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The Navy Department has just issued a very in
structive pamphlet, dated July I, which gives the l ist 
and stations of the officers as well as the full list of all 
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building and those which have been acquired. An ex
amination of the tables shows that we have at pl'esent 
301 vessels, of which 236 are available for war pur· 
poses, the rest being unserviceable or under construc-
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supply ships, repair ship, etc. We have 27 tugs and 15 
revenue cutters, as wel l as 4 lighthouse tenders and 2 
Fish Commission vessels, but the latter two classes will 
not prove of much avail in the present war, although 
the lighthouse tender .. Mangrove " has distinguished 
herself. It is noticed that the three first-class battle
ships for which contracts have not been awarded are 
to be named " Maine," " Missouri, "  •• Ohio. " The 
names of the Ilew 2,700-ton monitors are to be " Ar
kansas," " Connecticut," .. Florida, " and •• Wyoming. " 
The new new torpedo boat destroyers will be named 
"Bainbridge," " Barry," " Chauncey," " Dale, " " De
catur," " Hopkins," " H ull, " " Lawrence," .. Macdon
ough," " Paul Jones,"  " Perry," " Preble," " Stewart," 
" Truxtun," " Whipple," and " Worden." 

The following are the names of the new torpedo 
boats for which contracts have not yet been awarded: 
"Bagley," .. Barney," " Biddle," " Blakely," " DeLong," 
" Nicholson," " O'Brien," " Shubrick," .. Stockton," 
" Thornton,"  " Tingey," and " Wilkes. " 

The list of officers shows that we now have 7 rear
admirals on the active l ist ; 10 commodores, 45 cap
tains, 85 commanders, 74 Iieutenant-colllmanders, 325 
lieutenants of all grac.es, 170 ensigns, 70 chief engineers, 
66 pasRed assistant engineers, 52 assistant engineers, 18 
naval constructors, 19 assistant naval constructors, as 
well as 15 civil engineer!!. The informat.ion which the 
pamphlet conveys regarding the officers is, of course, 
very slight, b ut we notice under " Present Duty or Sta
tion " Richmond P. Hobson, " prisoner from • Merri
mac. ' " The "Expiration of last cruise or tour of sea 
service " being" May, 1898." Under " Civil Engineers," 
. .  Leave of Absence " is placed opposite the name of 
Robert E. Peary, 

LONDON'S FIRE SY8TEII REVOLUTIONIZED .  

Commodore Wells, R. N. ,  chief officer of the Metro
politan Fire Brigade, has seen fit to revolutionize the 
system of dealing with fires which has been in vogue 
in London for thirty years past. '.rhe old system of· 
fered great opportunities for a fire to attain consider
able head way before it could be checked. It is pleas
ing to note that the total inadequacy of the old system 
has been seen at last and steps have been taken to 
remedy it. For fire purposes London is now divided 
into five districts, each of which has a superintendent's 
station and local headquarters. Every outlying sta
tion is in telephonic connection with its district head

quarters. In past years the system has been that on a 
call being received at any station it is transmitted to 
the district headquarters and thence to Southwark, 
and directly the actual character of the fire is known 

the process is repeated. In the event of a very large 

fire, the authorities at South wark have directed the 
attendance of what a.dditional aid may be deemed to 
be required. The chief officer has now issued an order 
which announces that each station officer should be 
acquainted in his particular area with the nature and 
distribution of the buildings, fire risks, water supply, 
etc. This officer should in ordinary cases arrive first 
on the ground, and he is to have charJre of the eng-ines, 
ladders, and other appliances, and to send away mes
saj!'es all to the help required. 

The fires are divided into three classes: "home calls," 
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which include the fires which the station officer can 
manage h imself ; .. district calls," which include all 
those fires which the nearest engines the superintend
ent can send on will be clearly able to manage ; and 
" brigade calls," which include all those fires which 
will probably requh'e the special attendance of a num
ber of men and engines to be detailed from headquar
ters. As far as it goes, the new system seems to be 
practical, but at the same time the American system 
of sending out one or more full sets of fire apparatus 
with the full complement of men to every fire is far 
preferable. Every second counts in a fire, and often 
not only the safety of those in the building, but thou
sands of dollars' worth of property can be saved by the 
prompt response of a number of men. The trouble and 
expense involved in getting out the fire apparatus is 
nothing compared with the execu tion which they can 
do if they arrive during the incipient stage of the fire. 

. ' ... 

THE CIlfEIIATOGRAPH IN IIEDICINE AND SURGERY. 

Latterly several suggest-ions, fl'om widely different 
sources, have been made regarding the employment 
and possibilities of the cinematograph in medicine and 
surgery, and while some are impracticable and based 
upon erroneous knowledge of the needs of the medical 
art, others are suggestive of real Yalue, 

For the study of continuous or prolonged abnormal 
acts and movements, such as the action of muscles dur
ing choreic, strychnine, or tetanic spasms, the modifi
cations exhibited by certain reflexes, etc. , it  may be 
imagined the instrument can be made readily avail
able ; here its limitations are chiefly those bounded by 
the experience of the operator, or the initial expense 
entailed by the instrument itself. Again, contrary to 
general opinion, it is not necessary-not even essential 
-that all acts should be the result of a single continu
ous exposure, for the action of the instrument may at 
any time be interrupted, .for hours or even days if  
desired, and again set in motion. Thus the cinemato
graph may be used for the purpose of recording and 
stUdying the development of rapidly growing neo·· 
plasms. 

Recently, in London, England, Dr. Parch en exhibited 
some unique results thus obtained in a case of locomo
tor ataxia (tabes dorsalis). The inability to stand with 
the feet together and the eyes closed, and the typical 
ataxic gait, were demonstrated in a most remarkable 
way. Equally clearly depicted were the inco-ordinate 
movements of a patient suffering from partial paralysis; 
especially well demonstrat.ed was the peculiar wasting 
of muscles which it is practical ly impossible to portray 
by means of. ordinal'y photographic processes. Again. 
the wasti ng of muscles and characteristic gait in a case 
of hip-joint disease were as clearly, and even more im
pressively, depicted as though the patient had been 
under direct observation. 

It is probable the cinematograph will prove invalu
able to the medical teacher, especially for purposes of 
clinical demonstration and clinical comparison, Pa
tients come and go-often are entirely lost sight of or 
not available at the moment their services are most 
desirable-but the recording film is always at hand, 
since it can be made both permanent and effective. It 
is  a well-known fact in the West-and doubtless also in 
the East-that it is common for medical schools to 
retain certain rare and chronic cases as pensioners, 
merely that they may always be available for purposes 
of clinical demonstration. 

Dr. Fincham, in a communication to The Amateur 
Photographer (London), points out that the field of 
the cinematograph,  as regards medicine and surgery, is 
.. rich in potentialities ; "  that just as the discovery of 
the Roentgen rays first appealed to the wonder-loving 
public as a scientific curiosity, and now is deemed an 
essential pal,'t of the armamentarium of every hospital, 
so in the future will this instrument be regarded as a 
necessity for the pictorial record of suitable casel5. 

Nevertheles�, the cinematograph at present leaves 
much to be desired as regards accuracy ; satisfactory 
records cannot be had of the finer movements, owing 
to the flickering of the pictures ; but there is little 
doubt the deficiency will, in the near future, lead to 
the adoption of mechanical contrivances that will 
permit of steady impressions. One great advantage 
offered, even at present, is that films recording unique 
cases can be made permanent, and so preserved indefi
nitely ; also they can be transmitted easily and safely 
to all portions of the globe for purposes of illustration 
and instruction. 

••••• 

PRIlfTS UD LAlIELS. 
BY PERRY B. TURPIN. 

Printll and lahelR are intereRting, if for no other rea
son, because, unlike other subjects of copyright protec
tion, they are not under the control of the Librarian of 
Congress; but jurisdict.ion over them is r.onferred by 
Section 3 of the Copyright Act of June 18, 1874, u pon 
the Commissioner of Patents. 

Since the decision in 1893 in ex parte Heinz Company, 
62 O. G. , 1064, the right of registering prints and labels 
has been recoj!'nized, and the dist.inc;tions between the 
same have been well defined ; but it is believed, from 
the limited extent to which the power to register prints 
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is availed of by the public generally, that the right of 
such registration is not, to any considerable extent, 
understood, and that the privilege is not to a proper 
degree appreciated. 

Prints and labels are alike as to requisites for regis
tration: they IIlUst both have artistic merit, and a 
print or label which is merely descriptive in words of 
the article or the contents of the article to which it is 
applied or to which it relates, involving nothing beyond 
the skill of a typesetter, is not proper subject matter 
for registration. But, if the label or print has artistic 
merit, it may be registered, if properly applied for. 
'I'his requisite of arti8tic merit is essential to the regis
trability of both prints and labels ; but in the respect 
of use, prints and labels differ. 

The Patent Office rule following the statute defines a 
label as " a  device or representation borne by an article 
of manufacture or vendible commodity. ,. Note, then, 
that the label is borne by the article ; that is to say, 
applied to the article. Now, the sallle rule defines a 
print as "a device or representation not borne by an 
article of manufacture or vendible commodity; but in 
some fashion pertaining thereto, such, for instance, as 
a pictorial advertisement thereof." This is the im
portant difference between a label and a print, the 
former being " borne by an article of manufacture " 
and the latter " not borne by an article of manufac
ture." 

If a print " bears a device capable of sequestratit)n 
as a trade mark, " it can be registered as a print without 
respect to the registration of such device as a trade 
mark. (Ex parte the United States Playing Card COIll
pany, 6 3  O. G., 206. ) This is because a print, not being 
applied to an article of manufacture, is not in any sense 
a trade mark. 

A label being in its application to the article of mer· 
chandise more l ike a trade mark, it was held, prior to 
ex parte Mahn, 82 O. G. , p. 1210, that if such label 
bore a device capable of re�ist.ration as a trade mark, 
" it could not be registered as a label until after the 
trade mark was registered." The said decision, in ex 
parte Mahn, has modified the praM. ice of the Patent 
Office, the COlllmissioner of Patents saying: .. There is 
no authority of law for the requirement for the regis
tration of the trade mark matter contained in a label 
as a condition precedent to the registration of the label. " 
This, of course, is based on the assumption that the 
label is a proper label for registration, that is, " of 
artistic merit, indicating pictorially or otherwise the 
article or the contents of the article to which it is to be 
applied," as, if the label is simply a trade mark, it can
not be registered as a label. 

Inasmuch as both prints and labels are registered, 
if at all, under the copyright law, registration must 
be effected before the label or print is used or pub
lished. 

It is evident, therefore, that a print or label to be 
registered need only, in the case of a label, involve 
artistic merit and indicate, pictorially or otherwise, the 
article or the contents of the article to which it is ap
plied ; and in the case of a print, involve artistic merit 
and in some fashion pertain to the article of manu
facture or vendible comlllodity, and that registration 
be effected before pUblication or use. 

Whether re�istration as a label will protect use as 
a print, or vice versa, is not settled ; but there is no 
reason why the same device or representation should 
not be registered to the same applicant, both as a print 
and as a label, and the slight expense of registration 
recomlllends such course. 

Prints and labels, when used, should be marked 
.. copyrighted, "  with the date-not " registered." 

The very slight expense of applying for copyright of 
labels and prints is worthy of consideration, especially 
as the government fee is refunded if registration is re
fused. 

In these times, when there is so much activity in ad
vertising wares, when prints are so commonly used on 
store counters and walls in such advertising, and when 
the printers' and lithographers' arts render the produc
tion of artistic prints and labels so economical, it seellls 
advisable to call the attention of the mercantile pub
lic to the present practice as to registration, in order 
that they may secure the protection for their artistic 
productions afforded by the statute. 

• Ie, • 
THE VISIT OF COLONEL KRAG. 

Colonel Ole Herman Johannes Krag, chief of ord
nance of the Norwegian army and inventor of the 
Kmg-Jorgflnsen rifle, who recently came to this coun
try on a leave of absence, has returned home. Colonel 
Krag was deeply impressed with the United States, 
and especially with the intelligence of its citizens. 
.. For this reason," he said, .. I believe that the United 
States can, out oj such material, equip soldiers to 
serve behind rifles much more quickly than any other 
country." The Kmg·J orgensen rifle is fully described 
in our " Army and Coast Defence " number. The 
United States government secured the patent for the 
manufacture of th is rifle in this country by paying 
Colonel Krag a royalty of one dollar per rifle. About 
75, 000 rifles are already in the hantls of the military 
authorities in this country, and the government ar-

J ti,utifit !m,ritll. 
senal at Springfield is now turning out the rifles at the 
rate of 250 a day. In a short time the output will be 
at the rate of 500 a day, and Congress has been asked 
to appropriate $800,000 for the expense of manufactur
ing additional guns. The Norwegian and Danish 

armies are equipped with this rifle, and France has 
shown an inclination to adopt it, but hesitates· because 
it is not a French invention. 

. '., . 
THE HEAVENS IN AUGUST. 

BY GARRETT P. SERVISS. 
The long, warm evenings of August, when the at

mosphere rests quiet and steady after the fierce heats 
of midsummer, are a joy to all lovers of the stars. 
Sitting on lawn or veranda, one can watch, without 
chill or discomfort, the merging of twilight into dark· 
ness, the gradual withdrawal of the rose and azure and 
gold tinted curtain that conceals the universfl and the 
slow forthcoming of the stars - at first singly and 
here and there; then in pairs and sets, which forewarn 
the experienced star-gazer of the emergence of the con
stellations; and, finally, in groups and swal'ms and 
starry clouds, that have been the wonder of all the 
ages, and are as refreshing to th e imagination to-day 
as they were when the shepherds watched them in 
Chaldea, 01' the old Greeks saw them overhead as they 
tramped across the hills of Arcadia to attend the O1ym
pic games. 

Early in the evening, at the beginning of August, 
the brilliant constellation Scorpio is conspicuous just 
above the horizon in the south. Its chief star Antares. 
usually described as red, is one of the most interesting 
in the heavens. In our latitudes a first-rate 4·inch tele
scope, under favorable atmospheric conditions, should 
easily show the minute !!,reen companion of Antares. 
The distance is only about three seconds of arc, and a 
good magnifying power, say 150 or 200 diameters, should 
be used. At present the planet Saturn appears as a 
member of the constellation �corpio, shining a few de
grees north of Antares. 

East of Scorpio, where the Milky Way appears very 
brilliant, is Sagittarius, with the inverted figure of a 
short-handled dipper visible among its stars. Higher 
are Ophiuchus and Serpens, with Hercules near the 
zenith. Hercules is flanked on the west by the N orth
ern Crown and on the east by Lyra, whose great blue
white gem Vega is one of the chief glories of the sum
mer nights. West of the Northern Crown is Bootes 
with Arcturus, and east of Lyra is Cygnus, with the 
striking figure of the Northern Cross. South of Lyra 
and Cygnus the .mnstellation Aquila attracts the eye 
by its singular combination of a bright star, Altair, 
accompanied on two sides, at a distance of a few de
grees, by a fainter star. 

THE PLANETS. 
Mercury is an evening star and remains during 

August in the constellation Leo. On the 9th it is at 
its greatest eastern elongation and crosses the meridian 
about an hour and three-quarters after the sun. 

Venus is the cynosure of the sunset sky, far more 
brilliant than Jupiter, although less than half as bright 
as it will be in October .. The fact has recently been 
pointed out that, for observations of Venus, telescopes 
of comparatively small aperture are very effective. 
Daylight observations are best, and amateurs can make 
them without great inconvenience. It is only neces
sary to know nearly the place of Venus in the sky at 
the time of observation in order to find t.he planet in 
full daylight. During August, Venus will cross the 
meridian not far from a quarter before three o'clock, or, 
in other words, two hours and three·quarters after the 
sun. But it is considerably south of the sun-a fact 
that must be properly taken into account in searching 
for the planet on the meridian. On August 10 Venus 
will be only five minutes of arc north of the celestial 
equator when crossing the meridian of Washington. 
It will be easy to find her then, anywhere in the east
ern United States, by pointing the telescope, a little 
before a quarter to three o'clock, toward true south, at 
an elevation corresponding to the difference between 
the latitude of the place of observation and 90°. Sup
pose, for instance, that the lattitude is 40°, then the 
elevation of the telescope should be 50°. If the planet 
is not found directly in the field of view, a little care· 
ful sweeping will be certain to pick it up. A cap with 
a circular hole about half the aperture of the telescope 
should be placed over the object glass, unless the tele
scope is less than three inches in diameter. Any mark
ings seen with certainty on the disk of Venus should 
be carefully recorded. 

Mars is gradually coming more clearly in evidence ali 
a morning star, although still distant and inconspi
cuous. It is in Taurus at the opening of the month, 
about 5° north of Aldebaran, and at the close it will be 
found just over the border in Gemini. 

Jupiter, in Virgo, moves slowly eastward, passing 
south of the celebrated double star Gamma, in the 
course of the month. On the 14th Jupiter crosses the 
meridian at 3 o'clock in the afternoon. Jupiter and 
Venus approach one another, u ntil, on the evening of 
the 18th, they will be only about 2° apart. 

Saturn remains in Ophiuchus, just above Antares in 
Scorpio, crossing the meridian early in the evening. 

Its chief satellite, Titan, is at western elongation at 
midnight on the 2d and at eastern elongation in the 
evening of the 10th, returning to western elongation 
an hour before midnight on the 18th. 

Uranus is  in  Libra, on the border of Scorpio, a few 
degrees west of the double star Beta Scorpionis. 

Neptune remains near Zeta Tauri. 
THE MOON. 

'fhere are two ful l moons in August, on the 1st 
and the 31st. The new moon occurs on the 17th, the 
first quarter on the 24th, and the last quarter on the 
9th. 

The moon is nearest the earth on the 28th and far
thest from it on the 12th. 

The lunar conjunctions with the planets occur as 
follows: Mars, 11th ; Neptune, 12th ; Mercury, 19th ; Ju
piter, 20th; Venus, 21st; Uranus, 24th; Saturn, 25th. 

METEORS. 
The celebrated August meteors appear on the night 

of the 10th, radiating from the constellation Perseus, 
which rises in the northeast. 

• ,e . •  

A NEW CENTER OF THE_ PLAG UE. 

