
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS CHEMISTRY. AND MANUFACTURES. 

Vol. LXXVIII.-No. 24. 1 
ESTABLISHED 1845. _ 

"Texas," 

U Furor." H Oquendo." 
,. Vizcaya." 
"Plnton." 

NEW YORK, JUNE 11, 1898. 

.. ChrIstobal Colon." ,� Maria Teresa." 

U Harvard" (" Paris "), h Marolehead." 

[$3.00 A YEAn. 
WEEKLL 

Santiago City. 

4_ Castine." ,. Eagle." 

SCHLEY'S FLEET ENGAGING THE SANTIAGO FORTS AND THE "CHRISTOBAL COLO:6."-lSee page 375.] 

© 1898 SCIENTIFIC AMERICAN, INC.



370 

, ritutific �mttican. 
p 

ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BR.OADW A Y, NEW YOR.K. 

TERMS FOR THE SCIENTIFIC AilIERICAN. 
(Established lS4;).) 

One COPY. one year. for the U. S .• Canada or Mexico . . ...... ... . ...... $3.nn 
One copy, six months, for the U. S., Canada or Mexico . . . . . . .. . ... . . .  1.30 
One copy. one ye ar,to any foreign co untry,postageprepaid , £O 16s.5d. 4.00 

Remit by postal or express money order, or by bank draft or check. 
MUNN & co .. 361 Broadway. corner Franklin Street, New York. 

The �("ientiflc American Supplement 
(Established 1876) 

is a distinct paper fro m the SCIENTIFIC AMERICAN. 'rHE 8UPPIJEMENT 
is issued weekly. Every number contains 16 octavo p ages, uniform in size 
�� �

C
::�

T
���

C 
t��\lt����8�n��t�1�� �e����:

r
t�w� 

f
����%tllE����: 

to foreign countries belonging to the Postal Union. S ingle copies 10 cents. 
Sold by all newsdealers throughout the country. 

Con.bined u.nte�.-11he SCIENTIFIC AMERICAN and SUPPLEl\I�NT 
will be sent for one year. t(') one address in U. S., Canada or Mexico, on 
receipt of seven douars. '1'0 foreign countries. eight dollars ana fifty cents 
a year. or £1 14s. lid .• po st age prepaid. 

Building Edition of �cientific American. 

(Established lS8:;.) 
'fHE BUILnING EnITION OF THE SCIENTIFIC AMERICAN is a large and 

:rl������e�����t�f!:'� g:�����f:g l6s �gd�g
n
!�Jhit�������

in
�a�g��u�bI�� 

is illustrated With beautiful plat.es, showing desirable dwellings, public 
buildings and architectural work in gr eat variety. 'l�o architects, builders, 
and all wno contemplate building this work is invaluable. 

Single d>pies 25 cents. By mail. to any part of the United States. C'amHla 
or Mexico. $2.50 a year. 'flo foreign countries" $ 3 .00 a year, or £0 128.4d. 
Co mbined rate for BUILDING EDITION with 8CIENTU'IC AMEHJCA"S, to 
one address, $5.00 a year. To foreign countries, $6.50 a year, or £1 tis. Bd. 
�g��t���E���$9:�ra ��ir�D�Gfo��:��[��iin�:i�!�$�I.�Ca :e����(�y��. �d� 
postage prepaid. 

Expol·t Edition ot the Scientill .. American 

(EMtablishect lS71';) 
with which is incorporated" LA AMERiCA CIENTIFICA E INDUSTRIAL" 
or ·Spanish edition of the SCIENTU'IC AMERICAN. published monthly. 
uniform in size and typography with the SCIENTIFIC AMEltICAN. Every 
number contains about 100 pages, profusely illustrated. It is the finest 
scientific industrial export paper published. It circulates throughout 
Cuba, the West Indies, Mexico. Central and South A merica, Spain and 
Spanish possessions-wherever the Spanish langua�e is spoken. 'l'HE 
SCIENTIFIC AMERICAN EXPORT EDITION has a l arge guaranteed circula­
tion in all commercial places throughout the world. $3.00 a year. or .!to 12s. 4d .• postpaid.to any part of the world. Single copies, 25 cents. 

MUNN & CO .• Publishers. 361 Broadway. New York. 
rr The safest way 'to remit is by po st al order. express 'money order 

draft or bank check. Make aU remittances payable to order of MUNN 
&� , 

nr- Readers are speCially requested to notify the publishers in case of 
any failure, delay. or Irregul..,.ity Ul receipt of papers. ' 

NEW YORK, SATURDAY, JUNE 11, 1898. 

Contents. 
(Illustrated articles are marked with an asterisk.) 

Aluminum, soldering of .......... 371 
Books . . . .. . . . .. . . . . . . . . . . . . . .. . . . . .  381 
Brain, how it works .. . . . . . . . . .. . . .  380 
Broadsword exercise· ..... ........ 376 
Condenser for vacuum pans* .. .. 373 
Co pyri,;:hts. Russian .. . . . . . . . . . . .. :l78 
Earthquake. cost of .... , ........ 378 
Economical, too poor to be, .....  373 
Egg and potato trick'.. .. .... .. .. 372 
Electricity at the Paris Exposi-

tion ................... ......... 371 
Electric lamp. heat of the . ....... 373 
Exposition. Omaha. opening . . . . 371 
Forts. some American· ........... 377 
Guns. steel wire* . .• . . . • . . . . . . .  . . 372 
Guns, l3-inch· . . . . . .... . . ... . . . . . . . :;75 
Inventions. index of . . . . . . . . . .. . . ' 381 
Inventions recently patented .... 380 
Kettles. Indian' ................... 379 
Klondike packer's troubles ...... 378 
Lifeboat'. .... .... .... .... .. .. . . ... 373 
Miscellaneous no t e s and re-

ceipts ........................... 374 

Mills. tide. of Brooklyn .......... 371 
Nose CODlVetltioIl . • . • . . . . . . • . . . • • .  380 
Notes and queries . . . . ... . . .  , ...... 381 
Patterns and mOdels . . . . . . . .. .. . . .  373 
Plankton, centrifugal method of 

collecting.. .. .... .... .......... 370 
Playf air. death of Baron ......... 371 
Powder. smokeless ... ... .. ... . . .. .  370 
Press. Ger man, on w ar ...... . .... 371 
::;���;s, f:���1 

i
�cience 'of:: ::: �g 

Santiago c ampaign ................ 370 
Santiago harbor, reconnaissance 

of' .... : ..................... 370. 375 
Science n.)tes ...................... 374 
Shipping, waste of ............... , 372 
Signal service, coast. .. .. . . .. .. .. 371 
Sp ai.n's foreign trade .. . . .. . .. . . . .  374 
Sprayin� device for c arbureters*373 
Starboard and port ............... 375 
Statues, portrait . . . . . . . . . . ... ...... .  375 SUPPLEMENT, current . ....... �' . .  Si5 
Underdrain reasons why we..; .. 373 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No. :1.. :1..'7:1... 

For the Week Ending June II, 1898. 
Price 10 cents. For s ale by all newsdealers. 

PAGE 
I. CI VIL ENGINEERING.-History of the Stone Arch.-By Prof. 

M. A. HowE.-14 illustrations ............................... .......... 18737 
The New Snow Plow of the Rhaetian R ailway.-1 illustration ... 18744 

II. ECONOMICS.-American Competition in E urope . . . . .. ... . ...... . . . 18738 
Ill. KITES.-Kites: Their Theory and Practice.-Theoretical Princi-

ples.-By C apt. B. F. S. BADEN-POWELL.-4 illustrations . ... . . .. ... 18742 
IV. MATERIA MEDICA.-Remarks on Rhus 'L'oxicodendron.-By 

IJOUIS F. FRANK.-3 illustrations . . . . . . . . . . . . . . . . . . . .. . . . . . . ... . . . . . ... 18747 
V. MECHANICAL ENGINEERlNG.-Ladle Crane for Steel Works. 18745 

The Jelman-Wepp Crusher.-l illustration ......................... 18745 
V!. METALLURGY.-'L'he Metals Used by the Great Nations of 

Antiquity . . . . . . . . . ... ... . ... .. . . . . . " ..................................... 18734 
VII. )Il18CELI;ANEOllS. - Apparatus for Distribnting Railway 

TICkets.-111lustratlOn .................................................. 18744 
Electrical Notes ....................................................... 187119 
111:��:OO:: �g..�UI;';::::::::: :::: ::: .: :::: : :::.:::: :::: :::: ::::::: ��+� 

VIII. NATURAL HISTORY.-The Solemn A pes of Indo-Cbina.-1 
illustration . . . ... . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .  ' ......................... 18746 

IX. PA'l'ENTS.-Negotiable Paper for Patent Ri,;:hts .................. 18741 
X. SANITARY ENGINEERlNG.-Sewage Disposal.-By BENJAMIN 

F. LA RUE.-l illustration .......................................... , ... 18743 
XI. TRAVEL AND EXPLORATION.-Exploring a Great Australian 

Desert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18746 
XII. WARFARE.-Great Britain's Neutrality.-1 illustration ......... 18734 

The Annies and N avies of the United States and Spain.-211lus-
trations ................................................................... 18740 

The StrategiC Valne of Cables ..... ................................. 18740 

CONTENTS 

Of the June N umber of the 

.:SCIENTIFIC AMERICAN, BUILDING EDITION. 

(Illustrated articles are marked with an asterisk.) 
Albany capitol, the completion Pubhc weighing house of Bre-of . .. .. ... . . . .. . .. . . . .. . .. .. . . . .. 107 men . . . ... ... . . . .. . . . . . . . . . .. . 91. 92 Cha

.rt
e
�:-:'U���t��t�r.t���: 105 

Resb�'i,��� .. �.
t ... �.� ': .. � a.

v
.��: 106 Cottage at New Haven. Conn.*94. tOO Residence at B e n s o  n hu r st, Dwelling. model. at Hackensaek. I,. I. .. . . . . . . . . . . . . . . . . . . .. . . . . 95. 105 N. J.· ....................... l00. 105 Residence at B r i d g e po r t. Dwelling. model, at New Haven. Conn.· ...................... IOH. 105 � Conn.· ' .................... 101, 106 --11, e s i d  e n  c e  at B r 00 k l  i n e, 

F
at

:;�ie�re:.
i
���.�. ����.���.���.�. 93 . Sig:::::@oi'biiiidi�gs:::::::::: :�: lag Heights of chambers in wedire- Special Navy Supplement . . . .. . . .  107 val ho uses . . . .. . . .. . . . . . . . . . . ... 106 Stone residence and st able at How to heat a village house ..... 106 yonke .... N. Y .... . . .. . . . 93. 98, 99 

Losses in fire proof buildings .... 107 Steel ceilin.z;s and wainscoting ... 106 
Ii���ri!8:ures'in"oiHcebUiidiiigs 1� �����i'ltht�ti:e�niih

e�,s a�e� 107 
�r::ti::�"{ ���:t������dS:::::. 1� wai':o�i��tfo�h�;,;,'';Od iiool�,; 18:') 

8ubacription, ,2.00 a year. Single cop1es, 2a cents. 

J ,itutifit �mtrita •• [J UNE II, 18<)8. 
THE SANTIAGO CAlIU'AIGN. improved powder of this class has been carried on for-

It is gratifying to learn that several thousand troops eign warships in all climates and weathers with perfect 
have been dispatched to assist in the reduction of safety, and the time has surely arrived when we can 
Santiago and the capture of Cervera's fleet, and that a venture to adopt that form of smokeless powder which 
second division will follow at an early date. It is stated our experts have determined to be the best. 
that the force includes a battalion of engineers, some The advantages of the smokeless over the old type 
batteries of light and heavy artillery and several de- are many and valuable. The discharge of a brown 
tachlllents of infantry. Accompanying the troops is a powder, especially in the larger guns, is accompanied 
complete engineering equipment. The heavy batteries with enormous volulD.es of dense, opaque smoke, 
are supplied with 5-inch siege guns and the light bat- whereas the smokeless powder produces only a faint 
teries carry S'2-inch guns. mist or haze, which is quickly dissipated. The one 

This indicates that the plan of campaign contem- produces a large amount of residue .which fouls the 
plates the reduction and capture of the forts at the en- gun, the other produces but little residue and leaves 
trance of Santiago Harbor, a step whi ch, as we pointed the gun practically clean for the next round. The 
out last week, is absolutely essential, if it be true that smokeless powder is far more powerful weight for 
the en trance channel has been thoroughly mined by weight, the charge of brown powder for our 12-inch 
the Spaniards. It would be taking a: needless risk to gun weighing 425 pounds, whereas the charge of cor­
send our ships one by one through a narrow channel dite for the 12-inch wire gun weighs only 167� pounds. 
sown with mines. By the capture of the forts we can Smokeless powder burns very slowly, giving off itR 
obtain possession of the cable connections which con- gases gradually, maintaining a fairly even pressure 
trol the mines. and with the firing station in our hands throughout the whole bore of the gun, thereby ena­
and the guns silenced, onr fleet could enter the inner bHng a hIgh muzzle velocity to be obtained with a 

harbor intact and give batt.le to Admiral Cervera's comparatively lo w maximulll pressure in the gun; 
ships in the best possi ble fighting condition. whereas the brown powder burns more quickly, pro-

Si nce the successfu l  reconnaissance made by Commo- ducing a less uniform pressure throughout the travel 
dore Schley, our squadron off Santiago has been of the proj ectile in the bore. Fifteen tons to the 
stren gthened by the arrival of Admiral Sampson with square i n ch is the limit of pressure which our guns 
several powerful sh ips. The combined fleet before are designed to stand in service. With brown powder 
Santiago now includes the first-class battleships this pressure is reached at the instant of firing, the 
" Iowa," " Ma,sach usetts " and " O regon," the second- charge is less gradually converted into gas, and as 
class battleship " Texas, " the armored cruiseI:s "Brook- the projectile travels along the bore the pressure rap­
Iyri" and " New York, " the protected cruiser " New idly falls, owing to the increased volume of the space 
Orleans, " the u nprotected cruiser " Marblehead, " the behind the shot. With the smokeless powder, a much 
auxiliary gunboats " Mayflower, " "Eagle " and higher velocity may be obtained without exceeding 
" Vixen, "  the auxiliary cruiser " Harvard, " the torpedo the normal pressure of fifteen ton�. This is due to the 
boat " Porter " and other craft of less importance. fact that the powder burns more slowly, more gas be­
The guns in the four battleships, two armored cruisers ing given off as the shot travels along the bore. The 
and the protected cruiser available for an attack pressure is maintained at a high level up to the time 
on the fortifications are more powerful an d pro- that the projectile leaves the muzzle, and consequen tly 
bably more n umerous than those on the fortifi- the velocity is proportionately increased. The muzzle 
cations and the .. Christobal Colon.)) There are velocity of the 6-inch gu n on the .. Massach usetts,)) 
mounted in these seven sh ips no less than one hun- which uses brown powder, being 2,080 feet per second, 
dred and eight guns of 4-inch caliber and upward, the whereas the 6-inch gun on the " New Orleans,)) using 
list including eight is-inch, six 12-ineh, thirty-eight 8- smokeless powder, has a muzzle velocity of 2,642 feet 
inch, twenty 6-inch, twelve 5-in ch, four 4 '7-inch and per second. 
twenty 4-inch. The concentrated fire at close range of By the introduction of smokeless powder the muzzle 
this trem endous battery, forty-two of which are rapid- velocity of our guns could be raised from 400 to 500 feet 
fire guns, aided by an attack by the siege guns of our per second without exceeding the safe maximum pres­
troops on shore, should make short work of the forti- sure for which the guns were designed. Increased 
fications, powerful as they are. What was left of the velocity means a more level trajectory and a greater 
forts would be easily carried by assault from the rear. penetration. When to these advantages are added a 

The fall of Santiago and capture or destruction of smokeless discharge and the ability of the gunner to 
the Spanish fleet in the West Indies would be as - de- take note where the projectile strikes, the immense 
cisive and far reaching i n  its effects as the brilliant vic- superiority of the smokeless powder is manifest. 
tory of Dewey in the Philippines. Excellent smokele;s powders have been prod uced in 

• .' . comparatively small q uantities by our government ex-
SMOKELESS POWDER. perts; but the private manufacturers have not as yet 

Although the war is not many weeks old, it has been turned out successful smokeless powder in large quan­
waged long enough to impress upon the combatants tities. If they apply themselves to the task in good 
many important truths which were understood in a earnest, they can undoubtedly equal or surpass the 
vague way'before the conflict, but were never appreci- products of European factories, It is to be hoped that 
ated at their full worth until now. We have drawn at- a healthy rivalry will spring up in this important in­
tention in a previous issue to the lessons of Manila Bay, dustry, and that before long an efficient, stable and 
chief among which is the vital importance of good thoroughly reliable smokeless powder will be in gen­
marksmanship as the decisive factor in a naval fight. eral and exclusive use in the heavy guns of both our 
The excellent work of our gunners was nothing more army and navy. 
than we all expected; it was in keeping with the tra- • • • 
ditions of our navy, and in the present war, j ust as in THE CENTRIFUGAL METHOD OF COLLECTING PLANK-

all those that preceded it, the efficiency of our gun crews TON, THE BASIS OF FOOD SUPPLY FOR AQUATIC 
is the result of much patient aud carefu l  practice at the ANIMALS. 

targets during the ordinary routine of peace muneu- The Rhode Isla nd Experiment Station is carry'ing on 
vel'S and cruises. investigations, not only on land, but also on water 

It is our duty, however, to draw attention to the fact farming, since in the near future increasing atten tion 
that our ships are laboring under a serious disad van- must be given to all possible sources of food supply 
tage in having to use the smoke-producing and obso- for man. 
lete brown powder with which they are su pplied, instead As indicated by his annual report for 1897, Dr. Field 
of the mod ern smokeless powder, which is in universal has been experimenting upon reliable methods for de­
use throughout the world. In every engagement which termining the relative economic value of water areas 
has taken place, not even excl uding th e Manila fight, (i. e. , of ascertaining how many fish, crabs, oysters, 
eyewitnesses have noted the fact that our ships were clams, etc., any given particular area of water can sus­
speedily enveloped in den se clouds of �moke produced tain). This i� of special interest to Rhode Islanders as 
by the fire of their own guns. The smoke in some cases a relatively large area of the State is shallow water 
hung like a pall about the ships, cOIllpletely sh utting particularly adapted to aqu icuiture, i.  e., marine farm­
out the object of attack from our gunners and pre- i n g. 
venting them from observing the flight of the project- The conditions govel'lling the occurrence and growth 
iles. This was the case at times at Manila, it seriously of the microscopic plants and animaLs which constitute 
impaired our work at San Juan, and the same trouble the fundamental food su pply of the edible marine fish 
occurred in the recent reconnaissance at Santiago. and shell fish are manifold, and necessitate local obser­
The objections to brown powder were powerfully ilfns- vations and records. Yet the conditions warrant this 
trated in the last named conflict, owing to the fact labor, for in its scientific and economic aspects the 
that one of the ships, the" New Orleans," was using question is one of great importance. It has been sho wn 
the smokeless powder (cordite) which has been adopted that water areas under cultivation yield per acre a 
in the English navy. She was not at any time shroud- far larger quantity of nitrogenous food for man than 
ed in smoke, and eyewitnesses spoke in glowing terms does a corresponding area of land. 
of the accuracy and rapidity of her fire. The writer points out that attempts to collect the 

How it comes that our ships, with the one exception matter in suspension in samples of water, for strictly 
mentioned, are supplied with old fashioned powder accurate determination, either by biological methods 
when powder of a far more efficient type has been in with nets an d filters, or by chemical means, have'been 
use in other navies for five or six years is a question prolific of errors, and that practically little advance has 
that we are unable to en ter into fully at this time. been made, chiefly owing to inadequate method, of 
There has been a reluctance on the part of our author- j collecting, the average error b eing at least fifty per 
ities to supply the ships with high explosive powder, cent. 
because of its dangerous character; but of late years By the use of a special, iarge centrifugal tIlacbilile, 
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devised by Dr. C. S. Dolley, of Philadelphia, and by 
him sent to Dr. Field for trial, the error in the results 
is practically eliminated. This machine, driven by 
hand or by motor, quickly separates all the sus­
pended matter, living plants (including the bacte­
ria), animals and inorganic matter, in such a way 
that it can readily be weighed, the total volume 
determined, :the number of particles couuted u n  
del' the microscope and. tables b e  made for com­
parison showing the economic yield of any given area 
of water. A num bel' of suggestions are made as to pos­
sible improvements of the machine, but great stress is 
laid upon the centrifugal method.. 

In closing, Dr. Field suggests that such means may 
be valuable for collecting the m icroscopic plants and 
animals which constitute the food of the just hatched 
fry of so many species of fish, thus increasing the effi­
ciency of the methods of artificial propagation of food 
fishes. 

••••• 

The Old Tide Mills 01" Brooklyn. 

It will be of interest to many New Yorkers, and will 
possibly be news to some, to know that within the 
boundaries of the greater city, and within the limits 
of the Borough of Bl'ooklyn , there still exist land­
marks of bygone times and industries, in a good 
state of preservation,  and dating back to the early 
Dutch colonial period. Among these are the grist 
mills, three of which yet stand, all of them still i n  
working order. A word o r  two concerning their ori­
gin will perhaps pro ve i nteresting. 

The earliest settlers in Brooklyn, pushing their {'x­
plorations through the densely wooded heights near 
the river and beyond the forest-covered hills now oc­
cupied by Prospect Pal'k, foun!! in the level and COUl­
paratively treeless stretches of arable land beyond Flat· 
bush a region reminding them of their native Holland, 
requiring but little labor to prepare it for the produc­
tion of crops. 

Ancient records show that the first land on Long 
Island to be occupied u nder a grant from the authori­
ties of New Amsterdam was in and near the present 
village of Flatlands. 

To quote from Stiles' History of Brooklyn: .. In 
June, 1636, Jacob Van Corlaer purchased from the In­
dians a flat of land, and, on the same day, Andries 
Hudde and Wolfert Gerrittsen purchased the flats 
west of Corlaer's. These purchases were confirmed by 
a grant from the director, Wouter Van Tweller. The 
o wners at once commenced planting, and the place 
became in time the village of Amersfoort, or Flat­
lands. "  

The erection o f  mills for grinding their grain became 
necessary, and, of the earlier structures, th e three 
mentioned remain.  They are all similar in type and 
are operated by the rise and fall of the tides. The con­
struction of a dam and water gate on one of the many 
creeks emptying i nto Jamaica Bay, with a short sluice­
way to divert the waters to the m ill wheel, was a si ln­
pIe operation, and was the means resorted to. As the 
tide rose, the open gate allowed the water to accumu­
late above the dam, and with the closing of the gate 
just before the ebb, the stream passing through the 
sluiceway operated the large u ndershot wheel, and 
thus furnished a steady and reliable source of power 
during each ebb tide. 

A visit to one or the other of these old tide mills will 
prove of interest. The oldest is situated on Garrett­
son's Creek, on land forming part of the original Ger­
rittsen grant in 1636, and was built not long after the 
first settlement. It may be reached by the Kings 
County elevated road (Brighton Beach trains), stopping 
at Neck Road station and walking (or wheeling) east­
ward along the Neck Road about one mile to the shore 
of the creek. The rough· hewn timbers and weather­
stained clapboards are in excellent preservation and 
bid fair to last for years, unless the iron hand of im­
provement decrees demolition. The wheel and the 
primitive machinery i nside the mill are in good condi­
tion and capable of doing effective work. 

The same may be said of the Vanderveer mill, near 
, Canarsie, which stands beside the creek emptying into 
, Canarsie Bay, and may be seen by the excursionist on 
·,the train from East New York, j ust after crossing the 
,crHek mid way between the poi nts mentioned and about 
tfive hundred yards to the left of the track. This old 
,structure is still used by the Vanderveer family, de­
:scendants of the first settlers,. on whose farm it is 
·,Iocated. 

