator, tile im
proved construction facilitating the application of the 
clutch when the car descends too fast and the automatic 
"pparatue fails to work. A rope normally traveling with 
the cab is operatively connected with a normally inactive 
stop mechanism, while a stationary taut rope extending 
through the cab carries a spring cushion adapted to be 
engaged by a clamp on the first rope at any time when 
the operator in the cab depresses a lever. According to 
one of the patents,'an electromechanical apparatns caUBeS 
the operation of the clamping segments frnm means 
within the car, and nnder the immediate control of the 
conductor. 

horse power. 
SAUSAGE MEAT CHOPPER. -Alexander 

s. Stewart, Neche, North Dakota. To cut meat fine 
for sausages and other purposes, this inventor provides a 
mechanism whereby the knives have a rocking recipro
catmg movement. the knives being readily adjustable, 
aud means being provided wherehy any desired pressure 
may be given to the knives. When the knives encounter 
a bone or other hard sub"tance they yield correspond
ingly, and provision is made to prevent the clogging of 
the knives by the meat. 

Ml8cell a ll e o U 8. 

NON-REFILLABLE BOT'l'LE. - Otto G. 
Ogden, Louisville, Ky. According to thi. in vention, a 

simple and inexpenslve valve mechanism is fitted in the 
neck of the bottle to allow the free outward passage of 
the original contents of the bottle, bu t prevents its re
filling. The bottle neck has an inner annular Channel. 
into which expands a spring or locking ring on the valve 
casing, holding the latter in position, and in the casing 
is a plug guard having enlarged end portions provided 
with outlet ports, a regulating valve being pivoted to the 
outer end of the gnard and the valve being wholly with
in the bottle neck. The lower end of the valve casing 
has a central opening controlled by a fiap valve, which 
cannot be reached by a wire or other instrument to open 
an inlet passage. 

CASH REGISTER. - H oraC't' B radt a n d  
Jefferson Kindleberger, S an  Diego, Cal. T o  facilitate 

registering the amount of current sales, and to add the 
amount so that the total may be seen at the close of the 
day or at any time desired, is the object of this inven
tion, which provides a machine with but few parts and 
of simple con8truction, which discloses to the purchaser 
the sum paid, and also regi,ters the number of times the 
lid of the casin", shall have been opened, or the cash 
drawer opened. A duplicating memorandum strip is also 
provided in connection with the casing of the machine, 
and an alarm is sounded when the cash drawer is opened, 
if desired. 

VENTILATED BARREL • .  - Wihller B. 
East, Norfolk, Va. This invention provides a barrel for 
the transportation of fruit, vegetables, ete., made of a 
novel form of veneer blanks, the barrel having its sides 
composed of inner and outer slleets provided with diago
nal slits. The inner and outer layers are arranged with 
their .lits reversed, the slits of one inclining in one direc
tion and those of the other in the opposite direction, the 
slits of one layer or sheet crossing those of the other. 
The slits do not extend out to either edge of the blank, 
the edge portions being left unsevered and forming the 
chmes of the harrel, which is provided at its ends with 
inner and outer hoops. 

SHOE PROTECTOR. - Joh n O. Sh arp-
iess, Fairhaven, Wash. To protect and save from wear 
a boot or shoe at the vamp or sides when t.he wearer is 
coasting. this invention provides a shield having a mar
ginal finn"e engaging the bottom of the sole, spring wires 
extending from the upper edge of the shield down under 
the shank. where they are - crossed and brought to 
engagement up over the back of the quarter at the rear 
of the heel, thereby effectually holding the shield upon 
the shoe, but permitting of its convenient detachment 
when desired. 

K N I F E. -Victor M. Fo wler, Acton, 
:'dass. This is a cheap and inexpensive knife for slicing 
bread and cake or slicing vegetables, etc. To the handle 
is attached a frame from which extends the bladc, the 
handle also carrying an adjustable guide arm parallel with 
the blade. The guide arm extends slightly below the cut
ting edge of the blade, and is adapted to be placed with its 
Inner face against the face of the hread or other article 
to be sliced to guide the knife edge so as to cut a slice of 
the (k81rcd thickness. Where the guide arm is made 
_horter than the knife blade, the outer elld of thelatter is 
adapted for paring, coring, etc. 

STEAM: C OOKER. - L�wis F. C u l ver, 
Harvey, Ill. This is .  a cooking apparatus designed to 
require but a low de!,'1'ee of heat, and in which the 
steam is ('.ondenscd so that a small quanlity of water 
will suffice by being used over and over, the water in the 
reservoir bdng used , not only as a supply for the boiler, 
but as a condenser through which all the steam gen
erated must afterward pass. The reservoir is located 
alongside the body or 8tcaming char:lbpr, there he�ng 
means for protecting the bottom of the reservoir from 
heat. and ccnnections betwe.en the rcservoir and steam· 
ing chamber. The cooker haM double walls forming in
sulated sides, preferahly packed with non-heat-conduct
ing material. 

DISH C LE A N E R .  - C b at'les Fel l ow�, 
Flttsburg, Pa. Accordiug to thi8 invention , an elongated 
tank is divided into a main washing compartment and a 
Bupplemental rinsing compart!nent, there being in the 
bottom of the tank a steam coil, and in its top edges 
bearings from whict , in the ·washing compartment, arc 
suspcndecl swinging hanger. carrying a basket in which 
the dishes to be washed are placed. One of tbe hangers 
is connected by a pit;:1an ,dth a crank disk outside of 
the tank at one cnd. whereby the basket may oe recipro
cated in the tank by nny 8uit�bJe power until the dishes 
have been washed, when the basket is lifted out, with its 
diEthcs. and submerged in the rinsing compartment. 

GARMENT H ANGER. -Peter C u m m ings 
aud Michael Wankerl , Canajoharie, N. Y. This device 
has a fastening block to be sccured by screws to a base 
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Marine Iron Works. Chicago. Catalollue free. 
" U . S." Metal Polisn. Indiauapolits. Samples free. 
Emery. etc. , etc. The Tanite Co. , Stroudsburg, Pa. 
Gasoline Brazing Forge. Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co . •  Waterb 'y. Ct. 
Bicycle Electric Light Co., Cleveland, 0., want agents. 
Handle & Spoke Mchy. Ober Lathe Co. ,Chagrin Falls,O. 
�'ERRACUTE Machine Co., Bridgeton, N. J. Full 

hne of Presses. Dies and other Sheet Metal Machinery. 
Improved Bicycle Machinery 01' every description. 

'The Garvin Machine Co., Spring and Varick Sts. , N. Y. 
Gasoline Engines and Launches. Free catalogue. 

Monitor Vapor Engine and P. Co. Grand Rapids, Mich. 
� 'or Sale-Patent rights for car coupling illustrated in 

this issue. page 244. Address C. Dutch burn. Highlleld 
P. O., Ontario, Canada. 

'l'be celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma· 
chine Company. Foot of East 13Rth Street. New York. 

r.phe best book for electrIcians and beginners in elec· 
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co" publi.her8, 361 Broadway. N. Y. 

Bangs Automatic Oil Cup. Great success. Adopted 
by the prinCipal railroads and steamships. Foreign pat
ents for sale. E. D. Bangs, 1522 Cedar 8t., MUwaukee. Wis. 

HINTS TO CORRESPONDENTS. 
Names and A dd " e8s must accompany all letters 

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

R e ferences to former articles or answers should 
give <iatc of paper and page or number of question. 

In q  II h'les not answered in reasonable time should 
'oe repeated : correspondents will bear in mind that 
some answerE- require not a little research, and� 
though we endeaver to reply to all either by lettel 
or in �hi. <iepartment. each mnst take his tum. 
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o
�

,
� ��1����s

t(�fiilrc:.,asiu�r.h�;�1thO!d�:�U:� 
houses manufacturing or csrryinp: the same. 

Sllecial 'V rltten I n formation on matters of 
per>onal rather than general interest cannot be 
expected without remuneration. 

Sc i ent i fi c  A m e rica n S u pplements referred 
to may be had at t.he omce. l'Mce 10 cents each. 

Hook .. refurrerl to promptly supplied on receipt of 
price. 

11IInel'ah i sent tor examination Bhould be distinctly 
marked or labeled . 