Prof. Koch has announced the results of his investi
gations on the plague. He declared that the view en
tertained some ten years ago that the plague no longer. 
threatened mankind must be abandoned, for there are 
now no less than four plague centers, the last of which 
Prof. Koch discovered in the Hinterland of German 
West Africa. Former outbreaks have been traced to 
Mesopotamia, where it has never entirely disappeared ; 
but in China the plague is endemic, the plague center 
being in the Province of Hunan. There is a second 
plague center in Thibet ; the latest outbreaks in China 
and India have had their origin there. The third 
center is in the neighborhood of Mecca, on the west 
coast of Arabia, and this center is of the greatest 
possible importance in view of the great number of 
pilgrims which annually visit the sacred city of Mo
hammed. Nothing was known of any other plague 
center until Prof. Koch discovered the fourth was in 
equatorial Africa. It was found that a devastating 
disease prevailed at Kissiba. Prof. Koch suspected it 
was the plague and proceeded from India to West 
Africa, and was able to diagnose the disease as the 
bubonic plague. Nine out of ten of those infected 
died. The disease was communicated to rats and 
monkeys, and it was found that an outbreak of the 
plague among rats frequently precedes an epidemic 
among human beings, and the rat plague may always 
be regarded as a salutary warning. The old explana
tion that it was found wherever dirt and social misery 
prevailed is inadequate. No satisfactory answer has 
yet been given as to the real origin of the disease. 

• .el • 
DESTRUCTION OF A WAR BALLOON. 

The war balloon used in reconnoitering the position 
at Santiago was destroyed. The balloon was held by 
eighteen men by a rope which was 1,000 feet long. The 
men moved about in various parts of the field, carrying 
the captive balloon with them. A telegraph wire con· 
nected the basket of the balloon with the ground, 
and observations were transmitted to the officers 
below. The balloon was received by a scathing fire. 
Three shells from a shrapnel battery tore great holes 
in it, and the showers of bullets made it resemble a 
great sieve. The three men who were in the basket 
at the time the balloon was destroyed escaped with but 
one slight inj ury. The balloon was finally landed in 
the middle of a stream waist deep, just as two regiments 
of dismounted cavalry were charging a Spanish am
bush. The balloon has been an effective adj unct in 
reconnoitering in the Santiago campaign. It will be 
remembered that in the siege of Paris the invested 
Frenchmen sent up many balloons to carry deputies, 
dispatches, and mail, and Herr Krupp made special 

cannon to fire upon them. It consisted of a long barrel 
mounted on a standard so that. it could be readily 
turned in any direction. The standard was secured to 
a four-wheeled platform wagon. 

· '.' . 
EFFECT OF X RAYS ON COLORS. 

Sir William Crookes has shown that various gems 
and minerals glow with a beautiful tinted phosphores
cence in the cathode rays of his vacuum tubes, and M. 
Leconteur and Mr. A. C. Cossor applied this fact to 
the examination of precious stones and minerals of un
certain constitution. A large nUllJber of gems of vari
ous kinds, shown under the rays, were quite altered 
in color by the phosphorescence. Four large Burmese 
rubies, for example, weighing twenty-two and a half 
carats, glowed a fiery red. Singalese rubies weI's 
easily told from Siamese by the phosphorescence . 
Diamonds became a light blue or green; moonstone 
gleamed like moonlight just after the rays were 
withdrawn from it ; American dolomite was red; tung
state of calcium, a turquoise blue ; sea shells, a rich 
golden yellow and light blue, and so on. Questionable 
stones can thus be tested without injury to the gem. 
Mpreover, the method is applicable to toxicology in 
the case of alkaloids, and will be useful in medical 
j nrisprudence. 

© 1898 SCIENTIFIC AMERICAN, INC.



68 
SAN .JUAN AND ITS DEFENSES. 

Every few weeks the theater of aCI ion of the war 
changes, and now once more Porto Rico is the objective 
point of an expedition sent to conquer it. This island 
is the most producti ve of all the possessions which 
Spain has had in the nineteenth century. San Juan, 
whiClh our fleet bombarded on May 12, is strongly forti
fied. but at that time Rear 
Admiral Sampson had no 
in tention of capturing the 
town. He wished only to 
draw the fire of the batter
ies so as to locate them 
and destroy as many as 
possible. He was snccess
ful in bis attempt, and 
he did not intenn to try 
to land any soldiers or 
lIlarines. Now, however, 
a large army will  invest 
the city and wil l  co operate 
with the fleet in its bom
bardment. 

San Juan, the capital of 
the island of Porto Rico, 
lies on the northeast shore 
of the island and has a 
population of about 28,000. 
The harbor is one of the 
finest in  the West Indies, 
bE'ing large, sheltered, and 
Clapable of accommodating 
any number of the  largest 
�hips. having an anchor
age of from three to seven 
fathoms. It bears a vE'ry 
"tI'iking likeness to Hav

alla Harbor, to which it is 
but little inferior. Its en
trance toward the north is 
invitingly open to the ves-
sels of our great republit', 
being over 2,000 feet wide, 
and the harbor is defended on the west side by forts 
erected on two small islands. The CIty occupies what is 
generally supposed to be an island, but the city is really 
built on a coral reef. It is a long, irregular peninsula, 
and it is connected with the mainland by a short bridge 
at the eastern end. The town is completely inclosed 
with massive walls of stone and mortar which rise 
to a height, in some places, of from 50 to 100 feet. 
It is a perfect spe(.1imen of a walled town with port
cullis, moat, gates, and battlements. The fortifica
tions were begun over 250 years ago, and were still 
in good condition until they were attacked by Admi
ral 

·
Sampson. Like Havana and Santiago, San Juan 

has a ;, Morro " Castle, or citadel (really a round 
Moorish tower). The wal ls have lIlany sentry boxes at 
intervals hanging out over t.he sea on the grim. gray 
wal ls. One can find a counterpart on a small bcale in 
the old fort at  St. Augus-
tine, Florida, and t hey 
are in every way similar 
to those at Havana before 
her walls were torn down. 
'l'he peninsula on which 
Mono and the lighthouse 
stand is thrust out into 
the sea, one side breasting 
the thundering surges of 
the Atlantic Ocean ann the 
other guarding the placid 
waters of the beautifurand 
almost landlocked harbor. 
The fortifications have one 
advantage over a fleet in 
being at a considerable ele
vation, thus enabling them 
to deliver a plunging fire. 
In Admiral Sampson's at
tack on San Juan only one 
lIIan was kil led on the 
American vessels, and the 
Admiral's ships did great 
damage, destroying many 
of the batteries. 

Inside the walls the city is 
laid off in regular sqnares, 
six parallel streets runn ing 
i n  the direction of the 
length of the pen insula 
and seven at right angles. 
The houses are closely and 
compactly built of stone 
and are usually one or two 
stories high, stuccoed on 
the outside and painted in a variety of colors. The upper 
floors are occupied by the more respectable people, while 
the ground floors are almost without p.xception given up 
to negroes and the poorer classes. The population 
within the walls is estimated at 20,000, and most of 
the people live on the ground floors. In one slllall 
room, with a flimsy partition, a whole family will re-

J citutific �tutticau. 
side. As may be supposed, these ground floors of the I tions, no contagious disease, if properly taken care of, 
whole town reek with fever, and the conditions are could exist, and without them the place would be a 

most unsanitary. As Porto Rico is a tropical country, veritable plague spot. 

where di�ease would readily get a foothold, the conse- Though the main portion of San Juan is inclosed 

quences of such herding may be easily imagined. within the walls, through which entrance is obtained 
There is some water snpply, but the population de- only by well guarded gateways, yet there is a small 
pends also on rain water caught on the flat roofs of the town by itself between the Marina and the walls which 

STREET SCENE, SAN .JUAN, PORTO RICO. 

contains two or three thou-
sand inhabitants. Here is 
to be found a public gar
den and pleasure space for 
booths and rest·aurants. as 
well as a public cockpit 
where battles royal are 
frequently waged. There 
are also two suburbs, San 
Turce and Catano, across 
the bay, reached by a 
ferry. 

'£he present expedition 
to San Juan will not be 
the only one which has 
been sent to capture the 
capital. In 1596 it was 
sacked by Drake and in 
1598 by the D uke of CUIll
berland. In 1615 a Dutch
man, Baldwin Heinrich, 

lost his life in an attack on 
Morro Castle. The attack 
of the English ill 1678 was 
equally unsuccessful, and 
Abercrombie in 1797 had 
to retire after a siege of 
three days. 

••• 
To Beautify Hallway 

Stations. 

Resolutions were adopt
ed at the last meeting of 
the Society for the Pre
sE'rvation of Hi s t o r  i c 
Places and Objects, and 

buildings and conducted to the cistern which occupies these resolutions were sent to the presidents of 
the greater part of the courtyard which is an essential fourteen of the leading railways which lie whol ly. 
part of the Spanish house the world over. There is or in part, in the State of New York. The reso
no sewage except for surface water and sinks, and the lutions go on to say that most of the railroall sta
risk of contaminating the water in the cisterns by ad- tions in the State of New York are devoid of scenic at
jacent vaults is very great. Epidemics are frequent, traction and landscape embellishment, and in this re
and the town is alive with vermin, mosquitoes, and spect they are certainly inferior to those in other States, 
dogs. notably Pennsylvania. 't'hey make an excellent point 

The streets are wider than in the older part of Ha- of saying that the avenues of steam traffic through the 
vana, and wil l  accommodate two carriages abreast. cities and villages of the State are almost always bor
The sidewalks are very narrow, and will only accom- dered by unattractive conditions which. u nless they are 
mod ate one person. The pavements are of a composi- counteracted by more pleasing surroundings at the stop
tion manufactured in England. They are unfit for ping places of trains, create an unfavorable impression 
very heavy traffic, but are pleasant and durable when of the community in the mind of the traveler. Experi
no heavy strain is brought upon them. The streets ence has demonstrated that great improvements can 
are swept once a day, by hand, and, strange to say, . be made in the way of lawn adornment by the sys
are very clean. From its topographical situation, the i tematic arrangement of trees and shrubs and the bet-

THE OLD WALL, SAN .JUAN, PORTO RICO. 

town should be healthy, but it is not. The soil un
der the city is clay, mixed with lime, and it is so hard 
as to be almost like rock. It is, consequently, imper
vious to water. and furnishes a good natural drainage. 
The trade winds blow strong and fresh, ann through 
the harbor runs a stream of sea water at a speed of 
not less than three miles an hour. With these condi-

ter disposition of paths 
and dri ves, and this can 
be effected at a compara
tively small cost. Munici
pal authorities are asked 
to co-operate with the rail
road companies in a park
like treatment at the cen
ters of the passenger traffic. 

...... 
Speed.. per Se('olld. 

The snai l ,  one-half inch; 

a llIan walking, 4 feet ; a 
fast runner. 23 feet ; a fly. 
24 feet; a fast skater. 3H 
feet; a carrier pigeon. 87 
feet ; locomotive - s ix t y 
miles an hour - 88 feet; 
swallows, 220 feet; the 

worst cyclone known, 380 
feet ; the Krakatoa Wll\'e 
-at the volcanic catastro
phe of August 27, 1883. i l l  
the Sunda Islands - 94U 
feet; the surface of the 
globe on sea level at the 

equator, 1 , 500 feet ; the 
moon, 3,250 feet ; the sun, 
5% miles; the earth, 18 
miles ; Halley's cOlllet ill 

the perihelion, 235 llJiles; 
electric current on tele
graph wires, 7,000 llJiles; 
induction current, 11,04U 
miles ; electric current in 
copper wire armatures, 21.-

000 miles ; light, 180,000 miles ; discharge of a Leyden 
jar through coppel' wire one-sixteenth of an inch in 
diameter, 277.100 lIIiles. which is said to have been the 
highest velocity measured.-The Wave. 

THRRR are more blind people among the Spaniards 
than any other European race. 
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The Megaphone In War. 

The " megaphone," the modern speaking trumpet, 
has played an important part in t he present wa,r. The 
navy have been using the megaphone only about a 
year, and already it has been regarded as a necessary 
adjunct on every sh ip. The standard size is about 2% 
feet long, and the large end is abont 15 inches in dia
meter. It has a light handle and an aluminum mouth
piece. The smaller craft only carry one, but the larger 
veE>sels have a number. Thus, the flagship " New 
York" has one on the bridge, one on the signal bridge, 
and one on the quarter deck. In the old days, the 
officer of the deck used the speaking trumpet, and they 
were often as elaborate as those owned by volunteer 
firemen. On sailing vessels, in a storm, the voice will 
not carry from the quarter deck to the foremast head, 
nor can it be heard to wind ward of a large sail, so that 
a speaking trumpet is always kept at haud. They 
were small and convenient, but are inferior to the mod
ern megaphone. Every inflection of the voice is mag
nified by the megaphone to wonderful degree, and the 
sounds may be heard at a great distance. The orders 
to the vessels of the fleet doing blockade duty off the 
Cuban coast have been issued through megaphones. 
Torpedo boats and the converted yachts and tugs as
signed to special duties receive a large proportion of 
their orders from the flagship by megaphone, and 
turned in their flrst brief reports in the same way. 

• • • • •  
The Indu strial COIDIDIS8Ion. 

Under the provisions of the law creating an indus
trial commission Vice-President Hobart has appointed 
Senators Kyle, Penrose, Mantle, Daniel, and Mallory. 
Speaker Reed has appointed five representatives, Gard
ner, Lorimer, Lovering, Livingstone, and Bell. Nine 
members who shall fairly represent the various indus
Wries of the United States are yet to be appointed by 
the President. The idea of the commission is to in
vestigate questions relating to immigration, to labor. 
to agriculture, to manufacture, and business. It will 
report to Congress and suggest such legislation as the 
commission may deem best upon these subjects and an 
attempt will be made to secure uniform legislation by 
the various States in the Union, in order to harmonize 
conflicting interests and which will be equitable to the 
laborer, producer, employer, and consumer. Hearings 
will be given and t he commission has the power to 
send for witnesses and papers and administer oaths. 

• • • 
AN IMPROVED OIL-RETAINING BOX. 

To provide an oi l-retaining box arranged to keep the 
lubricant in good condition and always in position on 
the journal or bearing until it has been completely 
used up, Samuel Salmon, of Drifton, Pa. , has invented 
and patented an arrangement by means of which the 
desired end in question is attained. 

The device is applied to a mining car-wheel, the axle 
having its journal-bearing revolving in a box in the 
form of a bushing which is fitted in the hub of 
the wheel. On the inner end of the hub the enlarged 
end of the bushing fits and forms the guideway for a 
closing shield applied to the journal next to the 
shoulder on the axle. Openings are made in the bush
ing at the middle portion which register with an an
nular oil-chamber formed in the hub. The lubricant 
is thus enabled to pass from the chamber to the jour-

SALMON'S OIL-RETAINING BOX. 

nal. On the outer end of the jonrnal a linch-pin is 
secured, as shown in the sectional view, and lies against 
the end of the bushing so as to hold the bearing or 
journal in proper position. The collar or shoulder on 
the inner end of the axle, it is to be observed, lies 
against the outer face of the enlarged end of the 
bushing. 

Since the closing shield lies snugly on the axle, the 
lubricant is prevented from leaking past the inner end 
of the journal and, it is claimed, is therefore enabled to 
be used without waste. 

J t itnt if it �tUtritan. 
A NOVEL ROUSE-COOLER AND VENTILATOR. 

A patent has recently been granted to James B. 
Slade, of Riverhead, N. Y., for a device by means of 
which buildings, ships, mines, and boiler rooms are 
conbtantly supplied with fresh air, a Jree-exit being 
provided for the foul and vitiated air. 

The contrivance consists of a tubular casing adapted 
for insertion in a circular opening in the roof of a 
building or the deck of a vessel. Inside of the casing 
a sleeve is so supported as to leave an air-passage be
tween the casing and the sleeve. Mounted in the 

SLADE'S ROUSE-COOLER AND VENTILATOR. 

sleeve is a tube provided internally with a spider or 
frame, and at its upper end with a rotatable ingress
tube. This ingress-tube likewise has a spider or frame 
on which a rod is centrally pivoted. The upper end of 
the casing is inclosed by a hood formed with a conical 

surprise among Spanish officials. The insurgents de
railed a passenger train several months ago. Since 
that time there has been absolutely 110 violence. The 
rebel leaders were very much displeased when they 
learned that some of their subordinates had molested 
a train, and at once gave orders that the personal and 
property rights of foreigners other than Spaniards 
should be respected and that this order was intended 
to apply particularly to the railroad, which they 'nell 
understood was the property of English capitalists. 
The fact that the railroad company has not since been 
subjected to the slightest trouble or inconvenience, 
while the immediate country is involved in very ser
ious and formidable revolution, demonstrates these 
facts : 1. That the Filippinos are not savages, war
ring just for the excitement of the thing. 2. That 
they are a peaceful and easily governed people, and 
are regarding with respect the wishes of their recog
nized leaders. 3. That t.hey value the good will and 
sympathy of Europeans who live in the Philippines 
and will unquestionably see to it that these foreignel's 
are protected to the fullest possible extent. 

• • • 

Gold Extraction "'lth Pota881uln PerlDanganate. 

A new process for the extraction of gold has been 
tried with success in the gold districts of New Zea
land. The finely powdered auriferous ore is first mixed 
wit.h COlllmon salt and sulphuric acid, and potassium 
pel'lIlanganate is then added in solution. Hydrochloric 
acid is formed by the action of the sulph uric acid on 
the �alt, and from this chIOl·ine. is liberated by the per
mangauate. The chlorine then combines in the nas
cent state with the gold, forming soluble gold chloride. 
The new method is said to h ave many advantages over 
the cyanide and amalgamation processes. The chelll i
cals used are harmless, non-poisonous, and cheap, and 
the extraction of gold from the ore is nearly complete. 
A particular advantage lies in the fact that the PI'O
cess can be applied to ores containing copper for which 
the cyanide process cannot be used. A gold mine at 
Mount Morgan, New Queensland, obtained by the per
manganate process 95 per cent of the gold present 
from ore yielding only 20 per cent by the cyanide pro
cess. The ore contained also copper, iron, antimony, 
and manganese. -SUdd. Ap. Ztg. 

. � . � . 

end, through which the ingress-tube passes. With the A NEW FLUE-CLEANER. 

conical end of the hood an egress-tube is connected In an invention patented by Charles H. Carrico, of 
which communicates with the interior of the hood. Salt Lake City, Utah, novel Illeans are provided for 
These ingress and egress-tubes are curved in opposite blowing out chi mneys, smokestacks and other flues, the 
directions, and are mounted to swing in such a manner device employed being of that type in which a steam
that the ingress-tube shall constantly present its open- pipe is passed into the flue and held by a stopper which 
ing to the wind. closes the flue and prevents the reaction of the steam 

The ingress-tube continually forces a column of air while cleaning out the soot or other foreign matter. 
downward through the building, and the egress-tube Of the accompanying illustrations, Fig. 1 shows the 
permIts all warm or vitiated air to escape. Any flue-cleaner in operation ;  Figs. 2 and 3 are modifica
vacuum formed by ventilation, it is said, will be im- tions of the steam-pipe used. The stoppel' is circular 
mediately filled by the ail' pressed into the cold tube I in form, is made preferably of wood, and is adapted to 
entering a room at the bottom. The ventilator at the fit in one end of a flue, as shown in Fig. 1.  Through 
rear or leeward of the hood constitutes an air-passage, the central portion of the stopper an opening is made 
creating a vacuum below and drawing up the warm into which the steam-pipe is inserted. A rubber gas
air. 