'rhe third mill is fonnd on Spring Creek, at the end 
Qf Montauk Avenue, Twenty-sixth Ward (station on 
Ki ngs County elevated railroad), and while of later 
construction than the others, still dates back to ante­
revolutionary times. It has a more modern exterior 
than the others, having been frequently repaired, but 
the timbers and t he old-fashioned machi nery are those 
of the original m ill. 'l'his is also in working order and 
is still used by the farmers of the neighborhood. A 
quaint and picturesqu� hamlet of fishermen's boat 
houses has gro wn up along the banks of the creek 
and furnishes a wealth of interesting material for the 
artist and the camerist. 

The opportunity of conveniently reaching a.nd study-

',itutifi, !mtlitll. 
ing structures like these, suggestive as they are of the 
primitive times of the Hollander colonist, and their 
contrast to the nearby rush and bustle of the metropo­
lis, is one not frequently afforded the city resident, and 
will repay one well for the time occupied in visiting 
them. 

••••• 
Death 01" Baron Lyon Playealr. 

Baron Lyon Playfair, chemist, political economist, 
civil service reformer and parliamentarian, died in Lon­
don, May 29. 

The late Lord Playfair was born at Meerut, Bengal, 
India, in 1819. He was educated at the U niversity of 
St. Andrew's and at a very early age took a special 
interest in the study of chemistry. After studying this 
science at Glasgow and Giessen, he was appointed, in 
1843, Professor of Chemistry in the Royal Institution at 
Manchester. In the following year he was appointed 
on the commission to examine into the sanitary con­
dition of towns and populous districts of E ngland. 
After this service he was appointed chemist to the 
Museum of Pract.ical Geology at London. In the great 
Exhibition of 1851-52 he was special Commissioner i n  
charge o f  t h e  Departments o f  Juries. T n  1856 he became 
Superintendent-General of the Government Museums 
and Schools of Science and in the following year he was 
elected President of the C hemical Society of London. 
In 1858 he became Professor of Chemistry at Edinburgh 
University, and among his pnpils was the Prince of 
Wales. He examined, in conj unction with Sir Henry 
de la Beche, the availability of the coals of the United 
Kingdom for the purposes of the navy and into the 
cause of accidents i n  mines. I n  1847 he was President of 
the Civil Service Inqu iry Commission and he sat several 
times in Parlia ment. He was a member of many learn­
ed societies and held numerous British and foreign 
orders. His scientific memoirs were considerable in 
number and importance and he also wrote on economi­
cal questions. 

...... 
Men 01" Science as Regulars. 

When the brigade of engineers, United States Volun­
teers, is commissioned, it will have among its ranks 
scientists, electricians, civil, mechanical and topo­
graphical engineers of national repute, including col­
lege professors and men prominent in the com mercial 
world. A sufficient number of men have been pro­
cured for the first regiment, and other regiments are 
well advanced. Col. Gillespie, of the Corps of Engi­
neers, U. S. A. , w ill probably command the brigade. 
Col. E ugene Griffin, who is vice-president of the Gen­
eral Electric Company, with whom the idea of forming 
a volunteer engineering corps originated, will be col­
onel of the first regiment. Among the distinguished 
recruits are William B. Parsons, chief engineer of the 
Rapid Transit Commission of New York City; Dr. L. 
Duncan, professor of electrical engineering in Johns 
Hopkins Uni versity; Eugene Ellicott, secretary of the 
University of Pennsylvania and topographical and 
hydrographical engineer· of the United States Coast 
Survey for a y ear. The men who have associated with 
Col. Griffin i n  organizing the regiment and who will 
probably be among its officers are Capt. G. 'V. Bram· 
well, W. G. Ramsay, F. M. Barstow, J. A. Steinmetz, 
Walter Abbott, general manager American Projectile 
Company, Lieuts. Rodman and Walke, explosive ex­
perts, and others. Men will be taken from every branch 
of mechanical skill. There will be engineers, black­
smiths, machinists, electricians, telegraphers, p hoto­
graphers, carpenters, railroad men and those skilled in 
the use of explosives, in the corps. It  is expected that 
nearly all of the railroads and bridges in C uba will be 
destroyed by B lanco's troops before the approach of 
our army of invasion, making plenty of work for the 
engineers. 

------------. .-,�.�,�.�----------
Electricity at the Paris Exposition. 

American electrical machinery manufacturers are to 
have the opportunity to furnish the Paris Exposition 
with electrical machinery to the value of $1, 000, 000. 
T h is opportunity is the result of efforts exerted by the 
special American commission sent to Paris to look over 
the ground and furnish advice regarding the American 
display there. Commissioner Hamburger, who has 
just returned to New York, sai d that it is evident that 
the French government desires to cultivate the friend­
liest relations with America, and an opportunity has 
again been given to our electricians to furnish electri­
cal machinery to the amount mentioned above. A 
chance was formerly given American electricians to fur­
nish electrical machinery, but, because of the absence 
of i nformation, the Amerinan man ufacturers did not 
respond quickly enough. Negotiations were then be­
gun with manufacturers of other countries, and as far 
as America was concerned the matter seem ed to be 
closed. This new contract will be awarded, notwith­
standing the fact that, while Germany and RUllsia have 
each appropriated $1,250,000 to defray the expensE'S of a 
display, and England has appropriated $500,000, this 
country has not as yet voted any SUIll for the national 
exhibit or even appointed a permanent commission. 
It is said that the $1,000,000 worth of machi nery would 
be equivalent to 40,000 elecilrieal horse power, and this 
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machinery would be a display and also prove a pro­
fitable transact.ion. 

• • • • • 
Fatigue In Reading. 

The Psychological Review contains an article, ,. On 
the Conditi ons of Fatigue in Reading," which is of 
some practical importance, as well as of theoretical 
interest. The authors, Messrs. Harold Griffing and 
Shepherd J. Franz, of Columbia, following the idea 
suggested by Prof. Cattell in a well known paper, and 
supplementing his work, show how facility of reading 
is affected by size and quality of type, by " leading," 
by the intensity and quality of the illumination and 
by the quality of the paper. The result to which they 
come is that .. the size of the type is the all-important 
condition of visual fatigue. No type less than 1· 5 mm. 
in height (eleventh point) should ever be used, the 
fatigue increasing rapidly even before the size becomes 
as small as this. " The i ntensity of illumination is "of 
little consequence within the limits of daylight in well 
lighted rooms. Very few intensities less than 3 to 10 
candle-meters (a candle-meter being the light of a 
standard candle at a perpendicu lar distance of one 
meter) are sources of even greater fatigue than small 
type, and 100 candle-meters may be considered a type 
lim it. " The experiments on the relative legibilit.y of 
different kinds of type were carried out by different 
methods, the results of which agree fairly well-by 
determining the times of reading certain passages, by 
finding the percentage of words which could be seen in 
certain phrases when cards containing them are ex­
posed for a given time, by determining (through the 
falling chronometer) the time of exposure necessary for 
reading certain words in different type, or the amount 
of illumination necessary to see letters of dIfferent sizes. 
The experiments are of a careful character. B ut it 
would have been well in determining the effect of these 
various conditions to try' a parallel series with nonsense 
words instead of real ones, so as to eliminate the ele­
ment of familiarity, and the various accidental elements 
arising from special association, though this has been 
done in part by taking a considerable number of ob-
servers. 

... , .  
The Opening 01" the Omaha Exposition. 

The Omaha Exposition opened on June 1, in the 
presence of 100,000 visitors. At 9.30 o'clock the parade 
started from the center of the city to the grounds. 
The Marine Band from Washington was there, and a 
hundred m usical organizations from the various States 
of the M iddle West c.()ntributed to the occasion. The 
parade was three miles long, consisting of officers and 
guests of the exposition in carriages and the semi-mili­
tary organizations of all the great cities of Nebraska 
and adjacent cities. Rev. Dr. N ichols, of St. Louis, 
opened the exerCIses at the ground with prayer. Presi­
dent G. W. Wattles, Joh n  L. Webster, of Omaha, and 
Joh n  L. Baldwin, of Council Bluffs, made addresses. 
President McKinley then touched a button in the tele­
grapli room at the White House, thus setting in motion 
the machinery of the Omaha Exposition. 

. '.' . 
(Joast Signal Service. 

The Coast Signal Service is now in operation from 
West Quoddy Head, Me. , to the Mexican border, all the 
stations being connected by wire with the Navy De­
partment. This service has the co-operation of the 
Lighthouse Service, Life Saving Service and Weather 
Bureau. Vessels passing any of the stations are re­
quired to signal by international code any news they may 
have of Spanish craft which they may have sighted 
at sea. Any precautionary news, such as an enem y 
within the waters of the United States, will be duly 
communicated to the vessels. Stations are at all the 
prominent points on the coast and may be known by 
the signals hoisted on a ninety-foot signal mast. Most 
of the permanent lighthouses, as well as the life saving 
stations, have telephonic connections w ith the coast 
signal stations and are equipped with international 
code flags and books. 

.. .  J. 
THE German press is presenting a very different atti­

tude in regard to the war than was attrib uted to it 
some weeks ago. Many of the most prominent journals 
have come out boldly advocating the justice and neces­
sity of the course taken by the United States. In a re­
cent issue of the Hanover Co urier the following signifi­
cant words may be found : .. Nobody can find a reason 
for disturbing the friendship existing between the 
U nited States and Germany on account of the fact that 
this government is bringing to final execution t.he fall 
of a state which has become completely rotten through 
its own misdeeds extending through centuries, and it 
can only be considered as a happy accident i n  history 
t hat the part of executioner bas fallen upon the United 
States. "  

....... 

IN the village of Saasen, Shepherd Johannes Stende 
and his wife are celebrating their diamond wedding in 
great bodily vigor amid the general rejoicing of the 
comm unity. The husband is 90 years of age and the 
wife 83. The Emperor generously ordered a present of 
30 marks (about $7. 50) to be given to them. 
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EGG AND POTATO TRICK. 
For some reason or other j ugglers have always been 

very fond of egg tricks, and in the repertoire of many 
of them, the egg takes an important position. Few 
laymen know that it is impossible to balance a raw 
egg. Jugglers use hard-boiled eggs, which are spun on 
their small ends on shallow japanned trays. If the 
tray is kept gently moving in a small circle i n  the op­
posite direction to that in which the egg is spinning, 
the latter will con tinue to spin as long as desired. 

A fitting finale to any j uggling act is to place a po­
tato on the hand of an assistant and cut the potato in 
two with a sharp sword without leaving any mark 
upon the skin. A second potato is often cut on the 
neck of the assistant. 

Among the several medium sized sound potatoes on a 
tray are placed two potatoes prepared as follows : In­
sert a needle crosswise of the potato near the bottom. 
After showing the sword to be really sharp, by cutting 
paper and slicing one or two of the potatoes, the per­
former picks up one of the prepared potatoes and 
places it on the assistant's hand ; b ut apparently it 
does not lie to suit him, so he slices off one side of it, 
using care to cut away the side j ust under the needle 
and as close to it as possible, then places the potato 
once again on the assistant's hand. After 
making a few flourishes with the sword, 
he cuts through the potato, dividing it in 
half. 

In striking the potato with the sword h e  
makes sure that t h e  sword will come ex­
actly crosswise on the needle ; consequently, 
when the sword reaches the needle it can 
go no farther, and the brittle nature of the 
potato will cause it to fall apart, the very 
[hin portion below the needle offering no 
resistance to the separation. The second 
potato is then cut in the same manller on 
the assistant's neck. There are many other 
false j uggling tricks, b ut the above will suffice to show 
that " there are tricks in all trades but yours. " 

••••• 
STEEL WIRE GUNS. 

It was along about 1850 that Mr. Woodbridge first 
presented an iron gun wound with steel wire to the 
American government. '1'he object that the inventor 
had in view was to reinforce cannon and, consequently, 
permit of the use of h igher internal pressures. B ut this 
first tentative was unsuccessful, since certain arrange­
ments, such as the welding of the wires together and 
the tension given them, were followed by poor re­
sults. 

Five years later Mr. Longridge experimented in Eng­
land with a gun based upon the same principles, and 
which may be regarded as the first steel wire cannon. 
The same study was undertaken in France, between 1871 
and 1880, by Capt. Schultz, and then abandoned. 

At present everybody is in accord in recognizing the 
advantages of this mode of construction, as far as the 
resistance of the piece is concerned, and for the last 
few years England has not hesitated to render such sys­
tem of artillery reglementary. Its entire new fleet is 
provided with it. It is even surprising that it delayed 
entering upon the man ufacture of such guns so long. 
The reason was that it  was claimed for a long time 
that steel wire cannon were want-
ing in longitUdinal resistance. This 
sort of prejudice was due to the re­
sults furnished by the first guns of 
the kind, which were composed ot 
a simple bronze tube wound with 
several layers of wire. Under such 
circumstances. the longitudinal re­
sistance was feeble, and the guar­
antees of safety and duration were 
insufficient. 

Subsequently, the use of a jacket 
carrying the breech block and trun­
nions has dispelled every doubt 
that this new artillery could give 
rise to. 

Mr. Longridge, continually im­
proving his processes of manufac­
ture, has finally produced a power­
ful gun that is capable of with­
standing in the chamber pressures 
that amount to nearly 5,000 kilo­
grammes to the square centimeter. 

J titutifit �tutritau. 
been followed by the United States. Mr. Brown, who 
is well known on the other side of the Atlantic through 
his remarkable work upon artillery, proposed to the 
war department of the U nited:States;a system of cannon 
in which the ordinary steel hoops were replaced by 
windings of wire. One of the peculiarities of this gun 
consists in the replacing of the second steel tube of the 
Longridge piece by a series of jointed segments that 
unite with each other upon a thin steel tube. This 
latter constitutes the chamber of the gun and is pro-

SPINNING AN EGG. 

CUTTING A POTATO ON THE HAND. 

vided with the grooves that give the projectile its ro­
tary motion. 

According to Mr. Brown, the advantages presented 
by this new gun reside especially in the use of ma­
terials, such as segments, wire, etc. , of small dimen­
sions, the material to be given the highest possible 
qualities of resistance, and ensures very perfect 
results_ 

The manufacture of the new piece is relatively sim­
ple. The longitudinal segments are assembled as 
shown in Figs. 2 and 3, and the two extremities of the 
tube thus formed receive a ring. The whole is then 
turned upon a lathe in such a way as to give it the 
proper dimensions, and form upon the external sur­
face a series of steps of which the height is precisely 
equal to the thickness of the steel wire designed to 
form a hoop. 

Th ese wires have a square section of 3'5 mm. They 
are wound successi vely over each step and alternately 
in one direction and the other, the propel' tension 
being given them by a special machine. After the 
winding is finished, the gun is heated, and there is in­
troduced into the interior a thin steel rifled tube. 

The j acket that carries the breech block and trun­
n ions assures the longitudinal resistance, as in the 
English pieces. Such resistance is further increased 

splitting of the internal tube, and after there had been 
developed in the chamber a pressure reaching 5,800 
kilogrammes to the square centimeter. 

The experiments have, therefore, fully decided in the 
inventor's favor. The only difficulty consists in the 
selection and arrangement of the internal tube, which, 
in the experiments, exhibited a slight weakness. This 
has not prevented the United States government from 
deciding upon the construction of a Brown gun of 
250 millimeters caliber. 

The length of the wire designed for the winding will 
be about 120 kilometers. Upon the English guns of 
305 millimeter caliber, the length reaches 160 kilo­
meters. Mr. Brown estimates that the initial velocity 
will be from 900 to 930 meters per second.  If the ex­
periment proves a success, the Americans will possess 
a gun that will be greatly superior to any of those now 
employed in the various European navies, and, with 
their habitual spirit of decision, they will doubtless 
make a transformation in their present armament, 
which leaves much to be desired. 

The Waste oC Shipping. 

Lloyds Register keeps us informed as to the waste 
of shipping. There are many causes which lead to 

vessels being removed from the register. 
Most of them are painful to contemplate, 
since they involve danger to life, while one 
gives cause for satisfaction. A certain num­
ber of vessels are broken up or condemned, 
and it would be well if this number were 
greatly increased, since it would reduce the 
loss under other heads. It is not often that 
the weH-found ship appears in these returns 
under the headings of " Abandoned at Sea, " 
" Foundered," "Lost or missing. " T he ex­
perience of the Atlantic companies has 
shown- that a ship can be rendered almost 
as safe as a house on shore by a liberal ex­

penditure of money and by increasing vigilance on 
the part of the captain and crew. It is the ship on 
which u ndue economy is exercised that usually falls a 
lJrey to bad weather. 

The period of July 1 to September 30. 1897, was not 
marked by any excessive amount of casualties. Dur­
ing that time::6 vessels, or 137, 286 tons, were removed 
from the register in various ways. This com pares 
favorably with the same period in 1896, when 211 ves­
sels, or 162,724 tons, were removed. It is, however, 
slightly over the average for the past decade. There 
is improvement u nder every heading, as compared 
with the same quarter of last year, except und er 
" Wrecked, "  and this increase seems to be due to the 
larger size of the vessels, and not to tan augmented 
number of casualties. 

In the third quarter of 1896 there were 96 vessels, or 
62, 763 tons, wrecked, against 80 vessels, or 68, 882 tons, 
in 1897. 

Of vessels owned in the United Kingdom, there were 
21 lost in this way in each quarter, but in 1896, 33,000 
tons. There were 42 vessels, or 35, 325 tons, broken up, 
condemned, etc. , in the period under review, against 
39 vessels, or 47, 640 tons, last year. The vessels which 
foundered seemed to have been generally of slllall size, 
and only two, totaling 454 tons, were owned in the 

United Kingdom. 

In No. 1 of the accompanying fig­
ure, from La Nature, is represented 
an English rapid-fire regulation 

1. English Regulation Gnn of 152 MilIlmeters Caliber: A, jacket: B, Internal tnbe; C. steel ribbons; D, second tube. 
2 and 3. Sections of the Brown Gun: A. jacket; B, Internal tnbe; 0, segments; D, steel wires. 

When we begin to discriminate 
between steam and sailing craft, 
we find that it is the former that 
accounts for the major portion of 
the tonnage lost, while the latter 
swells the nu mber of vessels lost, 
the vessels being : Steam, 57 ves­
sels, of 84, 681 tons gross ; sailing, 
1 19 vessels, of 52,606 tons net. Dur­
ing the quarter there was not a 
single steamer posted as "Burned , "  
"Lost, " o r  "Missing, " and only two 
were abandoned at sea. As against 
thIs, there were 11 sailing ships 
abandoned, six burned, one lost, 
and four missing. Of vessels owned 
in the United Kingdom, 0'044 per 
cent of steam were removed, and 
0'057 per cent or sailing vessels, a 
fact that a timid voyager may well 
note. The disparity of these figures 
would be increased still further if 
vessels broken up were not includ­
ed. If we were to j udge by the 

piece of 152 mm. of the Longridge model. Its length is 
6-3 meters-say about 41 calibers. It consists of a bored 
steel tube of 152 mm. diameter. upon the back part of 
which is shrun k  a second steel tube, around which are 
wound several layers of steel ribbon 6 mm. wide and 
1'5 mm. t hick_ The resistance of these ribbons to rup­
ture is comprised between 140 and 150 kilogrammes per 
square m illimeter of section. Their tension is regu­
lated by special machines_ Over the ribbons is fixed 
the jacket, designed. as we have stated, to assure longi­
tudinal resistance. 

In the construction of steel wire guns, England has 

by the arrangement adopted for the winding of the 
wires. 

Mr. Brown made his first experiments with a 25 mIll. 

gun. As the results were favorable, he constructed 
upon the same principle a piece of 127 mm. caliber and 
5,300 kg. weight. The tests of this, which were made 
under the supervision of the United States war de­
partment, were very remarkable, and the piece showed 
an unprecedented resistance. 

A second gun of the same caliber, presented by the 
inventor, was experimented with in 1893 at Sandy 
Hook. It was put out of service after 216 shot� by the 

tables, the safest ship to go to sea in 
is a Swedish steamer, since only 0'018 per cent of the 
vessels under that flag were lost in the quarter. This 
high figure of safety is not always maintained, but, 
nevertheless, Swedish steam vessels have an excellent 
record. Their sailing craft do not do so well, but then 
many of them are engaged in the timber trade, and 
any leaky tub i s  considered good enough for that. 

..... ., 
WHAT struck a. Fiume, Austria, warehouse and set it 

on fire turns out to have been a meteor. It was as­
sumed to have been lightning till a four-ton meteoric 
stone was found in a deep hole in the cellar. 
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A NEW LIFEBOAT. 

The accompanying illustration represents a novel 
lifeboat which has been devised and patented by 
James Mitchell,  Sr. ,  of Arrow River, Manitoba, Canada. 
In general form the boat is cigar shaped, tapering from 
the middle to both ends, and is constructed either of 
metal or wood. The boat pictured in the engraving is 
formed of wooden staves, surrounded by hoops and 
strengthened from within by stout ribs. A large coni-

A NEW LIFEBOAT . 

cal block at each end of the boat is provided with a 
passage or rope guideway, whose ends are at right 
an gles to each other. A rope passes through these 
guideways, extends through the whole length of the 
boat and is attached to a ship by the usual means. 
Within the body of each conical block and intersecting 
each rope guideway is a recess containing a spring­
pressed block. When the rope is removed, the block is 
automatically forced down so as to prevent the en­
trance of water. Sh ould it be impossi ble to lower the 
boat in the ordinary way by letting out the suspending 
rope, it may be launched upon an even keel by severing 
the rope from within. 

Hatchways for the entrance and exit of passengers, a 
rudder, and steering ropes operated from the hatch­
ways or from within the boat, are IM.I provided. A 
heavy keel gives the boat stability andrights it, should 
it be overturned. Ventilating pipes are provided which 
can be closed by valves to prevent the entrance of 
water. 

. . •  t .  

A NOVEL SPRAYING DEVICE FOR CARBURETERS. 
In usi ng spraying devices for the introduction of oil 

and hydrocarbons as fuel, it frequently occurs that the 
in tense heat to which the nozzles are subj ected causes 
them to burn out. New nozzles must then be substi­
tuted, necessi tating the loss of much time and causing 
consid erab le expense. To avoid these inconveniences, 
Mr. George H. Weeks, of No. 412 East One H undred 
and Twentieth Street, New York city, has patented a 
spraying device in which the nozzle is withdrawn from 
the heated cham ber when not in use. Referring to our 
illustration, it is seen that the spraying device is pro· 
vided with a protective casing fixed to the walls of the 
carbureter and screwing into a plate, whose inner sur­
face constitutes a valve-seat. Within the casing a 
movable cylinder is fitted and provided with a perfora­
ted cap, through which oil may pass. The inner edge 
of the cap forms a valve adapted to engage the valve­
seat mentioned previously, so as to prevent the oil from 
fl o wing around the cylinder. To the other end of the 
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cylinder another cap is threaded, which forms the head 
of the nozzle. Into the outer end of this cap an adjust­
able cone screws, by llleans of which the size of the 
spray may be regulated. To the perforated cap upon 
the inner end of the cylinder a rod is attached which 
extends through the casing and is pivoted to a lever 
fulcrumed upon a link. As soon as the spraying is di�­
continued, the nozzle is withdrawn from the immediate 
action of the heat merely by operating the lever. In 
manufacturing ill uminating gases, spraying devices of 
this character would be exceedingly useful, preventing, 
as they do, the rapid burning out of n ozzles and obvi­
ating the necessity of frequently substituting new ones 
for those which have been destroyed. 

• • • • •  
The Heat of the In candescent Elcctrlc LaJDp. 