(7393) W. K. W. askt' : 1. W h y  is belted 
governor objectionable in regnlating speed of dJnamo 
engine ? A. A belted governor is not reliable. The bell 
creeps irregularly under variation of speed in the gover
nor and has unequal tension from variation in the moist· 
ure of tile engme room. It is also liable to slip and more 
liable to accident than gear-driven governors. 2. Give in 
detail the precaation8 necessary, in running an electnc 
lighting plant, to maintain the efficiency of the plant, as 
to economy and regularity of output. A. Crocker & 
Wheeler's " Care and Management of Dynamos and Mo
tors " will furnish you informatiou. Price $1 by 
mail. 3. Should it become necessary to reverse tile di
rection of  rotation of the armature because of the loca
tion of the dynamc, describe what .teps would be ne
ce.sary. A. See palo(es 44 and 45 of book referred to 
above under 2. The cases are too many to reprint. 
Many uynamos, but not all, may be run in the oi'positc 
d;rection by simply reversing the brushes. 

block, nnd from the fastening b;oek spring loops adapted (73!l4) C. W. M. aFks : 1. W h at. is tht' 
to support a coat extend downward and outward, while meaning of consequent poles a s  applied t o  a dynamo ? A .  
two additional upper loops extend downward and out- A dynamo has consequellt poles when the field spools are 
Imrd, the device Deing especially designed for hol<ling so wonnd that two south or two north poles are for;ned 
hats and coats. next eueh other. This is always the case in dynamos 

BATHING SUIT .-J esse W . D. Da\' i H, with fonr field CGils so placed that two connect with and 
Lampasas, Texas. This suit comprist!15 a s: : il't of \\' uwr- magnetize o�le pole piece and tb.e o

,
ther two in the same 

proof material, having openings for the ing!'('ss of water, way magnetIze tlie other. 2. What I� meant by the ter�l 
a diaphragm in its lower portion huving openings for I unipolar dynamo ? Can there be eXlstent one magnetic 
tile egress of water, while straps hold the diaphragill in I pole without th� other? A, The name unipolar was. given 
conical form. The suit is inexpensive, effectually pre- to machmes whICh prod?Ce a contmuo�s cur�e�t WIthout 
vents exposure of the person, may be easily and quickly a commutatc ·. There IS no such thmg eXlstmg sepa
dried and will not cling to the bather. rately as a single magnetIc pole. The word applied to a 

De8lgn8. 

H OE. - Frank H. Foster, Honolulu, 
Hawaii. T h e  side edges of this hoe, near the e y e  which 
receives the handle, bave elongated teeth, while the 
front of the blade presents a broad surface with un
toothed side edges. 

HAIR-PIN. -Victor F. and Marguerite 
Maidhof, New York City. The legs of tbls hair-pin arc 
round, and throughout the length of each is a series of 
depressions, forming longitndinal undu1atin� surfnces. 

NOTE. - Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. PIMse 
send name of the patentee, title of invention, and date 
of t018 paper. 

NEW BOOKS, ETC. 

INFORMATION RELATING TO DRAWINGS 
TO A CCOMP A NY ApPLICATIONS FOR 
PATEN'fS IN ALL THE PRINCIPAL 
COUNTRIES. Washin�ton, D. C. : 
The Norris Peters Com pany. P p. 
32. Third ed ition , 8vo. 

The company are contractors with the Uuited States 
Patent Office for the Official Gazette, copies of drawings 
of patents, tra!le mark. ar.d designs. It contains two re
prodnctior s of United States patent drawings on linaura 
fabric and bristol hoard. It also gives all of the coun
tries in which patent" arc i8sned, with the rules and reg
ulations rel(arding the drawings for patents. It gives 
valuable information in cOllaie6.fOmJ . 

dynamo is " misnomer. These machines have gone out 
of use. Their voltage was low and they conld only be 
nsed for electroplating. In these machines a coil or 
other movable conductor slides around one pole of a mag
net and cuts the magnetIc lines in a continuous manner 
without reversals of the induced current. Faraday" 
disk is such a machine. See Silvanus P. 1'homp80n�s 
" Electricity and Magnetism, "  sections 469 and 227. 

(7395) A K. D. w rites : 1 .  I h !1 ve I I I ll d e  
the S light dynamo described i n  SUPPLEMENT, No . tOO, 
which works well with a few exceptions. One is it sparks 
quite a little at the brushes, using %: inch carbon brushes. 
A. A very common cause of sparking at commutator is 
that the brushes are not set at the proper point. Rotate 
to different position and find point of least sparkmg. 
Dynamo troubles are well treated in Crocker & Wheeler's 
" Practical Management of Dynamos and Motors," price - $1 by mail. It is a book indispensable to any one having 
charge of a dynamo. 2. The other is, if I put abont 20 
ohms resistance between one brush and field (of No. 36 
copper wire, which is all I had at hand) it will burn out 
for me. This, of course, ! tbink is too fine. Now, if wire 
will do for a resistance, what size and how much must I 
usc ? Also, how can I prevent that sparking? Have con
nected it up as described under diagram No. IS. A. Your 
field resistance must have a wire heavy enough to carry 
the current. Copper wire is scarcely suited to this use. 
Iron or German silver should be empl9yed. About 10 
ohms are required for the field regulator in your case. 
Use No. 12 iron wire. This is about 1,200 feet. 3. 
Cannot the dynamo be wound, or perhaps only the arma
ture, to give off a 1 1 0  volt current? How many lamps, 
and what amperage would it be ? A. For 1 10 volts : Wind 
armature with No. 24 A _ W. a. rQRI"'r wire. � tn""" in 
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each of the 24 coils, The same field can be used with an 
external resistauce of 75 ohms as a regulator. 4. I have 
also made one cell of storage battery, called a practical 
storage battery by P. B. Warwick; made it just as de· 
scribed by the writer. Used asbestos between the plates 
about three· sixteenths inch. The battery is to have paBBed 

through it a current of 10 amperes for 48 hours, then to 
be finished. Have only had chance to pass that cunent 
through for a few hours, in which time enough was accu
mulated to ring a bell even two hours after I stopped, 
but finally it would di""ppear . . Now, is there something 

wrong with the battery or is it likely to do that as long 
as it has not the forty eight hour treatment, or will it 
do it even after that � A. You have not yet formed the 
plates of your storage cel l .  This is done by charging 
for a long time and then dlschargin!(. ThIS repeated 
several times brings the material into a condition for use. 
Fol low carefully the directions given in the book you are 
using. You cannot otberwise expect success. 

(7396) L. G S. writes : 1. In readi n g  the 
directions for IIaklng motor, No .  64 1  SmENTIFIC AMERI· 
CAN SUPPLEMENT, it says in one place to use No. 18 cotton 
covered copper magnet wire for armature coils and In the 
dimension list it says No. 16 for both armature and field 
coils. Which j. right? A. No. 18 is the correct size for 
armature of motor No. 641 . The same size of wire is not 
employed on both field and armature. That of the arma
ture is the finer, so as to get more turns in the spaees for 
the coiis. 2. Can this motor be mad� or transformed 
into a dynamo, and how � A. Such a motor is a dynamo. 
If run by power np to the speed at which it turns as a 
motor, it will yield a current about the same as turns it as 
a motor. 3. I have a copy of U Experimental Science," 
by Hopkins, at hand, or, at least, in the public library. 
Is there a battery described in this book that will run the 
motor ?  A. The plunging bichromate battery is;Intended 
for this purpose. It is fully described in . . Experimental 
Science " and in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 792, price 10 cents by mail . 4. Can you give me the 
number of any SCIENTIFIC A:MERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT describing and withdire�tions 
for constructing an electroplating outfit or process? A. 
See SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 310, 1032, 
1078 ; Watts' . .  Electrometallur!(y," $ 1 ;  Bonney'. 
" Electroplater's Handbook," $1 .20. 