• ' . ,  .. ket encircles the pipe and bears against a shoulder 
formed on the body-portion of the stopper. A hollow 
screw-plug embraces the pipe and presses against the 
gasket to hold the steam-pipe in place and to effect an 

A Railroad I n  the Philippines. 

The Manila and Dagupan Railway, the only rail
way in the Philippine Islands, is running along 
smoothly as if peace prevailed throughout the land, 
says the Manila correspondent of The Railway Age. 
Ordinarily railroads sutTer as much inconvenience a nd 
loss in business and damage as any other line of busi
ness at times when comparatively small countries are 
in a state of rebellion. This loss is not only because 
of demoralization in freight business and from common 
disinclination of people to travel where the existence 
of social disorder creates an additional element of risk 
in traveling on public carriers, but because of destruc
tion of railroad property, as a matter of proper war
fare and military strategy, as has been the case in 
Cuba. The Philippine railroad has been remarkably 
fortunate in the respect of enjoying immunity from in
convenience and violence at the hands of the insur
gents-so fortunate, indeed, as to agreeably surprise 
and disappoint the management of that property. 

The road is of 3 foot 6 inch gage, and runs from I 
Manila, with a population of over 200,000, in an almost 
northerly . direction, 125 miles, through several large 
municipalities to Dagupan, a reasonably prosperous 
seaport of about 30, 000 souls. The island of Luzon. 
of which Manila is the capital, has a populatiou of 
about 3,500.000, nearly half the entire population of 
the twenty-one islands that form the Philippine group, 
and with an area of nearly double that of Great Brit
ain. The railroad, as might be expected, runs through 
the most populous section of Luzon. 

While the railroad is private property and owned 
and managed by Europeans other than Spaniards, it 
was thought the insurgents would nevertheless try 
and prevent its operation, at least spasmodically, in
asmuch as it was proving of so great advantage to the 
government in the effort to quell the revolt. There 
has, however, been no trouble with the road as yet. 
The forbearance of the rebels has caused no little 

CARRICO'S FLUE-CLEANER. 

hermetic connection between the pipe and the stoppel-, 
On t.he periphery of the stoppel' near the inner end, a 
groove is formed, into which is fitted an elastic ex
pansible tube. When by means of a valve this tube is 
inflated, the opening of the flue is hermetically sealed. 
When the jet of steam is exerting its utmost force in 
blowing out the flue, the stopper will stil l be held in 
position by the elastic expallsi ble tube. The modifica
tions shown in Figs. 2 and 3 are designed to produce a 
lateral jet of steam in flues when other forms of nozzles 
would not be serviceable. 
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J titutifit �mtritau. 
The Care of Troops In the Tropics. I quarters provided for the troops. To-day, the tropical 

Allusion has heretofore been made in these columns barracks are large, commodious, two-storied buildings, 
to the adverse criticisms passed upon the War Depart- elevated on arches of masonry several feet above the 
ment in reference to its care of our troops. Doubtless ground, and the walls exposed to the sun shadowed by 
there are, or were, shortcomings, to be credited largely wide verandas ; there is also a double roof, with several 
to hurried mobilization and the necessity for creating feet of intervening space and permitting free circula
resources that before were non-existent ; but such are tion of air. Only one-half company is allowed in any 
S11 l"e, in great measure at least, to regulate themselves one building, and only 16 to 20 men may occupy the 
in consonance with the knowledge d�rived from experi same room, and to each is secured not less than 90 feet 
' · ! lce. Experience, however, is often a costly means of of superficial space and 1,800 feet of cubic space ; be
acq uiring knowledge ; and now the invasion of Cuba sides thorough cross ventilation is provided for. Again, 
is fait accompli, coupled with the fact that its cli- in tropical barracks no room is less than 24 feet wide 
matic conditions and surroundings are quite different ' and 20 feet between floors and ceilings. In some por
from anything h itherto experienced by either our regu- tions of India the barracks fairly deserve the titles of 
lars or volunteers, some of the late lessons taught our " palaces " - notably those at Allahabad - bestowed 
Anglo-Saxon brethren across the water in their occupa- upon them by the natives, and they also afford ample 
tion of tropical regions may acquire new values and evidence of the desire of the authorities to properly 
afford new opportunities for application. care for and conserve the health of " the nation's 

Formerly, the west coast of Africa excepted, the defenders." 
West Indian stations of the British army were regarded When ordered for tropical service, the English soldier 
as the most malignant and deadly within the limits of is given an entire new outfit of clothing. Drill trou
the empire. To-day all occupied by white troops are sers and eotton jackets are the rule, perhaps also an 
remarkable for their cleanly, healthy, and salubrious extra tunic of scarlet serge. In India complete suits of 
character. Much the same may be said of the stations khaki (a native gray or dust-colored cloth) are com
in the Orient, those of Central India more particularly, monly worn, the regulation uniform being donned only 
which region has a certain similitude to Ouba as when the conditions of climate and temperature de
rell"ards topography ; both lie between the 20th paral- mand. Many of the officers wear tqnics of grass-cloth. 
leI of latitude and the Tropic of Cancer, and both alike The use of the kammerband, or wide flannel bandage, 
present successive areas of low and alluvial soil, table- over the abdomen (preferably next to the skin) is gen
land, and hill country. eral, and in fact often enforced, as constituting a wise 

It has been declared that most of the ills of the precaution against the intestinal fluxes that are so 
soldier are of his own making ; but, however true this prevalent and against a chilling that predisposes to 
llIay be, it in no way excuses military executives for malarial attacks. For central African service a brown 
shortcomings, and, notoriously, these very shortcom- drill uniform, similar to that adopted by the United 
ings in many instances have slain more men than States for the campaign in Cuba, is served out-a uni
either miasm or bullets. form that originated with the Cape. Mounted Rifles ; 

The routine assignment of the regiments in the but the felt hat and leggins were speedily abandoned 
British service constitutes no small factor in accli- as unsuitable and cumbersome, and replaced by ankle 
llIatization. Except in dire emergency, this is progres o boots and a bamboo wicker or a "  Tuson " helmet. The 
sive : The regiments that embark at Southampton bamboo helmet, which is light, comfortable, durable, 
proceed to Gibraltar, Malta, and Cyprus, and from and every way effective, is covered with cloth and pro
thence after a time are distributed to the Far East. vided with a puggery ; the " Tuson " consists of two 
The return is a reversal of the outgoing, the regiments bodies, one within the other, forming a complete air 
being, however, differently distributed ; and next they, chamber, not only in the crown, but in the brim as 
or a portion thereof, are forwarded to Jamaica, Barba· well. Manifestly, the head covering of the soldier in 
does, Trinidad, and St. Lucia ; a few, perhaps, reach the tropics should present the least possible surface to 
Halifa.x before returning to England. Black troops- the wind, should not embody a single half-ounce of 
the West India regiments-are exclusively employed superfluous weight (hence should not be permeable to 
as garrisons at Demerara, Honduras, and on the African water), offer the greatest facilities for coolness, and yet 
West Coast, and not infrequently in Bermuda, and not be cumbersome-conditions that cannot be filled 
occasionally at St. Lucia. by a structure of felt. Leggins, if of leather, and not 

During the latter part of the last century and the of good quality, lose their suppleness and press on the 
early years of the present one, the death rate among ankles and instep ; so also do those of cloth, in less 
the white troops in the two Indies was appalling. degree, when they have been wet a few times and 
During a service of five years, certain regiments 1,000 become saturated with dust-they only possess the 
strong lost all their original members ; and one regi- advantage that at the end of a march they can be at 
ment, 860 strong, stationed at Apostle's Point-some- once removed and cleaned, a bit of care that cannot 
times termed " Angel's " Point-at the eritrance to Port often be inculcated or enforced. 
Royal, J amalca, lost more than one-third its strength Ankle boots with good serviceable tongues, and 
in less than twelve months. The average mortality in made to either lace or buckle, are now exclusively used 
Central India from 1838 to 1856 was 79 '20 per thousand, by the British army, and have even been adopted by 
and in the West Indies nearly or quite as great, t.hough officers ; they can be made to fasten the bottoms of the 
accurate statistics are not obtainable. In 1860 the trousers-purposely made short-to the ankles in a way 
mortality in India had fallen to 31 '27, and in 1888 was to exclude dust. EngHsh regulation boots are made 
but 15 '73 ; in the West Indies for 1878 it was 16'18, on the principle!.' laid down by Camper, Meyer, and 
which fell to 8 '44 in 1888. From the latter figures, it others, and they are had in thirty-two sizes-eight in 
would appear the Antilles are more healthy to Europe- length and four in breadth-with very low, broad 
ans than India, and this is true ; but it must also be heels. The inner line is straight, so as not to push 
remembered the stations in the former are few, and outward i the great toe in any degree, and there is a 
being no longer of strategetical importance, are located bulging over the root of the same toe to allow for easy 
in the most salubrious situations. The conditions in play of the joint ; across the tread and toes it is very 
the East are widely different : Regiments are obliged broad, so that lateral expansion may not be impeded. 
to do tours of duty in low-lying miasmatic districts, as Great care is taken in the inspection of boots, which are 
well as in the more salubrious tablelands and hills, of the very best quality and made in a specified way. 
such being due to .. exigencies of the service ; "  further, The size is proved by standard measure, the excellence 
in India the population is so dense as to induce un- of the leather and quality of the sewing by selecting 
sanitary surroundings that, by reason of an universal at random a certain number of each lot and cutting 
fatalistic belief and religious prejudices, are difficult if them up, when the slightest defect in one entails re
not impossible of eradication. jection of all. It is required there be not less than 

Long continued high temperatures ; alternations of eight stitches to the inch, and even the number of. 
great atmospheric dryness and moisture ; rapidly mov- strands, their thickness, and the waxing are carefully 
ing, perhaps dry and hot, air-all are common condi- set forth in the specifications. Practically the same 
tions in the tropics ; and when to these is added the inspection governs the acceptance of clothing, which is 
development of malaria, it is evident those accustomed always of the very best quality and altered by the 
to a temperate climate cannot support such :mrround- company or regimental tailors to accurately fit the in
ings without material detriment to health, except most dividual, as much care being taken in this regard as 
extraordinary measures for protection are taken. For if preparing a suit for a Regent Street dandy. It is 
these reasons, if no other, the sanitary and hygienic the attention to even the more minute details of uni
conditions governing the soldier require careful but form that has given Tommy Atkins his reputation for 
firm enforcement. smartness and neatness. 

The tablelands and hills, being less malarious, and The daily ration of the British soldier in the tropics 
affording a more pure supply of air, should in so far as consists primarily of 24 ounces of fresh meat, 16 ounces 
possible be selected for camps ; further, in these si tua- each of bread and potatoes, 4 ounces of rice, 2 '5 sugar, 
tions liver maladi£'s are uncommon, and intestinal 0 '71 tea, and 0 '66 salt, besides pepper, vinegar, beer, 
lluxes neither so frequent nor violent. British military etc. If salt meat is served, the amount is one-third 
authorities lay great stress on the foregoing, and camps less, but salt meats are abjured as much as possible, 
and barracks are located, in as fat· as opportunities since scurvy is more prevalent in the tropics than else
permit, in consonance therewith. where and, moreover, more fatal. Fresh vegetables 

Formerly the barracks employed for troops in the are largely substituted for part of the potatoes and all 
tropics were exact prototypes of the quadrangular the rice ration ; lime juice is frequently served ; and a 
structures that obtained in England-crowded, ill ven- eonvenient canteen at which all articles are sold at 
tilated, stuffy, and hot ; notoriously, at one time, the absolute cost price is always available, and even ar
convict barracks at Bermuda were far superior to the ranged for on a march. Experience has proved that 

the use of alcoholic beverages is to be condemned in 
the hot climates and that even wines must be employed 
with moderation ; but light wines, such as clarets, in 
reasonable quantity, diluted with water, are bene
ficial rather than otherwise; but as the private soldier 
cannot indulge in wine, he is provided with a light beer, 
but never in amounts exceeding one quart daily. The 
native liquors of both the East and West Indies are 
all vile, often drugged, and usually mixed with cayenne 
or other hot or pungent substances. The cheap rum 
(caiia-" nigger rum ") of the Anti lles, derived from 
sugar and cane waste, is especially pernicious. 

. . . . .. 
The 11nlted States Army N u mbers 2 2 '7,000 Men. 

A statement prepared in the office of the Adjutant
General shows that the total strength of the army, 
regular and volunteer, to July 19, is 227,000-44,000 
regulars and 183,000 volunteers. U nder the second call 
for volunteers there are 15,000 vacancies, while the reg
ular army is about 18,000 men short of the number 
authorized by law. Under the second call the various 
States and Territories were to furnish 37, 566 men to fill 
vacancies in existing regiments, so as to raise them to 
their maximum strength. For this purpose 27,519 men 
have been enlisted, leaving the several volunteer regi
ments 10,000 short. 

The statement shows that twenty-five out of the 
thirty-three States called on to furnish additional vol
unteers have failed to recruit the required number up 
to this time. In some cases, however, notably those of 
Illinois, Iowa, Maryland, Ohio, and Pennsylvania, the 
recruiting is nearly to the limit prescribed. The South
ern States have not responded in as gratifying a man
ner as was hoped. North Carolina has shown prac
tically no interest in responding to the second call, as 
only 55 enlistments, or 7 per cent, have been made to 
fill the quota of 783 required. Other States that are 
far behind in response to the second call are Alabama, 
with not quite 40 per cent of enlistments ; Colorado, 
32 per cent ; Georgia, 36 per cent ; Louisiana, 23 per 
cent ; Maine, 45 per cent ; Massachusetts. 36 per cent ; 
Mississippi, 33 per cent ; Nebraska, 27 per cent ; Ten
nessee, 33 per cent ; Virginia, 32 per cent. These States 
have exceeded their quotas : Indiana, Minnesota, New 
Jersey, Missouri, New York, West Virginia, and Wis
consin. 

The following table shows the quota of each State 
under the second call and the number of enlistments : 

State. 
------------------------
Alabama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Arkanoas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
CalIfornia. . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Connectlcnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

gu�'Ji��.: : : : : : : : : : : : :  : : : : : : : : : :  : : : : : . : : ' : : : : :  
Indiana .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kentncky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lonlsiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Maryland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Massachnsetta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Miasil!8Ippl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
MisBourl • • • • • • • • • • . • • . • • • • • • •  0 . 0  0 • • • • • • • • •  
Nebraska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
New HampshIre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
New Jersey. . • . . . . . . . . . . . . . . . . . . . . . .  . . 
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
North Carolina . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pennsylvania .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rhode Island. . . . . . . . . . . . . . . . . .  • • . • •  . .  . .  
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

�r;::l�1:��: : '  ::::. : : : : : : : : . : : : : : : : : . : : . : : : : :  
West Virginia. . . . . . . . . . . . . . . . . . .  . . . . . • .  
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. ' "  . 

Number 
Required. 

676 600 800 I,m 704 2,�80 
1,30' 
1,9t8 

900 
938 
600 
854 
580 

1,536 
1,200 

900 600 1,552 
600 
300 
000 8,704 
788 

3,846 300 
4,163 

300 
1 .128 

900 
900 
300 
900 

Number 
Enli.tcd. - ----

2.t;H 379 00 624 
331 255 

2,331 
1,334 
1,549 

613 
OO! 
142 
159 
533 
541 878 
961 
202 

1,567 
167 
206 
1128 

2,733 
55 

3.162 
163 

4,(leS 
329 
505 
300 294 
315 
924 

Naval Smokeless Powder Factory. 

Plans have been perfected by Captain Charles 
O'Neil, Chief of the Bureau of Ordnance of the Navy 
Department, for the erection of a factory which will be 
in operation within a year and which will be capable 
of turning out at least one thousand pounds of smoke
less powder per day. The superintendent of the Indian 
Head proving ground is clearing up a plot of the land, 
several thousands of acres in extent, which is on the 
government reservation at Indian Head and which 
borders on an estuary of the Potomac River, which is 
deep enough for vessels of fourteen feet draught. The 
powder made at the Dupont Powder Works and the 

California Powder Works is satisfactory, but Captain 

O'N eil believes it would be wise for the government to 

have a plant of its own, which would be independent 

of strikes and shut-downs, which are liable to occur in 
factories which are run for commercial purposes. The 

establishment of a smokeless powder factory was au

thorized bv ConO'ress in the last naval appropriation 

bill, which guar:nteed $9ll,927 for the construction of 

the buildings and the purchase of machinery. The 

government will buy the materials for the twenty 

buildings required and the structure will be put up by 

government employes. The plans are bE-ing prepared 

in the Ordnance Bureau and at the Washington navy 

yard. The powder fact{)ry will be connected with the 
proving ground by trolley railway and it will be sup

plied with everything whioh will tend to make it safe 

and convenient. 
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JULY 30, 1&)8.] 
Coating. for Submarine Part. of Ve •• el •• 

According to Hummel, the necessity of special paints 
to cover the parts of vessels below the water dates 
back to the introduction of iron and steel into ship
building. Wooden ships were protected from becom
ing covered with seaweeds and crustaceous animals by 
a copper or copper and zinc sheathing. The same 
remedy has been tried for iron vessels ; but the copper 
sheathing is only employed if the ships cannot be 
docked and subjected to a cleansing of the submarine 
portions for years. As regards painting the vessels 
with red lead or iron minium, white lead or zinc white, 
these mediums are absolutely ineffective to prevent 
growth of org-anisms, nor do they prevent the rusting 
of the iron. Priming the steel vessels with lead mini
um has also been given up, since one has become con
vinced that lead preparations are converted into lead 
chloride under the influence of sea water, which is said 
to form iron chloride and lead in contact with iron. 
The lead metal precipitate calls forth a strong galvanic 
current and causes further corrosion. 