The incandescent electric lamp is essentially a device 
which transforms electricity partly into light but 
mostly into heat, says The London Lancet. As is well 
known ,  the carbon filament of the lamp is a substance 
offering great resistance to the passage of the current, 
and the product of this resistance is li ght and heat. 
It is an instance of the translation of one form of 
energy into another. It may not, however, generally 
be known that the light produced is but after all only 
a small percentage of the energy thus manifested­
somQ 5 or 6 per cent only at the most. This fact is very 
important, bearing in mind a very common notion that 
the electric incandescent lamp is free from the heat 
rays. It is true that the lamp when working is not 
comparable with a flame or naked li ght, but at the 
same time the heat evolved is such as may lead to igni­
tion. We are disposed to emphasize this point because 
the incandescent electric lamp is used for the purposes 
of illumin.ation and decoration in shops without any 
regard to the possibi lity, nay, probability, of fancy 
goods being fired which happen to be contiguous. In­
deed, so firm is the idea t hat the incandescent electric 
lamp is free from heat that it is frequently to be found 
buried in a mass of easily ignited and highly inflam­
mable material. This is a mistake, and care shou ld be 

373 
Patterns and Models. 

It has been decided by the Board of United States 
General Appraisers that " dress patterns are not mod­
els of inven tion." A case was brought before the 
board in which it was claimed that an importation of 
muslin dress patterns, made u p  and stiffened to show 
the effect of the garment., ough t to be exempt from 
duty under the provision of the law bearing upon 
" models of invention and other improvements in the 
arts." General Appraiser Wilkinson affirms that, while 
it may be fairly assumed that a pattern is a model, and 
that dressmaking is an art, the question to be deter­
mined is whether a change of fashion in dress is an 
invention or improvement in the arts within the con­
templation of the statute. In rendering judgment in 
the case he says : 

" There are various devices in wearing apparel that 
are patented, such as skirt supporters and glove fas­
teners, and these would be inventions within the mean­
ing of the law ; but a change from a tight to a balloon 
sleeve and froUl a full to a narrow skirt are not patent­
able inventions, and only a vivid imagination could 
discover an improvement in the arts in the continual 
ebb and flow in the tide of fashion. We find that the 
goods are not models of inventions or of improvements 
in thfl arts. " 

.. . . . . 
A SIMPLIFIED VAPOR-CONDENSER FOR VACUUM 

PANS. 
In the a.pparatus now generally used for condensing 

the vapors of sugar j uices, some loss i� occasioned by 
the vapors coming into contact with the water used 
for condensation. An improved apparatus for con­
densing these vapors without loss !lnd without the use 
of any complex devices has been devised and patented 
by W. and A. W. Dunn, of Honolulu, H awaiian 
Islands. The apparatus is provided with the usual 
vacu um pans, each con nected by a val ved pipe to a 
separator. Each separator is in turn connected with 
the next vacuum pan; and from the last separator a 
pipe leads to the bottom of a surface condenser con-

exercised with the electric lamp in its 
application in this connection, but the 
risk,  of course, is not so great as where 
naked lights are employed. We have 
found by .experiment that on immersing 
a 16 candle power lamp (100 volts pres­
sure) in half a pint of water, the water 
boils within an hour and in proportion­
ately less time when a 32 candle power 
lam p is substituted. If again the lamp 
be buried in cotton-wool, the wool soon 
begins to scorch and ultimately to burst 
into flame. In one experiment which we 
tried, the bursting into flame of the wool 
was accompanied by a loud report, due 
to the implosion of the lamp. It clearly 
appears from this that the incandescent 
electric lamp cannot be regarded as an 
unlikely means of starting a serious fire, 
and shopkeepers, especially those who 
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exhibit highly inflam mable fabrics, should know th at 
there is risk in placin g  such goods too close to the 
lamp. The lamp in contact with celluloid fires it in 
less than five minutes, and therefore the danger is par­
ticularly obvious in the case of toy shops, wh ere elec­
tric incandescent lamps are often suspended in the 
midst of toy celluloid balls. 

. . . . .. 
Too Poor to bc Eco noJDlcal. 

Several leading Americans who have been seeking to 
place contracts in this country, says the English Iron 
and Coal Trades Review, both for labor-saving ma­
chines and for other American notions of merit, have 
informed me that they are surprised to find how gen­
erally the complaint is madfl that our manufacturers 
are too poor to be able to afford the luxury of more 
economical methods and appliances. In a number of 
cases this is known to be the case, but it seems to be 
more largely the fact than most people anticipated. 
And yet it is not so surprising after all. The majority 
of the large concerns engaged in the iron and steel in­
dustries of this country are limited liability companies, 
and it rarely happens that limited companies are 
allowed by their shareholders to provide as large a re­
serve as they ought to do in order to meet all emergen­
cies. In many cases almost the last sixpence has been 
paid out in dividends, and repairs and renewals are in­
adequately provided for. In some industries this 
might not be a matter of much concern. In the iron 
and steel industries it counts for a great deal. The 
truth is that, as history has been lately made in these 
industries, it has almost been necessary to completely 
reconstruct mills, forges, and other plant, every ten 
years, so that any plant kept in use for a longer period 
has become more or less antiquated. Our American 
friends appear to have realized this condition more 
fully than ourselves, and when they find that a plant 
is no longer up to date they make no fuss about remov­
ing and replacing it. It is their readiness in this re­
spect that has brought them to the front ; it is our 
backwardness in the same essential that has left us in 
many cases lagging beh ind. 

taining a coil of pipe connected at its ends with water 
supply and water discharge pipes. The condenser is 
fu rthermore connected to a vacuum pump which draw� 
the vapors from the vacuum pans and separators dow l i  
through the condenser and around the coil o f  pipe. 
By this arrangement the vapors of sngar are condensed 
without direct contact with the water, the apparatus 
differing in this respect from the usual vacuum con­
densers. The products of condensation flow into a 
reservoir, from which they are pumped to a tank to be 
further treated. The drums of the vacuu m  pans are 
connected to the pipe of the vacuum pump, so that 
the discharge from the drums passes through the 
vacuum pump with the vapors. 

... . . . ..  
Reasons Why We U nderdraln. 

It is, explains The Drainage J onrnal : 
To get the excess of water out of the soil. 
To prevent the surface washing of the soil. . 
To save the humus of the soil. 
To save the fine particles of the soil. 
To save the fertility brought up by the capillary ac­

tion of the soil. 
To save the fertility brought down out of the air 

by rainfall to the soil. 
A drained soi l is ready for the plow several days in 

advance of the soil not drained. 
A drained soil is eight or ten degrees warmer and is 

more easily made read y for the seed. 
Is deeper, allowing the feeding roots to pene­-

trate as deep as the tile are laid for food and moist­
ure. 

A drained soil is ready to cultivate sooner after a 
rainfall. 

A drained soil is less injuriously affected by wet or 
dry weather. 

Crops on a drained soil have a longer season for matu­
rity. 

A well underdrained soil will increase the crop pro­
ductions from 10 to 50 per cent-sometimes more. 

A drained soil is in the best possible condition 00 
grow maximum crops with intelligent husbandry. 
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Science Notes. 

M. Charlois, the French astronomer at the Nice ob­
servatory, has discovered two new asteroids. The 
number of these small planets is now 434, of which 158 
have been discovered by Frenchmen, 70 by Americans 
and 64 by Germans. -La Vie Scientifique. 

The projection of lantern slides so that they appear 
in stereoscopic relief has been made possi ble by an 
i n genious device in which a slotted disk rotates rapidly 
before two l anterns. The vie ws are thus presented 
on the screen in rapid alternation, while the observer 
looks through other slots cut on the rim of the disk. 
In th is way the right eye can see only the picture from 
the right lantern and the left eye that from the lan­
tern on the left; so that, if a sufficiently rapid rotation 
occurs, there is a stereoscopic effect without any per­
ceptible flicker. 

The first volume of the catalogue of the Biblioth1'lque 
Nationale, of Paris, France, has j ust been published. 
This catalogue contains only printed books. The 
Bibliothtlque N ationale, foun ded in 1645 with 1820 
volumes, now embraces nearly 3, 000, 000 of them. 
Among the subjects fully catalogued, the following 
ones are most prominent. French history, 279, 048 
volumes; law, 144,868 volumes; plays issued separately , 
1 16, 864 volumes; philosophy, 97,456 volumes ; catholic 
theology, 74, 322 vol umes : French poetry, 68, 841 vol­
umes; and history of foreign nations, 61,929 volumes. 
-Le Droit d'Auteur. 

There are a few of the comparatively higher animals 
w hich live in hot springs, but these are chiefly mol­
lusks. Until the present year the only instance of the 
occurrence of the isopad crustacea in warm springs 
was that of Sphreroma dugesi, found Ii ving in this situa­
t ion in northern Mexico. During the past year, how­
e ver, Harriet Richardson has described in the " Pro­
ceedings " of the United States National Museum an­
oth er species (S. thermophil urn), found by Prof. 
Cockerell l iving in a warm spring a few miles west of 
Socorro, New Mexico. Un fortunately, the tempem.­
ture of tbe water is not given. 

Maldeney and Thouvenin find that seeds of Con­
volvulus arvensis, Lepidium sativum and Panicum 
miliaceum all germinate more rapidly when exposed 
for a few hours daily to the action of the Roentgen rays. 
In t he experiments, electrical influence was eli minated 
by usi ng a sheet of aluminum which was connected 
to the earth as a screen between the lamp and the 
seeds. No notable rise of temperat ure, not even suffi­
cient to affect a pair of thermoelectric needles attached 
to a Thompson's galvanometer, was observed after ex­
posing the earth containing the seeds to the ray� for 
two hours. The influence on germination must there­
fore be due to the X rays alone. -Comp. Rend. , cxxvi. , 
549. 

T h e  carbonic acid spring in Sondra is looked upon 
as a result of volcanic action, which took place i n  
the region o f  t h e  Thuringian Forest during t h e  tertiary 
age. The pressure of 17 atmospheres at the mouth 
has never diminished and the supply ot acid seems to 
be unlimited. When t he opening is closed by means 
of a system of valves, the gas is used as a source of 
power for an illuminating plant and for the macbinery 
used in liquefying the acid. The spring yields about 
1,000 cubic yards of the gas per hour. As it issues from 
the earth it contains 99 per cent of carbon dioxide, 
the remainder being nitrogen, which is removed 
by passing the mixed gases into water under high 
pressure, displacing the nitrogen with pure carbonic 
acid and liberating the purified gas under low pres­
sure. The capacity of liq uid carbon dioxide of this 
plant is over ten tons in t wenty-four bours. -S!l.dd. 
Ap. Ztg. 

Prof. C. A. Doremus has lectured before the Ameri­
can Chemical Society on the chemical examination of 
writing fluids, describing their behavior on heating 
or on applying reagents. Of the sympathetic inks, the 
color of which is developed by beat, tbose containing 
a cobalt salt become blue, while a nickel salt turns 
green and onion j uice brown. Lead acetate i n  ink is 
blackened by bydrogen sulpbide, a copper salt gives 
a brown with potassium ferrocyanide, and a mercuric 
salt reacts with very dilute potassium iodide solution, 
forming a red precipitate. Potassium ferrocyanide 
yields a blue coloration with ferric chloride, tannin a 
violet black with the same reagent, pyrocatechin turns 
green with iron salts, and dimethaniline becomes 
violet in the presence of chromic acid. Among other 
constituents of inks, eosine produces an orange-yellow 
color with hydrochloric acid, whi le corallin turns yel­
lowish with the acid and red with alkaline (3 naphthol. 
Amine turns yellow with hydrochloric acid (original 

' color with (3 naphthol), safranine blue, chrysaniline 
yellow (purplish-red with fJ naphthol), carmine has its 
intensity reduced, and fuchsine is bleached (red with 
fJ naphthol). Logwood ink darkens .to purple with 
sodium nitrite, is bleached by hydrochloric acid, and 
its color is restored by fJ naphthol. Brazil wood turns 
darker red with the nitrite, is not affected by the acid, 
but becomes reddish-purple with fJ naphthol.-Amer. 
Drug. 

11 citutific �tUtricJu. 
Miscellaneou s  Notes and Reeeipts. 

Platinizing Fine Copper and Brass Ware.-800 grammes 
of sal-ammoniac and 10 grammes of platinum-sal­
ammoniac are heated to the boiling point with 400 
grammes of water in a porcelain dish and the articles 
to be platinized are placed in it, whereby they soon 
become covered with a coating of plati num. They are 
then removed from the liquid, dried and polished with 
whiting. -H andelszeitung f. d. Gold und Silber In­
dustrie. 

Silver-plating Tin.-Prepare a solution of 3 grammes 
()f bism uth subnitrate in 10 c. cm. of n itric acid of 1 '4 
specific gravity, to which add a solution of 10 grammes 
of tartar and 40 grammes of hydrochloric acid in 1 
liter of water. In the mixture of these solutions im­
merse the tin articles freed from grease and oxide. The 
pulverulent bismuth precipitated on the surface is rub­
bed off, whereupon the objects appear dark steel gray. 
For silveri ng prepare a mixture of 10 grammes of silver 
chloride, 30 grammes of cooking salt, 20 gram mes of 
tartar and 100 grammes of powdered chalk, which is 
rubbed in a slightly moist state on the bism uth surface 
of the t i n  articles, using a flannel rag. The silver 
separates only in a very thin layer an d must be protect­
ed against power and light before tarnishing by a coat­
ing of preservatives or celluloid varnish. -Zentralzei­
tung fuer O ptik und Mechanik. 

Uses of Borax. -'Ve have reported before that an ad­
dition of borax to the starch or flour will enhance the 
adhesive quality of paste fifty per cent; bO:'ax also has 
an antiseptic action, and a sl ight admixture of it will 
prevent the paste from souring. For aquarelle paint­
i n g, a varnish soluble in water may be prepared from 
five parts of shellac and one part borax, which is to be 
used for binder instead of glue. 

With caseine, which is  freshly precipitated from milk 
by the use of acetic acid, a l iquid of thickish consist­
ency is  obtained by dissolving l'>ame in a concen trated 
borax s olution. The substance possesses great gluing 
qualities, and, when mixed with lime, furnishes very 
permanent colors. 

Finally, borax plays an important part in soldering, 
as it removes the oxide generated by the hot soldering 
tool from the sold er, zinc or hard solder, thus assisting 
the soldering. In smearing up an iron stove with loam, 
a much more d urable material is obtained by mixing 
four parts of loam with one part borax. -Condensed 
from the German (Illustrirte Maler Kalender for 1898). 

New Ceramic Composition.-T his composition mainly 
consists of asphalt, slate and graphite, to which are 
added residues of petroleum. 

]'or the manufacture of slabs for paving, proceed as 
follows : Mix 

12 kilos. of Trinity asphalt (purified). 
10 " finely powdered slate. 

8 ., .. graphite. 
2 '50 " petroleum waste. 

25 " " asphalt powder. 
These materials are mixed as follows : 
The petroleum residue is heated in a kAt tIe to 800 

Centigrade, then the graphite is added and all is  knead­
ed until the two substances are intimately mixed. 

Now add the pulverized slate and knead without in­
terruption until a homogeneous, dry mass of sandy ap­
pearance is obtained. 

The purified Trinity asphalt, which has meanwhile 
been heated in a separate kettle and transformed into 
the liquid state, is then mixed with the obtained mass 
in the above described manner and kneaded with it 
until a substance presenting the appearance of caout­
chouc is obtained. To this mass add finally the pow­
dered asphalt and mix intimately by kneading. -J our­
nal des Inventeurs. 

Blotting Paper for Cleaning Machinery, etc. - For 
cleaning machines and parts of engines wh ich are 
soiled by lubricating materials and du.st while in use, 
fibrous substances, such as tow, woolen refuse, sponge 
cloths, j ute waste, etc. , are usually employed. The 
better varieties of cotton waste are sufficient for the 
clean scouring of parts of machines, but the cheaper 
ones are charged with dust, making the use of a sponge 
cloth necessary, which is specially manufactured for 
this purpose. Of late the use of blotting paper for 
scouring purposes has been recommended. Not only 
can the use of cotton waste be decreased, but also the 
sponge cloths become entirely superfluous. The work­
man formerly received on an average 250 grammes of 
cotton waste, one new sponge cloth and one or two 
washed ones per week; now he receives 150 grammes 
of cotton waste and eight to ten sheets of blotting 
paper. The former cost was 25 pfennigs (6� cents); 
now it is only 10 pfennigs (2� cents). Hence the 
paper goes mueh farther than sponge cloths and woolen 
refuse, and as it cannot soil the machine with fibers 
and dust, it is decidedly preferable to cotton waste. 
Besides, the blotting paper is not so combustible as 
the other cleaning mediums. Another advantage of 
the paper over cotton waste is that in case it should 
get caught while cleaning parts of engines which are 
in motion, it tears easily and does not draw the hand 
of the workman into the works,-Journal der Gold­
schmiedekunst. 
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spat n'_ Foreign Trade. 

Secretary Wilson, of the Agricultural Department, 
has authorized the publication of a bulletin on the 
subject of Spain's foreign trade from 1891 to 1895, in­
clusive, prepared by Frank H. Hitchcock, the ' chief 
of the section of foreign markets. The facts brought 
out are of particular interest at the present time. Two 
general matters are treated in detail in the publication, 
namely, Spanish commerce proper and shipping and 
navig-ation. The New York Tribune condenses the 
report as follows : 

It is shown that, of the total tonnage transported to 
and from Spanish ports during the years 1891 to 1895 
inclusive, 57 '75 per cent was carried by merchantmen 
entered and cleared in the trade with the U nited King­
dom. France ranked second with 12 '97 per cent of the 
total, an d the Netherlands, with 8 'li2 per cent, stood 
third. The United States, with a record of 3 '91 per 
cent, was the fourth country in importance ; Belgium 
fifth, with 2 '35 per cent, and C u ba next, with 2 '34 per 
cent. Of the merchandise carried by vessels entered 
at; Spanish ports d,!1ring the years 1891 to 1895 inclu­
sive, 56 '54 per cent came from the United Kingdom. 
France furnished 9 '43 per cent, Russia 6 '80 per cent, 
and the United States 5 '68 per cent. Of the gOQds 
carried by vessels cleared during 1891-95, the United 
Kil'lgd om was the destination of 58 '28 per cent. France 
received 14 '48 per cent, the Netherlands 11 '33 per cent, 
the United States 3 '15  per cent, and Cuba 2 '62 per cent. 

Spain's commercial transactions with the rest of the 
world amount annually to more than $300,000, 000. In 
1895 the merchandise imports amounted to $161,829, 516 
and the exports to $155, 355, 759. The average value for 
1891-95 Was $315,077,440, as compared with $317, 956, 123 
for the preceding five years. Spain's foreign trade is 
largely maritime. Of the merchandise imported and 
exported during 1891-95, only 15'9 per cent was trans­
ported by land, while 84'1 per cent was carried in sea­
going vessels. During the earlier years of the decade, 
1886�95, more than one-half of Spain's maritime com­
merce was carried by foreign vessels, but since 1891 
there has been a change, and the national shipping is 
now in the ascendency. The imports and exports made 
under the Spanish flag during 1895 amounted to $146,-
969,806, and those under flags of other nations to only 
$115, 145,676. Of the foreign commerce of Spain during 
1891-95, about 70 per cent was transacted with four 
countries, namely, France, 31 '11  per cent; the U nited 
Kingdom, 22 ·05 per cent; Cuba, 10 '20 per cent; and the 
United States, 6 ·32 per cent. The total value of the 
merchan dise ann ually exchanged between Spain an d 
Cuba, Porto Rico, the Philippines, the Canaries and 
her various minor possessions exceeded $50,000, 000. 

The United States ranked third among the sources 
of Spain's import trade during 1891-95, furnishing 10 '34 
per cent of the value of such imports ; Cuba came 
next with 4 '46 per cent, while Porto Rico Bupplied 2'64 
per cent. Of the merchandise exported from Spain 
during the same time, 34'41 per cent went to France, 
23'32 per cent to the United Kingdom, 16 '53 per cent 
to Cuba and 3 '4'{ per cent to Porto Rico, While the 
United States came eighth in the list of countries to 
which Spanish exports were consigned. The average 
yearly value of the goods transported by Spain to and 
from France i n  Spanish vessels was $32, 655,478, to and 
from Cuba in Spanish ships $32,064, 536, the United King­
dom $27, 069, 104, Porto Rico $9,499, 149, and the United 
States $9, 302, 723. Of the merchandise shipped from 
Spain in Spanish vessels, 36 '77 per cent went to Cuba, 
27 '50 per cent to France, '{ '72 per cent to Porto Rico. 

Coal, w h ich constitutes the most i mportant item 
among Spain's non-agricnltural imports, is procured 
chiefly from the United Kingdom, the receipts from 
the United States amounting to less than 1 per cent of 
the total. During the calendar year 1895 there were 
entered and cleared at Spanish ports 36, 856 merchant 
vessels. Of these vessels, 19, 169 carried the flag of Spain 
and 17, 687 vessels the flags of othet· nations. The aver­
age yearly tonnage for the five years 1891-95 was 24, -
374,939, while that for the preceding five years was 
only 22,499, 590. This increase was due to the growth 
in the tonnage of the Spanish merchantmen. 

On December 31 , 1895, the latest date for which there 
are available statistics, the merchant marine of Spain 
comprised 1, 783 vessels, having an aggregate tonnage 
of 719, 572. Compared with the statistic�, th e figures for 
1895 show a slight increase in the size of the fleet and 
a rather marked one in its tonnage. 'fhe steam vessels 
increased from 431 in 1886 to 523 in 1895. It is shown 
that, for the five years from 1891 to 1895 inclusi ve, tbe 
Spanish shipping has carried on business somewhat 
m ore extensively from the customs districts along the 
Atlantic than from those on the Mediterranean Sea. 
The ships entered and cleared on the Atlantic 
amounted annually to 19, 704, as against 15, 738 along 
the Mediterranean. 

. I . �  . 
CLAUS SPRECKELS' great beet sugar factory at 

Salinas, Cal. , now nearing completion, will be the 
largest plant of its kind in th e world. The working 
capacity will be 3, 300 tons in 24 hours, and the daily 
output of raw sugar will be about 450 tons. The main 
building is 582 feet long and 102 fest wide. 
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COMMODORE SCHLEY' S  RECONNAISSANCE OF SANTIAGO 

HARBOR. 
Undoubtedly the chief center of interest in the 

Spanish-American war lies j ust at present in the 
harbor of Santiago de Cuba, and, j Udging from present 
indications, this is likely to be the seat of the most 
active and important operations for some time to come. 
'l'he rumors of last  week, to the effect that Admiral 
Cervera's fleet was " bottled up"-to use the pet phrase 
of the day-by our fleet were confirmed by an official 
dispatch from Comlllodore Schley. The fleet was iden­
tified on Su nday, May 29, by the unprotected cruiser 
.. Mar blehead,"  which, acting under the orders of Com­
modore Schley, ran in close to the Morro Castle, and 
steamed pas t the en trance to the harbor in a westerly 
direction .  Her officers had a good view of the interior 
of the harbor as far as Punta Gorda. They saw four 
Spanish cruisers and two torpedo boat destroyers, to­
gether with the old " Reina Mercedes, " lying behind 
the batteHes between Smith Cay and Churruca Point. 
As soon as she had located the enemy, the " Marble­
head" put out to sea and reported to the flagship. With 
a view of drawing the fire of the fortifications an d lo­
cating the position of certain masked batteries which 
had recently been constrlIcted near the entrance, Com­
modore Schley transferred his flag from the cruiser 
" Brooklyn I I  to the battleship " Massachusetts, "  and 
taking with him the .. New Orleans" and " Iowa, " he 
steamed within range of the enemy's guns. 