(73!)7) R. S. C. asks : W hich conveys 
MIe most electricity. a tube or a rod, provided the diame
te..,. are the same ? Our text books state that electricity 
resides merely on the surface of a body. According to 
toIlat theory, the teacher hold. that the quantity would be 
the same, while some of tbe pupiis think that, as there is 
an outer and an inner surface to a common tube, the tube 
would convey the most. Would not a tnbe be the same, 
if cut and rolled out, as a plate, it having two surfaces? 
Or is the theory given in our text books (Well. and Coolies) 
false? A. Your people seem to be talking about different 
things wi :hout knowing it. An electric current, as from 
a battery, or electric light dynamo, tlowing through a 
wire uses ali the metal inside and outside. A tube will 
not carry this as well as a solid rod of same size. Far 
from it. But all electric charge, as from rubaed paper, 
cat skin or a Holtz machine, Is only on the surface of the 
metallic conductor, where it is held by the insulation, 
since it is self�repellent, and therefore only a tbin layer of 
metal i. needed to hold it. Cover a non ·conductor with 
tinfoil and it will hold as heavy a charge as if it were a 
solid ball. Lightning acts in the . same way, and in its 
awful speed does not penetrate the metal rod over which 
it rushes. A tube or small wire i. usually better tban a 
heavy rod for a lightning conductor, though tbis is not 
the whole reason why. 
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Foot power 
Screw ...  

. . .  cutting 
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Cross feed 

9 and t I - i nch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Fa1ls M fg. Company, 
695 Wat,;;r St., Seoeca }�aIIsI N· y. 

L"CWER & FOOT I SHAPERS , P L A N t RS . D R l l lS 
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H A V E  T H E  LATEST I M P R O V E M E NTS. 
No machine sbop can be thorougbly up-to-date unless _It has the most 

modern per
fected tools. 
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WALWORTH M FG .  C O . ,  20 O l iver St .• Bost o n ,  Mass. 

THE FORBES 
PATENT DIE STOCKS. 

No. 30 Hand Macbine. 

Two and three inch pipe can 
be threaded by a boy using 
only one band on a crank. 
IF' Send for iUmt.rated. calaloglU 

C U R T IS & C U R T I S ,  
Ran"e J4 t o  2 "  R .  & L .  6 Garden� St . ,  Bridgeport, C o n n .  

B A R N ES'  -
U PRIGHT DRI LLS 

W, F. & J O H N  BARNES CO.  

(7398) J. T. C. asks : 1. What is 1 9 9 9  R u by Street , ROCKFORD, ILL.  
----�-----------------------

ebonite f A. It is the same as hard ntbber. 2. Is ebon_ 
ite better than plate �laBB to use for plates of machine ? 
I wish to use two plates 16 inches diameter. A. It may 
be rotated more rapidly than glass without breaking. 3. 
Would � inch thick, 16 inches diameter hard rubber 
plates be the best kind I could Jl:et to construct this ma
chine ?  A. It would be strong enough. 

(7;;99) C. C. A. asks : 1. How much wire 
would it take to wind field core, also armature f A. For 
field u�e No. 26 A. W. G. single cotton covered wire, 700 
feet. about 5J.j! . pounds. For armature use No. 18 
A. W. G., 100 feet, about J.j! pound. 2. In the small 20 

I1ght Edison dynamo armature are the end wasbers (or 
tlang"") t<l be of braBB or Iron? A. The end washers or 
flanges for armatures should not be of iron, in order to 
prevent the etitiy currents from completing a circuit 
through them. 

COBURN ::;�L�� TRACK 
Parlor. Barn and 

Fire Door Hangers 
All Styles . 

Latest Improvements. 
pr Send for Book. '���iiI�!�� Coburn Tro l l ey Track Mfg . C o .  � 

Ho lyoke, M ass. 

• •  PHYS ICAL 

I N DUCTION 
CO I LS for experi
ments in X rays and 
other electrical work. 

(7400) F. J .  H .  a�ks : 1 . Will you ki ndl y IT' Catalogue Pree. 

say what I can use as most imperviolls in"ulation 01 mag· 
netism ? A. The only substance which will act lIS a screen 
for magnetism is iron. Surround a space with a thick 
shield of iron anel magnetism cannot penetrate it. 2. An 
ordinary horse shoe magnet made from J.ljxl  inch bar, 
if, beginning J.j! inch from tbe ends of the pron�s, they 
are tapered to .... X 1 inch, will the magnetic power re 
main unchanged ? A. A magnet IS stronger, tbat is, wili 
hold up more, wben It is tapered to its ends. 

(7401) P. K. & Com pany wr i te : Kindly 
furnish us  witb a redp ' or  formula for making a cement 
suitable for use in an aquarium , A. Linseed oil , !i 
ounces ; tar, 4 ounces ; resin. 1 pound ; melt together 
over a gentle fire. If too much oil is used, the cement 
will run down the angle� of the aquarium ; to obviate 
thi. it should be tested before using by allowing a small 
quantity to cool under water ; if not fonnd sufficiently 
firm, allow it to simmer longer or add more tar and resin . 
The cement should be poured in the corners of the 
aquarium wbile warm (not hot). This cement is pliable, 
and is not poisonous. 

(7402) J. B. asks : If I run electric wires 
through trees, and the limbs rnb the covering off the 
wiras, and when it rains the water lies on the wire on 
the bark, wi!! it iojure the tree, or will it reduce the 
power in the electric light in the lamps ? A. Electric 
light wires should not be allowed to rub against any tree, 
post or anything e:se so as to remove tbe insulation. 
The leakage is a loss, even if no other hann is done. In 
wet weather, if the line is an arc ligbt line of high poten
tial, or carries an alternating current, a person coming in 
oontact with such a tree or post might receive a severe 
�hock. 

Tools for Fino or Ron[h Work 
Tools that are common and Tools tbat a�e rare, cosl.IY and cheap Tools, and el ery other.kInd of 1'001 used in any trade you Will find described and illustrated In M O NTGO M E R Y ' S  T O O L  CA T
A L O G U E  F O R  1 8 9 8 .  A handsome �ook containin� 5JO_Jl!lges and coplous Index. Pocket SIze t}}.(x 4!4 incbes with rounded edges amI stitched covers. Every workshop and factory in the country should have one. sent by mail for 25 cents by 

MONTGOMERY & CO. 10� Fulton Street. New York. 
Q U E E N ' S N E W  A U TO M AT I C  L A M P. Its SIX POlnts of Superiority : I. It keeps in focus constantly. 

2. kegulates and runs silently. 
3. No attention required to help it regulate. I. The full crater 
�':.,;:,�!��gn_l�inr:O�;'''ff.

a
i!�: adju�tments are all outside. IF' Send for circular to QU EEN & CO., Inc. 

1011 Chestnut St., Philadelphia 

I 
INDEX OF INVENTIONS If You Want the Best Lathe and Drill 

CHUCKS For which Letters Patent of the 
United States were Granted 

APRIL 5, 1898, 

A N D  E A C H  B E A R I N G  T H A T D A T E. 

LSee note at end of list about copies of these patents.) 

Agricultural Implement, H. C. Milburn . . . . . . . . . . . .  002,033 
Air and steam brake coupling, automatic, W. J. 

Pugh . .  . . . . . .  . .  . .  . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  601,905 
Albumen preparation soluble in water, Bauer & 

Busch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,995 
Ash receiver , safety, S. M. Smith . . . . . . . . . . . . . . . . . . . 001,845 
Axle lubricator, car, S. Austin . . . . . . . . . . . . . . . . . . . . . .  601,867 
Baliul( press, cotton, F. L. Dyer . . . . . . . . . . . . . . . . . . .  001,806 
Ball. See 'l'wlne ball. 
����
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Banjo, J. Brandt.. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  001,30<1 
Barrel cleaner, C. Kaestner . . . . . . . . . . . . . . . . . . . . . . . . . . 001,658 

�:��:t fl�l��,a.r.P����:g.�:. ������.�: : : :: : : : :  : : :  :ml:= 
Basket making machine, R. E. Reed . . . . . . . . . . . . . . . 001,778 
Bath cabinet, portable, R. M. Irwin . . . . . . . . . . . . . . . . 001.891 
Bath gown. H. & H. E. Law . . . . . . . . . . . . . . . . . . . . . . . . . 001,835 
Bathing suit, M. M. Shepard . . . . . . . . . . . . . . . . . . . . . . . .  601,781 
Bearing, antlfriction, C. B. Hobron . . . . . . . . . . . . . . . . �,04:7 
Bearing for cycles · or velocipedes, ball, W. w. 

Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Reef roaster, F. MicheL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Beeves, machine fo'r splitting, H. H. Young . . .  ; . . 
Bicycle, R. C. �'ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001, 
Bicycle, J. F. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6OO,o.'l4 
Bicycle, etc., H. Nevill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,9.8 
Bicycle canopy, C. M. McDonald . . . . .  . .  . . . . . . . . . . . .  001,977 
Bicycle chaIn cleaning device, automatic, E. 