I 

Hummel enumerates the following fundamental con
ditions for the usefulness of the coatings : (1) The com
positions should protect the ship's hull from corrosion ; 
(2) should form a. smooth surface so as to decrease the 
friction ; and (3) should dry quickly, so that the cleans
ing of the submarine parts and a double coating can 
be accomplished in one day. In the case of new steel 
vessels, the armOl' plate is usually covered with a skin 
which must be removed by immersing in diluted hydro
chloric acid ; otherwi�e this layer will  drop off and take 
the paint above it along, the bared spots being subject 
to quick rnsting. New vessels should be repainted at 
least every six months, until  there is absolute certainty 
that the paint has a firm foundation. The composi- , 
tion of the paints varies. MacInnes used for priming I 
a lake containing iron oxide, over which was applied a 
warmed mixture of copper, etc. Gisbourne Illixed 
quicksilver with chalk,  thus preparing a thick, slow
drying oil paint which was used over a lead Illiniulll 
coat. As an important progress in the protection of 
vessels must be regarded a solution of shellac in spirit 
introduced by Heinrich Rahtjen . 'rhls solution was 
mixed with iron oxide, adding some linseed oil for elas
ticity. The first coat of paint served for insulation, 
and was supplemented by a second one from the same 
materials, wit.h the addition of arsenic and quicksilver. 
Such paints excel in permanency. because the salt con
tained in sea water has little action on shellac ; from 
the quicksilver contained in the second coating mer
curic chloride is slowly formed by the action of the sea 
water, which has a destructive influence on the organ
isms. Rahtjen's paints dry quickly, so that two or 
three coats can be put on in one day. It is impossible, 
however, to introduce large quantities of mercury into 
the paint, as the shellac solution itself woulci be de
stroyed thereby. Besides, the solubi l ity of shel lac is 
very slight, so that the effectiveness of the paint de
creases as the time passes on. For poisoning sub
stances, zinc white and copper are likewise to be con
sidered, and othl'r antiseptic remedies, such as hydra
zine, etc. , have been tried ; copper and mercury were 
fo.und to be the most effective. Copper is highly eligi
ble on account of its cheapness, but it does not seem 
recommendable on account of the fact that, when the 
insulating layer becomes defective, large quantities of 
copper may bring about a corrosion of the iron. 

Among the organisms growing on the hul ls  of vessels 
the seaweeds are less dangerous ; they usually only 
grow at the water line, because light is necessary for 
their development. The movement of the vessel is 
mainly impeded by crustaceous animals adhering to it. 
These organisms, however, as a rule, only swim about 
d uring the first stages of their development. Thus 
the poisons in the paint have the mission to kill off the 
germs clinging to the vessel. During navigation the 
paint layer is so much softened by friction and the 
action of the sea water that the sea salts can enter into 
decomposition with the poisons in the coating. An 
antiseptic solution results on the surface which de
stroys the organism!! touching it. In tropical waters 
the mUltiplication of life is so great in some seasons 
that the antiseptic agent on the surface seems to be 
soon exhausted and the paint can no longer prevent 
the growt.h. The quantity of organisms clinging to 
the vessel is larger during the sojourn in the harbor 
than during navigation. The effectiveness of the pro
tective paints used, therefore. is chiefly dependent 
upon the length of time d uring the standstil l of the 
vessel that these paints can give off an efficacious anti
septic substance. In port, however, the surface of the 
vessel is not subject to any friction ; hence the anti
septic agents are already exhausted after a few weeks. 
and only become effective again when, during the 
renewed motion of the vessel, the exhausted particles 
are removed by friction, a new poison-saturated sur
face being exposed. According to the existing condi
tions, a newly painted ship may be more subject to 
become covered with growth than one covered with 
old coats of paint. It is of advantage to know that 
long exposure of the fresh coats to the air will materi
ally decrease the efficaciousness of the paint composi
tion. For the illustratioQ. of the value of the popular 

marine paints, W. P. Wierchowski has compiled the 
following table, based upon the experiments with the 
Black Sea fleet : 

Compositions. 
9,uan tlty used 
In pounds per 

square fathom. 
Cost. 

Rubles. 

Weight '?' the adhenng 
growth per 

month In 
pounds, 

--------- ----- 1 ---- -----
Leoni, Nos. 1 and 2 . . . . . . .  . 
Rahtjen, Nos. 1, 2, and 3 . • .  
Dubois, Nos. 1 and 2 . . . . . .  . Perreti, Nos. 1 and 2 . . . . .  . . Holzapfel. Nos. 1 and 2 . .  . 
Murreo, Nos. 1 and � . . . . . . Sopston (Holzapfel) . . . . . . .  . 
Urban. No. 1 .  . . . . . . . . . . .  . 
Urban, No. 2 . . . . . . . . . . . . . . Meninge (minium) . • . • • . . . .  

2 ' 55� 
4 ' 00  
3 72 
2 90  
2 ' ,0 
5 ' 12 
0 ' 711 
l ' SO  
5 ' 77 
0 ' 70 

(Zap. imp. ntssk. techno obschtsch, 1897. 31 , numb. 6-7, 45.) 
In spite of its eminent importance and the many 

propositions of remedies, the problem of an effective 
protection of the submarine parts of vessels from rust 
and growth sti l l  awaits its solution. Therefore the 
Russian Technical Naval COlllmittee thought it wise 
to offer a large award for a suitable composition.
Chemiker Zeitung. 

• I . '  • 
THE FIRST SPANISH FLAG CAPTURED AT MANILA. 

Mr. Walter L. Beasley, of Chicago, Ill . ,  sends a pho
tograph of the first Spanish flag captured at Manila, 
which is of historic interest. He says it was captured 
at Cavite, Mani la, and was sent to United States Sena
tor Mason, of Illi nois, by the crew of the " Olympia. " 
The flag is 10 by 14 feet, and is rent by bursting shells 

THE FIRST SPANISH FLAG CAPTURED AT MANILA. 

and rifle bullets from the American squadron. The 
following letter accompanied the flag : 

United States l!'lagship " Olympia. " Cavite, 
Philippine Islands, May 12, 1808. 

To the Honorable W. E. Mason, Senator, Illinois, 
United States of America. 

Sir : Please accept the accompanying Spanish flag in 
the name of the ship's company of the United States 
flagship . . Olympia." 

This flag was taken (after the destruction of the 
Spanish fleet) from the forts and arsenal at Cavite after 
the bombardment and surrender-Manila Bay, May 1, 
1898. 

This is sent as a token of our esteem for your patriotic 
utterances in Congress with regard to the " Maine " 
disaster, and which sentiments find a ready echo in 
the heart of every bluejacket serving under the star
spangled banner. Very respectfully. 

Your obedient servant, 
J. S. ECKSTROl\I, Chief Master at Arms. 

Signed for the ship's company, 
W. W. CREAGH, Chief Yeoman. 

. . •  t .  
Tile Hellgramlte. 

The superintendent of slllall parks of the city of 
New York professes-so says The Times-to have 
made the discovery that the hellgl"allli te, or " dobson," 
so well and favorably known as a " ki l l ing bait " for 
black bass, is not a specific form per se, but merely 
the larva of a form of butterfly. This certainly is in
teresting, if true. The superintendent is said to have 
discovered, on June 9, that a hellgramite in his posses
sion turned white and immersed itself in m ud ;  two 
days later it assumed a darker hue and gave evidence 
of wing development ; June 25, the shell (cocoon) burst, 
and a butterfly escaped therefrom and was captured. 

More information on this subject is desirable. 
. - . . . 

Corsets In Russia. 

Bog-oljewow, the newly appointed Russian m inister 
of public instruction, has begun the duties of his office 
by issuing a drastic order to the effect that corsets 
must not be worn by young women attending high 
schools, universities, and music and art schools : they 
are to be encouraged to wear the national costume. 
The minister says that he has spent m uch time in vis
iting girls' schools, and has made the discovery that 
the corset as an article of dress is distinctly prejudi
cial to the health and physical development of the 
wearers. 

Science Note •• 
Every ton of Atlantic water when evaporated yields 

81 pounds of salt ; a ton of Pacific water, 79 pounds ; 
Arctic and Antarctic waters yield 85 pounds to the ton ; 
and Dead Sea water, 187 pounds. 

C. MacMillan discusses the ecological significance of 
the orientation of the plant egg, and concludes that 
the phenomenon is at bottom one of adaptation . 
Three principal types of egg orientation are recognized : 
the primitive or bryophytic, characteristic also of 
Equisetum and Angiopteris ; the semi-inverted, char
acteristic of Isoetes and the leptosporangiate ferns ; 
and the inverted, characteristic of Lycopodinae and 
Spermatophyta.-Bot. Gazette, xxv. , 301. 

M. A. Mouneyrat has found that a mixture of acety
lene and chlQrine, exposed to diffused light, al ways 
combines to form acetylene tetrachloride without ex
plosion, in the absence of free oxygen or any gas that 
might produce oxygen. If, however. such a gas be 
present, an explosion occurs, which the author attl'i
butes to the formation of acetylene monochloride, 
which takes fire directly it comes in contact with air. 
-Bulletin de la Soc. Chim. de Paris. 

We learn from 'I'he British Medical Journal that the 
monument to Pasteur, which is to be erected in Paris 
in the space in front of the Pantheon, is now allllost 
completed. M. Falguiere, the sculptor, has intro
duced certain modifications into his origi nal ciesign, in 
which Pasteur was simply represented as overcoming 
Death, which was i n  the act of flil;h t. Now a group 
of a mother with her ch ild,  than k i n g  Pasteur, has 
been added on the right, wh i le behind. the centra\ 
figure Fame is shown crowning- him with laurels. The 
in.ternational subscription to the memorial amounts 
to nearly $65,000. 

An argillaceous earth named " tfol , "  which contains 
free gelatinous si l ica, is largely used in  Northern Africa 
by the Arabs as a substitute for soap in washing linen. 
Lahache finds that it has great capabi lities of absorb
ing oil, one part of this substance completely absorb · 
ing five parts of heavy tar oil. When the compound 
is  mixed with water a perfect emulsion is formed, 
which does not adhere to the sides of the vessel. It is 
proposed to employ this earth for the purpose of 
emulsifying heavy tar oil for disinfecting purposes. 
For this purpose the tfol is first mixed w ith an equal 
weight of water, and then int.illlately incorporated with 
sufficient heavy tar oil to make a pa:.;te.-Chem. Trade 
Jour. 

It lIIay be always worth while, says " M. D. , Lond. ,"  
in '.rhe Lancet, to take note of  even a minor accident 
to the eye, more especially when this may a.s easily be 
a serious one as it is preventable. Within my own ex
perience I have more than once met with cases in 
which more or less damage has resulted to the eyeball 
or external canthus by the dragging up against it of 
the bar which, projecting backward from the frame of 
the ordinary pince-nez, serves to keep them folded. 
Of course one is aware that this accident must be more 
likely to occur when a cord is woru as usual, and also 
that it cannot happen with sOllie forms of pince·nez ; 
but it seems to me a pity that the more com ilion form 
of gla!'lses worn should not be rendered incapable of 
inflicting such an injnry by this bar being placed in 
front of the folder instead of at the back, where, I take 
it, it would be quite as efficient. The simplicity of 
the mode in which the injury may occur and of its 
remedy may justify this note. 

Further evidence of the existence of man before the 
. glacial period in England has come to light, says The 
Independent. In his address before the Geological 
Society, of London, Dr. Hicks states that the evidence 
which has been obtained froUl bone-bearing caverns 
at high elevations in the glaciated regions in England 
shows conclusively that the remains of the extinct 
ruamlllalia found in them must have been introduced 
before any of the glacial deposits now in or upon them 
could have been laid down, therefore either before 01' so 
early!in the glacial period that there could not have 
been at the time any considerable alllount of snow on 
the neighboring' mountains, or glaciers even in the high· 
er valleys. From caverns, he says, in glaciated areas in 
North and Soqth Wales, where paleolithic implements 
have been foun d  in association with remains of extinct 
mammals, facts have been obtained which make it cer
tain that the implements were those of man living at the 
same period a..q the extinct animals in those areas, and 

therefore of pre-glacial age. It has also been shown 
that as the cold increased, the higher val leys became 
filled with glaciers, and the caverns became uninhabit· 
able. Afterward. as the snow-l ine and glaciers descend
ed lower and lower. some of the caverns were subject 
to inundations, which not only disturbed and re
arranged the deposits previously in them, but whol ly  
or  partially filled them up with local materials. In 
one valley in Nort.h Wales the local glaciers gradually 
united with those from the western and northern 
areas, a.lld a mixed material was distributed over the 
region to a height of over 600 feet, burying the bone 
caves beneath it. These caves were inhabited by 
hyenas. 
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SIMPLE SECTION LINER. 

This device consists simply of an irregular, octagon 
shaped block, to be used in connection with an ordin
ary draughtswan's triangle. It is slightly thicker than 
the triangle for which it is intended, and it is formed 
with reference to the triangle with which it is to be 
used. 

The block is first cut square and a l ittle larger than 
the inside opening of the triangle, as 
shown in the engraving. The corners are 
then cut down to such a distance that 
when the sides, a, b, of the block exactly 
coincide with the inside edges, A and B, 
of the triangle, the faces, c, of the block 
and C of the triangle will be the same 
distance apart as the lines in the required 
section. As there are four corners, four 
different distances way be obtained. 

To use this device, the triangle is placed 
against the T-square in the regular way. 
and the block is placed in the center 
opening of the triangle. After drawing a 
line, the block is pushed back with the 
little finger while the triangle is being 
held with the other hand ; then, by rest
ing t.he little finger on the block, it may 
be held firmly while the other hand 
pushes the triangle back. Then the next 
line is drawn and the operation repeated 
for each succeeding- line. 

,EDWIN J. NEw'rON. 
,. . . .... 

Ve"ta d i u ln. 
Vestadium is the name of a recently 

discovered wh ite metallic alloy of a 
beautiful appearance and great strength, 
says the 'Verkstatt. It seellls to meet 
with as q uick and general an accept-
ance as was the case with aiuminulll. It is said to be 
firmer and much more practical than any othet: known 
metal of equal specific gravity. It is  claimed to be 
composed ch iefly of an aluminum alloy. and only 
weighs one-third as m uch as aluminum of the same 
size. Furthermore, it is said not to rust, to withstand 
sulphuric acid, to take a fine polish, never to tarnish, 
and once polished, never to require cleaning.-Deutsche 
Maler Zeitung. 

J , itu tifi(  !mtri(au. 
it will  be seen how groundless is  the popular fear of  
lightn ing. It  is a survival, an inherited superstition. 

But there is  another point in connection with this 
matter which ought to he particularly comforting to 
city dwellers, albeit country dwellers may not be 
affected in like manner, and that is, that statistics 
show that the risk of lightning is five times greater in 
the country than in the city. The cause of this illl-

�C/. AM. N. !' 
NEWTON'S SECTION LINER. 

munity for city dwellers is not far to seek. It is 
doubt less due to the predominance of metal roofs, the 
well grounded water pipes in houses, and probably as 
much as anything to the protective network of ovel'
head electric wires of all kinds. The popular belief 
that a s t roke of l ightning is invariabl y fatal is also not 
borne out by facts. Indeed, olle record specially de
voted to this feature shows that of 212 persons struck, 
only 74 were kil led. Taking it all in all, there seellls 

• , • • .. to be no more groundless popular fear than that of 
Grou ndle8s Fear of L ightning. l ightning. Indeed, if one can go by statistics, the risk 

A current news item gives the result of an investiga- of lIleeting death by a horse kick in New York is over 
tioll cal'ried out by Dr. G. Stanley Hall, president of 50 per cent greater than that of death by lightning. 
Clark University. on the things that most excite fear Yet with all the weight of statistics against its dead
in people. Of the 298 classes of objects of fear to which l l iness, l ightning wil l  probably continue to scare people 
1, 707 persons confessed, thunder and lightning lead all as heretofore. Perhaps, after all.  there ma.y be a more 
the I'est, although in cel·tain localities, as, for instance, direct cause than the mere psychological one usual ly 
those subject to cyclones, etc. , the fear of the latter ascribed to it ,  and that is the fact that many people of 
predominates. It may be accepted as probably true nervous temperament are affected hours before the 
that thunderstorms constitute the most pronounced approach of a thundel'storm and thus rendered par· 
source of fear with tl�e majority of people, due, no ticularly powerless to stand the strain which more or 
doubt, to the always impressive and not infrequently less affects the most phlegmatic natures during a dis
overpowel'ing nature of the phenomenon. But is there turbance in the heavens. 
any j ustification in fact for this fear so far as fatal re- • I . ,  • 
suIts are conce1'ned ? Rats a nd the Plague In I ndia. 

We believe there is not, but, on the contra.ry, that The evidence for the part played by the rat in the 
man y other causes which barely have a place in Dr. propagation of plague is gradually accumulating. At 
Hal l 's list are infin iTely more entitled to the distinction Karachi it has been a comparatively common obser
as fear producel's than lightning. As proof of this we vation for the occurrence of a case of plague to be pre
may cite statistics of the United States Weather ceded a few days by the finding of dead rats ; this 
Bureau. T h e  s e 
show that for the 
four years 1890-93 
the deaths frOID 
Iightn in�  n u m 
bered 784, 01' an 
avel'age of 196 a 
year. Again, H. 
F. Kretzer, of St. 
Louis, found frOID 
t h e  r e c o r  d of 
nearly 200 news
papers that for 
the five y e a  r s 
1883-88 there were 
1,030 deaths caus
ed by lightning, 
or' an average of 
206 a year. We 
doubt whether, of 
the nu mber of 
deaths classed as 
" accidental " in 
the whole United 
States, any one 
gl'Oup can show 
so small  a num
ber. In New York 

Photographed by J. C. Hemment. 

city alone over 200 people are drowned every year, 

while nearlv 150 are burned or scalded to death, 

and close o� to 500 per�ons Illeet their end by falls 

of one kind or another. Comparing the record of 

200 l ightning fatalities for t.he whole country with 
the above records for New York city, with its 
total of nearly 1,500 accidental deaths for every year, 

" CRISTOBAL COLON " ON HER STARBOARD BEAIIHNDr 

was particularly noticed in the first two or three cases 
of the present outbreak. The finding of dead or dying 
rats has now become the signal to clear out of any 
dwelling. Mice and cats have also been found to suffer 
from plague. Although so much attention is given to 
the disinfection of clothing, the evidence that the con
tagion is ever conveyed by this means is very doubt-

[JULY 30, 18<)8. 
ful. The conveyance of infection by infected rats in 
grain-bags is much more probable. as dead rats have 
been found among the piles of imported bags. As 

nearly every house in an Indian town is honeycombed 

by rat runs, alld as the disease is very virulent in this 

species of animal, it is reasonable to assume that it is 

by their means that the disease is extensively if not 

chiefly spread. It is very certain that contagion from 
the sick to the healthy only accounts for 
a small proportion of cases. There is 
some evidence to show, however, that 
the so· called pneulllonic form is more 
infectious than any other. 

The n umber of cases reported in Cal
cutta is gradually increasing, but the 
great exodus of people and perhaps the 
hot season may have combined to post
pone its spread ; the people are now be
ginning to get over their fright and are 
said to be returning, and are also learn
ing to see that the sanitary measures 
adopted when a case of plague is discov· 
ered are not so dreadful as they sup
posed. In Bombay the plague is almost 
extinguished and the average weekly 
mortality is nearly reached. In Karachi 
it is also very rapidly diminishing, the 
majority of the 

-
cases which are now 

occurring being found in the outlying 
camps. There is very little elsewhel·e.
The Lancet (London).  