The blockading fleet at this ti me consisted of the 
first-class battleships " Massach usetts " and " Iowa," 
the second-class battleship " Texas, " the armored 
cruiser " Brooklyn , "  the protected cruiser " New Or­
leans, " the unprotected cruiser " Mar blehead," the gun­
boat " Castine, " the auxiliary cruiser .. Harvard, "  
formerly t h e  " Paris, " a n d  the converted yacht 
" Eagle. " The " Brooklyn " and the " Texas " were 
lying several miles offshore taking on coal, and not 
far from them were the " Harvard," " Marblehead, "  
" Castine " a n d  the . .  Eagle. " The " Massachusetts " 
led the way toward the forts, followed at about a 
cable's length by the " New Orleans," and the same 
distance astern of her was the " Iowa. " Across the 
entrance to the harbor, and about 1, 500 yards from 
its mouth, was Ad miral Cervera's fl agship, the " Chris­
tobal Colon , "  lying east and west, with her port broad­
side commanding the entrance. When the .. Massa· 
chnEetts " was about four or five thousand yards from 
the forts, she opened fire with an 8-inch gun in one of 
her port turrets and followed it immediately by a shot 
from one of the forward l 3-inch guns. About eight 
seconds later the 1, 100-pound shell struck not far from 
the bow of the " C hristobal Colon." The Spaniards 
replied from the shore batteries and from the flagship. 
Three batteries opened fire, one from the west side of 
the harbor, another from the eastern side and a third 
from the islan d in the center. The " New Orleans " 
now came within range, using her 6-inch guns and 
smokeless powder. 

The " Iowa " reserved its fire until it was directly 
broadside on j he " Christobal Colon, "  when all four of 
the 12-inch guns, in  the two turrets fore and aft, were 
turned loose. It seems t hat during the first round of 
our ships the fire on both sides was somewhat wild, 
the range provinl(" difficult to ascertain because of the 
deceptive glare on the water, and it was not until the 
ships had turned and were passing in front of the bat­
teries and entrance for the second time that effective 
work was done. By this time however both combatants 
had ascertained the distance, and the shooting by our 
men was remarkably good. The "Iowa" placed one shell 
directly u nder the " Christobal Colon ,. and apparently 
started a fire on board, which, however, seems to have 
been quickly extinguished. The " Colon, "  on the 
other hand, seems to have achieved some characteris­
tically poor Span-ish shooting. The batteries on shore 
did better work during the secon d passage of the 
American ships. Several shells fell dangerously near 
to the " Iowa " and the " New Orlean s " and Oile near 
the bow of the " Massachusetts. " These shots came 
from a large battery on the westward side of the har­
bor, and they were apparen tly fired from 10 and 12· 
inch Krupp guns. One large shell exploded directly 
above the " Iowa, " but too high to do any damage to 
the ship. 

After the firing had been in progress for half an h our, 
two batteries on the eastern side of the harbor were 
silenced, and a little later the islan d battery ceased fir­
ing. The large western battery and the " Christobal 
Colon , "  however, kept up a desultory fire for some 
t wenty min utes after our ships ,'Ceased firing. Alto­
gether the battle lasted fifty-five minutes, during which 
t ime our three ships passed twice across the line of bat­
teries at the harbor entrance. Only th", larger guns on 
the ships were employed, the ., Massachusetts " using 
four 13-inch and eight 8-inch guns, the " New Orleans " 
her four 6-ineh rapid-fire guns, illustrations of which 
were given in our issue of May 21,  1898, and the " Iowa" 
brought to bear four 12-inch and eight 8-inch rifles. 
The conflict was marked as far as our ships were con­
cerned by a eomplete absence of casualties, not a single 
shell or fragment of shell, as fltr ItS can be learned, hav­
ing reached th\! tl-ttll-cking fleet, for DO damage was 
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done to the ships beyond what was due to the concus­
sion of the heavy guns. 

Owing to the long range at which the bom bardment 
was carried on, it was impossible to determine with any 
accuracy the amount of damage inflicted on the forts 
or on the flagship, but it is certain that the former 
suffered severely and it is probable that the flagship 
sustained more or less serious damage. Whenever 
the large 12 and 13-inch shells landed against the 
masonry of Morro Castle, it could be seen that huge 
masses of debris were thrown high in the air, and from 
the fact that Morro and two other forts were ' silenced, 
it seems probable that most of their guns were dis­
mounted or otherwise disabled. The reconnaissance 
had the desired result of revealing the strength of the 
defense and locating the position of the masked bat­
teries which it is known had been recently erected. 

There can be no question as to the enormous natural 
strength of the position. The narro w channel and the 
lofty hills commanding it on either side make it an 
ideal harbor for defense and an extremely difficult po­
sition to reduce from the sea. It is eviden t that the 
entrance is commanded b y  powerful guns of the 
modern type, and u nless the Spaniards have been as 
criminally n egligent at Santiago as they were at 
Manila, it will  be impossible for a hostile fleet to reach 
the inner h arbor withou t  first removing or exploding 
the mines which have been placed across the channel. 

The dispatches mention the fact that the .. New 
Orleans " proved to be very effective in this long range 
fighting, because her guns were using smokeless pow­
der. Her gunners were able to watch the effect of every 
shot, and when once they had found the range, they 
were able to pour in a deadly fire with great rapidity. 
The Spanish forces appear to be well supplied wit h  the 
new powder, and its use assists greatly in the conceal­
ment of gun positions, the slight haze or mist accom­
panying its d isch:trge being quickly dissipated. It is 
safe to say that the complete equipment of our ships 
with smokeless po wder wil l  be one of the many indi­
rect benefits conferred by the present war. 

• • • • •  
Portrait Stat u c s  i n  Egypt and AlDcriea. 

It is a sin gular fact, says The American Antiquarian, 
that from the earliest time there were portraits which 
accurately represent the forms and faces of individuals. 
Some of them were kings, others noblemen and a few 
private persons. 

An unknown man of the fourth dynasty wrought 
out of a block of wood has been preserved. From this 
we learn the dress, the form and the face of the 
m en who lived in that time, 2000 B. C. The dress 
was a simple tunic with a cord about the waist, a rude 
sword suspended from the cord, and a knotted staff 
is held in the left hand. All of it is very plain and 
simple, j ust. as we would expect to see at this time. 

Later on there are the portraits of the Hyksos kings. 
These have been described by Dr. A. H. Sayce. They 
are in great contrast to the statues j ust mentioned. 
They represent long, lank, lean faces, j ust such faces as 
we would ex pect to see in the Turanian or Mongolian 
races, with a long lock of h air fall ing on the shoulder, 
resembling the pigtail of the Chinese, but more re­
sembling the scalp locks of the Alllerican Indians. 

Still later there appears another set of portraits. 
They seem to belong to a suparior race, and yet one 
which was allied or akin to the first race that reigned 
during the first four dynasties, who were the pyramid 
builders but not the builders of the temples. The 
portraits of the Pharaohs are also given in most books 
on Egyptology. Among them the most i nteresting 
was that of Rameses II. These were tall and stately 
kings, but they also show som ething of the royal air. 
Later on, we find as great a change in the portraits as 
we do in costumes and in the art and agriculture of 
Egypt. The faces now resemble the Babylonian 
and Assyrian kings, as they hav.e heavy beards and 
full faces, and wear crowns or turbans. The hair falls 
in hf'avy folds below the crown. They seem to be 
well fed and are very com placent, and are in contrast 
to the warrior kings such as Rameses and others. 

'£he age of Ptolemy brought in more luxury and 
ease, which are exhibited in the portraits as much as 
in the surroundings of the kings. 

All the way through the history of Egypt there was Ii 
line of nobility, notwithstanding·the changes and revolu­
tions which occurred. Th ere was evidently a progress 
in civilization, an d this progress had much effect upon 
individuals, as upon the entire race, and marked its 
lines i n  their faces and forms as much as it did in their 
dress and equipage. 

It is  very interesting to trace this progress an d study 
the history of Egypt and the East in the light of the 
portraits which have been preserved. 

What shall we say about the early American history, 
that which preceded the advent of the w h ite men 
and the date of the discovery ? Can we learn auy­
thing from the portraits  which have been preserved i n  
t h e  land ? 

We have in thE' preceding numbers spoken of the 
portrait columns at Uxmal Palenque, in Central 
America, and have maintained that they were the 
portraits of kings and queens. Some have thought 
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differently, for they have held that they represen t  the 
divinities and culture, heroes and mere imaginary 
figures. A few, such as M. Le Plongeon, have held 
that they were portraits which resembled Egyptian 
faces, and have imagined from this fact and others a 
connection between Egypt and America in prehistoric 
times. 

A close study of the portrait columns will reveal the 
error, for there is no resemblance whatever. There i�, 
however, a lesson to be learned. These portraits are in 
great contrast to the pictures (if the North American 
Indians, of which Blackhawk was a specimen. They 
m llst have belonged to different races, and represent a 
different line of descent. 

" Starboard " and " Port." 

The origin of the words .. starboard " and " lar­
board, "  as used in the naut ical vocabulary, has been 
attributed to the Italian words questa borda, m eaning 
• •  this side, " and quella borda, . •  that side," says Cas­
sier's Magazine. Abbreviated, these two phrases ap­
pear as sta bordtt and la borda, and by corruption of 
languages were soon rendered " starboard " and . •  lar­
board " by British sailors. These two words sound so 
much alike that frequent errors and accidents occurred, 
and years ago, therefore, the use of " larboard " was 
discontinued and ., port " was substituted. 

A correspondent of this journal has made the 
point that the former term has been in use in the 
English language from a remote period, occurring 
in Anglo-Saxon as ..  stear board, " 'and in middle 
English as " stereboard, "  while i n  later times it was 
written " sterboard, "  from which it developed into its 
modern form .. starboard. " It originally meant, so our 
correspondent says, the board, or side, of the ship o n  
which t h e  man who steered i t  was placed. I t  m a y  b e  
called a native English word a s  distinguished from one 
of imported origin, and it possesses a special interest 
in its ind ication of the method of propelling and steer­
ing in vogue from very early times. The ancient ma­
riner could run before the wind with his single square 
sail, but he could deviate only a fe w points on either 
side. Unless. therefore, the direction of the wind 
agreed with the co urse of the vesse l, it was -yecessary 
for him to be in constant readiness to mod ify his direc­
tion b y  the help of the oar. The i llustrations of early 
English ma.nuscripts and the later figures of tapestries 
exemplify the old square rig, with auxiliary oars and 
steering from the side. In these examples one or more 
heavy oars are used at the bow and on one side only ; 
while the course is kept by a steersman with a lighter, 
and often paddle-shaped, oar, worked near the stern, 
and invariably on t he starboard side of the ship. This 
method of rowing survived until recent times, and was 
well shown on the coal " keels, " which added so pictur­
esque a feature to the navigation of the river Tyne. 
These vessels were managed by crews consisting of 
three men and a boy ; they had a single square sai l, 
and carried some twenty-odd tons of coal. When 
unable to run before the wind, resort was had to row­
ing, and this was done by a single heavy bow oar, 
wOl'ked on the port side by two men an d a boy, while 
the skipper kept the course, rowing in time with a 
lighter oar, called a " swape, " from t h e  stern on the 
starboard side. The fixed rudder, hinged from the 
stern post and operated by a tiller, was a later develop­
lIlent in ship construction . The Tyne " keel " exem­
pl ifies the earlier practice of our ancestors in steering 
b y  an oar from the right side of the ship, and from this 
comes the designation for that side as the " steer-side," 
or starboard. 

• • • • •  
The () nrrent SuppleDlent. 

The current SUPPLEMENT, No. 1171,  contains a large 
number of articles of more than usual interest, nota­
bly • •  The History of the Stone Arch , "  by Prof. M. A .  
Howe. The installment of this important paper is ac­
companied by fourteen illustrations of ancient and 
modern stone arches. " The Metals Used by the Great 
Nations of Antiquity " is an interesting audress by Dr. 
J. H. Gladstone. .. American Competition in Europe" 
is an important consu lar report by Consul General F. 
H. Mason at, Frankfort, Germany. " The Armies and 
Navies of the United States and Spain " illustrates the 
various types of men in the Spanish army and navy, 
showing their uniforms. " Great Britain's Neutrality" 
is the subject of a full page engraving showing the 
formal proclamation of Great Britain's neutrali ty out­
side the Royal Exchange, London. " Kites : Their 
Theory and Practice " by Capt. Baden-Powell is con­
cluded in this number. For other articles of interest 
the reader is referred to the table of contents, page 370. 

. . . . .. 
GERMAN railway statistics for 1896-97 are published 

in the Centralblatt der Bau verwaltung for April 6, 
1898. The total length of track in operation, in  1897, 
was 28, 626 miles of stan dard gage and 817'5 miles of 
narrow gage. D uring the year therE' were 487 dentil­
ments and 281 collision s ;  an d in these accidents 762 
persons were killed and 1 , 969 wounded. T hese figures 
for accidents, which probably include all casualties in 
switching and coupling cars, show an increase over 
previoull records. 
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BROADSWORD EXERCISE ON MEN-OF-WAR. 
Since the old days when vessels fought on the Spanish 

Main, after the adversaries had hulled each other until 
one of the vessels was hors de combat, " boarding " was 
resorted to. The sailors, literally armed to the teeth, 
for they often carried knives in their mouths, rushed 
upon the deck of the doomed vessel and with pistol, 
cutlass and knife fought to 
the death. These days are 
pretty much over and now 
when the boarding party 
reaches the vessel the ship ' 
h a s  usually surrendered 
and the sailors are only 
needed to police it. Their 
c o m  r a  d e s  stand at the 
deadly rapid-fire and ma­
chine guns. and any at­
tempt at interference with 
the boarding , party would 
result in the deck of the 
ship being swept by a hail 
that nothing could with­
stand. It might be sup­
posed that our m o d e r n  
methods of warfare, deadly 
though they are, would 
have relegated the cutlass 
to the limbo of things for­
gotten, but this is not the 
case, for there are still 
many 0 c c a s  i o n  s where 
sailors could use them ef­
fe'ltively, as in l a n d i n g  
troops on a hostile shore, 
and broadsword exercise is 
regarded by n a  val officers 
as an excellent means of 
keeping their men in a 
good physical condition. 

To-day we really fight 
by machine, and the per­
sonal eq uation does not 
enter to any great degree 
as regards the larger part 
of the rank and file. It is 
obvious that in a battle-

J c itutiftc �mtricau. 
illustrated the " setting up " drill, both with and with­
out arms (see the SCIENTIFIC AMERICAN, August 14, 
1897), and we now show a broadsword drill between 
two pairs of sailors under the lee of one of the turrets 
of the " Terror. " The exercise is exciting and is much 
enjoyed by the sailors, and has a great advantage over 
the .. setting up " drill, as the sailors exercise in pairs, 

BROADSWORD EXERCISE ON THE MONITOR " TERROR." 

ship, where the bulk of the heavy WQi'k is done by some I thus introducing the personal element. Our engraving 
fifty distinct engines and electric m otors, the occu- is reproduced from a photograph by Frank M. Boetler. 
pation of the sailor is pretty well gone, unless he is also • ' . • 
an engineer, electrician or mechanic, and there is no OUR NEW THIRTEEN-INCH GUNS. 
work aloft in modern warships provided with military The high power rifle of to-day is the crowning 

. masts. While this has undoubtedly limited the labors feature of the modern floating fort-a battleship. 
of the crew, it also makes it incumbent upon the officers Although the old gun founders cast beautiful can­
to devise some substitute, so that the efficiency of the non of artistic design which modern ordnance can­
sailors shall not be impaired for lack of proper exercise not approach for beauty, still the modern gun, though 
which cannot be obtained in the ordinary routine, exceedingly plain, is a work of the highest mechanical 
various drills have been devised. We have already order. The gun shown in our engraving is a is-inch 

LJUNE I I ,  I 8c}8. 

rifle with a turret mount and it is made on the " built­
up " principle. Although many foreign gun makers 
have discarded the hooped gun, we still continue to 
make them, and our guns are inferior to none. The 
distinguishing feature of our American rifles is their 
great life, and one of the lO-inch guns on the " Mianto­
nomoh " has been fired over a hundred times at the 

Indian Head p r o  v i n g 
grounds, and many more 
times after being placed on 
the ship. I t is believed 
that the war with Spain 
will give data which may 
determine the average life 
of our 12 and lS-incl! guns, 
but it is not expected that 
the war will last long 
enough to put any of our 
guns out of action on ac­
count of weakness caused 
by repeated firing. Out of 
all of the guns made at our 
Washington gun factory, 
not one has ever burst in 
service, while abroad gun 
accidents u n d e r service 
conditions are of not infre­
quent occurrence. 

The navy of the United 
States has twenty-eight of 
these is-inch guns. 'fhe 
battleships " I  n d i a n  a ," 
" M a s s a c h  u s e  t t s ," and 
• •  Oregon " have already 
been fu rnished with them, 
a n d  t h e  " Kearsarge, "  
. .  Kentucky," " Alabama," 
and " W i s c o n s i n "  wi l l  
each have four mounted 
in their two turrets. The 
gun is built of three parts, 
tube, jacket and hoops. 
The bore of the gun is 
formed of a tube which is 
of u n i f o r  m diameter 
throughout, except where 
the powder cham ber cuts it 

away. The gun is built, up around this tube by shrink­
ing on bands which, while really smaller than the tube 
itself, are expanded by heat and then shrunk on, pro­
ducing great compression ; care is of course taken to 
prevent the tube from being compressed beyond its 
elastic limit. What is termed the .. j acket " is 
another approximately cylindrical tube which is 
more than one-half as long as the gun. This re­
inforces the tube where it is cut away for the 
powder chamber and also gives the necessary sup­
port for anchoring the breech mechanism. The 

THIRTEEN-INCH NAVAL GUN WITH TURRET MOUNT AT THE INDIAN HEAD PROVING GROUNDS. 
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gun is further strengthened by additional pieces called of the recoil. The movement of the pistons is also regu­
hoops, also shrunk on. Even the jacket, in turn, is lated by a mixture of glycerine and water in the recoil 
reinforced by hoops or bands, which are interlocked in cylinders. This fluid is allowed to escape slowly past 
an ingenious manner. 'fhe gun forgings are made the piston by grooves in the wall., of the cylinder. At 
from open-hearth steel, cast in ingots, each being the point where the gun is to be brought tl) rest the 
about twice as heavy as the finished piece. The ingot groove ends, consequently the motion of the gun is 
is forged down, rough-bored and turned nearly the fin- arrested. The sleeve holdin� the gun is pivoted at its 
ished dimension, and test specimens are taken from front end on two trunnions. Devices are provided for 
one or both ends after the forging has been annealed, elevating and depressing the gun. This work may be 
oil-tempered and again an­
nealed. If satisfactory, the 
ingots are then accepted 
by the government. The 
pieces are then sent to the 
gunshop, at Washington, 
'which is shown in our issue 
for February 26, 1 898. The 
gunshop work is princi­
pally turning and boring. 
The work has to be done 
with the utmost accuracy ; 
for shrinkage it is done to 
Tiol)" of an inch. The tu bes 
are bored as well as the 
jacket. and the hoops are 
also accurately turned in­
side. After the tube is 
finished, the j a c k e t is 
shrunk on by heating in a 
furnace forty feet deep to 
a temperature of about 
5500 Fah. T wenty or thir­
ty hours may be needed 
to bring it to the uniform 
temperature. The jacket 
is then lifted out of the 
furnace by the crane and is  
lowered over the tube, and 
if the jacket i s  properly VIEW OF MOAT AT FORT MONROE, VA. 

heated it goes 3moothly to 
its seat and the embryo gun is allowed t.o cool. Then accomplished by hand power or by a motor. An ar­
the fore part of the tube is turned for the chase hoops, rangenient is made for allowing the screw to yield at 
which are then put successively in place ; then the the llloment of recoil. At the rear of the gun will be 
jacket hoops are shrunk on in the same general way. noticed the rammer, which, though only five feet long, 
The next operation is to finish boring the gun, and then may be extended to fourteen feet by meallS of tubes that 
the rear of the gun is bored out to an increased diame- telescope. Hand gear is also provided for the rammer. 
ter to form a chamber for the powder. This is connected Our engraving, w hich was made from a photograph tak­
with the main bore by a conical portion of the bore, en at the Indian Head proving ground, shows the gun on 
termed a compression slope. Back of the powder cham- a turret mount. The gun and its mount turns with th� 
ber is a short box of still larger diameter, termed the turret, and the gun captain in the sighting hood directs 
screw box, which has a screw thread cut on its inner 

I 
the elevation and depression of the gun so as to get the 

surface. Then sections of this screw thread are slotted proper range, sighting through a telescope secured to 
out, forming the interrupted screw for the breech plug. , the sighting hood. By means of levers connected with 
The exterior of the gu n is now finished-turned and the ! the sleeve, the sighting telescope is always maintained 
bore is rifled. The gun is then ready to receive its I in strict parallelism with the gun itself. The gnn cap­
breech mechanism. 'l'he 13-inch gun shown in our en- tain discharges the gun with a lanyard or by electricity. 
graving has a new arrangement of the breech mechan- The following data referring to the largest gun now 
ism, w hich is superior to the one formerly used, which I made for the navy are of interest : Diameter of bore 
required three distinct op�rations:  1 ,  turning the breech (caliber), 13 inches ; length of gun (479 '1  inches) , 39 feet 
plug ; 2, withdrawing the breech plug ; 3, swinging the 9� inches ; weight of gun. 136, 000 pounds ; weight of 
breech plug and 
tray away from 
t h e  breech. On 
the shaft, below 
the worm wheel, 
is a wheel which 
first a c t  s a s a 
gear wheel on a 
rack fastened to 
the breech plug, 
to slide the breech 
plug i n t o t h e 
screw box when 
the breech of th� 
gun is to be closed, 
and then acts as 
a worm wheel on 
a worm rack at 
the end of the 
gear rack and at 
right angles to it, 
th us turning the 
b reech plug and 
locking it in place 
by Ineans of the 
i n t e r r u p t e d 
screw. The usual 
gas check and fir­
i n g mechanism 
c o m m o n  t.o all 
large rifles is used 
in this gun. 

T h e  g u n  is 
m o u n t e d in a 
sleeve, a key or bar is secured to th� gun and fits a 
groove in the sleeve, which permits the gun to s l ide 
longitudinally. The recoil is taken up by four recoil 
cylinders, which are shown in our engraving. They are 
mounted in collars, the lower portion forming an inte­
gral part of the sleeve. The piston rods are attached to 
a ring located near the breech end of the gun, so of 
course they travel with the gun. In the recoil cylinders 
are nl;l�t!! 9t ntl/l.vy springs, which take up a large part 

FORT McHENRY, MARYLAND. 

full charge of powder, 520 to 560 pounds ; weight of 
projectile, 1 , 100 pounds ; velocity at muzzle, 2, 100 feet 
per second ; velocity at 2, 500 yards, 1 , 805 feet per sec­
ond ; thickness of steel which shell will perforate at 
1 ,000 yards distance, 24 '54 inches. 

• • • • •  
A DIAMOND in constant use for cutting cold glass 

lasts about three months, b ut if used to cut hot glass, 
it would only last for one day. 
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SOME AMERICAN FORTS. 

BY O. F. HOLDER. 
The forts of the great American seaboard present an 

interesting spectacle at the present time, being in a 
state of transition. N early all still retain the old form 
and outline, but many have been adapted to modern 
guns and provided with defenses which will make 
them effective against the most powerful foe. 

An examination of the old forts which gave suc l l  
accounts of themseivps 
during the civil war tel ls 
a remarkable story of the 
progress of military science 
and shows that within a 
few years the old methods 
have been completely over­
turned. 

So radical has been the 
change that the govern­
ment has done almost 
nothing with many of the 
old forts, and for thirty 
years they have been drop­
ping to pieces in the hot 
sun of the Southern bor­
del', a sem blance of care 
being taken of them by 
a corporal's guard sta­
tioned there to see that 
the property was destroyed 
by nature, not by man. 

Among the forts attract­
ing attention at the pre­
sent time is Fort McHenry, 
which constitutes the de­
fense of Baltimore. It i �  
situated on a picturesqu,· 
point and, while of an ob-
solete type, has some 
powerful modern guns 

which will prevent the advance of any Spanish war­
ship in that direction. 