�'ay. . . . . .  . . . .  . . . .  . .  . .  . .  . .  . . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . . . .  002,000 
Bicycle fork side, E. Ivins . . . . . . . . . . . . . . . . . . .  002,012, 600,013 
Bicycle handle bar, H. H. Johnson . . . . . . . . . . . . . . . . .  600,016 
Bicycle handle bar, E. W. McCready . . . . . . . . . . . . . . . 601,813 
Bicycle handle bar. adjUstable, G. M. Beard . . . . . . 601,624 
Bicycle handle bar, ad ustable, �'. Johnson . . . . . . . .  600,015 
Bicycle lock, F. C. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  001,856 
Bicycle luggage carrier, C. J. Brown . . . . . . . . . . . . . . . .  601,701 
Bicycle package carrier, G. G. Clapham . . . . . . . . . . . . 001,946 
Bicycle saddle clamp, J. A. Hunt . . . . . . . . . . . . . . . . . . 601,890 
Bicycles, etc .. mechanism for indicating travel 

of, W. E. Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 ,686 
Billiard cue tip fastener, P. B. 1.·arver . . . . . . . . . . . . .  001,913 

�i�g::, ���\Wfl�
rJ\1;,�. B

arrett . . . . . . . . . . . . . . . . . . . . 001.9!U 

Boiler for steam beating apparatus, H. J. Spencer 601,818 
Boller furnace. �'. �'. Parsons . . . . . . . . . . . . . . . . . . . . . . . . 001,880 
Roller signal, steam. Bechtel & Fntz . . . . . . . . . . . . . .  001,699 
Bolt. See Seal bolt. 
Bottle, H. Weil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,919 
Bottle, W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,848 
Bottle attachment, A. G. Smalley . . . . . . . . . . . . . . . . . . 601,988 
Bottle holder, adjustable nursing, G. W. McCol· 

lorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,732 
Bottle stopper. A. Backhaus . . . . . . . . . . . . . . . . . . . . . . . .  601,698 
Bottles, etc . .  means for preventing fraud in con� 

nection with contents of, G. H. Grapes . . . . . . . .  602,044 
Rg;.

lin
s
g
e:

l
�:ir�e�:io

o
r��ncti 'box: . . . . \; . . . . . . . . . . . 001,626 

RrH.ce. See Frame brace. 
Bracket. See Tree prop bracket. 
Brake. See Dumb waiter brake. Sewing ma-

chine brake. Wagon brake. 
Brake gear slaCk adjuster. G. M. Watson . . . . . . . . . .  001,918 
Brake mechanism. electric, A. Vanderbeck . . . . . . .  601,992 
Brick cleaning machine, S. A. Prescott . . . . . . . . . . . 601,676 
Burial casket. O. M. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,823 
Burner. See Vapor burner. 
Butter printer and weighing machine, A. C. 

Dodge. . . . . .  . .  . .  . .  . .  . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  600,042 
Button blank cutting machine, W. A. Pendry . . . . 601,675 

���f��t��,:,O"c��fs, 
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Cake beater, A. W. Custer . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,887 
Calendar, M. Cowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,949 
Camera, kinetographic, W. B. Davis . . . . . . . . . . . . . . .  601.951 
Can. See Meat can. Oil can. 
Candle holder and extinguisher, J. W. Kynast .. . .  001 .754 
Car butTer platform. railway, T. L. McKeen . . . . . . . 001,900 
Car coupling, J. W. Ifawcett . . . . . . . . . . . . . . . . . . . . . . . 6O'.:!.029 
g:� �g�ll�::'l�·l �����n: : : : : : : : : : : : . : : : : : : : : : : : : :  �l:�f 
Car coupling, C. A. Tower . . . . . . . . . . . . . . . . . . . . . . . . . .  001.847 
Car door, E. S. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 .005 
8:� ������: r'tl:lre�� .� �o���.�:'. '.'. '.'. : : :  .. .. .. .. .. .. .. .. : : : :  �t� 
Car fender lowering mechanism, Harris &; Gold-

sOlith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,751 
8:�:��s�I��I��'¥: e
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Car wheel and axle, Graham & Kile . . . . . . . . . . . . . . . . 601,648 
Carbonating and bottling malt liquids, apparatus 

for. C. Saw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,735 
Carpet clealler, A. F. Gue .. . . . . . . . . . . . . . . . . . . . . . . . . . . 601,711 

8:�r:�:;J':g�'A.t�I::�:�.� : : : : : : : : : : : : : : : : : : · : : :  �l:� 
Cart, refreshment. C. S. Arnold . . . . . . . . . . . . . . . . . . . . .  001,928 
Carton, F. P. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,884 
Cartridge case and making same, F. W. Oliver . . . .  601,002 
Case. See Egg case. Eyeglass case. File case. 
Cash register, Rosander & Pearson . . . . . . . . . . . . . . . . 601,681 
Casks or barrels from veneers, manufacturing, 

C. Wittkowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,993 
Caster, ball. G. L. Boveroux . . . . . . . . . . . . . . . . . . . . . . . . .  601,726 
Chain. power transmitting, Dundas & Senior . . . . . 601,748 ChaLr. See Music chair. 
Chalk holder, G. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . 001,779 
Chatelaine, S. Zeugschmidt . . .  : . . . . . . . . . . . . . . . . . . . . . .  001.725 
Circuit breaker. electromagnetic, G. S. Dunn . . . . . 601.871 
Clevis, W. H. Lightcap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002,02'! 
Clip. See Drop light wire clip. 
Clock, programme, E. �'. BurrilL . . . . . . . . . . . . . . . .  . . 601,850 
Cloth. apparatus for detecting wrinkles in, T. 

Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 •• 30 
Clothes line pulley, H. Ecker . . . . . . . . . . . . . . . . . . . . . . . 600.043 
Cock or faucet, Cotter & TR!<er. . .  . . . . . . . . . . . . . . . . . .  6OI,6B4 
Cock, rotary plug, 'V. }4�. Harrison . . . . . . . . . . . . . . . . . .  601,652 
Confe�tioner's moulding machme, J. S, Crowell . .  601,88fi 
Conveying apparatus. '1'. S. Miller . . . . . . . . . . . . . . . . .  OOl,75ti 
Cork cutting machme, J. Jonson . . . . . . . . . . . . . . . . . . . . 001,892 

8g�� g��t,J';;.of{a�r,'j: �.
a
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Corn busker, .J. M. Carlisle . . . . . . . . . . . . . . . . . . . . . . . . .  601,944 
Corset, L. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,7�2 
Corset E'teeI. M. E. McCloskey-Playter . . . . . . . . . . . . . 001.'j;:W 
Counter, J. �'. McNutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,879 

CO
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Vehicle cou piing. 
Crate. col lapsible, G. H. Grove . . . . . . . . . . . . . . . . . . . . . . 601 .650 
gm'v��;�S&. ������e��\f
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Cultivator and harrow , combined, J. A. Webber 0)1.74;) 
Curtain pole, A. F. Henderson . . . . . . . . . . . . . . . . . . . . . .  601,83'2 
Cutter. See Band cutter. Milling cutter. 
2��U��gh�fo�k�: :;;a��l�tuj.ii-;;: F: :E: ·J�·�ng.: : . : : : :  �l:�� 
Cutting machine, n. Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  001,868 
Cutting machine, J. H. Taylor . . . . . . . . . . . . . . . . . . . . . .  (;oJ ,719 
Cycle handle bar. Gardner & Hartley . . . . . . . . . . . . . .  601.792 
Dehorner, B. A. Bul lock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,996 
Denture, artificial, ��. L. Ch: rLiu . . . .  . . . . . . . . . . . . . .  ooI,7M 
Desk, school. A. H. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .  601,876 
DigJ!ing machine, beet, L. Pike . . . . . . . . . . . . . . . . . . . .  001,004-
Diving apparatus, W. R. Fasey . . . . . . . . . . . . . . . . . . . . . . 601,'2\) 
Door check, C. F. Hanington . . . . . . . . . . . . . . . . . . . . . . . .  OOI$lO 
Draught equalizer, G. B'. Hillegas . . . . . . . . . . . . . . . . . . 001,795 
Drop Iil<bt wire clip, C. Schuetz . . . . . . . . . . . . . . . . . . . . 601,860 
Dumb Walter brake. C. W. HotTman . . . . . . . . . . . . . . . .  601,983 
Dump for ore buckets, H. Pepin . . . . . . . . . . . . . . . . . . . .  601 .903 
Dye and making same . black. R. Vidal (reissue) . .  11.6.;9 
Dye, blue 8Z0. C. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.859 
Eaves trougbs. machine for folding slip jOints 