. . . ... 
Coro n hl lll I II the Jo:arth. 

Prof. Nasini, of Padua, Italy, has com
municated to the French Acadeluy the 
results of his investigation of gases issu
ing frol1l the earth in vol can ic d istricts. 
Among these gases he found coron ium, 

which has h itherto only been known hypothetically 
as a cOllsti tuellt of the snn. Coronium seellls to have a 
vapor density far sl1laller than that of hydrogen. l)rof. 
Nasin i's invest.igations suggest the probability of the 
presence of other new elements. 

l)rof. Sch uster, from an examination of the spec
trum of .. l1Ietargon," is inclined to doubt that it is a 
new element. He thinks it is a mixture of the compo
nents of the atmosphere which solidifies at the tempera
ture at which air liquefies. 

• • • • 
THE REMAINS OF CERVERA'S FLEET .  

Now that the smol{e has cleared away frOl1l the naval 

battle off Santiago. the official report of the action by 

Admiral Sampson is being impatiently  awaited. 

Besides the torpedo boat destroyel's " Furor " and 

" Pluton." Admil'al Cervera's fleet was made up of four 

swift armored cruisers of modern design, viz. , the 

"Al rnirante Oquendo," " Infanta Maria Theresa," "Viz

caya," and " Cristobal Colon."  The first three are 

" sister ships," launched at Bilboa in 1890 and
. 
1891. 

The " Colon "  was built in Italy in 1896, and prIOr to 

her purchase by the Spanish government was known as 

the " Giuseppe Garibaldi II ." 
Tht! " Oquendo," " Maria Theresa," and " Vizcaya " 

were known as 7, OOO-ton ships ;  were 340 feet over all, 

65 feet beam, 21 '5 draught, 13,000 horse power, and sup

posed to be capable of a 20-knot speed. They were 

alike protected by steel waterline arl1lor belts 5 '5 feet 
wide and 10 to 12 inches thick. and each also carried , 

two t u I' r e t s of 

Copyright 1898 by W. R. Hearst. 

10'5-inch s t e e  I : 
the gun 1II0unts 
of the broadside 
arlllallleut w e  r e 
protected by 5 '5-
inch steel, and the 
deck platfol'llis by 
3 inches of iron. 
Also heavy al'llla
men ts were car
ried, each lIIount
ing two l l-inch 
breec h - l o a  d i n  g 
rifles in turrets, 
besides sl1lal l bat
teries, and ten 5 -5· 
i n c  h broadside 
Hontoria guns-
these latter, in the 
" Vizcaya," h a d 
been replaced by 
rapid-firers. Each 
vessel was also 
provided with six 
torpedo tu bes. 

The " Cristobal 
Colon " is 328 feet 

long, 59 '75 beam, 24 feet draught, 14,000 horse pow
er, and, it is said, has made a speed of 20 knots. 
She is accredited with two lO-inch breech-loading 
rifles mounted in turrets, ten 6-inch rapid-firers, 
six 4'7-inch, ten 2 ·2-inch. t.en l '4-inch ,  and two 
machine gun s, besides four torpedo tubes : a n n  hpr 
armor consists of a 6-inch waterlioA belt of Harvey-
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ized steel, 6 inches of steel on the gun posi
tions, and a l '5-inch steel deck. 

The accompanying illustrations, from pho
tographs made hastily with a large sized 
camera held in the hands by Mr. John C. 
Hemment on the morning of July 4, Jess 
than twenty-four hours after the conflict, 
show very vividly the effect of the heat 
caused by the fires started by the explosion 
of shells and ammunition on the decks. 
Each of the vessels was painted black, yet 
it is noticeable after the battle the ironwork 
above the protected main deck is whit.e, 
with irregular shaped spobl here and there, 
while below the main deck just above the 
water the original black color is preserved. 
This is accounted for by the great heat 
blistering or burning off the second coat of 
black paint on the thin metal composing 
the upper works. leaving the primary coat 
intact. But the thick armor below this deck 
prevented the heat from radiating so quickly, 
therefore there was no burning of the paint, 
The different views show 
t.he simi lar positions of t.he 
wrecked ships. 

J ,itniifit �mtritan. 

THE " VIZCAYA " (ALSO " OQUENDO " AND " KARIA THERESA ") 
BEFORE THE ENGAGEKENT, 

73 
and lying athwartships, the last vest.iges of 
woodwork consumed, this once handsome 
ship looks like a rough, battered, empty 
shell of iron, 

Her frame and deck beams and most of 
the plates of the hull are left intact. how
ever, and it is hoped she will be saved to 
become an ornament to our navy, Her after 
military mast. which still stands. is the on l y  
mast in the fleet that survived the batt le. 
A glance at the illustration evidences how 
completely the fire did its deadly work. even 
the deck having been eaten away as the fire 
progressed. 

A mile west of the " Maria Theresa " I ies the 
. .  Almirante Oquendo" with broken back and 
a fearfully battel'ed hull. Being the second 
to leave the harbor. she was milch exposed, 
which accounts for her seriolls punish ment ; 
she was hulled above the waterline no less 
than 66 times, Our illustration exh ibits her 
starboard quarter and the destruction by fire 
of everything combustible. leaving a l1Iass of 

The " Infanta M a r  i a 
Theresa," which led the 
line in the attempt to es
cape from S a n  t i ll.  g o ,  is 
stranded some five miles 
west of the entrance to 
the harbor. Though her 
hull is practically intact. 
a I I  superstructure a n d  
woodwork on the main 
deck h a v e  b e e n  swept 
away by fire 01' shot ; she 
was s t r u l' k thirty-three 
times above the waterline. 
The very first pl'ojectile 
practically disabled her, as 
it destroyed the fire mains, 
making it impossible to 
extinguish the flames in 
the after part of the ship, 
that were started by t.he 
explosion of a second shot 
in the admiral's cabin. A 
t.hird projecti le cut the 
main steam pipe on the 
port side, thel'eby render
ing the port engines use
less : and the steam ki lled 
all who were in this room, 
A mass of blackened. bat
tered. twisted ironwork, 
one military mast cut down STARBOARD DEC][ OF " KARIA THEBESA " (KmSllIP) SHOWING TOT� DESTBUCTION OF WOODWOU. 

whitish 'gl'ay ashes all over 
the blistered sides and arm
ored deck. One of the first 
shots that struck exploded 
the torpedoes in the aCtel' 
torpedo compartment and 
set the ship on fire ; and as 
she headed toward t he 
beach, shell after shell  
swept clear through hel'. 
One big hole amidships was 
caused by a 1a·inch shel l 
fired by the " Texas ; "  au : !  
near this is another notab! , 
injury, in that a project· 
ile ranged downward from 
the gun deck, penet t'ating 
several bulkheads, explod
ing only when arrested by 
the armor belt at the star
board side. One can look 
clear through tl.t' ship 
along its course. There is 
abundant evidence t h a t  
several other large shells 
exploded within the hull, 
causing great devastation ; 
and presumably an armor
piercing shot struck one of 
the Hontoria gunl<. as it 
exhibits a groove all inch 
deep cut cleanly along i ts 
length. At the time t his 
photograph was taken the 
fire was still raging at the 

TD " KARIA TDRESA " WITH KILITARY KAIT STANDING AND DOD ISSUmG FROK BOW. 
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74 J t itutifit �mtritlu. 
The Trans-Siberian Railway and Siberian 

ColonlzaUon. 
bow, as will be seen from the great cloud of smoke 

rising therefrom. 
The "  Vizcaya " managed to get considerably further The director of that stupendous enterprise, the 

to the westward than the " Theresa " or " Oquendo," Trans·Siberian Railway, announces the whole line will 

as she lies beached about fifteen m iles from Morro ; and be opened to traffic early in 1904. It will then be pos

though only hulled twenty-four times. she is, never- sible for the " globe trotter " to circle the earth in 

theless, a complete wreck. '.rhe i llustration exhibits thirty days or less. At present the great bridge. which, 

a starboard broadside view, and the large hole in the when completed, will be one of the most notable in 

bow was caused by a shell striking from the port side the world, and more than seven miles long, across the 

and exploding the torpedoes in the forward torpedo Yenisei, is well under construction. Next month, it is 
compartment ;  the effect is bardly appreciable when expected, trains will run through from Moscow to 
the injury is viewed from the exterior, since no idea can Irkutsk, when a big scheme of colonization, already 
be had of the broken and shattered forefoot beneath fully arranged for. will be begun. Two h undred 
the waterline, or of the explosive force that extended thousand families. or, approximately, one million indi
so far aft as to blow the forward military mast out of viduals, will be transported by the Russian govern
the ship. The rolling back of the hull plates proves ment, free of all expense, from the famine districts in 
conclusively the outward character of the explosion, so European Russia to the fertile valleys of the Angara, 
different from that of the " Maine." which was upward. Vitim, and Upper Lena, and the districts about Lake 
It strengthens the belief that the latter was certainly Baikal, where each head of a household will receive a 
wrecked by external m ines. grant of about fifty acres of land along with the neces-

One 13-inch shell struck the port armor nearly sary seed and agricultural implements ; alsoJ the means 
amidships, tearing out half the side : and another shot of sustenance, housing, and clothing for one year. 
of lesser size entered well aft in the cabin, and passed T his undou btedly is the greatest colonization scheme 
through, tearing off plates on the starboard quarter. the world has ever known. 
These wounds do not show in the photograph, as they • • • , .. 
are located on the port side. Railway", and the Telegraph In Spain. 

'l'he .. Cristobal Colon," owing perhaps to better man- Both the railway and telegraph systems of Spain are 
agement and greater speed, and the fact that she was in a very unsatisfactory condition and give rise to many 
shielded by other vessels of the fleet, was struck only complaints, especially among foreigners, and they are 
eight times, and succeeded in running forty-eight miles both examples of the pernicious methods which run all 
clown the coast before she was beached, the purpose through Spanish affairs. The railway system of Spain 
then being mani festly to keep her from falling into the comprises about 7, 500 miles of road, built partly from 
hands of the foe. She l ies on her starboard beam ends, private capital and partly from the proceeds of govern
her port battery pointing to the zenith, and before ment subsidies, which, up to the present time, amount 
grounding all her sea-cocks and Kingston valves were to more than $200,000,000. Most of the roads were con-

. opened, dead-lights smashed, ports and torpedo tubes structed under the supervision of the French and Eng
cleared-in fact, every effort was made to afford ready lish engineers and the securities have been very gradu
ingress to water. Fortunately she lies in only four fath- ally absorbed by French investors. 
oms of water, and there is some hope that she will ulti- The speed of the trains is very low. The express 
mately be raised. Evidently she largely escaped the trains run on only a few of the lines and even the " trains 
havoc wrought in other ships owing to her belt of de luxe," which run only first class carriages, with the 
Harveyized steel armor, which kept out the shots from fares raised by 50 per cent, seldom run faster than 
small and secondary batteries. Only two serious h its twenty-five miles an hour, while the ordinary trains 
are apparent, one from a 13-inch, t he other from a 9- never attain a speed of more than fifteen miles an hour 
inch shell. A second 13 inch missile exploded on her and are often behind time, specially in the southern 
armor without material injury, and the nose of a small- part of Spain.  Tourists usually select the first class 
er projectile is lodged in her bow armor. Our view of carriages, which are fitted up like those in France, but 
her was taken some distance away, but it will be ob- they are by no means as comfortable and clean as they 
served that her stern swung around toward the shore should be, and on the main roads they are often over
as she sank, leaving her battle or port side upward crowded. The n umber of seats is six or eight, and 
(her secondary battery guns pointing upward) and her some of these are often occupied by the conductors of 
port propeller out of water. The shore all along is the train and even railway laborers, who scramble into 
quite precipitous, which accounts for her strange prox- the train between stations, much to the disgust of the 
imity thereto. passengers. Every train is supposed to have a first 

As soon as official information, following careful ex- class compartment reserved for ladies and another for 
amination by experts, is received, it is hoped that some those who do not smoke, but the latter injunction is 
definite knowledge may be reached bearing on that seldom heeded by the Spanish t.ravelers ; but this is an 
all-important question of armor plate and the destruc- evil which is by no means limited to Spain, for in Hol
tive force of the modern projectile. land it is almost impossible to prevent travelers from 

The great destruction wrought by tire, not only in smoking in every compartment. The second class car
this engagement, but in the action of the Yalu, em- riages on the Spanish railways have narrow and un
phasizes more than ever the imperative necessity of comfortable seats for ten persons and are generally 
stripping our warships of all inflammable material. dirty and neglected. The third class carriages are, of 
As we saw in last week's issue, this has been carried course, impossible for foreigners, and they have some
out to some extent in the reconstructed " Newark" 

I 
times seats on the roof which are used exclusively by 

and " Chicago," by removing wooden partitions and the lower classes. 
substituting corrugated it'on be�ween the staterooms, In winter the carriages are heated by foot warmers. 
and by removing aU woodwork from proximity to the At nearly all railway junctions there are restaurants, 
guns. but those who pI'efer to eat in a more leisurely manner 

We shall take up the lessons taught by the engage- may provide themselves with food to consume in the 
ment at g�eater length in an early issue. railway carriage, but in this case the Spanish custom 

• • • , .. demands the formality of asking your fellow passenger 
The C urre nt S u pplement. to share the meal with you. 

The current SUPPLEMENT, No. 1178, contains a num- At the larger stations the luggage office closes a 
ber of articles of great interest. " The Opposing quarter of an hour before the departure of the train ; 
Leaders in the Philippi nes " is illustrated by a group so this necessitates the traveler being on hand m uch 
showing Aguinaldo and the chiefs of the revolt in these before the proper time. In some cases there are no 
islands. " Porto Rico : Its Natural History and Pro- waiting rooms, and where there are, passengers are not 
d ucts," is a timely article in view of the expedition allowed to enter either the waiting rooms or platforms 
which is now b eing Inade to conquer it. " The Prepar- unless they have their railway tickets. The railway 
ation of Meat Extracts " is an important article on a officials have not seen fit to pay much attention to issu
subject of which there is little literature. " The Art of ing return tickets, which are such a source of revenue 
Taxidermy : Mounting Large Animals, " is an i llustrated in Italy and other countries. Such t ickets are only 
review of Mr. John Rowley's new book. " The ' Telec- available for one or two days and are issued on a few 
troscope' and the Problem of Electrical Vision " de- lines only, and the reduction in the fare is generally 
scribes an alleged invention for t.ransmitting visual insignificant. Circular tour t.ickets are not u nknown, 
images invented by Szczepanik. There are many other but these tickets for combined tours in France and 
articles of considerable interest which will be found Spain have been discontinued, owing to the unstability 
listed in the Table of Contents on page 66. of Spanish currency. 
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is advisable to take a receipt, which is charged for. 
Telegrams are paid for with postage stamps, but 
money is accepted at the railway offices. 

.. . . . .. 
Typhoid and lee Cream. 

Not in all ice cream, but in some forms of this seduc
tive and frigid congelation, lurks an element of danger 
-one predisposing to disease and fatality. The fact that 
cheap ices are continually hawked about the streets by 
the dirtiest of all dirty itinerants is itself sufficient evi
dence. aside from the fact that medical practitioners 
have given voice to frequent and oft-repeated warnings. 
Boards of health have fulminated against the evil, and 
then have forgotten it all ; charity organizations and so
cieties designed for the protection and uplifting of the 
more indigent and least cared for of the h uman race, 
have decried the iniquitous traffic ; nevertheless, it still 
continues to flourish. Since the revelations of Doctor 
Campbell Munro in 1893, who traced an extended epi
demic of typhoid fever in Renfrewshire, Scotland, di
rectly to the sale of cheap and uncleanly ice creams, 
not a year has passed without similar epidem ics, from 
like cause, being discovered in America and Great 
Britain. The report of Doctor Munro shows that the 
ice cream was prepared on premises where was an un
reported case of the disease, the patient being a girl 
who, for a considerable part of the time she was ill, 
had been in immediate contact with the business. 

Several epidemics due to ices have been reported in 
Michigan, Wisconsin, I l l inois, and seven middle and 
south western States. Mr. Harris, the medical officer of 
health for Islington District, London, England, caused 
samples of the ices sold upon the streets to be examined 
by Doctor Klein, the well known pathologist, who 
found all were swarm ing with pathogenic bacteria; and 
Mr. Harris' own investigations of the premises where 
the stuff was man ufactured were equally startl ing: He 
found most of  the ice cream vended by cheap peddlers 
was unfit for use ; the methods of manufacture were of 
the filthiest, incl uding the blowing of eggs, foul uten
sils employed, utter disregard of any measures looking 
to cleanliness, storing in evil·smelling rooms (also em
ployed as sleeping apartments) and the use of stale and 
half-spoiled eggs and milk. 

In most of the cities in the United States precisely 
the same conditions obtain.  The itinerant cheap ice 
cream trade is almost wholly in the hands of the low
est grade of Italians, Polish Hebrews, and Armenians, 
among whom anything approaching sanitation, or 
even ordinary cleanliness, is un known. Doubtless 
boards of health, in most instances, have the power 
to deal with this unrighteous traffic, but, either 
through ignorance or a supposed trivial character, it  is 
general ly ignored. 

Typhoid is a fllth disease, communicated almost al
ways-if not invariably-through the f/llcal excretion ; 
this should be remembered. But it is not typhoid alone 
that is to be dreaded, for Illany of the contagions and in
fActious diseases may be disseminated in the same way ; 
further, the stale milk and eggs are very provocative 
of forms of ptomaine poisoning that in its milder 
forms is  assumed to be " bowel complaints " dependent 
on temperature changes, but. in its more virulent 
phases leads to suspicions of mineral toxics employed 
for purposes of suicide or assassination. Many puz
zling cases, especially among children, leading to fa
tality, doubtless have their inception in some such cause 
as this. 

Little fear may be had regarding the wares of the 
reputable confectioner or caterer, howe\'er. The very 
character of his trade, the standing of his customers, 
etc. , are such he cannot afford to conduct his bU!liness 
on any but the most sa�itary and cleanly basis. 

• • • • • 
Government A lnbulanees. 