Those who have not visited Old Point Comfort, Vir­
ginia, for Heveral years would hardly recognize th e old 
garrison at present. It is the center of army and 
navy activity. 'l'he Point is crowded with men, and 
has been of special importance, owing to the fact that 
it was the rlmdezvous of Commodore Schley'S " Flying 
Squadron,"  before it was ordered south ward. 

Fort Monroe is perhaps the most important location 
on our entire coast line, so far as defenses are con ­
cerned, as it is supposed to command the approach to 
Washington, Baltimore, Richmond and many other 
cities of more or less importance. 

Fort Monroe is the largest fort in the United States, 
possibly in the world, and embraces thirty or forty 
acres or more in its interior. It has two tiers, a 
casemate and parapet, is surrounded by a deep moat, 
and is protected by a water battery and batteries of 
heavy guns along the sandy beach. There are two 

entrances 0 v e r 
bridges, and i n  
the center is  a fine 
p a r  a d  e ground, 
where are held 
the drills of the 
artillery schools. 
T h i s f a m o u s  
school was estab­
lished in 1868, and 
h a s  become an 
important branch 
of t h e  service, 
r e a l l y  a p o s t ­
graduate W e  s t 
Point c o u r s e ,  
from which all  the 
officers of the ar­
til lery branch of 
the service have 
grad uated . It was 
here that the first 
experiments were 
made with 15-i nch 
guns and sections 
of modern batter­
ies and armor. 

In the center of 
t h e  c h a n n e l  
stands old Fort 
W o o l ,  n o w of 
little use except 
as a lighthouse 
base and a mon u ­

ment o f  past methods. The government has permit ­
ted the construction of a number of buildings on t he 
reservation at Old Point Comfort, which might have 
to either come down, in case of attack, or be 
blown down. Such is the big hotel which rises on the 
beach in front of the fort to the south, almost in line 
with the guns on the parapet. 

Passing on to Charleston, South Carolina, we have 
Sumter, Fort Moultrie, and many batteries, and the 
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harbor has been well protected by torpedoes. Sullivan's or other works, have, so far, remained standing, while 
Island has the remains of many old war time batteries, what is old is slowly disappearing. 
and if invasion was supposed to be possible, the spot H The fact that, the Japanese government annually 
would again be occupied. Battery Beauregard was votes from £1 ,000 to £5,000 to assist a committee in in­
particularly famous, and at what is known as the , vestigations which may result in modifying earthquake 
.. Cove " the first ironclad was built ; being a battery of effects, has a bureau controlling the seismic survey of 
palmetto logs protected by heavy iron plate. The guns its country, and has appointed a professor of seis­
of Sumter struck this ironclad one hundred and sixty- mology at its university (at which all students of engi­
t. h ree times with little or no effect, while the battery neering listen to some twenty or iorty lectures on con­
with its novel armament hit the brick fort four hun- struction in earthquake countries, and by this time 
dred and ni nety times. may have read the report of its trained seismologist, 

Savannah, Georgia, is protected by Fort Pulaski ; Dr. F. Omori, sent to Assam to note anything that 
and at the mout h of the St. Mary'S River there is might be of benefit to h is  own country), are strong 
another fort of the old type. It is about six miles from testimonies that material benefits have already been 
Fernandina and stands on the beach, covering the obtained frolll the study of earthquakes. 
narrow and shallow channel. H When we consider the British capital invested 

Following the coast li ne, we corne to Key West, where throughout the seismic regions of the world and the 
Fort Taylor stands, a type of the old regillle ; a two- money from time to time expended in the restoration 
tiered fortress built in the water and connected with of consular and othel' buildings, we mus(surely feel that 
the mainland by a drawbridge. In case of an at- the sooner we turn attention, if only to that which h as 
tack, guns in shore batteries along the sandy beach al ready been done to mitigate the effects of earth­
would be sufficient to prevent an invasion. quakes, the sooner will the loss of life and prop erty 

On the Gulf coast of the llIai nland, Pensacola has in which accom pany such disasters be reduced. "-The 
Fort Pickens the most elaborate fort of the old school. Architect. 
Its position is commanding, and during the late war it 
occupied an important position. Fort Pickens has two 
tiers, and is made of brick and filled in with sand and 
concrete. The walls are very thick, but would hardly 
stand before the projectiles of to-day. 

The fort was built on the generous plan of the old 
days, with a large parade ground, each gun occupying 
a large caselli ate, the faces being flanked by bastions 
which gave the fort an attractive and castlelike ap-
pearance. 

While many of these forts are 
be employed as the bases 
of new and modern forts, 
and, doubtless, one result 
of the existing war with 
S pain will be the evolution 
of a modern fort or bat­
tery which will place our 
long coast line among 
the b e  s t a r m e d and 
equipped regions of the 
world. 

Why America is not bet­
ter prepared is due to 
the fact that the majority 
of Congl'essmen of the past 
twenty or thirty years 
have paid Illore attention 
to politics than to inform­
ing themselves of the de­
mands and needs of the 
cou ntry. It  was only after 
a fight of years that the 
navy was placed on any 
kind of war footinl{, and 
it is only j ust t.o American 
officers to say that the 
arIllY has been almost 
completely neglected. Yet 
within a few week3 the 
government has been able 
to supply a well-equipped 

useless, they could all 

force which will well maintain the honor of the nation. 
-----------. .-�, .�.------------

• I . '  • 
Russian Copyrights. 

The copyright system in Russia is so imperfect and 
leads to so many abuses that an imperial commission 
for the revision of the code has been seriously consid­
eri ng the question. Russia has had no copyright con­
vention with an y other state since 1887. The Pall 
Mall Gazette says : 

When speaking at a cQPyright conference recently 
held at St. Petersburg. Mr. Spassovitp.h. an eminent 
Russian j urist, pointed out that the 125,000,000 inhabit-
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ants of the Russian empire are made up of different 
races, several of which have national l iteratures of their 

The Cost of an Indian Earthquake. own. As Russia protects no translations, I{reat inj ustice 
The official report from the secretary to the chief is often done to the Czar's own SUbjects. For example, 

commissioner of Assalll on the earthquake of June 12 Poland possesses many novelists of high and some of 
last, which resulted in the loss of 1. 542 l ives and the European repute. The instant a work appears by Pruss 
destruction of an enormous quantity of property, has or by Sienkiewicz it is seized by the translators, and 
arrived. The cost of repairing damages in the public appears in a number of Russian journals without one 
works department alone is estimated at more than kopeck finding its way into the pocket of the author. 
thirty-five lacs of rupees, or, to put it moderately, over But in Russia the author is not the only sufferer ; the 
one-quarter of a million pounds sterling. These figures ' publisher shares his hardships. Of late piracy has 
do not include the cost of damage to local communica- been assuming gigantic proportions. Russian publish'­
tions chargeable to municipalities and local boards or ers denounce the pirated works introd uced from Ger­
departmental expenditure not borne by the public many. In the shops of Poland, of the Baltic pro­
works department. In the circumstances, the chief vinces and of South Russia, such books abound. 
comm issioner is appl ying for a grant froIll imperial re- During the last forty years one firm in Leipzic has 
venues to assist the administration to recover from the published (in Russian) five hundred different works 
effects of the earthquake. " Here." says Prof. Milne. by the most popular Russian novelists. And this for­
H we have a danger threatening life and capital which eign production is now more active than ever. In 1895 
can only bil avoided by the acceleration of engineer- a German agent was actu ally advertising in  Russia 
ing operations. cheap editions of Russian copyright works which 

" With regard to the proposals that the various head- could be supplip.d to Russian booksellers from German 
quarters of the Assam administration shall be shifted presses, The great extent of the empire facilitates the 
to more favorable sites, the interference which such a introduction of these pirated editions. The St. Peters­
�tt'P would cause to pnblic and private interests makes burg publisher with difficulty detects the proceedings 
it desirable that the effects of earthq uakes in the of SOUle distant provincial dealer. It is true that 
future should be met, not by escape to localities where redress is easy in case of detection. But as the law 
movements might be less, bnt by changes in the exacts only a fine proportionate to the number of 
methods of construction. During late years Japan pirated copies found, the culprit, who keeps his stock 
has suffered from earthquake movements probably low and relies on weekly supplies from Germany, 
more severely, in the ratio of nearly five to three, than gets off easily, pays his fine and continues his prac­
that which in June last created so much destruction tices. 

comes more apparent when it is remembered that few 
Russian authors command a sale sufficiently certa in to 
enable them to produce their works otherwise than in 
the pages of these periodicals. And that is partly be­
cause the publishers must contend with a deluge of 
foreign pirated editions. Even Russian authors of 
the first rank find themselves seriously handicapped, 
while outside Russia they are defenseless. Count 
Tolstoi, who reserves no ,rights, has been compelled to 
declare publicly that, on account of their gross inac­
curacy, he declines all responsibility for certain French 
translations of his works. 

The imperial commission has suggested several steps 
in advance, among them that all works published in 
Russia, whether by Russian subjects or foreigners, 
should enjoy full protection, including control of 
translation, and that all works of Russiau subjects, 
wheresoever published, should have the same rights. 
It also recommends provisions calculated to encourage 
the collection of Russia's vast treasures of folk-lore. 

• • • •  
K l o nd ik e  Packers' Tro u bles. 

A dispatch from D yea, March 24, via Seattle, March 
30, says that the white packers at the summit, to the 
number of several hundred, have driven off the Indian 
packers. who have been packing goods here every 
summer. Chilkoot I ke, one of the Indian packers, 
has appealed to Gov. Brady for protection from the 
white men. The Governor referred him to Deputy 
Marsh al Cuddihee fir�t, and instructed him that i f  the 
marshal failed to give him the desired protection, he 
should then appeal to Col. Anderson. It is understood 
that Col . Anderson wil l  not tolerate any such action 
by the white men , even i f  they are American citizens. 

The price for packing from the scales to the sum mit 
is 2 cents per pound at 
present. There is a perfect 
stream of men going up 
with packs on their backs. 
Packers make from $6 to 
$15 per day. The Burns 
hoists are workin g, one by 
horse power and one by 
steam. The .Dyea-Klon­
dike Company has j ust I{ot 
its aerial tramway in oper­
ation. 0 t h e  r proposed 
tram ways are not yet com­
pleted. 'l'he Burns hoists 
only run from the scales to 
the summit, and the Dyea­
Klondike Company from a 
short distance below the 
scales to the ·summit. 

Threats appeared that if 
the tram way companies 
get to working too soon 
the packers will  take 
measures to stop their 
work, as t,he  successful 
operation of the tram ways 
will throw practically all 
the packers out of employ-
ment. 

Over one h undred teams 
came in recently and jo ined 

the crowd that has been employed on the scows and 
hauling freight to the sheep camp. The prices for 
hauli ng from D yea to Sheep City during the week 
were from 3 to 2 cents per pound. It fl uctuates accord­
ing to the condi tions of the roads and demand.  Teams 
have been m aking from $150 to $200 per day for several 
weeks, and many tons are yet piled up ready for fOI'­
warding. The price for having freight taken froIll 
Dyea to Lake Bennett has been in the neighborhood 
of $10. 50 a pound. A large number of men have been 
taking their own outfits up the trail, either by their 
own muscle or by dogs, horses, oxen, or mules. 

Every one is apprehensive that the road in the caflOn 
will give out any day, when teaming with two-horse, 
and, in fact, with any sleds, will have to be abandoned 
in the eanon and the trai l resOl·ted to, says The New 
York Times. The price will then be advanced to 4 
or 5 cents at least per pound. It is estimated that the 
ice in the canon cannot last more thau fourteen or 
fifteen days if  the present mild weather continues. 

Travel is proceeding regularly on the Skaguay trail. 
Goods are hauled through to Lake Bennett. Probably 
three-fourths of the people who have COllle here the 
last month have gone up by t.he Dyea route, but nin e­
tenths of those who have reached Bennett have gone 
over the Skaguay t rail .  

Many very large stocks of goods have gone by the 
White Pass, while the other trail has done more of the 
small business. When the bottom falls out of the 
other trails, the Skal{uay wagon road and the Dyea 
tramways, if they are done by that time, will have 
their hands full of business. 

in Assam. Profiting by experience and guided An analysis of the contents of fourteen leading Rus­
by experiment, Japanese engineers and their European sian reviews and magazines revealed that 43 per cent 
colleagues have gradually departed from stereotyped of their contents were translations of foreign works. 
methods of construction, with the result that structures In one magazine the 1.ranslations were 98 per cent of 
of the new type, whether they are ordinary dwellings the whole. The serious import of these figures be-

. . . , .  
CERTAIN butterflies have very tram,parent wings and 

these are thought by Haase to be even more effectual 
for protection than conspicuous " warning " stripes or 
other markings. 
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fifDtAN XETTLl!S. 
ilT EUYtlik REYNCltils. 

ElI1Itlmer visitors who have found health -givinK recre­
ation along the shores of America's fairest sheet of 
water, Lake George, can not h ave failed to notice at 
different localities certain s t.range and wonderful holes 
in the rocks, having a diameter of a foot or more and 
with a perfectly smooth interior, as 
carefu l ly made as though a stone carv­
er had worked them out of the solid 
bedrock_ 

See k information of a resident or a 
touri�t wonted to the local ity who is 
famil iar with the sight of them, and 
the reply will come, . .  Oh, those are 
sim ply Indian kettles. " When press­
ed further for an explanation , the fan­
cifu l answer is made that Indians who 
hunted in tl)e Adirondack region , then 
known as the GI'eat Northern Wilder­

ness, ho l lowed out these holes in the 
rocks along the shores wherever they 
pitched their camp, and therein cook­
ed their liquid food. But how did 
they heat so pecul iar an  oven, one 
without a bottom or sides, one natural­
ly asks. A seemingly good explana­
tion is gi ven that the liquid was placed 
in the hole, a large f>tone, or many of 
them, heated and dropped in until the 
temperature was raised to the boiling 
point . In this way large quantities of 
soup. enough for al l the camp follow­
ers, could be made. Such is the tradi­
tional or rather the myth ical explana­
tion of the . .  kettles " to be found in 

plenty along the ehores of Lake 
George, but snch Is far from the true 

way in which these peculiar holes were constructed. 
The .• ke t.t les " are the handiwork of nature, and 

beautifu l l y  constructed are they. There Is a 1IIore 
common name for them, general ly bestowed in regions 
where Inuians are forgotten, and it is that of .. pot­
holes." 

They were made by the action of water many years 

ago, but to be 1lI0re definite, the state geologist will 
tell you that they were m ade something over 30, 000 years 

ago, or more than 24, 000 years before the period fixed 
by the B i b le as the time of the creation of t his p lanet. 
As these holes are found far above water, it is  of in­
terest to explain how they were formed by the water. 

About :iO, OOO years ago. a lmost the entire State of New 
York was covered by i cp. The Hudson River was a 

frozen mass from the high ridge of hills on the one side 

now Lake George, the other passed to the left of Rog­
ers Rock. The two immense bodies met at the pro­
montory j ust north of the hamlet of H ague, N. Y. 
Eddies were formed. The larger eddies were nearest 
the confluence of the two streams, and smal ler eddies, 
dimi nishing in size, were strun� along in the general 
course. Bowlders carried down by the fierce current 

AN " INDIAN KET TLE " OR POT-HOLE. 

were held in these eddies and passed around and around 
i n  the one spot.  Knocking against tilt' bedrock, which 
at this locality is crystall ine l imestone, they wore a 
hole. Gradually it increased in depth and diameter 
unti l after many years there was formed a hole of con­
siderable size. SOllJe of these pot-holes-and .there are 
twenty-two of them on the one promontory of one­
fourth of an acre in extent-measure 40 inches in dia­

meter and range from 6 inches to 14 feet in depth. 
They occur as close together as 4 feet, and i f  in a virgin 
state are filled with Illuck formcd of dry leaves and the 

water which collects thel'e after a rain , for none has an 
outlet naturaily. Frequently one finds in the holes t h e  
stone or a number of sma ll stones which bored the 
hole. They al'e general ly worn rou n d, aud seldom 
weigh more than a few pounds. 

379 
covered with floating moss and -to which there is no 
outlet below the surface because it is a bowl in the 
rock. Excavating disclosed the remains of a mastodon 
fifty feet belt)w the surface. Evidently in prehistoric 
times the huge beast had fallen into the hole in the 
gruund, for this one is thirty feet in diameter, and could 
not extricate himself because of his unwieldy form, or 

else his remains had been washed down 
with the glacier and had lodged there. 

The bones of this big fellow are now 

on exhibition in the  New York State 
Geological room s. It is proposed to 
continue the work of cleaning out these 
pot-holes, in order to gain information 
of the animal kingdom of centuries 
ago. In 8can d inavia the pot-holes are 
cal led " Thor's kettles," and a q uanti­
ty of remai ns  of extinct animals have 
there been found . 

In the Canajoharie limestone many 
" kettles " are to be found, in fact the 
name of  that city is the Indian term 
for Hole-in-the-Rock. Near the town 
of Nap les, Ontario County, N. Y. , 
where there is a valley conta in ing four 
lakes, the result of a glacial wa�h, and 
where the ice was stopped by the dirt 
washed down with the torrent, there 
are a n umber of them of great inter­
est. Here the rock is  sandstone. Near 
Lucerne, S witzerland, the glaciers have 
formed some beautiful eccentricities i n  

the form o f  pot-holes o f  a variety of 

shapes and sizes. Visitors al ways spend 

SOIlle time at the spot, and so beaut i f u l  

i s  t h e  place that i t  is called the G la ­
cial Garden. The Hon. Verplan c k  
Colvin, head o f  the Adirondack S m ­

vey, states that he h as recently discovered a pot-hole 

located 2, 000 feet above sea- Ie\-el , and several hundred 
feet deep, but he is not prepared to make his wonder­

ful  find public. 
As they vary much in size, so do they also differ con­

siderably i n  appearance. Some have a cone at the bot­
tom, w h ile some are flat, the surface along the sides of 
some is  smooth :1s though sandpapered, while others 
present spiral grooves. While SOIIle are double at the 
top and end in a single chamber, others ruu down to a 
fine point, as though prepared for a blast of powder. 
Al l poin t  d irectly downward, and a majority are large 
enough to admit a person 's body . A lIIan stan d i n g  i n  
a Lake George " kettle " gi ves a n  idea of their shape 

and sizfl, and how these curious creations of natU l'e 

look is shown in the picture, Perhaps the Lake George 
vil lagers a I' e 
not far from 
the right when 

they style thpse 
pot-holes Indi­
an ket.t les : for 
though t h e  y 
were not m alIc 
by I n  d i a n , . 
sti l l  they lu i!! I , t. 
have been p " r 
to some p rac­
tical u s e  by 

them , and thus 
the naIlle may 
not be a m isno­
Iller after all .  

T H E  Even­
ing P o  s t re­
ports that the 
grpat painter, 
M r .  G .  F .  
Watts, is an 
associate of the 

Society for the 
Protect.ion of 
Birds, and feels 
strongly about 
the fashion of 

u s i n g t h e  

p I u m a g  e of 
birds for m il l i-

to the other, as 
is s h o w n  to­
day by corre­
sponding eros­
i o n s  o f  t h e  
r o c k s  caused 
by movin g  ice, 

on both sides_ 
L a k e  George 
bore the saIlle 
a p p e  a r a nce. 
F r o m  hilltop 
to hilltop was 
a single mass. 
E v e r y  valley 
w a s  fi l l e d .  
T h e n  t h e r e  
came a change. 
There was a 
breaking up of 
t h i s immense 
field, and gla­

c i e r s  w e r e  

f o  r m e d. In­
variably all the 
!!' I a c i e r s  of 
North America 
passed south· 
ward although 
the water of 

L a k e  George 
n o w  fl o w s  
n o r t h e r l y . 
There is a val­
ley now from 

B a l d  w i n , at 
t h e  northern 
end of the lake, 
c o n t i n u i u g 

s o u t h w a r d , 
which is filled SKELETON OF MASTODON FOUND IN A POT-HOLE NEAR COHOES, N. Y. 

nery purposes. 
H e  i s  n o w  
painting a pic­
ture represent­
ing an angel 

with b o w e d  
head and de­

spairing figu re 
bend ing over a w i t h  w a t e r, 

forming the lake. Rogers Rock, an immense elevation 
rising abruptly with a precipitous face toward the 
water, is about five miles south of the town of Baldwi n  
and on the west side o f  the lake. I t  is one o f  the fea­
tures of this beautiful region. To the west of this ele­
vation is another valley, now dry. When the ice broke 
up, one body moved southward by way of the valley, 

Although the Lake George kettles are perhaps the I marble tomb covered with birds' wings, while a spirit 
most interesting in the country and have been seen by of evil I{rins below. 
the greatest number of persons, they are to be found _ • • • • 
in other parts of the State of New York. In 1866. when RUSSIA has ordered a 10,000 horse power ice breaker 
clearing a place to establish the Harmony Kn itting 1 0f the Al'mstrongs, to cost $800, 000. It will be ready 
Mills, at Cohoes, N. Y. , a large pot-hole was found. in October, and will be used to keep open navigation 
It appeared as a bog, like many a mountain pond to St. Petersburg throughout the winter. 
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J t itutifit !mtritau. 
A " Nose COJDpetltl o n " at Milan. controlled by a committee and the " examinations " 

The nose has at all periods of their history possessed conducted in a " N  asoteca " furnished with drawings 
a peculiar Ilignificance for Italians, says 'rhe London and water colors of heads well provided with noses, 
Lancet. As a symbol of intelligence it figures in such as would have gladdened the artistic senfle of 
familiar speech ancient and modern, a " homo nasutis- William Hogarth. The competitors numbered thirty­
simus " being Seneca's equivalent for a very clever six, but not more than twenty-three appeared before 
man and " N aso " a name held in honor by the Otaci- the " examiners." The first prize (gold medal) was 
lian, Octavian, Ovidian and Voconian " gens, " while won by a Venetian, Fortunato Michielutti by name, a 
• •  Nasica " was a cognomen of the Scipios, one of whom, vendor of Iucifers, whose nose was found to be of 
Publius Scipio Nasica, was, as the most virtuous man "proporzioni inquietanti, lungo, deciso, ardito, tagliente 
in the state, chosen to accompany the image of the come una lama di coltello " (formidable proportions, 
Mater Idrea to Rome. In the Italy of to-day " aver long, well-pronounced, aggressive, trenchant like a 
naso " and " esser di b uon na�o " (to have nose, to be of knife blade). The second prize fell to one Antonio 
good nose) are the first of a series of phrases all turn- Pozzi, possessed of a nose " prepotente, presuntnoso, 
ing on that feature in its symbol ic sense, and giving con nari larghe e cavernose " (domineeri ng, assuming, 
rise to proverbs infinite in the variety of their applica- with nostrils wide and cavernous). The award for 
tion. The great Napoleon was true to his  Italian this was a medal in enamel ; while the third prize (a 
origi n in his preference for a " big nose, " and the late silver medal of the first order) was adjudged to Carlo 
Lord Beaconsfield, descended from Venetian Jews, Ascani for the refined, symmetrical proportions of his 
never concealed his scorn for the " flat nosed Frank." nasal feature. The last two prizes (the fourth and 
He held, in fact, that to be " siInus " was the first step fifth, silver medals of the second and third order re­
toward being a " simia , .  or ape-a " retrocession in spectively) were given for a nose " without pretension, 
evolution " ad mitted by some among the " facts for ingenuous, but solin and well planted," and for one 
Darwin."  Such a horror have Italians of any lesion " considerable, regular and worthy of respect." The can­
costing the face its nose or robbing the latter of its didates who were unsuccessful-perhaps " plowed " 
due proportions that rhinoplasty among them has would be a more suggestive word-shared the festiv­
long been one of the " surgical fine arts, " and the great ities with which the committee concluded its labors ; 
Bolognese anatomist Tagl iacozzi (1546-99) has for all and so the . ,  Con corso di Nasi " became a thing of the 
time given his name to an ingenious method of replac- past, till the " Buon-temponi " (merry makerE) of a 
ing the feature when lost. Quite in keeping, there- future year or another city think fit to revive the 
fore, with all precedent as well as with the fitness of harmless, not inartistic, though dubiously " scientific," 
things, it is in Italy that we find the " cult of the nose " cOIllpetition. 

plump and full of nervous matter, is found to be hol­
lowed out or " vacuolated,"  a cavity within its sub­
stance having formed and being filled with water. 
This means that a part of the cell substance has been 
actually consumed during the time of brain activity, 
precisely as coa.l is consumed when one gets heat from 
a furnace. 