for, R. F. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.774 
Egg case. metal, H. H. Knight . . . . . . . . . . . . . . . . . . . . . .  601.001 
Egg poacher, E. Louden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,755 
Electric circuits. solenoid blow out for di�persing 

arcs formed in breaking. S. H. Short . . . . . . . . . . .  601,717 
Elevator. See Water elevator. 
Elevator, R. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,909 
En�

i�';. 
See Rotary engine. Rotary steam en-

Extractor. See Spike extractor. 
Eyeglass CRse. C. E. White . . . . . . . . . . . . . . . . . . . . . . . . . .  600.025 
�'astening device, A. Currier . . . . . . . . . . . . . . . . . . . . . . . . 601,998 
Faucet, hot and cold water, G. A. Soderlund . . . . . .  001,718 
Feed for boilers. water. A. B. Willoughby . . . . . . . . 001,693 

�:��g: :t:�: !;re�·N�yf1rBi,;.e .. i : :  : : : : : : . : : : : : : : : : : : : �l:� 
Fence, wire, P. J. Schi1d . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,986 
��ences, device for applying stay wires to wire, H. 
Fen�':;.he

loie· Car foiii.ier: . . . . .  . . . . . . . . . . . . . . . . . . . .  . . .  601,864 

File case, �'. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 ,746 Filter, J. F. Wlreback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,785 Filter, centriful'al, J. A. Lombas . . . . . . . . . . . . . . . . . . .  001,973 Filter press, E. E. Hendrick . . . . . . . . . . . . . . . . . . . . . . . . .  601,833 Fire alarm systems, heat detector for electric, .T. 
�'ir.Pa;':;'�':,�'!;oicjj 'lo';iiii;Ii; R:T: i\,r·kei.;'ii : : : : : : : : :  �l:� 

(Continued on page 2IJ4) 

DUCk and rubber tllC 
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BOSTON BELTING CO"  
256 DevonSh i re St.,  

Boston .  U .  S.  A.  

For Planinll Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

Dr Corre.''1}(mdence SoUcittd. 
Illustrated 3i2-pR!<e Catalogue free 
to manufacturers and foremen". 

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

CINCINNATI ,  OH IO. 

Machine ! 
Watch tbe wonderful work 

��':r �lp�
u
�Mejia�L���� 

Threads nipples of all sizes. 
So swiveled that it can be 
tg�����:s�v:���!\?effoCIO�� ed or closed while macl:l'ne 
Is In motion. Send for Cata
/.ooUe. THE MERRELL 
MFG. CO'1 �Ol Curtiss 
Street. To edo. Ohio. 

Oster Pat.  Adjustable Stocks & D ies 
They are light In weight, dies 
made of the best tool steel. guaranteed just as strong 
and reliable as solid dies, cut 
��� t�:re�e

at
frr:,� rc:���� 

without running back over 
finished threads. Each set of 
dies cuts two distinct sizes. 
THE OSTER MFG. CO. 
C1e��I!':3�W'b'I!.lJ�s.A. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M P L EST, MOST E F F I C I E N T  and D U RABLE. (RAN D D R I LL CO.) 
Send for Catalogue. 1 0 0 Broadway , New York.  

N I C K E L  AND 
Electro- Plating 

Apparatus and lIateriaL 
THE 
& Van Winkle  
Co., 

Newark, I'i. J .  
136 Liberty St., N .  Y. 
35 & B7 S. Canal St., 

CblC8ll'o. 

Gas Blast Furnaces 
lAS PRODUCERS 

AND 
P R E S S U R E  BLOW E R S .  

For Illustrated Pamphlets, apply to 

A M E R I CA N  GAS FU RNACE CO. 
23 John Street , New Y o rk,  N. Y.  

ED I S O N  PHONOGRAPHS,  All  Styles. 
TAINTER G RAPH OPHONES,  All Styles. 

Complete stock of records, and full line of supplies, 
for both machines. 

36 Page lUustrated Calalogue, free. 

The Edison Phonog raph C o . ,  4 2 7  Vine S t . ,Ci ncl n nati , O .  

T H E  PR I N C I PAL A N D  PECU LIAR P O I N TS W H E RE I N  
TH E  E D ISON L A LA N D E  C E L LS are - superior to olbers are beww enumerated. . I. High and constant availabw electro,!\lJtlve force. 2. No local action, therefore no los� of energy while cell is Idle. 3. Extremely low iritemal resistance. 4. Heavy current deltvery-, absolut.ely constant. 5. Cheap materials, easily obtained. 6. No attention required until all energy of elements is exhauRted. 7. Convenience of form and freedom from noxious fumes. 

8. No pollzaration. 9. Will not freeze at lowest 
temperature. 10. The Edison Lalande Battery is now made in seven ditrerent types, each one 

IT' d§:�� t?:t�!:'''.!i!�a��rice List " S . ..t." 
THE E D ISON M'FG.  CO.,  1 1 2 East 23d St. ,  New York.  

T HOS. A .  EDISON, PROPRI ETO R .  

WELLDRILLING MACHINES of all kinas and sizes, for 
drilling wells for house, 
farm, City and Village 
Water · Works, Facto 
ries, Ice Plants, Brew· 

eries, Irrigation, Coal and 
Mineral Prospecting, on and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU W ANT. ..... MenUon tMs paper. LOOMIS & NYMAN. Tiffi n .  O h i o .  

$20 M OTOR OR DYN A M O  
Motor does one-fourth horse power 
of work and dynamo will operate four incandescent lamps. Have carbon brushes self-<>UInll bearings and are made o� best quality mR!<netic .teel. Perfect machines in every way. 
Enl8l�J% O��{ ���sA�l'ITli�W.Woco •• 

© 1898 SCIENTIFIC AMERICAN, INC.
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ST E A l  
I

- I. 

{i�D���t������� �!y� �� - � .. 
books free. Fees moderate. _ 

$2 in ADVANCE and $2 a MONTH 
Pays for a College Education at Home. 

���IL!t�li(foe��':lin 'f;���l�\'l�ct'!�Tc:ln�r �n\I�: gineeril1g ; Mathematics ; Chemistry ; Mining ; Archi
tactu�al or Mechanical Drawing ; Surveying ; Plumbing ; Archltectu�e ; Metal Pattern Drafting ; Prospecting ; 
Book-Keepln� ; Shorthand ; English Branches. 
fI::�e��ntC:;d��v:����t.y aWe t;::vD.; h�l�er:h�:!:-n� 
to better positioDS. Circular free. State 8ubject you wl"h to study . 

INTERN.lTION.lL CORRESPONDENCE SCHOOLS, 
Do" 9-12 , Seranton, 1>a. �-------

------

•••••••••••••••••••••••••••• 
: D O U BLE STEEL : 
: SQUARE .  2� inch for toolmakers. : • As sbown. - - - - - - '2.00 • • With either bevel or narrow blade, - 2.30 • • Complete, - - - - - - 2.60 • • 98 page catalogue of Fine Tools, free. • • 'l' h e  L. S. S T A K K E'I'T (�O. • • Box 13. ATHOl,. MA -S . •  U. S. A. • •••••••••••••••••••••••••••• 

B uy Telephones 
T ItAT ARE G O O D··NOT " C H EA P  T H I N G S . "  

Til e  dUference in cost is little. We jluarantee QUI" apparatus and guarantee OUf l�ustomer8 against loss by patent Buits. OUi' guaran· 
tee and instruments are both Koud. 

WESTERN T E L E P H O N E  C O N S T R U C T I O N  CO. 
2 5 0·2 5 4  South C l i ntnn St . . Ch icag o.  

Large�t Manufacturers of TeZ.phooes exclusively in the UnivA States. 