• . . . .. I If the traveler has trouhle with the railroads, he will 
LYNDE BRADLEY, of Mil waukee, has devised plans for have much more with the telegraph offices. Our con

the use of the X-ray on board of war vessels and on the I ception of a telegram is a m essage which is sent on at 
Held. Mr. Bradley says that while it would be a simple once by wire, but the Spaniards divide their telegrams 
matter to bring the X-ray into use on a warsh ip, con- into two divisions, urgent telegrams, for which are paid 
siderable difficulty would be attached to the introduc- thrice the regular rate, and those which are sent in the 
tion of the apparatus on the fleld. A small outfit ordinary way. The smaller railway stations have pri
would have to be mounted on wheels for fiE'ld use. vat.e telegraph offices and the rates are higher than the 
The apparatus would, however, be much lighter and regular telegraph offices. The rate for a domestic tele
more portable than may be imagined, and his field gram is one peseta (twenty cents) for fifteen words, and 
apparatus could be finished in a week. The great help I each additional word is charged at one-tenth of this 
that the X-ray would be to surgeons lies in the quick sum. - Messages in the same province have lower rates. 
method of locating a bullet or splinter in a man's body, Telegrams may be sent to foreign countries, but an 

a fracture, or other seriOl18 injury.-West. Elect. I additional fee is paid on each foreign dispatch, and it 

In our last issue we described one type of govern
ment ambulance. We now understand that an Indiana 
fi rm of carriage and wagon makers has received orders 
for 500 Rucker ambulances since the outbreak of hostil
ities, and up to the present time they have shipped 3 1 6, 
and 50 are to be delivel'ed weeldy, until the order is 
filled. Under the fl'ont end of the wagon, and extend
ing the full width of it, is a water tan k 16 X 19 inches. 
The inside of the wagon is fitted to accommodate six 
persons. T wo litters are made to fit in the bottom and 
t.hey may be taken out when not in use. Two litters 
are also suspended from the top, leaving room for two 
wounded soldiers to be placed above their companions 
at the bottom of t.he ambulance. The ambulances are 
finished in natural wood. The same company also re
ceived orders for 1 ,000 army wa�"Ons : 500 of t hem have 
been del ivered and the remaining 500 are being made. 

. . . . .. 
The Ha,val l n D  Islands as a Trade Ce n.,e r. 

Now that the United States has annexed the Hawaii
an Islands, intense interest is being manifested in the 
commerce of these islands. We shall, of course, now 
reap trade advantages as the result of their union with 
the United States ; but it is a satisfaction to know that 
last year the people of Hawaii bought nearly $8,000,000 
worth of goods from all parts of the world and over 75 
per cent of these goods caTDe from the United States. 
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PUEBLO ARTS AND INDUSTRIES.-III. tribes as makers of pottery, they do not use nor have print of the basket in which the jars were moulded 

BY C08)(08 )(INDBLBFF. they any knowledge of the potter's wheel. The can stil l be seen upon the bottom. 
Although blanket and textile weaving is the art pro- largest specimens are formed like the baskets by coil- Ordinarily no such marks are to be found. As the 

duct which has made the Pueblo Indians most widely ing upon itself a fillet or rope-like piece of clay, press- coils of clay are laid on they are pinched together with 
known, the allied or antecedent arts of basketry and ing the coils together, and finally smoothing the sur- the finger and thumb, and the surfaces, interior and 
pottery have equalIy exterior, a r e  ru bbed 
developed. The con- s m o o t h .  Wonderful 
ditions under which uniformity of thickness, 
these people live are so seldom exceeding an 
simple and their me- eighth of an inch even 
thods are so primitive in a large piece, is ob-
that the connection be· tained in this very 
tween the three indus- primitive way. In one 
tries is still apparent, type of jar, common in 
even to the casual in- antique specimens but 
vestigator. The elabor- still made to-day, the 
ate blankets are a de- exterior surface is not 
velopment f r o  m the smoothed, but shows 
si lllple baskets, and the all the thumb marks. 
fine pottery, easily the Sometimes these are ar-
best made by any tribe ranged so as to form 
in the United States, geometrical designs, but 
are little more than usually all such marks 
baskets of clay. are carefully obliterated 

Of all the Pueblo and the s u r  f a  c e is  
tribes, the lUokis, or  smoothly polished with 
Hopi tribe, in Western a hard pebble. An ela-

Arizona, excel in mak- borate design, usual ly  
ing baskets. They have geometrical in charac-
them of all kinds, varit'- ter, and closely s imi lar 
ties, and sizes, from the to those on the ba�ket�, 
roughly made panniers is painted on the S l l luol II 

of twigs designed to su rface, cOlllmonly i n  
carry heavy loads upon b l a c k ,  someti llles i l l  
the back t o  the fine black and red, ran· I �" 
plaques so closely woven in complex patterm; i . .  
that they will hold other colors. 'f i le Jlot,; 
w a t e  r ,  and ranging are burnt in the 0\ ' <.' 1 ' 
through all degrees of air, a good day lJ e i u g  
ornament. T h e  intro- selected, and careful 
duction of beasts of bur- attention is given to 
den, horses and burros, PUEBLO POTTERY lIIIAKING. them until the opera-
occurred at a much later tion is c o m  p i e  t e d .  
date in Moki than on the Rio Grande, and even at the face and polishing it with a small pebble. The iIlus- Very few pots are lost in burning. 
present day llluch of the cal'l'ying is done on the backs tration shows the regular water jar in various stages What the ancient practice was i n  burning pottery 
of men. As the villages are located on the tops of the of manufacture. has not yet been determi lled. At the presen t day 
mesas, 500 01'  600 feet above the valleys where the culti- There is  an abundance of fine clay throughout the compacted sheep d ung is the material used, and this 
vated fields lie, all the products, as well as wood and Pueblo country, and practically every village makes its is taken from the corrals where the sheep are placed 
water, must be carried up to the1ll. Constant practice own pottery. The work is usually done by the old every night. In cOIl l'se of t ime a well cOlllpacted 
has made the people perfect in the carrying of loads, women, who break up and work the clay, mixing with \ layer of the material is fOI'med in the corrals. This is 
and long strings of women can be seen any morning it a small percentage of fine sand and a proportion of taken out, dried , and stored for future use. When the 
winding their way up the devious and difficult  trails to pulverized potsherds, obtained preferably from some vessels are ready to burn, they are stacked up in SOlliE> 
the mesa sUlllmit, each loaded with a wat.er jal' filled ruin in the vicinity, where bushels of pottery frag- place, away from the vi l lage, wel l sheltered from the 
from the wells below ; while at the harvest season it is ments can be picked up. When the clay has been put wind, and the dung- is placed �elow and around thelll .  
not unusual t o  see an o l d  Illan loaded with t w o  dozen i in good condition, it is rolled out into fillets and coiled It burns slowly, with a steady heat, and the fire is 
or more watermelons in a huge pannier on his back, I upon itself like a rope. The base or commencement carefully attended by the old women, who spread 
slowly toiling up the trail. One would think that of the coil is placed in one of the flat baskets before blankets and screens on the windward side, unti l 
such work would pro- the operation is COlU-
duce great muscular de- pleted. 
velopment, but i t  does In the Indian system 
not. The average I n- of belief, animate spit'its 
d ian has no apparent inhabit inanimate ob-
chest muscles, and many jects, and, in the llIaU II -
a man climbs the trails facture of such objects. 

to the villages loaded the idiosyncrasies of t i l l ,  
with over 200 pounds spirits must be cou "  
of field produce, and sidered. Thus, in bul'l1-

does it without distress, ing p o t  t e r y ,  certain 

notwithstanding t h a t  things must be done, 

he has no visible calves or the process w i l l  re-

to his legs. A white suit in failure. Prac-

man would break down tically, every jar or 

at once u n d e r  such bowl which is decorated 

work, b ut the natives has a line about its 

al'e apparently inured neck or mouth. But 

to it. this line must never be 

Food products of all complete ; it must be 

kinds are stored in the broken somewhere to 

houses in baskets, most permit the egress of the 

of which are bowl-l ike spirit of the pot. If 

or tray-like in form, l ike this is not done, the 

the examples shown in spirit, in struggling to 

the i l lustration. These escape during the burn-

are usually made of the ing, will rend the piece 

split leaves of the yuc- to fragments. Similarly, 

ca, which are flexible in the coiled baskets, 

but very tough, and in the end of the coil must 

use last for many years. be left unfinished, or 

In making the basket serious trou ble will re-

the work is commenced suit. 

in the center, as in the 
example shown on the 
left of the woman in 
the illustration, and the 
ends of the split leaves 
are turned over to form 
the finished edge, as in 
the finished specimen 
shown on the right. · The pleats form a design like that 
seen in the picture. They are the everyday working 
baskets of the people and are seldom ornamented in 

any other way. 
Notwithstanding the pre-eminence of the Pueblo 

ROPI BASDT KAXER. 

described. and the pot remains in this basket until it is 
dry enough to "handle. In some antique specimens of 
pottery obtained from ruins which were inhabited at 
the time of Coronado's expedition, and which are the 
finest specimens of aboriginal pottery so far found, the 

almost inflnite, 

When a pot is no 
longer wanted for u se, 
as, for example, when it 
is placed upon a grave. 
it is . .  killed" by pUllch
ing a hole in the bot-
tom. The variet.y and 
detail of this belief is 

and can only be alluded to here. 
. .  , .  

IN Brussels, Belgium, the payment of a special fee of 
3 cents secures immediate delivery of a letter, postal, or 
parcel by a bicycle postman. - Uhland's Wochenschrift. 
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Gold Beating. 

BY O. G. HOLT. 
Imagine a % inch cube of pure gold that could rest 

on one's thumb nail being hammered and expanded 
until it would cover the floor of a room 12 feet square, 
or an area of 144 square feet-or a mite of the precious 
metal of the size of a pin's head being flattened and ex
tended to 25 square inches-and some idea may be 
gained of the wonderful ducti l ity of this most beauti
ful and costly of all the metals. Few, perhaps none, 
of the arts have corne down to us from medilllval 
periods with so little change as that of gold beating. 
'f hree thousand years ago it  was practiced in aU 
essentials as it is to-day, for the coffins of Egyptian 
IlIummies are ornamented with gold leaf as thin and 
fragile as that of modern days. Machinery has never 
been able to su ccessfully supplant the time-honored 
process of han d work. 

I t. is supposed by some that an alloy of the baser 
metals is essential to a great reduction of gold, but this 
is not so. On the contrary, alloys tend to lessen its 
malleability. Hence. as gold leaf is sold by superficial 
measurement rathel' than by weight, there would be 
little or no advantage in using an alloy simply on the 
score of economy ; but it i m parts to the metal greater 
rigidness and lessens the liability to adhesion to the 
leaves of parch ment or paper bet ween which it is 
beaten. The al loy is also essential in giving a desired 
color. Taking 1 ,000 as the standard of purity, the 
gold used in the heatel" s art is from 960 to 985, or 
about 22� carats, 24 carats being taken as the standard 
of purity. 

The alloys used are silver and copper, in varying pro
portioll!:', according to the color desired : for red gold, 
copper is freely used as an alloy ; for pale yellow, a 
small q uantity of silver, etc. The workman having 
decided on the color desired, places the gold with its 
al loy, together with a small quantity of borax and 
sometimes corrosive subl imate, in a small crucible and 
fuses the mass, subjecting i t  to greater heat than is 
necessary to merely melt it, in  order to increase its 
tenuity. When sufficiently heated it is poured into a 
small cast iron mould coated with what is technically 
termed " brhne," being usually burnt talc, which pre
vents the gold froUl adhering to the mould when re
moved. This ingot is usual ly 1 inch wide, 5 inches 
long, and r3fi of an inch in thickness and weighs about 
50 penny weights, or 2� oz. Troy. In some establish
ments in this country the ingots weigh 55 penny
weights. The ingot is n ext annealed by being ham
mered on an anvil and then placed in  a coal fire and 
brough t  to a red heat and allowed to cool, after which 
the laminating process follows, which consists in pass
ing the gold through steel rol lers several t imes, the 
rol ls being grad ual l y  brought closer together to red uce 
the th ickness of the metal until the little ingot is 
transformed i nto a ribbon from 7 to 8 yards in 
length, the width remaining 1 inch, as at first. The 
workman then, with his shears, cuts the ribbon into 
little sections 1 i nch square. 

These pieces are next placed between small sheets 
of very tough paper, manufactured chiefly in France 
ami Germany. These sheets or leaves are 3� inches 
�quare and from 180 to 200 in number. The package is 
k nown to the trade as a " kutch. " The small pieces of 
go!!l are placed exactly in the center of the paper, so 
that the edges form a vertical l ine. This is essential to 
a uniform expansion of the metal in the process of beat
ing. Next, a " band " or case of tough parchment, 
open on two sides, is drawn over the packet and an
other case over this, covering the two edges left ex
posed. An anvil of marble or granite, 9 inches square, 
with its base resting on a foundation, sunk 2 feet in 
the ground to secure firmness, is employed i n  the beat
ing process. The face of this an vii is surrounded by a 
hard wood table with raised edges on three sides, while 
in front, next to the workman, is a leather apron with 
an expanded pocket for catchin� waste particles of 
gold. The hammer used has a circular and slightly 
con vex face, 4 inches in diameter, and in the first or 
.. ku tch " process its weight is 18 pounds. The blows, 
which fal l  with absolute regularity, are first directed to 
the center of the packet and then with lessened force 
toward the edges, until, on removing the bands, the 
little films of gold are found to have reached the edges 
of the "kutch," when the beating is discontinued. This 
process occupies about one-half an hour. The next 
operation is called " skewing, "  that is, the gold leaf is 
removed from between the leaves of the " kutch" by 
means of delicate wood pincers, wood beiug used be
cause gold in this reduced state would adhere to metal . 
Each gold leaf is next d ivided into four equal parts, 
being cut by a tiny cane or bamboo appliance, having 
sharpened edges, called a " wagJu. " These subdivided 
pieces of gold are next placed between the leaves of a 
"shoder, " similar i n  construction to the "kutch,"  except 
that the leaves composing it are vellum instead of 
paper ; it is also somewhat larger, being 4 inches 
sq uare and ;!:( of an inch thick. It will be noted that 
now the original leaves of gold, say 180 in number, 
have been increased by cutting to four times that 
number, or 720. 

The filling of a "shoder" requires one hour. Then the 
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beating is continued with a hammer of lighter weight, 
usually about 12 pounds, for two hours. The sheets of 
paper and vellum, between which the gold is placed, 
are invariably coated evenly with the finest talc, or 
some similar material, to prevent the adhesion of the 
metal. During the beating process the workman 
changes the hammer from one hand to the other, and 
shifts the packet, but never varies the regu larity and 
precision of the stroke. He also freq uently " riffies " 
the leaf d uring the process, that is, he removes the 
bands or cases and bends and manipulates the package 
to prevent the gold from sticking to the sheets with 
which they are in contact. When the gold in this oper
atio n  has been expanded to the edges of the " shoder" 
it is again subdivided, each leaf being cut into four 
parts, being now sixteen times thinner than it was in  
the first process ; i n  other words, instead of the original 
180 leaves of gold, there are now 2,880, but trimming 
and imperfect leaves reduces the final output of the 
" beating "  to 2,000. These reduced pieces are placed 
between the leaves of moulds similar to the "kutch" and 
" shoder," except that the sheets are made of a skin of 
great tenacity, fine texture, and perfectly smooth sur
face. These skins are made from the large intestine of 
the ox : They are stripped off in lengths of 2 or 3 feet 
and treated to an alkali solution to free from grease, 
then thoroughly cleaned, and doubled by placing the 
two mucous surfaces together, which causes them to 
unite, after which they are treated to various chemical 
applications to increase the toughness an d the better 
adapt to the purpose intended. This is the most expen
sive part of the gold beater's art, as no less than 350 to 
500 oxen m ust be slaughtered in order to obtain enough 
skins for one mould. A mould can only be used for 
about 200 beatings, after which the skins are used for 
the " shoder, " which does not require a membrane of 
such perfect texture. These moulds are more expensive 
than the gold they contain, each mould costing not 
less than $45. The contents of one " shoder, " when di
vided as indicated, will fill three moulds. 

The gold leaf having been placed in the center of the 
mould, as in the former operations, it is beaten for four 
hours with a 7-pound h am mer ; also during this process 
it is frequently annealed without removing it from the 
mould. When the final beating is completed, the gold 
is reduced to ahout lnnr1lflf o  of an inch in thickness, 
or at least 1,000 times thinner than ordinary printed 
paper-truly a marvelous result. The above is  about 
the standard thickness of gold leaf employed for de
corative purposes ; for dentistry it is m uch thicker 
and without alloy. 

Following the final beating of the gold is another 
operation called " booking, " done by girls, as their 
fingers are supposed to be more deft and delicate than 
those of boys. In some establishments the leaf for 
" booking "  is sent to the homes of the girls, where the 
work is done, but this is not general. The finished 
leaf is taken with the slender wood pliers and placed 
between leaves of tissue paper coated with red chalk 
applied by a soft brush ; .the chalk prevents adhesion. 
Gold leaves to the number 25 constitute what is techni
cally called a " book,"  and 20 books make a " package" 
-that is. 500 leaves. The standard weight of a book is 
exactly 5ill grains of gold. Thus the original ingot weigh
ing say 50 pennyweights (2! oz. Troy) has been Imanipu
lated for thirty hours, or three working days, and the 
final product is 80 books of 25 leaves each, with a rebate 
to the workman of the leaf trimmings, more or less, ac
cording to his expertness, for which " scrap " or trim
mings he receives credit at the rate of $1 per penny
weight if in excess of a specified amount, and with a 
debit in a l ike sum if there is a shortage. The standard 
for a "  beating " is 80 books. The most skilled work
man rarely produces more than 160 books (two beat
ings) per week. 

As gold leaf is not sold by weight, it is to the interest 
of both employer and employ� to carry the expansion 
of the gold to the greatest limit, and now and then a 
workman becomes quite proficient in this direction ; 
but the compensation at best is small , $3. 20 per beating 
being the present standard of wages in the United 
States. This would only yield the best workmen $6. 40 
per week, which, of course, would be supplemented by 
the credit for scrap returned ; but $15 per week is under
stood to be about the maximum compensation, while 
many workmen less proficient eke out scarcely more 
th an $1.50 per day. 

The business in the United States is confined chiefli to 
New York and Philadelphia, there being some 20 or 25 
establishments in the two cities, employing sOllle 200 
workmen. While London, Paris, and Florence are i lll 
pOl·tant centers of the industry, Germany is the chief 
competitor. The most relentless foe to the gold beater's 
product is a cheap and spurious substitute known as 
" Dutch metal, "  which is i mported in great quantities, 
which, however, contains 110 gold, being composed 
chiefly of copper subjected to a treatment which 
gives it great brill iancy and a resemblance to genuine 
gold leaf ; this inferior metal is used for stamping 
books, gilding picture frames, wal l paper, interior hOllse 
decoration and many other purposes for which genuine 
gold leaf was formerly employed, and the only apology 
for its use is its cheap price. The retail price of Dutch 

metal in the United States is about $1.25 per package 
(20 books of 500 leaves), while that of genuine gold leaf 
is $7 for the same quantity. 

It would seem in a country l ike this, where the pro
duct of gold mines has reached such enormous propor
tions, the business of converting it into articles of sta
ple commercial value would take foremost rank ; but 
such is not the case, because we have not yet practi
cally solved the problem of cheap labor. 