It is found, further, that if an animal whose brain • 
cells are thus exhausted is permitted to rest and to 
sleep, its cells rapidly recuperate, new material being 
supplied from the blood until the vacuolation has dis­
appeared and the cell is practically as good as new 
again.  This explains wh y sleep is necessary to our ex­
istence. During waking hours our brains are l iterally 
worn away, and sleep is the state during which the 
repair shops of the brain make good the damage of 
the waking hours. Thus the brain of a person who 
suffers from insomnia is in the condition of a locomo­
tive which is run night and day without going to the 
repair shops. Disaster must ultimately result. 

as vital as ever, insomuch that within the last seven ------____o.H-. ...... ,�.�------

It is not sleep alone, however, that rests the brain cell, 
though sleep is absolutely essential to recuperation of 
the brain as a whole. But not all parts of the brain 
are involved in any one kind of mental effort. The 
blood supply of the brain is so arranged that, by expan­
sion or contraction of different arteries, parts of the 
brain may be flushed with blood and other parts dam­
med off, so to speak, somewhat as the various currents 
of an irrigated field are regulated by the gardener. 
And as a rapid flow of blood is essential to great 
mental activity, this means that one part of the brain 
may be very actively at work while another part is 
resting and recuperating. 

years she has had two " Concorsi di Nasi " (or nose How- the Brain Works. 

competitions) in which the o wners of the feature re- A committee of British physicians, acting jointly, has 
ce i ved prizes according as they could present it in for some years been giving particular attention to this 
g'reatest perfection as regards type, size , beauty am! topic, and their researches, though not yet altogether 
ol factory power. The former of these " concorsi ' complete, already show some very interesting results, 
was held in 1891, at Padua, on the initiative of the which, taken together with those of investigators on 
students of that medical school, and the citizens were the Continent, let us see a long way into the intricacies 
invited " con ischeda segreta, " hy universal suffrage I of the brain. 

Thus it is that a person suffering from brain fatigue 
may leave his desk and go out into the fields, or on 
the highways with a bicycle, and by diverting his 
mind give the overworked cells a chance to rest :;Lnd 
recuperate. 

and secret voting, to name the possessors of " i  nasi piii It has shown unequivocally, for example, that a brain 
sviluppati e rispettahiIi " (noses the most pronounced cell, which is the really important part of the brain, 
and respectable) of the ancient Venetian town. The actually loses part of its substance during action. The 
priZl's, consisting of pocket handkerchiefs and snuff- brain cells of persons and of animals that have died 
boxes, were in due course awarded by plurality of during a period of great exhaustion from overexertion 
votes. At Milan, and quite recently, a much better are found to be greatly changed from the condition 
ordered and more concl usive competition of the same of the normal cell during times of health and vigor. 
kind has just come off, the whole proceeding being The cell of the exhausted brain, instead of being 

But it must not be overlooked that such exercise 
involves other brain cells, which in turn become ex­
hausted ; and that in the end, for the recuperation of 
the brain as a whole, sleep is absolutely essential. No 
recreation, no  medicine, no stimulant, will take its 
place. 

'
The man who does not give himself sufficient 

hours of sleep, or who is unable to sleep when he  makes 
the effort, is literally burning away his brain sub­
stance, and can no more keep on indefinitely in thi8 
way than a locomotive can run on indefinitely without 
getting fresh supplies of fueL-San Francisco Call. 

RECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 

MACHINE FOR SUPERPOSING CLOTHS. 
-Henri Edouard Couzineau, LilIe, France. Briefly de­
scribed, this machine comprises an endless carrier or 
apron, partly solid and partly open, mounted to travel 
over a table or other support. The apron is provided 
with a clamp or other suitable holder for the free edge 
of the cloth or other material, and an abutment secured 
to the table or frame is adapted to engage the holder to 
open it. The material is first seized by the holder and 
drawn on the solid portion of the apron. Then the 
holder or clamp opens to release the material, which re­
mains stationary. The apron continues to move, and 
crad ually its open portion comes under the material, 
inally allowing the latter to drop through the opening of 
,he apron on the lower layers or folds of the material. 
The material is then cut and the operation repeated. 

ROPE- MAKING MACHINE. - Harry I. 
Hansen, Boonton, N. J. In tbis rope-making machine 
a bar of the flier is provided with a longitudinal slot in 
one face and a wider longItudinal .Iot in its opposite 
face, together with a longitudinal rib extending along the 
wider slot and stopping short of its ends, the walls of the 
wider slot being pro video with teeth. A traverse is 
mounted to travel on the bar of the flier and has a guide 
wheel arranged to enter the annular slot in the bur. A 
driving wheel is held in engagement witb the toothed 
wnll of the wider slot. 'l'he yarn or rope is c!UTied over 
a pulley. A driving conuection is provided between the 
pulley and the driviug wheel of the traverse. By this 
machine a ready mealls is provided for removing or intro­
ducing the bobbin in the flier. The feed-cone cau be 
removed and larger or smaller ones substituted. A sup­
port is provided for the outer end of the shaft on which 
the bobbin turns, which support can be quickly and 
easily manipulated. 

lUlscellaneous Inventions. 

TABLE.-Al fred N. He ine and Go �tav 
A. Non weiler, Evansville, Ind. With a table top are 
connected rails cut away at the top at their meeting ends. 
A leg has a projecting plate on its upper end to engage in 
the cut-away portion of the rails and a diagonally extend­
mg bridge IS secured to the under side of the table top 
and is notched in its upper edge. A wedge is designed to 
pass through the notch and engage with the leg, and a 
block is provided for holding the wedge tightly against 
the leg and its plate. 

W I N D O W-SHADE. - Joh n S. Judge, 
peterborongh, Canada. This wiudow shade consists of 
a series of slats pivotally connected together and ar­
ranged in pairs, each pair of slats at opposite ends being 
provided with roller bearings spring-pressed in an out­
ward d irection. The window frame is provided with a 
tubular gnide formed with a longitudinal slot. Tension 
devices in the guide are connected through the slot 
with suudry of the .Iats, whereby the slats may be held 
at any desired heIght. 

BACK-REST FOR VEHICLE SEATS. ­
Eugene C. Alford, Portland, Ore. In this rest for vehicle 
seats, the seat is connected with a back-rest ranging 

transversely at the rear of the Reat, two braces being at­
tached to the back rest and extending downward and 
pivotally mounted on the seat at the rear portion thereof, 
Two roos are pivotally connected with the respective 
ends of the back-rest and extend forwardly. The rods 
are furthermore respectively slidable in two cylinders 
mounted at their front portions to swing at the respective 
sides of the seat. A spring is contained in each cylinder 
and presses against the rod therein. 

VALVE . - Math e w  Abt, New York city. 
The object of this invention is to provide a valve for 
steam heat.ing radiators whereby the inlet and outlet 
valves may be simultaneously operated, obviating the 
danger of leaving one valve open and the other closed. 
The valve comprises a casing with two chambers sepa­
rated by a tubular guide. A nut movable in the guide 
fonns a closure for slots on each side of the cham­
bers. A.rms integral with the nut extend through the 
slots and are connected to the valves of the inlet 
and outlet openings. A screw rod engages the nut and 
by its means both valves are simultaneously opened or 
closed. 

STOVE .- Ernest C. Cole, Council Bluffs, 
Ia. The improvement of this inventor is chiefly con­
cerned with the ash-pit and elbow-door. The object of 
the inventor is to secure a tighter connection of the elbow 
or jamb with the hody of t.he stove. A sheet-metal col­
lar is forced into a cast-iron elbow and is secured with­
in the latter at a point remote from the extreme heat. 
By this construction the contact between th� sheet-metal 
collar and the sheet-metal stove-body is tight, because in 
both parts the expansion will be equal. The invention 
also seeks to overcome the difficulty resulting from the 
projection of hinge-studs above the surface of either the 
door or jamb and pennits the grinding of the door and 
jamb to an air-tight fit on the surface of a grinding wheel. 
By reason of the double hinge-joint the two surfaces can 
adjust themselves to an air-tight fit iu spite of great vari­
ations in grinding off the sllIfaces or in drilling sockets 
for hinge-pins, which variations constantly occur in such 
work. 

MITER-SAW GUIDE. -Hamilton Weir, 
La Porte, Ind. This miter· saw guide comprises a cap­

and the reservoir and cover being closed during the ope­
ration, there is no discom fort from rising steam. 

POTATO- BUG DESTROYER. - Christian 
Nelson aud Henry F. S. Justeson, Arrowsmith, III. The 
objeet of this inventiou is to provide a machine which 
may be quickly adjusted between rows of vines and by 
means of which the bllgs mar be removed without tear­
ing or breaking the vines. The machine has a platfonn 
which is placed between two rows of vines, the platform 
having laterally sliding sect.ions curved upward at the 
outer edge. Longitudinally tapered gathermg rollers at 
the sides of the pJ8tform project with their forward ends 
over the vines at the side opposite to that in which the 
platfonn is placed. Means are provided for rotating the 
rollers. Cl\llshing rollers extending along a slot longi­
tudinally formed in the platform receIve the bugs as they 
drop on the platfonn and kill them. The edges of 
the fixed plates of the platfonn keep the rollers clean. 

BANJO-BELL. - William J. McLean, 
New York city. The improvement provided for by this 
inventor consists in forming a flange about the central 
opening in the bell and attaching thereto a flange or ring 
which is adjustable, so as to vary the thickness of the 
device and accommodate it for insertion in different ban­
jos in which the distance betweeu the head and the neck 
extension varies. 

WINDOW-SCREEN. -B"mnett J. Kolb, 
Florellce, Ky., and Michael Kolb, Newport, Ky. A uet­
ting or screen in this invention is made to wind on a 
screen-roller contained in a casiug. The casing is fonned 
with a slot for the passage of the screen aud on its end 
is provided with a removable cap. A rod is secured to 
this cap and extends into the roller. On the rod a spring 
is coiled and secured at one end to the rod and at Its 
other end to the roller. A bearing on the cap is provided 
on which the roller turns. 

PROCESS OF CLEANING AND DRYING 
EGGs.-John A. Kunkel, New York city. This process 
for cleaning and drying eggs withont injnring them con­
sists in cleaning the eggs in a weak solution of a vegetable 
acid, as vinegar, and soda, in water baving cornmeal 
stirred therein, and then drying them in cornmeal. 

plate having a curved slot, a hanger to which the cap- SAw. -John I. Caruthers, 156 Fi fth 
plate is jointed, a main-plate pivotcd to the cap-plate and Avenue, New York city. This invention has for its oh_ 
movable thereon to different adjustments, a screw for ject the provision of a saw with the teeth so arranged as 
secunng the main-plate in its different adjustments, to cut dllIing both the back and forth movements and 
clamp-sections hinged together. a spreading device al80 so arranged as to clear the kerf of sawdust. The 
by which the clamp-sections may be adjusted, and ribs saw has the front sides of its teeth arranged at a slight 
or rails by which the moving clamp. sections are held to incline relatively to the blade and the rear sides ar­
the main-plate. ranged at a greater incline. The teeth are beveled out-

DISH- CLEANER.-Robert R. Parry and wardly from their longitudinal centers, the inner end of a 

Edwin Evans, Poultney, Vt. According to thiB inven- tooth engagiug with and terminating at a point between 

tion, a dish-washing machine, comprising a reservoir, is 
the inner and onter ends of' the front portion of an 00-

prOVided with a cover and cRlTier rings mounted to ro- jacent tooth. 

tate in the reservoir and cover. Means are also provided BOW-FACING OAR. - Th omas H. Bros­
for raising and supporting tbe carrier rings above the nihan. Livermore Falls, Me. The object of this inven­
water in the reservoir. A ser'es of open-work recepta- tion is to provide improvements whereby the operator 
cles contain the dishes to be washed, the receptacles be- . can readily manipulate the oars to insure a proper and 
ing arranged to confonn to the interior of the carrlCr I easy propulsion of a boat WIth a minimum exertion on 
rings. A brush is secured to the carrier rings and the I the part of the operator. The device consists princi­
dishes are held in the reservoir ontside the carrier. With i pally of a rock-frame, an oar holder pivoted on the 
this machine the labor of dish-washing is much reduced, I frame, and a connection of special construction between 

the handle and the oar holder to impart a swinging mo­
tion to the same. 

VACU UM PAN. - Henry G. Boswell, 
Lihue, Kauai, Hawaii. This vacuum pan is designed for 
usc in sugar-making, and by its means the liquids carried 
by the vapors in the generating pan arc readily separated 
from the vapors and the latter are not deflected in the pan 
or ob.tructed in their passage from the pan to the con­
denser. The pan has an outlet orifice and a number of 
depending cup-shaped screens fitting one within the 
other and spaced apart from one another. The screens 
are foraminous at the bottom and side. and arrauged 
under the orifice and within the vacuum pan. The va­
pors passing from the pan will thus be separated from 
the liquids that may be therein suspended. 

PRIVy-STOOL. -Wil l iam G. Bliss, Con­
stantinople, Turkey. The object of thie invention is to 
enable a person to avoid personal contact with fre­
quently foul and sometimes infected seats, the invention 
at the same time permitting the stool to be used in the 
ordinary manner, if desired. The stool is provided with 
the usual basin, and a pan or tray having an opening is 
mounted on the basin, so that the opening will register 
with the b""in. The pan or tray is extended horizontally 
beyond the sides of the basin and has a slllooth top sur­
face inclined gradually toward the opening in the pan or 
tray. Two series of parallel ribs are formed on the top 
surface of the pan or tray at the horizontally extended 
portions thereof and located one series at each side of 
tne opening therein, such ribs forming raised gratings on 
which the feet of a person may rest. A weighted seat is 
horizontally mounted adjacent to the basin and nor­
mally extends perpeudicularly to expose the pan or tray, 
the seat being capable of swinging downward to cover 
the pan or tray. 

FUNERAL-CAR.-James B o rns ,  Cincin ­
nati, O. The car provided for i n  this invention i s  adapted 
to carry funeral · biers and other appurtenances nsed in 
funeral ceremonies. The invention may also be used in 
railway cars for transporting fire.engines and similar 
vehiclcs. The car i. provided with rails upon which a 
removable floor portion ie carried ar,d movable in and 
out of the car. A removable sill is held on the car and a 
sliding pauel is capable of moving on and off the Bame 
to permit the displacement of the floor portion. In 
operation the movable floor is lowered by means of the 
rails, and the bier placed upon the floor. By means of 
ropes attached to the floor the bier is raised into the car. 
'l'he rails may then be folded out of the way nnder the 
car, and the sliding panels closed. 

Designs. 

MOULD FOR P A VING- BLOCKS. - J oh n 
L. Adallls, New York city. In this design side walls 
and end walls are so grouped as to form a skeleton figure 
of the ehape of a parallelogram. Partitions in the figure 
are diagonally arranged and appear integral with the 
surfaces that they connect. 

LOCKET.-Tillie J. Zeltmach er, N e w  
York city. This locket consists o f  a slide-body in which 
a depression is formed. A frame surrounds the de­
pression and receives a panel transparent in appearance. 
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A fiange of the body extends beyond the frame and a 
cap-member connected with the body within the per­
iphery of the fiange is given an interior configuration 
corresponding to the outer surface configuration of the 
panel and frame. 

TEAPOT O R  LIKE ARTICLE . -Austi n F. 
Jackson, Taunton, Mass. The body of this teapot is 
oblong in horlzontal section. The large lower portion is 
of convex outline and the smaller upper portion of con­
cave outline. The base is of a shape corresponding gen­
erally to the body portion, spreads out beneath the lower 
portion of the body and has on each side a symmetrical 
ornament of a double scroll pattern. A similar orna­
ment is arranged at the margin of the upper portion on 
each sidp-. The spout is of reversely curved outline and 
has on its lower end or root portion a series of scallops 
joining onto tbe body portion. Scrolls are arranged at 
the top and bottom of the spout. The top is conical, 
with reversely curved sides concave at the bottom and 
convex at the top, with a series of upwardly converging 
corrugations. The handle is scalloped in cross-section 
and has a spreading root portion where it  joins onto the 
upper portion of the body and a scalloped scroll on 
either side. The handle is otherWIse ornamented with 
many beautiful decorations. 

NOTE.-Copies of any of the above patents will be 
fum ished by Munn & Co. for 10 cents each. I'lease 
send the name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS, ETC. 
D I Z I O N A R I O  TECNICO I N  QUATTRO 

LINGUR. I I I. Mila n : U. Hoepli. 
1898. Pp. 509. 

This little tcchnical dictionary is in English, Italian, 
German and French. It is a work which has long been 
needed. It is a most useful dictionary and "hould be on 
the desks of all those who read foreign technical books 
and periodicals. 
SALVA-WEBSTER SPA NISH-ENGLISH AND 

EN GLISH- SPA::SISH D I C T  I O N  A R Y .  
C h icago : Laird & Lee. Pp. 400. 
Price, l i m p  cloth, 30 cents ; stiff cloth , 
60 cents. 

This compact l ittle work cannot fail to be a great 
convenience, at the present time, to all who desire to 
keep in touch with the news of the day, when so much 
of intense interest is happening in our relations with 
Spain and the Spaniards in Cuba. It also contllins a 
geographical and biographical cyclopedia of Spanish­
speaking countries, with mapp, etc. 

A TEXT BOOK OF BOTANY. By Dr. E. 
Strasb u rgt'r, Dr. Fritz Noll, D r. H. 
Schenck, D r. A. F. W. SchiUl per. 
Translated from t h e  Germ an by H .  
C. Porter. W i t h  594 illustmtions, in 
part col ored. London and New York : 
M ac m i llan & Com pany. 18118. Pp. 
662. Price $4. 50. 

No words of commendation are needed for this 
translation of Strasburger's botany. The names of 
its anthors and the distinguished position they occupy 
in tbe world of botanical science testify to the high char­
acter of the book. Embodying tbe well considered con­
clusions of a lifetime devoted to botanical work on the 
part of its chief editor, Dr. Strasburger, and the investi­
gations of his able collaborators, it will be found to In­
c1u!le all the latest resuits of botanical study and research. 
The great thoroughness \\·hich is the marked character­
istic of German scholal'8hip is admirably exemplified in 
the present book. It is very difficult to find satisfactory 
equivalents for German terms, and the translator appears 
to have accomplished this task with great felicity. The 
work is divided i nto two parts -I., general botany, includ­
ing morphology and �Ihysiology, and part II., special 
botany. The book contains 51» illustrations, part of 
them being colored. It is  beautIfully printed on fine 
paper and is " splendid example of a modern science 
text book. 

J c itutific �tutricatt. 
ciation dnring the last seven years bave been compiled 
and edited by W. G. Berg, principal assistant engineer of 
tbe Lehigh Valley Railroad and president of the associa­
tion, and are pnblished in a form suitable for a handy re­
ference book. It is profUJlely illustrated. 
GOLD DUST. How to fi n d  it and h o w  to 

m ine it. By Philip M i n or. Seattle, 
Washington. 1898. Pp. 39. Price 
25 cents. 

The little pampblet Is brimful of exactly tbe kind of 
information which those who are interested in mining or 
prospecting always want to know. It gives a great deal 
of Important information in a bandy and inexpensive 
form. Tbe only part of the book wbicb we are disposed 
to criticise is tbe medical ad vice, but it is not probahle 
that tbe purchasers of the work will go to a book of tbis 
kind for medical ad vice. 

THE MANUFACTURE OF GLUE AND G E LA­
TINE. T h e  a p plication and u ses of 
machinery, etc. Complete list of 
manufacturers and dealers in t h e  
United States a n d  Canada. New 
York : T h e  National Provisioner 
Publishing Compan y. 1898. Pp. 
223. Price $10. 

The mannfacturers of li:lue bave made specinl effort to 
keep their metbods and processesas secret a. possible; so 
that the literature upon the subject is very limited . 
Nearly every mannfacturer bas some little arrangement, 
machine or device whlcb enables bim to economiz", in 
Bome way or other, so tbat the National Provisioner has 
done:wisely in collecting the writings of men who are en­
tirely familiar with tbe various processes of making glue 
and gelatine. The result is a very helpful book, which 
may be regarded as one of the most important contribu­
tions ever made to the subject_ The book is handsomely 
printed and bound and is well illustrated. It also in­
cludes a complete list of manufacturers and dealers in 
glue and gelatine in the United States and Canada. 

WOOD WORKERS' TOOLS. Being a cata-
logue of tools, suppli es, machin ery 
and si milar goods. D ptI'oit, Mich.  : 
C harl es A. S treli nger & Company. 
P p. 400. Price 25 cents. 

That a catalogue of tools is not always dry and unin· 
teresting is proved by the catalogue of the firm referred 
to above. It treats of tools, machinery and supplies. 
For many years catalol:u�s have been growing larger and 
larger, until things were getting to such a pass that it 
almost became a grave question as to whether manufac­
turers wonld not have to put up special library buildings 
for trade catalogues. That a catalogue need not, how­
ever, be an enormous folio is evidenced by the catalogue 
which we are noticing. A small engraving tends, in 
a majority of cases, to be as useful for the purpose as a 

The charge f<>r inserti<m 1/hUUr this head is One Dollar a 
line jor each ineertion : about ei<]ht woras to a line. 
Actvertisement8 must be received at publication office 

as early as Thursdall fflO'I-nOng to appear in the fol/OW­

Ong week's islfUe. 

Marine Iron Works. Chicago. Catalogue free. 
H U. S." Metal PoUsh. Indianapolis. Samples free. 
GasOline Brazing Forge, Turner Brass Works. Chicago 
Yankee N otion8. W aterbury Button CO. , W aterb'y , Ct. 

Schwaab Stamp &; Seal Co., Milwaukee. Send for cat'g. 

FERRACUTE Machin e  Co .• Bridgeton, N. J. F ull 

line of Presses, Dies and oth er Sh eet Metal Machinery. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts. ,  N. Y. 

Gasoline Engines and J�aunches. Free catalogue. 
Geo. H.  Gere Yacht and Launch Works. G rand Rapids, 
Mich. 

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

The best book for electricians and begiliners in elec· 
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail , $4. Munn & Co., publisbers. 361 Broadway , N. Y. 

[Ir Send for new and complete catalogue of Scientific 
and other Books for sale by l-lunn & C o., 361 Broadway, 
New York. Free on appl ication. 
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ItS 
HINTS TO CORRESPONDEN'rS. 

Names and A .ddre88 must accompany all letters 
or no attention will be paid thereto. ThIs is for oUI 
information and not for publication. 

R e ferences to former articles or answers should 
give date of paper and pa�e or number of question. 