T E L E P H ON E D I R E C T ! We make a speCialty of manufacturing 
Intercommunicating ' Phones for interior 
or exterior lined. Our instruments ha.ve 
many new and Improved features. All 
kinds of 'Phones made to order. Our Pat
ent Transmitter can be bought separately 
if desired, for either short or long oistance 
service. A specialty of Call Telephones 
for office • .  warehouse or factory use. DiR
penses With switchboard. A 11  Bounds 
audible 50 per cen� better than with otber 
'phones. Spencer Electrical Com
pany, 163 Greenwich Street, N. Y. City. 

As Gool as You Please 
Evpry botel. restaurant, fac· t07' theater, omce. workshop 
:�er�

th
pe:;;':::.

l
I��.:!\\�I"[j;ot�� 

possess a 
BAR R O N  SAN I TARY COOLER.  

Being connected with water 
main it is always full and ready 
for u�e. No ICe or outside air 
comes in contact with the wa
te.·. Eacb gallon In the cooler 
is exposed to 768 square inches 
l:s�

o
rci�

n
fb

s
:�

f
�� o����

u
:�� 

tem. Lanre size for street PatflDt,d Marth 12. 1896. 

���:�p:p����;'t:IlSgend
S
;;t�criWV�:�l=�o°fte

t
wo 

BARRON COOLER CO. , PALMYRA, N. Y .  

ftDJUSTABLE F�TURES0: 
FOR INGAN!��E�!lAMPS 

EVERY REQUIREMENT. 
" .  SEND FOR CATALOGUE'S 

��t O.C.WHITE C9 WORCESlJ.R.Mlli. 
FORMULAS FOR DEVELOPERS.-SCI-
ENTIFIC AMERICAN SUPPI.EMENT, No. 11��, contains 
a dozen formuhts for standard pbotoJlraphic developers 
-Eastman's. Cramer's� Hammer's. Carbutt's aotl others. 
Price 10 cents, by mall. from this office and all news
dealers. • $5 Printing Press 

Prints your own cards, labels, etc , . J .arger press for circulars or small ' . newspaper. '18. Everything easy by 
printed rules sent. CatalOqu-f, far 

'·.i stamp. KELSEY & COMPANY. 
}'actory 4, Ml:RIDEN9 CONNECT , C U T. 

H O L DS H O S E ---

I
· with a vise-like griP. and never . .  , . . tears the fabriC. Lift the little 

' .  ,"'ii: lever and the ja.ws are released. I ' ������J�
d
a�h�����).�: , ; .  Fasteners also applied to Cuff 

ti.... :"
. tJ':,�i�����;��:":i�I'a�:n::� 

, . . Key Chain,. By mall IOc. eacb. " except A luminum or Phosphor l"'III�"'t1I= • Bronze Key: Chains, which are .... 200. ll1us. Booklet fO'1' the asking. 
I!MER ICAN R I N G  CO..  Box P, Waterbu ry, C o n n .  

�8u USE GR INDSTONES ? 
[f 80, we can suppiy you. Ali st2.ee 
.nouDted and unmounted, always 
kept in stock. R�member, we ma1ce a 
�r.:\

c
����:::,

le
�g 1!��� �g���,

e-
The CLEVELAND STONE CO. 

2d Floor. W i l s h i re .  C l eveland,  O. 

Bpards of 
H ealth __ _ 

wlll llnd onr Bacteriological AP
s

ara-
!�u��:'J'��g'lg:i��:,e';I::;�te y con-

lY" 264 page Catalogue and New Sup
pz.mmt. post free. 

BA tJSCH & LOMB OPTICAL CO. 
lil� N. S, Pa.d Street, Rochester, N. Y. 

" itutifi, �mtri'Jn. (APRIL 16, 18<)8. 
Firearm, magazine. R. Dinsmore . . . . . . . • •  , . . . . . . . . .  001,7('8 
�'irearlTl. mal<azine. S. N. McClean . . . . . . . . . . 001.s:1Il. 001,840 

001.84:;. 001.1J(4 
Flour, treating wheat ill manufacturing, A. �'. 

Oe�terreich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.777 
l4'hlid pressure regulator, H. Matchett . . . . . . . . . . . . . 001.878 
Ji'luid pressure regulator, WillinIDs & R�es . . . . . . . . 001,923 
Fluid pressure systems, means for testing. G. S. 

Hodgin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602.00!J 
�'Iy trap. W. Engelbrecbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.95.1 
Ii'rame brace ulld stake socket. combined, L. 

Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,912 
l-'umes or gases, method of and apPtlratus for 

condensi.ng. H. W. Happleye . . . . . . . . . . . . . . . . . . . . 6OI,6ii 
Furnace. See Boiler furnace. Hot air furnace . . 
�·urnace. A. J. Pulver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.98.1 
� .. urnace walls, means for protecting. J. Scott . . . . flJl.75!1 
Furniture, ad�ustable, W. Wicke . . . . . . . . . . . . . . . . . . .  (i01.t)fi2 
Furniture, adJustable school, Hitesllew & Spieth 001.875 
Game apparatus. '1'. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . f;()\,700 
Game apparatus. E. L. \Villiams . . . . . . . . . . . . . . . . . . . .  OOl.&;''l 
Garment clasp. W. G. McGee . . . . . . . . . . . . . . . . . . . . . . . .  001 ,814 

g:��:�� ��g�or1�r,
P 
H�S.I�r��·ii;gio·li : : : : : : : : : : : : :  �t��� 

GAS generating apparatus, acetylene, Flood & 
Kipling . . . . . . . . . . . . . . . . . . . . . . . . . , .  . . . . . . . . . . . . . . . .  001 ,791 

g:: �t1fs�\�:?:���r������: �: ge!��J��.�� : : : · : · : · : :  gff:� 
(;ate, G. Van Buskirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fiOU1.l1 
(;ear case. N. A. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 ,700 
Generator. See St.eam generator. 
Glass anneaHn� leer. J. H. Lubbers . . . . . . . . . . . . . . . . 002,031 
Glass tubes, machine for grinding, T. W. Van 

Hoesen . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . . . . . . . . .  601, 'i2O 
Glassware finisbing machine, McDonough & 

Shelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.698 
Glue jointing machine, R. M. Gleason et. al . . . . . . .  601,� 
Grain binder, E. W .  Burgess . . . . . . . . . . . . . . . . . . . . . . . .  602.028 
Graining machine, lumber, H.  Silver . . . . . . . . . . . . . .  601,9()3 
(iun ma!l'azine bolt. S. N. McLean . .  001.8:l!l. 001.841. 001.842 
Harness back band. J. A. Fretwell . . . . . . . . . . . . . . . . .  602,000 
Harvester. J. F. 1!.'Pleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.866 

�:�:::�:�·t���k·. Gr�b��
r
I.·Bij.keii::.·.·:.·. ·.·.�l::�: �:� 

Hat fastener, Jones & Kerr . . . . . . . . . . . . . . . . . . . . . . . . . 601.657 
Hat pin, �'. Stefally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.989 
Heater. See Steam or hot water heater. 'Yat.er 

heater. 
Heel buildilll< macbine. E. S. GrOS8 . . . . . . . . . . . . . . . .  602.005 
Hermetic fastening for preserve or other tin!o\, l .  

Bloch . . .  . . . . . .  . .  . .  . .  . .  . . .  . . .  . .  . .  . . . .  . .  . . . . . . . . . . . .  001,.87 
Hines or skins, machine for working, A . ... . 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,608. 001.809 
Hook. See Garment hook. . 
Hook and eye. C . •  '. Robbins . . . . . . . . . . . . . . . . . . . . . . . .  601.816 
Horse boots, etc., suspendin� device for, P. 