The art of gold beating req uires years of apprentiee· 
ship ; it also requires intell igence, skill, and deftnes� 
in the use and care of tools. The tools must be frep 
from moisture and of uniform temperature to insure 
success in the varied manipulations of the precious 
metal with which they come in contact. It is hoped 
the day is not distant when the gold beater's pro
fession will receive the recognition it seems to so j ustly 
merit. 

• • • • 

Spain'" Lo.... of Empire. 

On his accession to the Spanish throne in 1556, 
Philip II. found himself ruler of the greatest empi re the 
world had seen since Rome was at. the zenith of its 
power. Its navies were famous for their greatness and 
they ruled the ocean, its armies were famous for their 
prowess, she swayed the destinies of Europe, had pos
sessions in all the continents, and may be said to have 
owned the Americas, North and South. Samuel John
son, writing as recently as 1740, when complaining of 
the poor people'!:' h ardships, said : 

Are there no regions yet unclaimed by Spain ? 
QuIck, let us rIse, those happy lands explore, 
Aud bear oppressions' insolence no more. 

The Spanish empire was the result of marriages, 
conq uest, and d iscoveries ; its decline and fall may be 
ascribed to the ruthless character of the Spanish people. 
When Columbus discovered San Domingo, it had a 
population of 2,000,000 ; i n  1530 this population had 
dwindled to 350,000. Cortez in Mexico and Pizarro in 
Peru were ideal Spanish conquerors. 

In the latter part of Philip's reign [he died in 1598J 
Spain lost all, or nearly all, of her dependencies in 
north Africa, and early in the next reign, Burgundy, 
Naples, Sicily, and then Milan. In 1609 the Nether
lands were lost ; in 1628, Malacca, Ceylon, Java, and 
other islands ; in 1640, Portugal ; in 1648 all claims were 
renounced to Holland, Brabant and parts of Flanders; 
in 1649 were lost Maestricht, Hertogenbosch, Breda, 
Bergen-op-Zoom, and many other fortresses in the Low 
Countries, in which year the crown tacitly surrendered 
supremacy on the seas to northern Europe ; in 1659 
Rousillon and Cardague were ceded to France, mak
ing the Pyrenees the boundary between the two coun
ties ; in  1668 to 1672, the last of Flanders was given up ; 
in 1704, Gibraltar was lost ; in 1791, the Nootlm Sound 
settlements ; i n  1794, San Domingo ; in 1800, Louisiana; 
in 1802, Trinidad ; in 1819, Florida ; from 1810-21 were 
lost, Mexico, Venezuela, Colombia, Ecuador, Peru, 
Bolivia, Chile, Argentina, Banda-Orienta l, Paraguay, 
Patagonia, Guatemala, Honduras, N icaragua, San 
Salvador, Haiti, and numerous islands pertaining to 
the American continents, all the possessions in the 
Western Hemisphere, in fact,· save Porto Rico and 
Cuba, which already apparently are as good as lost. 
The future of Spanish Morocco, and of the Philippine, 
Caroline, Sulu, Ladrone and Canary groups has yet to 
be settled. -Memphis Commercial. 

.. . . , .. 
The Lau nch of O u r  Flr .. t Torpedo Boat 

De .. troyer, 

The torpedo boat destroyer " Farragut" was launched 
at the yards of the Union Iron Works, San Francisco. 
on July 16. This is our first vessel of the type, wh ich 
is considered so valuable by foreign navies and which 
proved so worthless to the Spaniards. The " :Farra
gut" was authorized by the act of 1896, and it is built 
on the lines of the British torpedo destroyer " Desper
ate," but, in building the vessel in America, the British 
boat has been enlarged and improved upon. The ves· 
sel is 210 feet long;  beam, 20 feet ; draught, 6 feet 3 
inches. The displacement of the " Farragut" is 273 
tons, and, like the " Desperate," it is classed as a 30-
knotter. The coal capacity of the " Farragut" is 
about 80 tons. She is built of the best nickel steel, 
and is unarmored. She has a battery of 6-pounders. 
The contract price of the " Farragut" was $227,500. 
Great Britain has six vessels almost like the " Desper. 
ate." The engines of the " Farragut" are of the verti· 
cal expansion type. operating twin screws. 

• • • • • 
Rearming of the " St. L o u l",." 

The converted auxiliary crui5er " St. Louis " is now 
furnished with four 5-inch guns. These are installed 
one amidships forward, one amidships aft, and one on 
each side. The forward and aft guns are stationed 
so that their range of fire will extend through an arc 
of 270 degrees each. By this arrangement the " St. 
Louis " now has as formidable a broadside fire as the 
" St. Paul," " Yale. " or " Harvard," each of which 
has six 5-i nch guns distributed along its sides. In ad
dition t.o her 5-inch guns, the " St. Louis " still retains 
her secondary battery of eight 6-pounders. 
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RECENTLY PATENTED INVENTIONS. 
Bicycle A ppliances. 

BICYCLE - HOLDER.- CHARLES B. DURFEE and 
FRANK M. WILLIAIIS, Belleville, N. Y. The purpose of 
this invention is to provide a bicycle-hoider which shall 
be �imple, inexpensive. and compact. According to tbe 
invention, a vertical support is recessed to receive the 
tread of the wheeis. To this support an arm is piv
oted at one end to fold down thereon when not in lise. 
A recessed block pivotally mounted, is adjustably secured 
to the arm, whereby, whPon the iatter is swung outwardly 
from the suppori, the recessed block can be engaged with 
the bicycle frame to hold It against the support and above 
the fioor. 

BICYCLE-STAND.-JOBN F. BENGERT. Brooklyn, N. 
Y. To provide a stand whicb can be permanently carried 
on the bicycle frame without Interfering with the action of 
the wbeeis, which can he used either on a road or on the 
Hoor of a buildmg and which enables the bicycle to be 
raised from the gron nd if necessary, tbis inventor has 
devised a support consisting of a bracket attachment for 
thc bicycle frame, a sleeve or socket held to rock upon 
the bracket attachment and a standard having end move· 
ment in the sleeve or socket and provided with a foot. 
By the arrangement described, the standard may be 
placed at an inclination to hoid the frame in an upright 
position when the rider has dismounted, or the standard 
may be piaced in a vertical position to support the frame 
so that its wheels will clear the gronnd or fioor. 

Electrical Inventions. 

ELECTRIC·RAILWAY. - WILLIAM W. DOTY, New 
York city, JAIIES A, McKNIGHT, Mount Vernon, N Y., 
and CHARLES GRANTEN, New York city. The object of 
this invention I. to propel cars and trains while main
taining 11 steady current for running .the cars properly 
without danger of deadly overhead or rail currenta. 
In addition to a feed wire, there are also employed a 
sectionai working �onductor and a series or cilcuit
controllers, one for each section of the working con
ductor. Each of the8e circuit·controllers comprises 
a switch made with a conducting and a non-conduct
ing section, an electric actuating. device electrically 
connected to the working conductor section belonging 
to that controller and two eircuit.closers controlled by 
the switch, so arranged that only one of them can engllll:e 
the non.eonducting portion of the switch at a time. One 
circuit-closer operates when the electric actuating-device 
is energized to connect the feed· wire with the working. 
conductor section belonging to the same controller. The 
otber circuit.c1oser operates when the electric actuating· 
device is de-energized to connect the feed-wire with 
the working conductor·section belonging to the next 
controller. 

ELECTRIC CUT·OVT.-HARRY A. LEWIS, Norris· 
town, Pa. This invention provide8 an eiectric cut-out 
designed for use in a iine-wlre to relieve a building 
from danger of a strong or excessively charged current 
produced by lightning or other causes. the apparatus 
breaking the corrent automatically and diverting the 
current from the building. The cnt·out is provided with 
a circuit. breaker Interposed in the line wire, and with 
a thermostat comprisinl: a tube fixed at one end, a Wire· 
coil in the tube, a rod held to press the coil ageinst 
the tube to heat the iatter, and Intermediate mechanism 
for connecting the tnbe with the circuit-breaker. A 
strong or excessively charged current heats the tnbe and 
causes it to act on the current-breaking devices. 

F U S E · H O L D E R, CIRCIDT·BREAKER. AND 
LIGHTNING·ARRESTER.-HARRY A. LEWIS. Nor· 
ristown, Pa. To provide an improved fuse-holder, cir· 
cuit breaker, and Iightning·arrester arranged to protect 
instruments and hnildings from the elIects of high-volt
age currents, produced by lightning. this inventor has 
devi.ed means whereby the current is either pas8ed into 
the earth or let out hy a return wire. The device com· 
prises a 8tationary contact adapted for connection with 
an eiectric circuit, a movable arm Iikwise adapted for 
connection with the circuit, a stationary insulating-block 
normally engaged by the movable contact and separating 
it from the stationary contaci, and means adapted to be 
relcased by a high·tension <iischarge for holding the 
movable contact normally stationary. This contaci, 
when released, is arranged to move first into ebgagement 
with the stationary contact. and then away therefrom. 

INSULATOR.-CHARLES L. WINOARD, Walla Walla, 
Wash. This insulator is coustructed with two duplicate 
sectiolls matching to form a tubular body. Each section 
has its edges provided with iuterlocking shoulders, and has 
a head provided with a notch leading to the bore thereof, 
t,h.ough which notch the conductor may be passed. 'rhe 
insuiator may be applied after the wiring is done, or it 
may be fI ... t put in place and the wire then nm through 
ii, as may be most convenient. Wben once in place, the 
·in.ulator cannot be removed accidentally. 

J t it-Utif i t eMeritltt. 
beiow this axis and extending crosswise thereof, a hori
zontal shaft is jonrnaled. On the horizontal shaft an 
elevator ill freely suspended, comprising a verticai screw· 
shaft and a casing surronnding the shart engeging gear· 
wheeis iocated on the horizontal shaft and vertical shaft. 
A pulley is mounted on the horizontai shaft and is con_ 
nected to rotate with the gear-wheel thereon. Pulley. 
are also monnted to rotate abont the suspension-axis of 
the hanger. A driving connection passes over the pnl. 
leys. 

ROTARY ENGINE.-SAIIUEL T. WILSON, Charles· 
ton, W. Va. This rotary engine comprises a cylinder. 
casing, two separabie rings attached to the heads 
and forming an annular cylinder open at one end. 
an abutment projecting from the casing.head and a 
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ment in pneumatic railwaY·8ignaling apparatu8, com· 
prising an air. pumping apparatus operated by the pass· 
age of the car· wheels and a distant air·motor operated 
by the air thus pnmped and sounding a bell. From the 
air-compressing or pumping device actuated by the 
passing of the train, ieads an air.supply pipe. A reo 
action wheei composed of hollow arms. having tangen
tial opedings at tbeir outer ends and having a hollow 
axis connected with the alr.suppiy pipe, is also pro
vided. With tbis wheel a di.k revoives, having side 
projecting lugs or arms. A bell surrounds the di.k, and 
a spring-controlled 8triker is partly interposed in the 
paths of the Inp mentioned and i8 engaged therehy to 
sound the bel l. 

AUTOMATIC APPARATUS FOR PREVENTING 
COLLISIONS. - JOHANNES VERIIEHREN, Hellerllp, 
Denmark. Tbls apparatus is designed to prevent col
lisions between trains, and consists of mechanism be
tween the rails which is set in action hy the train when 
drawn up at a station or stopping place. This mechan. 
ism actuates an appliance arranged at a distance from 
the stopping place in Buch a manner that the appliance 
works a brake apparatus on auy train which may suhile
qnently arrive at that point and thus stops it, independ
ently of the engine driver and irrespective of any .ignal 
being at H danger " or at •• safety." 'l'he appliance in 
question is placed at soch a height from the track that 
it can engage with an arm extending from the side of 
the iocomotive arriving at that point and thereby actuate 
the brakes. The appliance is brought into operative 
position hy means of the mechanism at tbe stopping 
place, which Is actuated by an entering traiD. 

Milicellaneous I nventions. 

ADJUSTABLE SPRING-BEARING.-NICOLAS Du
v AL.PIHET, Paris, France. This invention provides a 
suspension device for the frames of light vchicles, such 
as bicycles, and has double springs or cushions be. 
tween each member of the fork and the wbeel·axle, one 
spring of each set being a compresRion spring and the 
other an expansion spring. Both springs are located in 
a single casmg above the axle. 

PAPER PLANT·BOX. - JOSEPH T. CRAW, Jersey 
City, N. J. 'l'he pnrpose of this tnvention is to provide 
a paper plant· box in which seedlings may be grown and 
young plants reared. The paper. box is made from a 
blank comprisinl: a series of panels ot the shape of a 
parallelogram, one of the end panels heing provided 
with a side flap. A l l  of the panels are provided with 
rectangular fiaps at their lower edges, each of the b" ttom 
fiaps being provided with a diagonai .Iot to receive a flap 
when forming the box. Boxes of this .quare form have 
the I\dvantage of economizing .pace, since they may be 
closely packed together on a growing table or in a cold 
trame, each box flttiug directly ageinst its neighbor. 

CORNICE·LADDER.-JAMEs W. ANDERSON, Phila· 
deil,hia. Pa. To provide a iadder especially adapted to 
be hung from a cornice, which iadder shali be durable, 
hght, and easily spplied. this inventor has devised vari· 
ous new improvements. To the lower portion and at 
one Ride of the IlIdder, a horizontal piatform i8 secured. 
Two tender·rails are located respectively at each 
oide of the platform and are adjustable horizontally. 
The fender·rails exwnd laterally beyond the side or the 
ladder opposite the side having the platform. A guard· 
rail is secured to and extends transversely across the 
fender.ralls, and bas its ends projecting beyond the 
fender_rails and provided with tran.verse extensions, 
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(7468) S. R. M .  asks : Which of two 
Itlass halls, No. 1 and 2, exactly the same size, weight and 
materi�1 and conditions, would be the m08t likely to 

, hreak were they brought together at dilIerent speeds, No. 
I at one· half the speed of No. 2. ail conditions except 
speed to be the sameY A. The two glass balis will be 
subject to an equal breaking force at moment of collision. 
This is in accordance with Newton's third law of mo ' 
tion. Action and reaction are equal. Or, as it is stated 
more fully in Kent's " Pocket Book," " If a force act to 
change the state of a body with respect to rest or motion, 
the body will olIer a resistance equal and nlrectly op· 
posed to the force," The answer then is, Both will 
break if the force of tbe hlow is sufficient to break eitber. 
Yet i t  is a common belief among sailors that In a colli,ion 
the vessel which is going faster is injured less than the 
one that is moving .lower. This notion d""s not seem 
to be supported by the result of the recent collision of the 
" Bourgogne " and the " Cromartvshire." The bail No. 2, 
moving twice as rast as No. I, will have four times 
the energy of No. I, and couid strike four times 
as heavy a blow upon any barrier capabie of receiv
ing it. But blLlI No. I cannot receive the full energy 
of No. 2. any more than an egg can receive and UBI' up 
the full energy of the blow of a sledge. After the �Iedge 
h .... demolished the egg. it will deal a heavy blow to the 
surface upon which the egg lies ; so hall No. 2 can over
come the energy of No. I, and ita fragments will move 
on in the same direction as before the coiIision with 
three.fourths of its energy remaining in them, the other 
fourth having been used in stopping No. 1. No. 2 can only 
spend again,t No. 1 as much energy aH No. t possesses, 
aDd No. 1 can u.e against No. 2 the same amount of 
energy. Now if this will break one of the halls, it will 
break both of them. since, by the conditions of the 
problem, they are equally strong. This was well under
stood as long ago as the time of Socrates, who is re ' 
ported hy Plato, as asking: .. Is not the striker hit 
with the same blow as he who Is .truck Y" 

BUILDING· TRUSS. - WILLrAlI A. BORING, New 
Mechanical Devices. York city. The purpose of this invention i8 to provide 

STENCIL·MAKING MACIIINE.-JULIUS STERN- a trus. for use in spaces which will not receive any 
FELD, New York city. The pUrJlose of this invention is other form of truss of equal bearing capacity in propor
to prol'ide a machine for puncturing paper accurately, • tion to its weight, and whicb posses .. s great lateral 
so as to form stencils snch as those used for marking the ! strength to sustain a wind load bearing on a 
outlines of munograms. The machine is arranged to \ strllctllre supported by the truss, The trnss comprise. 
permit the operator to form any desired number of .ten- two base-chords, an apex. chord, struts extended from 
cils at the same time, and comprises a depending bear· the base.chords to the apex-chord and a center.beam 
ing mounted to tum a counterbalanced arm piv. extended longitudinally of the trus., at its base. From 
oted in the bearing, and a C81!ing provided with a rod about the center of tbe struts to this beam, knees extend. 
projecting from its upper face and with a tube projectine: From about the center of each strut to the base.chord, 
from Its lower face . In the casing a cone-pulley is brace8 exwnd. The hraces and knees serve to strengthen 
mounted. on the shaft of which an eccentric Is the struts in three directions. 

(74611) J. W. E. says : How far can one 
of our large battleships be seen With aid of glas. ? In 
ot.her words, how many miles can a battleship be seen by 
looking titrough glasHes Y A. The distance at sea at which 
a vessei may be seen with a glass depends upon the 
height of the vessel's upper works, a8 well as the height 
of the obscrver above the sea. When the heights of 
both vessels are rrom 25 to 30 feet, their upper works may 
be seen at 13 miles. From a masthead 100 feet above 
the sea tt.e upper works of vessels may be seen 20 miles 
ill clear · weather. The smoke of steamers sbows their 
position from 25 to 30 miles distance. 

... cnred. to which a needle·carrying rod Is connected 
projecting ont throngh the tube. On the counterhalanced 
arm are pulI�ys and below ii, a driven puIiey is mounted 
In a support. Around the pnlleys an endless belt passes. 
Tightening'pulleys are carried by the snpport of the 
driven pulley. 

ELEVATOR FOR GRANULAR MATERIAL.
AresToLos MARANGOS, Marseille.. France. To pro. 
vide an elevator of the type used on Hoats or pontoons 
for loading or unloading ships, thiS inventor has devised 
a construction which is not alIecud by the pitching of 
the fioat on which it is placed. To a mll8t, a hoom is 
mo,ably connected. A hanger is suspended from tbe 
boom to swing about a horizontal axis. In the hanger 

JAR. - JOHN SCHIIIS, Anderson. Ind, The leading 
feature of this design is the sectionai configuration of 
the month of the jar, with an externai ontward fiare in 
an upward direction and with an inner Hared portion 
uniting with the rounded inner surface. The jar.body 
is formed witb plane panels and slope. thence into union 
with the ornamented cylindrical neck. 