Inqu lrle .. not answered m reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letteI 
or in this department. each must take his turn. 
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houses manufacturing or carrying- the same. 
Special ''' rltte n  I n fo rmat i o n  on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific A merican S u p p l e m ents referred 
to may be had at t.he office. PrIce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

IU l n e r a l !.  sent for examination should be distinctly 
marked or labeled. 

large one. On acconnt of its small size this book can be . ---------------------­
kept on the desk and constantly referred to or it can be (7446) W. J. K. asks : 1. W h at is it i n  
carried i n  the pocket. Besides being a catalogue o f  touls a n  electr;c current that produces [he shock-the amperes 
in the ordinary �ense of the word, the catalogue contains or volts ? A. There are two quite different modes in 
a large amount of information on the use of tools which which electricity affects the body. These are by shock 
will prove available to every amateur and even to those and by electrolYEis.  Your questions relate to the effect 
who use tools as a means of livelihood. The catalogue of shock. In this a very high voltage is essential. In 
is admirably got up and is in reali ty a valuable refer- either case, there must be voltage sufficient to overcome 
ence book. There are 2,25-3 illustrations, besides plates the resistance of the body. whIch may be from 300 to 
which Illustrate the " Elementa of Descriptive Geometry 10,000 ohms, accordIng to the dryness of the skin. 2. I 
as Applied to the Trades." have read that if there be an exceedingly high potential, 

PATENTED TEJ,:gPHO NY. A Review of 
there will b e  n o  shock. Is this true ? A. Certain ex-
periments performed by Tesla are relied upon as proof 

the Patents Pertaining to Tele p h ones of this statement. It should, however, be said that it is 
and Telephonic Apparatus. By t h e  not nniversally believed that there i s  n o  shock with the American Electrical Eng-inepring As-
sociation. C hicago, Ill.  1897. Pp. highest voltages. 3. Wby is it that a broken or alternate 

102. Price $1. 1)0. 
cllrrent will give more of a sbock than a direct one of 

A review of the principal patenta pertaining to tele­
phones and telephone apparatus, in a simple form, is a 
novel idea. This treatise Is desigued as a reference book 
for the IDventor, engineer and patent lawyer. The United 
States patents now in force which cover devices and 
systems used in telephones, number thollSands. The 

: present work �ves the salient features, the high lights 

the same voltage and amperes ? A. Because with an al­
ternating current the shocks are given in opposite direc­
tions 60 rapidly and with such violence. 

FOSSIL PLANTS FOR STUDENTS OF in the art, as it were, which are revealed by the study of 

(7447) C. A. asks : 1. Will you kindly let 
me know how many cells are required for a current of 
20 amperes at 10 volts ? A.  Tv obtain 20 amperes at 10 
volts, with a primary hattery. is not easy. If you use the 
plnnge type, its E. M. F. is about 1 '8 volts pcr cell. Yon 
will need 6 cells in a series for the voltage. 'l'he maxi­
mum current of this cell is 4 amperes. You should have 
6 such series to be sure of 20 amperes, making 36 cel ls in 
your battery. 2. Is it adviaable to nse plunge batteries 
with large plates ? A. For occasional use and for a 
short time the plunge battery is as good as any, except 
the storage . 3. How shall I wind my motor ? A .  You 
can find a small motor described in Parkhurst's " Motor 
Building for Amatenrs." Price $1 hy mail . Or in 
Watson's H Quarter Horlde Power Motor." Price 50 
cents by mail. 

BOTANY AND GEOLOGY. By A. C. both expired and unexpired patents. It is well iIIus­
Se ward. W i t h  illustrat ions. Vol I. trated by the reproductions of patent drawings. 
C a m b ridge : �n i vf'rsit y Prf'�s. New RESEARCHES UPO N THE ANTIQUITY OF York : . . 

¥ae�tJ111an. Company. 1898. MAN. At an Indian Stone Blade Quar-
P p. X V I l l, 45... PrIce $3. ry in the Dela ware Val ley. at a Mor-

The present work is the first volume of an important tuary Depos i t  of Ind ian Skeletoll s in 
contribution to paleobotany. This subject does not Maryland. in C ertain Shell  Heaps on 
readily lend itself to adeqnate treatment in a work in- the Coast of Maine and at the Durham 
tended for both geological and botanical studenta. The Cave and I n dian H ouse Rockshelter 
botanist and geologist are not always acquainted with in Pen n sylvania. By H enry C. Mer-
each others' subject!! in a sufficient degree to appreciate cer. Bostoll : Ginn & Compan y. 
the significance of paleobotany in its several points of 1t!97. Pp. 178. 
contact with geology and recent botany. The author has 
cnde.8vored to bear in mind the possibility that the pages 
of his book will be read by both non-geological and non­
botanical stuQcnts. IIis plan has been to deal in some 
detail WIth certain selected types, and to refer briefly to 
such others as should be studied hy any one desirous of 
pursuing the subject more thoronghly. than to cover a 
wide range or to attempt to make the hst of types com­
plete. A second volume is promised which will contain 
such in teresting features as geological flora, plants as 
rock builders, fossil plants and evolution. The present 
volume is well illustrated and shows a wonderful amount 
of research. 
A MERIC A N  RAILWAY BRIDGES AND 

BUILDINGS. Official Reports, A ssocia­
tion Ra i l  way Superi n tendents Bridges 
and B uild i ngs. Compiled and edited 
by Walter G. Ber/{. C hicago : T h e  
Road lllaster .'I n<1  Foreman. 1898. Pp. 
706. Price $2. 50. 

In this progressive age the best results are obtained 
by applying past experiences to the problems of to­
day. The department of bridges and buildings of 
American railroads is  a very important divit3ion of rail­
way administration, and the on'y autbentic published re­
coros of the various k inds of work coming under this 
head are the annual reports of the Association of Rail­
way Superintendents of Bridges and Buildings. They 
were iss ned only in limited numbers and the form was 
not the most desirable. In order to extend the useful­
ness of these reports and to make them available for every 
one, the repolts and information collected by the asso-

A valuable archreological study tully Illustrated .with 
maps, plans and well executed engravings. 

.. Monumental Records " is the name of 
a new journal devoted to archreology. It is edited by 
Rev. H. Mason Baum, and the 8ub.cription price is $1.50 
per annum. It is  published in New York City, P. O. 
Box 1839. It Is a mistake to believe that archreology is 
a dull and uninteresting science. The reverse is quite 
the case, and it is refreshing to see a journal devoted to 
archreology which is adequately illustrated by modern 
processes. It is to be hoped that all those who are in­
tereswd in this charming science wil l  become subscribers 
to this journal, whose field is the world, and it appeals to 
the intelligent and cultivated public which is interested 
in discoveries that are being made in ancient cen ters of 
civilization. Too often discoveries are made known only 
by the reports of societies and expensive monographs. 
Up to this time there has been no periodical exclusively 
devoted to exploration from which the public could get 
a reliable and popular account. 
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for patents at home and abroad. ena.ble us to understand 
the laws Ilnd practice.on both continents. and to possess 
unequaled facil ities tor procurm/;;l: patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on appHcation, and per· 
sons contemplating the securmg of  patents, either at 
home or abroad, are invited to write to this ottice for 
prices, which are low, in accordance with the times and 
OUI' extensive facilities for conducting the bUSiness, 
A ddress MUNN &; CO . •  office SCIENTIFIC AMERICAN. 361 Broadway. New York. 

(7448) O. H. D. says : Can you tell  me 
how t o  make blank wax cylinders for u s e  in connection 
with graphophone or phonograpb ?  A. We do not know 
what the wax cylinders are composed of or how they 
are made. This is  a trade secret. 

(7449) J. E R. a�ks : W h at is the cost 
of firing 6, 8, 10, 12 and Iii· Inch gull S ?  A. The cost of 
firinl( large gUlls is  said to be as follows : 6. inch. $100 ; 
8-ineh, $250 ; 10 inch, $�OO; l2-inch, $600 ; 13-inch, 
$800. 

(7450) R 1 .  B. asks : Does a l3-i nch g u n  
refer t o  the caliber o f  the projectile o r  t o  the distance 
which it will carry ? A. As ita name implies, a 13-inch 
guo is a gun with a caliber of 13 inches. 

(74 51) C. H. S. asks :  1. Is th ere any d i f­
ference in the resistance of iron and steel wire ? A. 
Steel wire has a higher resi_tance than iron wire of same 
size. If Va!iOUB grades of iron have resistances repre­
sented by the numbers Illto 15, various grades of steel will 
have resistances represented by the numbers 15 to 43. 
[Koblrausch.) 2. Is galvanized steel wire suitable for 
telegraph and telepbone lines ? If not, why ? A. Yes. 
3. How many carbon rods one-half inch diameter should 
be nsed in a bichromate battery i n  place of two strips 
2 x � x 6 inches ? A. The surface of the carbon rods 
must be equal to that of tbe plates. In this case five 
rods 6 IOches long are required. 4. What i8 the output 
in amperes of a pint bichromate cell ? A. The rate of 
oulput depends on the size of the platcs. A pint cell 
will probably deliver 2 amperes. Its ampere hours de­
pend on the amount of solution to be decomposed. 
This may be 20 to 30, or perhaps somewhat more, 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
MAY 3 1 ,  1898, 

A N D  El A  eH B El A  R I N G  T H A T  DA T El . 

l See note at end of list about copies of th ese patents. j 

Air compressing apparatus for vessels, E. Bottini 004.n(.� 
Air compressur, O.  H. Brigham . . . . . . . . . . . . . . . . . . . . .  604.717 
Air engine, compressed. L. '1'. Gibbs . . . . . . . . . . . . . . . 004,74� 
Amalgamator and separator, centrifugal , C. L. 

Garland et al . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.978 
Armature coils. former for winding, A.  I •. Riker �,843 
Armor, protective covering for ships', J. L. Mat-

thews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.940 
Auger, packing. J. B. Cornwall . . . . . . . . . . . . . . . . . . . . . .  ti(J4.971 
Autoharp. J.  E. Eckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004 .914 
Ax, H. P. Scbwartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.!l43 
Bag. See Rubber water bag. 
BaJ{ or box. J. I •. 'Virt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.038 
Bath tub attacbment. H. Strauss . . . . . . . . . . . . . . . . . . .  004.SQa 

�:�.��fa.AA.BM���lll.�l.� . : : : : : : : : : : : : : : : : : : : : :  : : : : : : : : �:?iJ 
Bed s pring stretcher, J. It'. Phagan . . . . . . . . . . . . . . . . .  tif},j.00!l 
Bedstead. F. M. '1'i n k h am . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00t,947 
Beer pipe cleaner, B.  Rinke . . . . . . . . . . . . . . . . . . . . . . . . .  004,791 
Bel l .  bicycle . C. J etscbick . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.884 
Belt, electrical, A. J.  'rnylor . . . . . .. . . . . . . . . . . . . . . . . . . .  604.&16 
Bicycle brake. B. A. Klemm . . . . . . . . . . . . . . . . . . . . . . . .  000.047 
Bicycle fork bead. F. B. Case . . . . . . . . . . . . . . . . . . . . . . . .  004 .724 
Bicycle frame,  W. H. Evans . . . . . . . . . . . . . . . . . . . . . . . .  OOj,74.'l 
Bicycle frame. J. R. N allell . . . . . . . . . . . . . . . . . . . . . . . . . .  004,838 
Bicycle propuision , G. D. A d amson . . . . . . . . . . . . . . . .  604.891 
Bicycle protective seal , C. 'V. Davison . . . . . . . . . . . . .  OO�.054 
Bicycle saddl e, F. C. A very . . . . . . . . . . . . . . . . . . . . . . . . . .  1104.9.15 
Bicycle saddle. H. A. Cb r isty . . . . . . . . . . . . . . . . . . . . . . . .  605.lJ.j1 
Bicycle tool case, 1..1. H. Knopping . . . . . . . . . . . .  , . . . . .  604.988 
Bicycle wheel. G. lI ayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.883 
Bin for powdered m aterial.  C. Irish . . . . . . . . . . . . . . . . 604.937 
Binder, tem porary . J .  E. WOOdworth . . . . . . . . . . . . . .  004,817 
Board. See Scoop board. 
Boiler. See Steam or hot water boiler. Water 

tube boiler. 
Bolt fasteniug. C. Garnett . . . . . . . . . . . . . . . . . . . . . . . . . . . 604.81lG 
Bottle.  A. R. Campbell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004 .720 

��n��.fl��;��r:g�:b�!��. ��d?e� �������. ��������� cM:��� 
Bottl e  or Sim ilar vessel, G. A. Diemer . . . . . . . . . . . . .  604,929 
Box. See Letter box. 
Box fastener. C. J.  Stillwell  . . . . . . . . . . . . . . . . . . . . . . . . .  f.o4.922 
Box or can, A. R. }j�ergusson . . . . . . . . . . . . . . . . . . . . . . . . 604,975 
Brake. See Bicycle brake. 
Brake apparatus, automatic fluid pressure. T. J. 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G04,8fll 
Brooch. G. B. K eplinger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.763 
Broom rack. 'V. !. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.9O!1 
Rrnshing or combillg machine. E. Cassanova . . . . . . 004.�25 
Buekle, G. N. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.� j l:! 
Bu ffing or polishing device, C. E. Graham . . . . . . . . .  604.�1;':-! 
Bulletproof fabric. C. Zeglen . . . . . . . . . . . . . . . . . . . . . . . .  004 ,f.'. 1  
Burner. See Petruleum burner. 
Button back. A. Hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (j(Jt.�S ' 
Button grinding machine. C. J�. AppeL . . . . . . . . . . . .  604.�1;·):! 
Calcul ating device, L. May baum . . . . . . . . . . . . . . . . . . . .  605,(0) 
Camera. kmetographic. W. H. Daniels . . . . . . . . . . . . . 1i04.7:l.;J 
Camera stand, photographic, M. Levy . . . . . . . . . . . . . .  fi04,�.j() 
Can opener, C. 14�rancisco . . .  , . . . . . . . . . . . . . . . . . . . . .  : . . .  ti04.K7H 
Caponizer. A. M. Duncan . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  GU4.7;{j' 
Car bolster, railway. C. 'I'. Schoen . . . . . . .  , • . . . . . . . . .  604,7H-t. 
Car coupling. 1'. 1\1. G al1agher . . . . . . . . . .. . . . . . . . . . . . . .  6O.1.0;")r) 
Cur coupltng. P. T. Handiges . . . . . . . . . . . . . . . . . . . . . . . .  OO-l.mu 
Car coupling. G. B. J ohnston . . . . . . . . . . . . . . • . . . . . . . .  604,8H4 
Car door. W .  O. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.8ll!l 
Car fender, G. O. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G04 .910 
Car fender. street. G. H. Smitb . . . . . . . . . . . . . . . . . . . . .  604.944 
Car line, elevated electric. J.  H .  Cooley . . . . . . . . . . . .  (j(J'.7� 
Car reletU�e rigging, railway. H. C. Buhoup . . . . . . . . ('m.7lS 
Car seat, J. 8. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,059 
Car wheels,  abrading shoe for truing uP. W. 1'1. 

Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U05,056 
Cars or coaches. dust conveyer for railway pas-

senger, A. H. Le Van . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.867 
Carbureter. J. C. & H. J. Fubr . . . . . . . . . . . . . . . . . . . . . . 004.\):l2 
Carhureter, A. 1. Van Vriesland . . . . . . . . . . . . . . . . . . . . 004,948 
Card mount, A. 1\1. Odgers . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,007 
CardiIl/! engine dotfer driving mechanis m .  Hop· 

kinson & 'I'y ack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GOfi.Of,7 
Carpet fastener. J. H .  James . . . . . . . . . . . . . . . . . . . . . . . . 604.757 
Carpet stretcher and tacker. C. M.  J ansky . . . . . . . . .  U04.�7 
Carpet sweeper. Parbel & Staven . . . . . . . . . . . . . . . . . . .  604,783 
Carriage safety device. electric, Brougham & 

Bersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6Ol .874 
Carriage washer, Green & Brown . . . . . . . . . . . . . . . . . . . 6().t,�98 
Cart. dumping, J.  'V. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . .  005.(129 
Cart.ridge. blan k. L. M. Fuller . . . . . . . . . . . . . . . . . . . . . . . 004.824 
Case. See Bicycle tool case. Filing case. Peanut 

vending- case. 
Caster. D. Nickel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.R88 
CentrifuJ{al machine. Lubi1l3ki & Krajewski . . . . . .  oo4${2 
Centrifugal machine. O. 'V. Schaum . . . . . . . . . . . . . . .  005,017 
Chair. See Convertible chair. 
Chair adjusting device, W. H. 0' Keefe . . . . . . . . . . . . 00.1,008 
gg�i:.SJ8��M�����.C.
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Clamp. See Fence machine clam p. Rail clamp. 
Cleaner. See Beer pipe cleaner. Cuspidor cleaner. 

Hail track cleaner. 
Cloth foldlllg machine. E. HaH.. . . . . . . . . . . . . . . . . . . .  004.749 
Cock. Scbleidt & Peh l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UOb.OI8 
Coffin fastener. L. 1..1. Pletcher . . . . . . .  ' . . . . . . . . . . . . . .  (j()4.7�i 
Coffin lid fastener, C. N. Smith . . . . . . . . . . . . . . . . . . . . . .  U04.H�8 
Combing machine stop mechanism, J. Denby . . . . .  U04.�tlfi 
Condenser. C. S. 'Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.i04$::{ 
Convertible chair. H. H. Paine . . . . . . . . . . . . . . . . . . . . . .  HO-t..�14 1 
Conveyer. H. ��. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO-l.h::S 
Cooler. See W ater cooler. 
Copie� of manuscript , machine for multiplying, 

J!�. Steiger. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  fJO.l.S4U 
Copying. rellisterin�, checking and adding ap-

paratus,  J.  li'rydmane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G(J-t..!l77 
Corn cutter. W. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiO·L7!1:� 
Corn or seed dropper. tt. R. ])ykes . . . . . . . . . . . . . . . . .  ti04 .. ; a� 
Coupling. See Car coupl ing. Pipe coupling. 
Cou pling. F. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t:04,j'nQ 
Crank pedal, Metz & Curley . . . . . . . . . . . . . . . . . . . . . . . . . tjO ·Ull� 
Cru sher. A . •  J ordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti04, 71i2 
C u ff. C. A. Chidsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l.i04.S71 
Cultivator. P. K Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiO-t.,!UJ 
Cultivator, D. B .  Miles . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  ti04.7j;J 
Curtain fixture, H. L. Green . . . . . . . . . . . . . . . . . . . . . . . .  1i04.S81 
Curtain holder. E. l( W il k inson . . . . . . . . . . . . . . . . . . . .  liO;).036 
Cuspidor cleaner, J .  Ii'. Nolan . . . . . . . . . . . . . . . . . . . . . . . .  (j()j.OOli 
Cutter. See Corn cutter. Milling cutter. 
Cycle bandle bar, 1<'. S. Guy . . . . . . . . . . . . . . . . . . . . . . . . . . f.04.001 
Cycle handle bar fastening attach ment, E. II. 

Chappius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i04.R';'ti 
Dental engine, A. J.  M c Donald . . . . . . . . . . . . . .  604,8:�;. ti04${j' 
Dining table, self leveling m arine, J. H. Laskey . . (j()�,h:n 
Display hat toP. E. ]�et!er . . . . . . . . . . . . . . . . . . . . . . . . . . I j(j�.!l:� 
])isplay rack. E. S. Robbins . . . . . . . . . . . . . . . . . . . . . . . .  OO;').OHl 
Door c1u�er. C. Breed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;()4.7Hi 
Door fastener. H .  B. Butts . . . . . . . . . . . . . . . . . . . . . . . . . .  1i04 .8.,)2 
Door hanger. D. N ickeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t.iO-t..8tij' 
Dours and holding same, machine for lifting, It. 

Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;()4.1''l3 
Doubletree . J. Finley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liU4 .9Hi 
Drau!{ht equal izer, M. Martin . . . . . . . . . . . . . . . . . . . . . . .  604.iW 
Drau ght gear. A .  Diamantidi. .  . . . . . . . . . . . . . . . . . . . . . .  GO-t..'i35 
Drier. See Wool drier. 
Drive gat e. reversible,  I .  M. Smith . . . . . . . . . . . . . . . . . . (j{)..J,921 
Dri ving m echanism. e. T. Hildebrandt . . . . . . . . . . . .  t.i04.754 
Dropper. See Corn or seed dropper. 
1>U8t collector. W. 1£. A l l ington . . . . . . . . . . . . . . . . . . . .  604.Sj'1 
E l ectric motor or ct Y ll amo . A. L. Riker . . . . . . . . . . .  liO-l.S42 
}�Iectric � w i tch for use with electrica11y propeUed 

vehicle� or JocolTlotive�, eLc .• Snell & Grove . . .  (j(),'i02a �� levator opernting apparatus.  C. 1 .  Hall . . . . . . . .  iiO.\W4 
Elevator safety device. \V. E. Bennett . . . . . . . . . . . . .  00-I.9[)7 
Embroidering machine, Jacquard mechanism, 

H. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604 .755 
Embroidering- machines. fabric holding device 

for. 'I'. D. Eisner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604.741 Embroidery frame. 1'. D. Eisner . . . . . . . . . . . . . . . . . . . .  (i().t,";,�2 
Engine. See Air engine. Dental engine. Rotary 

enginc. 
Envelope, double, 'V. S. Carver . . . . . . . . . . . . . . . . . . . . .  604.72;:) 
}�Ilvelope. return. J.  M.  Carter . . . . . . . . . . . . . . . . . . . . . .  004 . 7 22 
Extension table, C. Marker . . . . . . . . . . . . . . . . . . . . . . . . . . W4.n;{!1 
Eyeglasses.  JiJ. F. Braddock . . . . . . . . . . . . . . . . . . . . . . . . . . fi04,H2S 
Fabnc. See BuBeL proof fabric. 
Farm gate. J.  W. Paulen . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  005,(W:{ 
Fence machine clamp. E. C. Mathews . . . . . . . . . . . . . . 1i04 . H�1!1 
Eence making m ach me, A. E. Roberts . . . . .  004.905. G04,HOl) 
fi'ence tightening tool. wire. L. J. Gilmour . . . . . . . . . 604.7�" 
fi'ence too l .  wire. H. \V. Denison ..... . . . . . . . ........ 004.9j2 
Filing case, C. O. H iscock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiO-l.!fHH 
'Filter, S. D. Eisendrath . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  fj(l4,�;H 
�'ilter, A. J.  Harder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (;()4.g/4 
Filter, L. Johll ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.04ti 
Filter. A. C. W i l lats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.04.950 
Firearm. magazine.  \V. J!J. King . . . . . . . . . . . . . . . . . . . . .  604 .764 
Fire escape. �t . Koln8eu� . . . . . . . . . . . . . . . . . . . . . . . . . . . m.t.9h9 
Fire escape lactflers. machine for making. Shires 

& K ennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fJl4 . 7n'j 
}I'ire extinguis her. A. H. Van Riper . . . . . . . . . . . . . . .  oo;}.O:{;l 
}j'loor and ceiling plate, Snyder & Christian . . . . . . .  005,O'U 

I(Continued on page SS2) 
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Star * 
Lathes 

Foot power 
Screw ...  

...  cutting 
Automatic 
Cross feed 

9 and I I - inch Swing. New and Original Features 
Send for Catalogue B. 

Seneca Falls Mfg. Company, 
6 95 Wat�r St. , Seneca Falls, N. Y. 

AMERICAN' PA'rENTS. - AN lNTER-
eRting and valuable table Rhowing the number of patents 
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31. 18\\4. Contained in SCI ENTIFIC AMERICAN SuP­
PLEMENT, No. 1 0 0"l. Price 10 cents. '110 be had at 
this 01llce and frow all newsdealers. 

iPOWER & FOOT I SHAPERS.P LANERS . DRlllS. I.. AT H E S. �:��LNpE.p�,�g� 2�TTfLIJ�ul��t� 
,sEBASTIAN L ATHE C O . 1 2 0  CULVERT 5T. C I N C I NNAT I .  O .  

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R E N EWABLE STEEL JAWS. 

W A L W O R T H  M FC .  CO . , 
20 OLIVER STR E ET , BOSTON ,  MASS. 

PHYSICAL AND SCHOOL 
!-

- \�' 
,,-s��1 � . � 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
ur Catalo{rue J!'ree. .-:::::;:;-,�<.�-. 
E .  S .  R I TC H I E  & SON S , BROOKL INE ,  M Ass 

�A R N E S '  
New Friction Disk Drill. 

FO R LIGHT W O R K. 
Has these Great Advantages: 

The speed can be instantly cha.nged from 0 to 1600 
=beu�!� � S:��;.��

t
�!:l�d:i��

l
�: 

Imallest or largest drills within its range-a. won­
derful economy in time and great savms- in driB breakaee. Send fot' catalogue. 