�leissner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.!l74 
Horseshoe. W .  S. Hitcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602,IlIU 
Hose. clamp. for handling hydraulic. P. J. Doyle 601.639 
Hose couplmg reshaper. G. W. Wallis . . . . . . . . . . . . . 601,689 
Hose coupling, swiv�1, D. B. Smith . . . . . . . . . . . . . . . .  601,68:1 
Hose rack. H. J. M. Howard . . . . . . . . . . . . . . . . . . . . . . . . 601.653 
Hose reel. Eo Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.632. f,(JI.633 
Hot air furnace, J. T. Warren . . . . . . . . . . . . . . . . . . . . . . 001,82"2 
Hub, vehicle wbeel. G. A. Krohn . . . . . . . . . . . . . . . . . . .  001.853 
Hydrant, stop valve. or t.be like, C. Jones . . . . . . . . . 001,967 
Identifying device. G. W. Buscb . . . . . . . . . . . . . . . . . . . .  001.86� 
Incandescent IIgbt hanger. adjustable, F. C. Bel i  601.9:;0 
Incubator, Kanski & �'reeman . . . . . . . . . . . . . . . . . . . . . 002,017 
Indicator. See Speed indicator. 
Ingots, mechanism for piercing metal , J. C. 
Ins�1#:rc:'r��: ·iioe·.ii�::.·.·.· . . ·.·.·.·.·. :.·.·:.·.·.·: . .  ·.·:::.·:::. '. �Ufo 
Insulated wire, machine for restoring, N. Wilson 601,fi94 
Invalid table. J. H. Chandler . . . . . . . . . . . . . . . . . . . . . . . . 001.945 
Jaw wrench. slidin�, A. Enos . . . . . . . . . . . . . . . . . . . . . . .  601,954 
Kettle, candy. J. Cleave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,747 
Kitchen rack, M. Kaiser.. . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  liOl,75a 
Knit mitten. I. W. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.894 
Knob attachment. H. J. P. Whipple . . . . . . . . . . . . . . . .  001.724 
Ladder. step imd extension, C. Napier . . . . . . . . . . . . . 601,714 
Land roller, W. F. Goodhue . . . . . . . . . . . . . . . . . . . . . . . . .  001,77;) 
Lantern .. electric, O. C. Prasse . . . . . . . . . . . . . . . . . . . . . . 001,758 
Lasting machine. M. Brock . . . . . . . . . . . . . . . 601.933 to 601.!lIO 
Leather and rubber substitute, O. B. Dodge . . . . . . 601.82R 
Lecture room seat. Hlteshew & Spieth . . . . . . . . . . . .  001.8�4 
Level and grading instrument, combined spirit., 

C. Castor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.629 
Life insurance table or chart, N. P. NeaL . . . . . . . . . 602,Oii.-> 
Liftlnl< device, W. '1'. B. Clemm . . . . . . . . . . . . . . . . . . . . 001.631 
I.Jtghter. automatic, D. K. Hawley . . . . . . . . . . . . . . . . . .  602.04n 
Liquid transporting and preserving apparatus, 

P. Lochmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,877 
Loading or unloading apparatus, McMyler & 

Hulett.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.670 
Lock. See Bicycle lock. Permutation lock. Tele-

pbone lock. 
Loom shuttle changin� mechanism, C. A. J.JlttJe-

lIeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.836 
Lubricator. See Axle lubricator. 
Marble. pollshinl<. J. M. Mueller. Jr . . . . . . . . . . . . . . . .  601.668 
Mat��y 

s
&

l
��t�lif���� .��.�. �����.�I.i��. �.���.

i
��: 601.89.� 

Measurer and register. grain. Stewart & Swisher 601,739 
Measuring and cutting device, cloth, W. B. Hood 001.964 
Measuring diameters. instrument for, G. Vine . . . . 011.721 
Meat can, compressed. J. L. Black . . . . . . . . . . . . . . . . .  001.9:n 
Met.al ware, apparatus for shapIng, 1'. Conners . . .  601,825 
Meter. See Gas supply meter. 
��fl�Ii�:: \v\r���hr' Simon . . . . . . . . . . . . . . . . . . . . . . .  601,817 

Milling cutter. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602.0.'l9 
Mining machine, D. A. & T. E. Lee . . . . . . . . . . . . . . . . .  601.971 
Mordanting. F. J. Oakes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 1 .613 
Motor. See Water motor. 
MO
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l �8�f:��.���. ���.���.����� �.����.l�� .��� 002,008 

Mowing machine. H. R. Stirlinl< . . . . . . . . . . . . . . . . . . . .  001,911 
Music cbalr. W. O. & E. K. Campbell . . . . . . . . . . . . . . .  001,727 
MUSiC or book holder and rack. A. J. Smetters . . . .  601.736 
Music turner, E. ,,". Funk . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,644 
Nail machine. Staples & Bush . . . . . . . . . . . . . . . . . . . . . .  602,024 
Nailing apparatus, M. Brock . . . . . . . . . . . . . . . . . . . . . . . .  001.H41 
N ailing apparatus, hand, M. BrOCk . . . . . . . . . . . . . . . . . 601,�2 
Newspaper folding and wrapping machine, Waite 

& Saville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.741 
Norla. R. F. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.957 
Nut and pipe wrench, combined, Larson & Bran-
NUn��k: i:iii.';;i .... : : : : : : : :  : : : : : : : : : :  : : : :  : : : :  : : : :  : : : : :  �f:ll;\g 
Nut lock. S. W. Telford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.688 
Nut lock. J. R. '1·burmend . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.915 
Oil can , L. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 ,797 
8�1:�tgir

s
a������\��e::�[:r�6�':.���: .:: .�: .����.� �1:�� 

Ores containing gold. silver or copper, treating, 
. A. Etard.. . . . . . .  . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . .  . . . . .  601.640 
padlock. permutation. A. B. Steen . . . . . . . . . . . . . . . . .  601,801 
Pail. etc . •  A. llurgland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.702 
Paint. '1'. Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.910 
Paper and compound used to enamel Bame, 

enameled, F. G. Annison . . . . . . . . . . . . . . . . . . . . . . . .  601,927 
Paper bag cabinet. P. F. Mauer . . . . . . . . . . . . . . . . . . . . .  602,032 

�:��
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���\:i�n

ef6���J �H�':I:;;�i� : : : : : : : : : : : : : : : : : : : : :  �:�f� 
Pbotographic printing apparatus. A. Scbwarz. 

601.882, 001,88:\ 
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o:at�Il �:¥et'y Pi,,: . . . . . . . . . . . . . . · . . . .  001.,(;9 
Pincers, farrier's, H. Wagner . . . . . . . . . . . . . . . . . .  . .  an.�nj 
Pipe tblmble. P. V. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . .  00 1 , 7lf.l 
Pipe wrench, A. \Verts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.723 
�1:��:�t;f.°{3�e6'a�S�·. ���.��·. : : : : : ·. : : : : :  : : : : : : : : : : :  �un 
PJanter, E. Michon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OOl.b'fi7 

�1�,;
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Plunl<er brake bead. E. S. Hall . . . . . . . . . . . . . . . . . . . . .  001.6.'>1 
Pocket book. G. A. Wieland . . . . . . . . . . . . . . . . . . . . . . . .  t;QI .!l22 

��!�8�
te

ge��';n��· �es�: 1.!��!'r pres.: ' . . . . . . . . . . .  f;(Jl.84!) 
Protractor. A. W. <fhase . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.f>30 

��!!,el..�x���Wb��I�:.���.��.�: : : : : : : : : : : : : : : : : : : :  �l:� 
Pumps. pressure actuated governor for, J. H. 
puz�\:?y.
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RaCk. See Hose raCk. Kitchen rack. 
Radiator. Jackson & Travers . . . . . . . . . . . . . . . . . . . . . . . 601,H.15 
Radiator, steam or hot water, Jackson & Travers 001,656 
Rail bond. J. J. Dalnton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,707 
Rail sustaining bar. W. Goldie . . . . . . . . . . . . . . . . . . . . . 601,645 
Rail sustaining bar or plate. W. Goldie • . . . .  601,646. 001.647 
Railway bed and tie. E. Smitb . . . . . . . . . . . . . . . . . . . . . . 601,799 
Railway slJlnal, G. W. Green . . . . . . . . . . . . . . . . . . . . . . . .  602,004 
Railway switch. E. J. J enkins . . . . . . . . . . . . . . . . . . . . . . .  602,014 
Railway switch actuating mechanism. W. H. 
. Roustou . . . . . . . . . .  . . . . . .. .  . . . . . . . . . . . . . . . . . . . . . . . .  001 ,8.\8 

Railway tie. J. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.810 

::�t
aSe�

eJ���e;.�: J. Allin . . . . . . . . . . . . . . . . . . . . . . .  ool.i66 

Reel carrier and feed cart. combined, M. & O. 
Ref�:!fi.i�¥gg · iilach'tnes: ' cOli(ieils'iii�' 'water' il';(i 001.807 

air coolinI' apparatus for . . J. Sedlacek . . . . . . . . . .  001.71G 
Refrigerator lunch box. A. Slomka . . . . . . . . . . . . . . . .  601.798 
Register. See Cash rel<lster. 
ReJ,Z"ulator. See Fluid pressnre rellulator. 
Road, railway road bed, etc., dustless, F. W. 

Mattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602.023 
Road rollers, tongue truck connectIOn for. G. W. 

Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.819 
Roaster. See Beef roaster. 
��:e�!ft�!;,�in����u:· ii,' iiii •• : : : : :  : :  : : : :  : : : :  : : : : :  :il'f:� 

(Continued on valle %55) 

ThiS be���:.in�
e
S��::.'h�r Horse 

WEBSTER 2� actual horse power 
GAS E NGINE 

for 81IJO, le.o l en  discovnt for cash. 
Built on Itltercbanl<eable plan. Built 
of best materIal. Made in lots of 100 

��erg�o�gi�����.m::����e 
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Made for Gas or GasO lint::. Also Hori .. 
zontal Engines, .. to SO borse power. 

l3r lV,'ite for Special Catalogue .• 
W E BSTER M F G .  C O . ,  1 0 7 4  West 1 5th St., C H I CAG O 

T H E  COPY I N G  PAD. -H O W  TO MAKE Hnd how to use : with an engraving . .  Practical directions 
g�';. ��cl{t�g:
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letter to the pad, how to take off copies of tbe letter. 
Contatned in SC1 ENT1F]C AMER]C.AN SUPPLEl\IENT, Nos. 
438, 1 092 and 1 1 1 0 .  Price 10 cents eacb. by mall , 
from this office, and all newsdealers. 

DID YOU EVER CYCLE 
Get on a live wire. Ride the W. S. CLEVELAND Model. 

B U FFALO FOOT CYCLES 
The swellest thing on wheels ! Rubber 
Tires, Ball-B'jl�sine?-'

heU.s,���I�� 
��nt��:,!ts.

S
�I':te;�a&�: 

Ball-rooms. Armories, 
Gymnasiums. B I c y  c I e 

. i"c���.'iil��ll'§!��\�y�: Per Pair. the fad at Seashore, 
lUountain, Lake and all Summer Resorts. 

TO CRUISE AFOOT I S  ALL THE RAGE I 
W. S. CLEVELAND, Mgr. BuJI'a1o Foot Cycle Co., 

Suit" 1006. No. 210 Pearl St.. Bnffalo, N. Y. 

On receipt of price, will 
�:r.8 p,:-�g:I�. �� ,�.:� :�d- Lock Spr ing  

�!-?vlf����J�e�niGi:t.�k�!�eek·� trial If not entirely 
satisfa.ctory. On receipt of saddle will refund money. 
less Return Charges. iT Send /0'1' Catalogue Free. 

Wanted, Agents in every to� men or women. 
THE C. Z. KROH CO.. TOLEDO, O. 

eM £bristy Saddlt 

STATIONARY. GAS. EN 81 NEB GASOLlNE & MARIN[ . 

BOAT FRAMES,PROPElLER WHEELS, ENGINE CAS'nNGS 
SEND STAMP F'OR CATALOGUE 

M IANUS E LECTRIC Co. MJANUS, CONN. 

ENGI NEERING NOTES, ELECTRICAL 
Notes. "MIscellaneous Notf"s and Selected Formulas, are 
published each week In the SCIENTIFIC AMERI CA.N 
SUPPLll:MENT. forming an excellent review of the 
shorter matter wbich appea.rs in the American and 
foreign press. The back numbers, containing valuable 
formulas, may all be obtained. Price 10 cents each. For 
Bale by Munn & Co. and all new�dealers. 

" K I N C "  
fiasolint €ngintS 

No Oil Cnps. Exhausts 
Under Water. Noiseless. 

C O M PLETE LAU NCHES, YACHTS, 
and WORK I N G  BOATS. 

T H E  CHAR LES B. KING CO. , Detroit, Mich.  

Motor controlled from bow. 
Valve movement. 12 to 1. 16 
to 60 ft. Launches. '1'wln 
f.1��i4';.�d
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engineer or pilot required. 
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Gasoline u�ed. No disa�ree
abJe vibration. 

po- Send 10 cents in stamps 
for 1897 Catalogue. 

I ne CO . • ft . J e rsey Av. ,  J e rsey City, N. J .  

G��rln��nq s!�!2�.I�E
h. ��P���d�S ,. 

nr Send for CataloQ. 
ROGERS GAS ENGINE WORKS, ' 260� Claramont A venue, 
RAVENSWOOD P. O.. CHICAGO · I 

THE TORPEDO BOAT TURBINIA.-
This article describes tbe construction of the Turblnla. 
which made such a phenomenal speed. Detai led draw
Ings sbowin� arrangement. of machinery. SCIENTU'JC 
AMER.CAN SUPPLEMENT 1 1 ·� 1 .  Price lU cents. �'or 
sale by Munn & Co. and all newsdealers. 

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

SAC.KU� WAT l R  MOTO R co N E.WAR K  N J U .5 A 

A Safety Revo lver 
will � 
ONLY � 
GO OFF at 
the critical 
moment. 

A powerful Shootinll' Weapon. 32 calibre. 
Very short barrel. Therefore specially 
desirable for bicyclists, as It may be carried in the 
pocket witbout IDconvenlence. Descriptive catalogUl' "·ee. 

SMITH & WESSON, 
•• Stockbridge Street. 

Anatomically correct. Medi
cally indorsed. Injuries avoid
ed. Comfortable, safe. hand
some, lasting. Hlch grade bl_ -
cycle makers furnish It as a 
regular equipment or an option 
without additional charge at re
tail. Insist on the Christy. 
Avoid cheap Im!tatlons. Don't 
perm.t the substitution of cheap 
leatber saddles. Once a Christy 
rider, always a Christy advo

are made 
stan.! the severest 

the SUD can give them . 
neither blister, crack, nor 

off. 'fhey keep their gloss . 
and hold their colors, and give dou· . 

. ble the servICe that all-white·lead o r  anl,l ordinary paints would give. M ade 

cate. 
Christy Booklet free. 

New York A. G .  SPALD I N G  & BROS. Chicago 

MANUFACTURE OF BICYCLES. - A 
very comprehensive article givlntz" the det ... ils (\f COD-
:������ ofC�ri�rn��
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IC
��ER'iJ!� l���: PLEMENT. No. 908. Price 10 cents. To be had at this office and from all new8dealers. -----,-----:--------

�ED$!I�:::�60 � 
W I LLITS AUTOMATIC  H U B  BRAKE 

CATALOGUE FREE. 
HAY & W I L L ITS M FC .  CO. , 

INDIANAPOLIS, IND. 

ST ERLI N C  
BICYCLES 

"BUILT L I K E  A WATC H." 

B RO K E N  B I CYCLES 
are e x p e n s i v e .  We  sel l all 
���e=�rdu�Rg��e '!t�� �Je�:��i 
piece Is mailed to us. Will mall 
yon for 2f>c. ln .tamps a practical 
treattse. U How to Repair Bicy
cles," by competent Buthorities, 
and a fully Illustrated oatalogue 
embracing tbousands of bargains 
In tools, IIttings and repalr�arts. 

TH E FRASSE C • 2 1  Warren Street, New .rk. 

In both liquid and paste forms. 
Pattou'. Jlollf\e J>'alntlna Model (20,000 combina. 

r;e
n
�l::

n
otf ����a�o�:e t:.�t�

e
pt:int�?O&kn�' :O��:�e;n;���� , er'. Tinting Card for two-cent stamp. j We want a dealer- or paInter in every town to handle Patton's Pflint'l on liberal terms ; it's a business in itself. 

JAB. 11:, !'AT�UN CO., MUwaukee, WI .. , U, 8. A .  
----

A- . .  " MY OWN I' CYCLES . 
with Patent Combined Automat.c 

I Coaster and Brake. Coast with pedals 
stationary and feet 00 them. Notblng ... ,. . .. so tine since iDvention of pneumatics. 

From Fact .... ry stralgbt to Rider below jobbing prices. No 
Trash, No Job Lots. Send for CatalOgue and 
Speclal 0lrer. F. S. BEAVIS, 48 B St., PEORIA , ILL. 

© 1898 SCIENTIFIC AMERICAN, INC.