W. F. & J NO.  B A R N E S  CO.,  
1999 Ruby St. , Rockford, Ill. 

6as 'Blast tUrnattS 
lAS PRODUCERS 

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

]/or Illustrated Pamphlets, apply to 
A M E R I CAN GAS FU RNACE CO.  

2 3  J o h n  Street, New York,  N. Y. 

Queen's Patent 1 \  Triple Plate " 
Toepler-Holtz Electrical Machine.  

Can be  used at all 
� times of year and In 
� all kinds of weather. 

��� r�&���� 
on application. We 

complete Ime 
t r i c a l  and 

WOO DWORKING MACH I N ERY.-<» 
For Planlllll Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

W- Correspondence Solicited. 
lllustrated 312-pSl<e Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 327  10 3 4 7  West Front Street. 
CINCIN NATI , OHIO. 

THE COB U R N  PATENT TROLLEY TRACK 

HOUSE DOOR 
HARGERS� 

The first made with adjustable track. 
The track can be put up in 30 minutes. 

W- Send for Book. 

The Coburn Trolley Track Mfg. Co., Holyoke, Mass. 

WORKS LIKE A CH 
Perfect satisfaction i s  experl­

using our No. 5, 6 or 9 
Pl&�.it'��:.

d��n,:<
n
o� 

Gears 
set 

',itutifi, �mtrital. 
Folding and cutting mechanism, E. P. Sheldon . . .  604-,847 
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Gas apparatus, acetylene. D. H. Chivert . . . . . . . . . . .  604,967 
Gas generator, acetylene, · W. W. Goodwin . . . . . . . . 604,87U 
Gate. See Drive gate. Farm gate. 
Generator. See Gas generator. 
Glassware articles, apparatus for manufacturing, 

C. E. Schmunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,!108 
Glassware, manufactur� of, G. W. Blair . . . . . . . . . . .  604,!Ji)9 
U}assware manufacturing apparatus, C. E. 

8chIllUl1k . . . . . . . . . . . . . . . . . . . . • . . • • • . • . . . . . . . • . . . • • •  604 .907 
Gold washer, C. GriIues . . . . . . . . . . . . . . . . . , _  . . . . . . . . . . .  t.i04,980 
Governor mechanisIll. Smith & Anthony . . . . . . . . . .  604. 7H8 
Governor. motor. '1'. A. EdIson .. . . . . . . . . . . . . . . . . . . . .  604.7"40 
Grain carrier, A . .b:. Deweese . . . . . . . . . . . . . . . . . . . . . . . .  604,822 
Grain treating apparatus. G. It. Gorham . . . . . . . . . . .  604.880 
Grate. fireplace, S. 1.. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  604,009 
Grater. nutmeg. J. \\,T. Hart . . . . . . . . . . . . . . . . . . . . . . . . .  004 .751 
Grinding mill , '1'. Cascaden. Jr . . . . . . . . . . . . . . . . . . . . . .  ti04.8;,);{ 
Gripping mechanism. A. C. Dinkey . . . . . . . . . . . . . . . . .  604- .�73 
Gun, magazine bolt. K G. Parkhurst . . . . . . . . . . . . . . .  604,H04 
Hammock spreader. 1 .  K Palmer . . . . . . . . . . . . . . . . . . .  604.912 
Handle. \V. E. Hichards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti04,BSV 
Handle for sheet metal vessels. J. R. McLaugh-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.001 
Harrow. spring tooth, H. J. Case . . . . . . . . . . . . . . . . . . .  604.854 
Hay rake. i'olding. Vaughn & Jenkins . . . . . . . . . . . . . .  605,034 
Heater, K ( '. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00�,S;>9 
Heating and cooking device. J. Allingham . . . . . . . .  604,820 
Heating apparatus, J. \V. yates . . . . . . . . . . . . . . . . . . . .  604 ,819 
IIe�ting furnace. Laughlin & Heuleaux (reissue) 11,6titi 
Heel spring, boot or shoe. G. E. Swan . . . . . . . . . . . . . . 004.805 
Hinge. G. N. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604,713 
Hoisting and conveying apparatus. J . Campbell . .  ti04.B9;) 
Hoisting device, Stewart & Winchell . . . . . . . . . . . . . .  004,802 
Hoisting machine. J. H. Lancaster . . . . . . . . . . . . . . . .  604,HOO 
Holdback. adjustable. It'. Sier . . . . . . . . . . . . . . . . . . . . . . . 6(J5,(f20 
Horse controlling device. G. A. Hidden . . . . . . . . . . . .  605.04;") 
Horseshoe. soft. tread. R. S. Wiesenfeld . . . . . . . . . . . 004,816 
Hub cap and nut. combined. J. A. Crandall . . . . . . .  004,H1a 
Inhaler, W. ll. Hidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiO�,935 
Jack. See Lifting jack. 
J etty for deepening tidal ways, automatic, J. A. 

L. WaddelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604 , 810 
Joint. See Pipe joint. 
Journal bearing. self adjusting. E. Huber . . . . . . . . .  604,93tj 
Keel, sail controlled. F. Doucet . . . . . . . . . . . . . . . . . . . .  604,�au 
Knife. See Shredding knife. 
Klllfe, A. Wright . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>04,850 
Knithng machine. C. 'l'errot . . . . . . . . . . . . . . . . . . . . . . . . OO).OU;) 
Label affixing machine, Cowles & Reynolds . . . . . . . 604.85.5 
I .. amp globe. incandescent, V. De Spruner�.Mertz 60.).026 
I .. appet shearing meChanism. E. '1'. & E. H. 

Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604,772 
Lawn rake, rotary. �\ H. Waltoll . . . . . . . . . . . . . . . . . .  604 ,812 
Leather dressing mn.chine, E. B. Parkhurst . . . . . . .  604.00a 
Letter box. P. S. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t.i04.V5fi 
Level. spirit. J. Hartt"ord . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.985 
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g �:�ksis'h 1oX�tegrove . . . . . . . . . . . .  " . . . .  , . . . .  604,
808 

Lock, Andersoll & Morrill . . . . . . ; . . . .  ' "  . . . . . . . . . . . . .  6U4,951 
Loom. J. W. Sherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.0W 
Loom picking mechanism. Goodline & Clark . . . . . .  004 ,897 
Loom shuttle, L. Sturges . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604:.004 
Malt drying apparatus, W. H. Prinz . . . . . . . . . . . . . . . .  00b.012 
Manure distributer. '1'. H. Motley . . . . . . . . . . . . . . . . . .  605,002 
Mechanical movement. E. C. ltiddle . . . . . . . . . . . . . . . . 605,01;) 
Meter reading attachment, C. L. Arques . . . . . . . . . .  604:,953 
Mill. See Grinding mill. 
MUling cutter. A. H. Morton . . . . . . . . . . . . . . . . . . . . . . . .  604,'776 
Mineral wool, D. P. Doak . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,042 
Mixing machine, J. H. Day . . . . . . . . . . . . . . . . . . . . . . . . .  604 .734-
;}1oulding machines. guide and guard for variety, 

A. L. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,9�6 
Motion, device for converting, A. Hadsall. . . . .  . . 604.826 
)10tor. See Electric motor. 
�g::�: J: �a����n : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�l 
Mower attachment, '1\ Naus . . . . . . . . . . . . . . . . . . . . . . . .  604,77� 
Music leaf turner, C. GiUus, Jr . . . . . . . . . . . . . . . . . . . . .  604 .825 
Musical Instrument. B. C. Auten . . . . . . . . . . . . . . . . . . . .  604,954 
Musical instrument. 1-'. H. Deckert . . . . . . . . . . . . . . . . . 60;),041 
Musical .instrument strings, pin or peg for, C. 

Gittus .  . .  . .  . .  . .  . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  605,043 
Needle, tagging. �'. M. Johnson . . . . . . . . . . . . . . . . . . . . .  604,759 
Noz21le, H. Nicholsburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.049 
Nozzle, spraying. J. & it. Beall. . . . . . . . . . . . . . . . . . . . . .  604.873 
Or� concentrator, E. M. Rich . . . . . . . . . . . . . . . . . . . . . . . .  604.920 
Ores. process of and apparatus for roasting and 

separatIng, Morgan & Parker . . . . . . . . . . . . . . . . . . .  605,001 
Paper feeding machine. J. M. Blaisdell . . . . . . . . . . . .  604.892 
Paper, oval holder for toilet, J. N. Moehn . . . . . . . . .  604.774 
Paper tube ret"olding machine, H. R. tJorkhill, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,053 
Parachute, C. C. F·rost .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U04,976 
PeQJlut vending case. C. O. Luce . . . . . . . . . . . . . . . . . . . .  OOJ.,91J4 
Pen, fountain. J .  Weeks. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  605,035 
Ptlueil sharpener. duplex. I. Cory . . . . . . . . . . . . . . . . . .  604.731 
Pessary, L. �\ Biesmeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.958 
Petroleum burner, W. 1. Ohmer . . . . . . . . . . . . . . . . . . .  604.781 
Pipe coupling. W. W. Edwards . . . . . . . . . . . . . . . . . . . . .  004,857 
Pipe joint, G. Hoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,863 
Plaiting machine, H. Pervllhac . . . . . . . . . . . . . . . . . . . . .  004,839 
Planter, corn, S. M. Wixcel.. . . . . . . . . . . . . . . . . . . . . . . . .  605.039 
Planter runner. seed. W. L. Spencer . . . . . . . . . . . . . . .  604.800 
Platen press. perfecting, F. L. & E. C. Jones . . . . . .  604,700 
Plow, W. H. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,814 
Poke. animal. L. W. French . . . . . . . . . . . . . . . . . . . . . . . .  604 ,744 
P01ishing device, hand. J. }i'ieweger . . . . . . . . . . . . . . .  604.89;) 
Potato masher. kettle cleaner and vegetable 

fork. combination. A. H. Cartwright- . . . . . . . . . . .  604.900 
Press. See Platen press. Printing press. 
Printing machine. hat, 'r. J. McCarthy . . . . . . . . . . . .  004.778 
Printing attachment, paper roll .  A. R. Martin . . . . ti05,()(il 
Printing machine cushioning apparatus, J. T. 

Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604,752 
Printing press. G. P. Fenner . . . . . . . . . . . . . . . . . . . . . . . .  604.974 
Pri
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Projectiles. tongs for handling, C. F. Jeansen . . . .  604. 758 
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Rack. See Broom rack. Display raCk. Shoe 
rack. 

Rail clamp, H. K. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,79'J 
Rail track cleaner. E. G. Jones . . . . . . . . . . . . . . . . . . . . . .  604.865 
Railway, bicycle, W. F'. Mangels . . . . . . . . . . . . . . . . . . . .  004,998 
Railway, electric, J. H. Guest . . . . . . . . . . . . . . . . . . . . . . .  604.747 
RaHway, electric, F. D. Sweet . . . . . . . . . . . . . . . . . . . . . . .  004,911 
Railway signal. electric, W. H .  Jordan . . . . . . . . . . . .  604,866 
Railway signaling apparatus, W. T. C. Pratt . . . . . .  004,711 
Railway system, third rail underground electric, 

L. E. Walkins . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . .  005,066 
Railways. automatic current distributer for elec· 

tric, Claret & Vuilleumier . . . . . . . . . . . . . . . . . . . . . . .  604.9GS 
Rake. See Hay rake. I�awn rake. 
Retort, naphtha, J. V. Rice, Jr . . . . . . . . . . . . . . . . . . . . .  004,841 
Rheostat, electric lamp, R. H. & F. H. Wappler . .  ti04 , U�9 
Roof securing device. A. N. Monteer . . . . . . . . . . . . . .  604 .775 
Rotary engine, P. J. Boris . . . . . . . . . . . . . . . . . . . . . . . . . . . 604.000 
Rotary engine, Ii'. J. Macey . . . . . . . . . . . . . . . . . . . . . . . . . 6(».995 
Rubber dam holder, W. M. Seeger . . . . . . .  ' . . . . . . . . . . . 604.8iKl 
Rubber water bag, India, A. H. Alden . . . . . .  604,924, 00�,!l25 
Sack nolder. E. H. Schwey . . . . . . . . . . . . . . . . . . . . . . . . . .  00�.7!l5 
Safe, O. E. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 004 ,89� 
Sanitary bowl, H. It. HaiL . . . . . . . . . . . . . . . . . . . . . . . . . .. 004 .98,) 
Sash lock, E. W. Habermaas . . . . . . . . . . . . . . . . . . . . . . . .  004,982 
Saw machine, haCk. Bradley & Cotton . . . . . . . . . . . . .. 604,714 
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Scoop board. �'. M. 'l'enney . . . . . . . . . . . . . . , . . . . . . . . . . .  604:.807 
Screen. See Window screen. 
Separator. See Steam separator. 
Sewing machine, �'. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.040 
Shears. See Sheep shears. 
Shears, etc . •  mechanism for operating animal, J .  
She�p �t�'!�:,\i: ·ii,'iiui·ke: : : : : . : : :  : : : :  : : : : : : : : : : : : : : �:� Shirt bosom, detachable, J. W. Cooper . . . . . . . . . . . . . U04 .970 

�gg:��f:k �o�cie��W�b·.·ii�·ncO·ck·. ·. ·. ·. ·. ·. ·. · · ·.·.·. ·. ·. ·. ·. : : �:�I� 
Shredding knife. E. H. Ward . . . . . . . . . . . . . . . . . . . . . . . 004,813 
Signal. See Railway signal. 
Signaling system snd apparatus, electrical, W. F. 

Banks. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . . .  004,712 
Skirt protector material. W. }l�. Wyman . . . . . . . . . . .. 604 ,818 
Sole leveling machme attachment, Johnson & 
SOli���':,I�::'ftoii: e£c::w:we;,i· . .. .. . ,' . .. .. . .. .. ..

.
. : .. : : : : :  : : :  �:� 

Sound locating instrument, L. E. Thorne . . . . . . . . . . 6Ob,o;n 
Sound reproducing machine. J. W. Jones . . . . . . . . . . 604,82H 

�gree:eFg;�i��rarMm�al��P�gz��· producing',' E: A: 605,014 
S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.728 

Spirit. purifyin", L. Maiche . . . . . . . . . . . . . . . . . . . . . . . . . .  004,996 
Spoke makin" machine, metal, W. G: Allen . . . . . . .  005,050 
Spring. See Heel spring. 
Stanchion, cattle. G. L. Nichols . . . . . . . . . . . . . . . . . . . . .  605,005 
Stand. See Camera stand. 
Standard, C. J. 8haw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.700 
Stea.m or hot water boiJer. Johnston & Little . . . . . . 604.8H6 
Steam separator, G. I. Roberts . . . . . . . . . . . . . . . . . . . . . .  004.844 
Steam trap, B. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004 .Sm 
Stirrup. C. Steenken. . .  . . . . . . . . . . .  . . . .  . .  . . . . . . . . . .  004,001 
Stove. Litchfield & Baugher. . . . .  . . . . . . . . . . . . . . . . . . . 004.!m 
Stove, airtight heating, J. W. & W. W. Wilson . . . .  6OS.DR7 
Stove for cooking purposes. etc .. lEns, R. Pringle .. 005.011 
Stringed instrument, J. A. Jonkho1f . . . . . . . . . . . . . . . .  604,761 

OOOOQOOOOOQOOOOOQQog 
o S lu A DAY TO ABENTS O .. MURAT HALIITUD', GREAT WAR BOOK. O 
o Our Oountry In War.' All about armies, navies 0 O coast defences. Maine Disaster, Ouba, Our War ' 
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00000000000000000000 
N I C K E L  AND 
Electro- Plati ng 

Apparatus a n d  Materia l .  
THE 

Hanson & Va n W i n k l e  
Co., 

Ne,,·nrk. � • .  J .  
136 Liberty St., N .  Y. 
35 & 37 S. Canal St., 

Chicago. 

•••••••••••••••••••••••••••• 
:0' IMPROVE D F I LM J O I NT : 
: " c- �. CALI P E R S .  : • 'c 12 sizes. 3 In., 40c., to 24 in., $3.00. • • . 

.

- Inside and outside. Joint has smooth .. 
.. 

. and uniform friction. Fine finish. .. • ' or Catalogue of Fine Tools free. • • The L. S. STARRETT CO. • • Box 1 3 ,  ATHOL, MA SS . ,  U. S. A • • • ••••••••••••••••••••••••••• 
If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

W E STC OTT'S 
S t r o n g e s t  

Grip, Great­
est CapaCity 
ana Du,rabil­

ity, Cheap and Accurate. 
\Vestcott Chuck Co., Oneida, N. Y., U. S. A • .  
ASk'lo�S�a��?zU: �T

E
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n. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au­
ger, File, Knife and Chisel Han­
dles, Whiffletrees. Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

Dr Send jor Circular A. 
The Ober Lathe Co., ChaKrin Falls, 0., U. S. A .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST,  M O S T  E F F I C I E N T  and D U RABLE.  

(RAN D D R I LL CO.) 
Send jor Catalogue. 1 0 0 B roadway, New Y o r k .  

WEBSTER 

This tJeatB 'Vinet, Steam. or Horse 
P

O
W€:r. We oner the 

WEBSTER 2+2 actual horse power 
GAS E NGI NE 

for $1 1)0, les. 109; discount for cash. 
Built on interchanJ,!ea.ble plan. Built 
of best material. Made in lots of 100 
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Made for Gas or Gasoiinl:::. - Also Hori­
zuntal Engines, 4: to 30 horse power. 

pr Write jor Special CataloQue. 

M F G .  C O . ,  1 0 7 4  West 1 5th SI. ,  C H I CA G O  

KNIGHT GAS AND GASOL INE ENG INE  
Excellency t n  mechanical de­

siJi!"ll, simplicity in construction, 
sensitive governing, obtaining 
steadier motion and more de­
sirable results, are the 
superior points in our 
engines. 

Dr Send for Circular 
"S. A ." .Address 

K N I G H T  M F G .  C O .  
1 7 1 8  S .  Market Street, 

CANT O N ,  O H I O .  

A L CO V A P O R  L A U N C H  
Motor controlled from bow. 

Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
f.12���U�dS2b't�i��

t
�0 l�c!h�'e� 

en�ineer or pilot required. 
Speed and safety guaranteed. 
No dalJ.�erous Naphtha or 
Gasoline used. No disaJ[ree­
able vibration. 

pr Send 10 cents in stamps for 1897 Catalogue. 
M a r i n e  Vapo r E n g i n e  Co . • ft . J e rsey Av. , Jersey Cily. N. J .  

Pltasurt 
Boats, 
£anots, 
J:auntbts. 

III \ � , . 

� '�:. �­
�----,/ 
- - '-�--�--;;�- .;;-!:.-. 

Send nickel for Illus. Catalogue. 

J .  H .  R USHTO N ,  
C A N TON , N .  Y .  

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O T O RS B ACKUS WAT t R  MOTOR c o .  N E.WAR K  N J. U. 5 A . 

For 2 1  Years we have been b u i l d i ng Ihe 

CALDWELL CYPRESS TANKS 
For (>overy purpose. Most durable known. ;::r Handsome Cata�e free. 

W. E. CALDWELL CO., 
217 East Main Street, LOUISVILLE, Ky. 

€"try Cool for €"try USt 
A complete list of all the Tools made 
�g�I��J .... r:,'a e:�.gr��&Omu:I�:�� :�i 
be found in the 1898 edItion of MONT­
GOMERY & CO.'S 

TOOL CATALOC U E .  

Swing-, portable. W .  A .  Chesterman . . . . . . . . . . . . . . . .  604.006 
Stud or rivet, hollow, R. Poore . . . . . . . . . . . . . . . . . . . . . .  60:'),0]0 
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It contains 510 closely printed pIWes 
with index. Book is pocket size, � x 
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receipt of 25 cents by 
MONTGOMERY & CO. 10:; Fulton Street. New ,¥ol'k. 

[J UNE I I , I8<}8. 

alUI Gola Dreauer 
THE MOST PERFECT YET I NVENTED. 

Monel' Made QUICk, and Fast. Handles all ma­
terial at a cost of but 3 to I) cents cubic 
yard. Adapted to all situations. Contract to 
erect and start in successful operation. 

RISDON I R O N  W O R KS,  
2 0 0  Beale S t . ,  S a n  Francisco, Cal. 

BUILDERS OF 

Dr Send 
jor 

Pamphlet 

M i n i ng and Marine Mach inery, I rrigat ion  and 
Water Works Planls, Boi l e rs and E n g i nes. 

THE 

Scientific American 
SPECIAL NAVY 

SUPPLEMENT. 
With Colored Map of Cuba. 

THE BATTLESHIP " OREGON." 

The great desire durmg the present crisis for ac­
curate information concerning the United States 
Navy has led t.o t.he preparation of a short treatise 
on the Navy. which has just been published 
under the above title. Every effort has been made 
by the pUblishers to treat the subject in such a 
manner that it may be readily understood by the 
reader unversed in naval affairs, and at the same 
time render the publication a permanent book of 
reference. 

This issue consists of forty pages. 
The number opens with a historical sketch of 

the birth and growth of the new Navy from 1883 
to 18�8, in which the programme of shipbuilding 
authorized in each y .. ar is given, together with the 
clas..es of ships which it called for. 

This is followed by an article which expluins the 
different types of vessels into which a modern 
navy is divided, and shows, by the assistance of 
diagrams, the manner in which the various types 
of vessels are classified. This article will greatly 
assist the reader in understanding the detailed 
illustrations and descriptions of each ship which 
make up the bulk of the issue. 

The ships are grouped according to their type, 
as classified below. A comparison is drawn be­
tween different . vessels of the . same type, and the 

improvement of each ship on its predecessor is 
pointed out. 

BATTLESHIPS. 

" Indiana," 13 cuts ; " Massachusetts," :3 cuts ; 
�· Oregon." 2 cuts ; h lowa.," 3 cuts ; u Texas," 2 
cuts ; H Kentucky," 2 cuts ; ..  Alabama," 5 cuts. 

CRUISERS. 

" New York," 3 cuts ; • •  Brooklyn," 1 cut ; h Min­
neapolis," l cut ; u Columbia," 2 cuts ; " Chicago," 
1 cut : " Olympia," 2 cuts ; "Cincinnati," I cut; 
H San Francisco," 5 cuts ; H Detroit," 1 cut ; 
" Charleston, 1 cut ; u Baltimore," 1 cut ; " New 
Orleans," 2 cuts. 

MONITORS. 

.. Amphitrite," 4 cuts ; U Terror," 5 cuts ; h Mon­
terey," 3 cuts ; U Miantonomoh," 4 cuts. 

GUNBOATS and TORPEDO BOATS. 

" Helena," l cut ; u Annapolis," 1 cut ; " Mari­
etta," 1 cut ; h Ericsson," 2 cuts : U Porter," 2 cuts ; 
H Maine's" torpedo boat, 1 cut ; U Bailey," 3 cuts. 

SPECIAL CLASS. 

Ram " Katahdin," 4 cuts ; submarine boat " Hol­
Ia.nd," 2 cuts. 

Under the cut of each ship is a full table of 
her dimensions, armor, guns, speed, etc. ,  and this 
is supplemented by tables at the end of the 
work, giving complete tables of the whole fleet. 

The illustrations number about 90. and include 
handsome half-tone views and wood-cuts of all 
of the vessels above mentioned. Other pictures 
show in great detail the guns, gun-turrets, tor­
pedoes, steering apparatus, conning towers, and 
many interior and sectional views of other parts 
of these warships. The whole forms a most 
eomplete and fully ill ustrated periodical. 

In addition to the above is included a reliable 
map in colors, showing the island of Cuba and 
the West Indies. 

This issue is inclosed in a handsome colored cover 
for preservation. 

Price, by lnaU, 25 cents. 

To Foreign Countries, 7 cents extra for postage. 
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