NOTE.-Copies of any of these patent. wiII be rurn
ished by Munn & Co. for 10 cents each. Ple!U!C send 
the name of the patentee, title of the invention, and date 
of this paper. 
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A larm. See Railway shima] alarm. Alkali metal'" from their chlorids, apparatus for producing. P. Danckwalldt . . . . . . . . . . . . . . . . . . . . . .  607.500 Animal trap. J. Knoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.691 Arm rest, I ... Barr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.675 
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Ar�g�u���;:8 �}?;i,���������d���. �����.l��. ���� 00i.777 Baking pan, J. Matby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607.759 Barre), beer. R. Piotrowski. . . . . . . . . . . . . . . . . . . . . . . . • .  607,661 Basket macblne. W. Jack.on . . . . . . . . . . . . . . . . . . . . . . . .  607.689 B .. tb. See Electrolytic batb. Batb room and water beater, portable. W. H ,  'I'blell . . . . . . . . .  , ................... . . . . . . . . . ... . ..... 607 .• 91 Beading macblne. C. B. HatOeld . . . . . . . . . . . . . . . . . . . .  607.\i:l' Bearing. antlfrlctlon. J. C. Reber . . . . . . . . . . . . . . . . . . . 607 •• 00 Bearing retainer, ball. W. H. Binns . . . . . . . . . . . . . . . .  607.584 Bearin!,. vertical .baft.. O. Anderson . . . . . . . . . . . . . . .  607.535 Beer pasteuriziDIl apparatus. W. J. Ruff . . . . . . . . . . .  OOi.7iO lIel l i l lg. �'. W. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6O'i'.�'" Bicycle. w. it'. Brinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.50() 
������:: t: �: \!���8::: : : : : :::::::::: : . : � :::::: : ::: ::: �:fi�; Bicycle attacbment. G. H. Pacaud . . . . . . . . . . .  " . . . . .  OO •• �"') Bicycle chain, L. C. Krummel . . . . . . . . . . . . . . . . . . . . . . .  OOi,i52 
�:���::·d�\':;i�l�e::a�i:�b�����: : : : : : : : : : : : : : : : : :  �:� 
�:�j�:: :�:�I����ll�lll�'���·.�: �:.�.��.���::::::::: �:� Bicycle bolder. L. L. Martin . . . . . .. . . . . . . . . . . . . . . . . . . tiC7,"" Bicycle bub and bearing. J. Baker . . . . . . . . . . . . . . . . . .  607.727 

:�����: g:��:1��a������r6�w�·s��:��: : : : :  : : '. : :  : : : '. �:� Bicycle power mecbanl.m . C. 'I'. Umsted . . . . . . . . . .  607.532 Bicycle saddle. J. A. HunL . . . . . . . . . . . . . . . . . . . . . . . . . . 607.565 Bicycle support. A, I. Gallaway . . . . . . . . . . . . . . . . . . . . . 607,79" Bicycle support. Welcb & Burkhart . . . . . . . . . .  " . . . .  607 •• 79 Bicycles. etc .. tool box for. Deitscb & Dorn . . . . . . .. 6O'i'.599 Board. See Bulletin board. Board clamp. W. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.567 Boiler furnace, steam, E. J. Elms . . . . . . . . . . . . . . . . . . . 007.738 nooks. papers. etc . •  appliance for supporting, H .  
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Box. See Matcb box. Box fllltn� and transferring apparatus, F. H .  Rlcbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607 •• 71 Box filling and transferring machine, it.,. H. Rich-
Bo�lfri\Tinii maci'ine: .�,: 'ii: Richard';: : : : : : :  :OOi:i6li: lw.::fg Brace. See Post brace. Brake beam. L. C. Bur"e ... . . . . . . . . . . . . . . . . . . . . . . . .  6O'i' .• 21 Brake operating mechanism. R. Ii .... Walls . . . . . . . . . .  007,558 Brake rod connecthl!' end. J. H. Baker . . . . . . . . . . . . . 607.596 Brazing machine, D. Crowther . . . . . . . . . . . . . . . . . . . . . . 007.505 Brick macblne. J. Sbarpe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6O'i' • .sS Brick machine mould, A. Berg . . . . . . . . . . . . . . . . . . . . . 00i.787 Bridle pulley. J. E. Campbell . . . . . . . . . . . . . . . . . . . . . . . .  607."88 Broom handle polishing machine, H. Brecken-ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607.7'00 Brush machine. J .  W. Hocker . . . . . . . . . . . . . . . . . . . . . . . 6(1j,i9'j Bu"gy top .Ide I i"ht. Quln.ler & McNear . . . . . . . .  " 6O'i'.'OO Bulletin board. Borden & Niederstadt . . . . . . . . . . . .. 00.'.419 Buoy. electric. E. W. G. C. Ho1fmann . . . . . . . . . . . . . . . 007,74& Burner. See Gas burner. Oil burner. Button, }4'. G. Neubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,452 C .. blnet • •  plce. C. M. SLevenson . . . . . . . . . . . . . . . . . . . . .  607.71G Cam grooves, machin.� for forming irregular, J .  Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.G28 Camera. ktnetographlc, Ii'. H. Morse . . . . . . . . . . . . . .. OOi,78a Camera. roll boldinl!. W. V. Esmond . . . . . . . . . . . . . . . 607.428 Can. See Milk can. Car brake lever. railway. J. H. Baker . . . . . . . . . . . . . . . 607.5.% Car coupling. P. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607 ... :n Car couplh.!'. W. K. Nul .. nd . . . . . . . . . . . . . . . . . . . . . . . . . . 607;i\i:l 
g:� g�)��l��:c�i.�: ��fliii::::::::::::::::::::::::: �:l,1l Car. dump. 'I'. R. McKnight . . . . . . . . . . . . . . . . . . . . . . . . . . 607.521 Car fender. Lawton & Macaffree . . . . . . . . . . . . . .. . . . . .  6Oi.514 Car fender. I.ewls &. Courtney . . . . . . . . . . . . . . . . . . . . . . . 007,444 Car hand strap. street, W. R. Sands . . . . . . . .  , . . . . . . . . (j()'j ,59'l t'ar, ore, G. 1£. 1'ruax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti07.785 Car signal, W. O. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl17.;)fil Cltrri .. ge wrencb. E. E. Hilllker . . . . . . . . . . . . . . . . . . . . .  6O'i' .• :16 Case. See Spectacle or eyeglass case. Caster, ball, 5. Wesselmann . . . . . . . . . . . . . . . . . . . . . . . .  OO'i.i,� Cbaln covering. drive. G. E. Wbltney . . . . . . . . . . . . . .  rm.786 Cbalr and bed. combined. J. A. Bergman . . . . . . . . . .  607.5.18 Churn, G. R. Sexsmttb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,771 Clam p. See Board clam p. Cleaner. See Dish cleaner. Clotb cutting macbine. C. H. Crowell . . . . . . . . . . . . . . . 607.586 Clotbes rack. W. S. Downer . . . . . . . . . . . . . . . . . . . . . . . . . . 607.68.1 Clutch, W. J. Tbon ... s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.5.11 Clutcb. friction. E. Turney . . . . . . . . . . . . . . . . . . . . . . . . . .  607.007 
8g��e:e�f!��:� s���?¥���·a� ��:::r: : : : :  : : � : : : : :. �:� Colfee pot. J. O. In"le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001."'2 Cokln!, oven. L. J. Hlrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.437 Collap.lble tube for plastic and liquid material •• 

J. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.5.10 Comb. See Currycomb. Combing macbine. K Delette . . . . . . . . . . . . . . . . . . . . . . . 607.r�3 Controller, T. Von Zweigbergk . . . . . . . . . . . . . . . . . . . . . 007,6i:! Cooker, stea.m, M. A. Swaim . . . . . . . . . . . . . . . . . . . . . . . .  OOi,i'j6 Cooking and can tilling machine, corn, }4'. W. Smltb . . . . . .  . .  . .  . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  OO,,6OG CookinJl apparatus for canneries. autumatic. }4'. A. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607,(;[16 Cor.et waist. G. A. Scbneebeli . . . . . . . . . . . .  " . . . . . . . .  607.\i:l9 Cot or bed.tead. folding. E H. Kimmelln . . . . . . . . . .  607.607 COuJ'J�';,�in�.ee Car coupllng. Pipe coupling. 'I'bill 
Crate or box. eg!', F. H. Cbamplin . . . . . . . . . . . . . . . .  " 607 •• 23 Crate • •  bipping. J. A. Reeder . . . . . . . . . . . . . . . . . . . . . . . .  607.5:. Crusher and pulverizer, A. & 1 ... E. Bandeen . . . . . . . fiOi,418 Cru.blng macblne. 'I'. L. & T. J .  Sturtevant . .  : . .... 6O'i'.5'5 Cultivator. E. E. Wblpple . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.632 Cup. See 011 cup. 
8�����o!ib�:lC��:reri: : : : : : :  : : : : : : : : : :  : : : : : : : : : :  : : : : :  �:�\ Curtain bolder. Parl.h & Rudolpb . . . . . . . . . . . . . . . . . . 607."02 Cutter bead. S. J. Sblmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;(17."09 D .. mper. ventilating. R. L. Underwood . . . . . . . . . . . . 607.66\1 Det§�f.i��.���.�����·���� .��.� . ����t.l.� .���.�'. � . .. .  ':.: 001,003 Dish cleaner, Leonard & Hescox . . . . . . . . . . . . . . . . . . . . 607,515 

g�g���ft':�i�I!1?d�i:j.��'W.!:.'be6�rii:::::::::::: :w.:� Drawing roller shield or deflector, 1 ... Wolsteu. holme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6()'j.7'24 Drop press. C. If. Wieland . . . . . . . . . . . . . .. . . . . . . . . . . . .. tlI'j,579 Drum, beating. C. M. Richardson . . . . . . . . . . . . . . . . . . . OO'i.iOO \lumping receptacle. Eo J. Little . . . . . . . . . . . . . . . . . . . .  6O'i'.OO:l 
��:���i� S�it����iY' r�g�ia{tri�r�s�l: 'i c ·Ii: · ·Uav·is· . & 00i .i5,3 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6O'i.fit7 ElectriC conductor bon(1. S. W. Huff . . . . . . . . . . . . . . . . t�t'j,i46 }�lectric Hne switch, A. B. Un Pont . . . . . . . . . . . . . . . . .  6Ui.6.HS ElectriC machine, dynamo. A. G. Ei�ner . . . . . . . . . . . 00i ,i37 

�::�t�tg �e�'i.�����.dJ.nA�lpo::·r�· . .  ������ : : : : : : : : : :  �:f;g� )t�lectrical apparatus, circuit arrangement for, J .  Miesler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OO7.ioo }41lectrtcal distribution system, B. G. Lamme . . . . . . 007,b'21 Electrical reRistance, H. So Chase . . . . . . . . . . . . . . . . . . .  607',540 Electrolytic batb. P. Marino . . . . . . . .  , . . . . . . . . . . . . . . . . 6O'i'.&lG Electroma!,netlc motor. A. B. McMillan . . . . . . . . . . . . 607 •• 51 Enameled ware, manufact.ure of, W . 14'. Niedring-
baus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.625 EnameHng steel. ]1'. G. Niedringbaus . . . . . . . . . . . . . . .  007,624 Ellilille. See Gus en�ille. Rotary engine. Steam enJline. 'V indin� and haulilljl enlline. Exhlbitor for Aeries pict ures, ,". H. Morse . . . . . . . . .  007.761 Fare re!,ister. Obmer & Tyler (reissue) . . . . . . . . . . . . . 1l.1l81 }i'astening device, C. S. Morrif'l . . . . . . . . . . . . . . . . . . . . . . . 007.447 }4'aucet, self closing. Rurger & Williams . . . . . . . . . . . . 007.732 F·Rucet . •  elf clusln". J. P. �'arley . . . . . . . . . . . . . . . . . . . .  607.429 Feed bag .upport. 'I'. Mulcaby . . . . . . . . . . . . . . . . . . . . . .  607.449 Feeder, automatic steam boiler, Downs & Johns-ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.509 Fence. F. W. Gasper" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;o • .4:lJ F·ence. flood. S. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6O'i'.5Il8 Ferrocyanids. process of and apparatus for mak-

Itilt�nr�':" �a;:�t::���: : : : :  ::: : : : : : :: : :  : : : : : : : : : : : : . : f�:� Filter. air pressure. Pierce & Thayer . . . . . . . . . . . . . . . 607,523 Filter and cooler, combined, Armstrong & Hey-wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fm.fi'j3 �·iIter .. nd cooler. combined. E. M. Knlgbt . . . . . . . .  007.f>la Fire escape, Swyny & McDonald . . . . . . . . . . . . . . . . . . .  6Oi.b51i F'ire exttn�uisher. G. W. Almstead . . . . . . . . . . . . . . . . 00'i.5ti2 Fire extinguisher, .J . M. Miller . . . . . . . . . . . . . . . . . . . . . . 007,5H1 Flood lIate • •  1 .  W. Anderson . . . . .. . . . . . . . . . . . . . . . . . . . .  60 •• 5.14 Fly wheel. K. Chickering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607.G!5 Fuel, com position of matter for and process of manufacturinJ{ artificial. R. 14'. Strong: . . . . . . . . . .  007,52'J FUrnace. See Rotler furnace. Garbage furnace. Hot air furnace. Ore roasting furnace. Portable furnace. Furniture, E. ft. Esmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . ('JO";.fi57 Galvanlc"cell. A. Heil .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . jjUi':t!1I 1  Game W. ZoJper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fVj.f)( � )  Garbage furnace. I .  D. Smead . . . . . . . . . . . . . . . . . . . . . . .  f�)j'.;\;"�t Garbage receptacle. A. Reed . . . . . . . . . . . . . . . . . . . . . . . . m'j.!)2� Gas burner, W. J.udlow . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . (�r..7;"l!j Gas burner. heat �eneratillg. E. Herz . . . . . . . . . . . . . .  tlI7.;141 Gas en�ine, M. F. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOi,!",::.ti Gas engine. C. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OO'i,:J6fi Ga. en!,lne. I. . •  1. Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ". 007.5AA Gas en",ine. hydl'oearbon. W. O. Wortb . . . . . . . .  , . . .  fm.ma Has Jlenerator, acetylene, J. A. Olson . . . . . . . . . . . . . .  007.701 Ga. generator. acetylene. F. H. Smltb " "  . . . . . .  " .. 6O'i'.1i50 Gases in operating engines. etc., utilizing liquefi· able. E. V. Roure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 607.002 Gate. See Flood gate. 
g:t:: .x. .. ��U&�iic(;nib: : : : : : : : : : : : : : : : : : : : : : : : : : : . : :: �:�� Gear tooth cutting machme. J. Reece . . . . . . . . . . . . . . flO7.6?J Gears. machine for cutting teeth on worm tootbed. J. Reece . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  1;(I7.M Gearing. transmission. 14'. Schneider . . . . . . . . . . . . . . . .  607,640 

(Continued on page 78) 
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ORDINARY RATES. 

Inside Palfe, each insertion. - 7:' cents a line 
Back Palfe. each insertion, - - 81 .00 a line 

pr For 80me classes of Advtrtisements. Special and 
Hi,i.I#.er -rates ti re Teql(.ired. 

'rhe above are charges per agate Une-about eiJZ'ht 
word� per line. '11his notice shows the width of the i ine. 
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SEND FOR CA TALOG UES
A-Wood-working Machinery. 
B-Lathes, etc. 

SEDCA PALLS MFG. COMPAlIY. 
6 9 6  Waler SI . ,  Seneca Fal l s ,  N. Y .  

LDCWER & FOOT I SHAPERS.PLANERS DRILLS 
AT H E S. �oC��NpE.pr,��P 2�Tr:.IJ�ul��i:r 5£:BAST IAN LATHE C O  120 C U LVERT ST. C INC INNAT I .  O.  

M AC H I N E  D ES I C N ,  
Mech. Drawing, Mech. and Electrical Engineering, 

Taught at Your Home for $2 ��nlh . 

,['his pays tor Text Books, Drawing Plates. and 
Instruction until you complete the course. 

ar Write !Of' free S • .A. Circular. 

T � E  U N ITED CORRESPONDENCE f>CH OOLS, 
F. W. Ewal d . Gen. Mgr.  1 6 4- 1 6 8 Fifth Ave . •  N .  Y. 

TOOLS 
Every kind of 

Tool for Steam, 
Gas, and Water 
Fitters. E v e r y  
T o o l  h a s  our 
peraonal lf n a r 
Rntee. W e  have 
been the Lead

Inlf Tool iUanllfllctllrers for Fifty Yeara • • •  
W A L W ORTH M FC . CO. , 

20 OLIVER STREET, BOSTON,  M ASS. 

F I N E  WO R K  
;;�r 'W;��: �i�� �:�L 'Wi'ifii':.":: 
llIachine with two speed counter. 
��lr��':m"J'�ogl��.

s 
?trr��

n
� 

t!tke same size chuck. and other 
,,«achments as lit mouth of bench 
Intbe spindle. Traverse movement 
of table 7 Inches. Fuller descrip
tion in tree illustrated booklet. 

The I'ratt '" II'hiiney Co., Hartford, Conn 

B A R N E S' -
UPRIGHT DRI LLS 

tI�::'¥Jl�tt���r�W"fl����:J felt. 
Feed. IF" Send. !Of' New Catalogue. 

W. F. & J O H N  BARNES CO. 
1 9 9 9  Ruby Sireel, ROCKFORD. I LL. 

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

Any Class of Work. 
Your Oorrespondence .. Solictted. 

lIT lllustrated Matter and Prices on 
application. 

� J .  A. FAY &. CO. 
1 0 - 3 0  J o h n  SI . ,  CINCINNATI ,  O H I O  

DOKMAR'S 
VULGARIZERS 

are u sed all  over Ihe world.  
Exclusive Manufacturers ot Steam M&

c!: : IIes for Rubber Stamps. We al80 make 
Dry Heat Vulcanizer •. Complete outfits 
from $10 to '1.000. .A II Stamp and Stencil 
l�

o
r
ol
:r�u��g����

s. 
s::t':

s
';��;�:i ��� _'�IIl'�1-

Die Sinkinl< of al l kinds. Established 1860. 
Printing PresseH, with complete outfits, 
from 'V°.J�'r·.J�F�e��Of'J(�"'I��i':i'N CO. 1�1 E. Fayette St..  Baltimore. Md .. U. S. A. 

ARMSTRONG'S  No. 0 T H R EADING MACH I N E  
Can be  attached to bench or post. 
Desl.ned for tbreadinl< the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one 10r pipe � to 1 Inch ; the 
?��I';."SI;�� p

I
��e�l( f�e 2 ���r:r 

Armstronl< adju.table dies. Oth
er attractive features. Send for 
��

u
t\'�; l�h�e�f�8�fr':'�f. 

New York. Bridgeport. Conn. 

AMERICAN PATENTS. - AN INTER-
esting and valuable table .howing the number 01 patents 
���':,
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31. 18!I4. Contained In SCIENTIFIC AMERIC A N  Sup
PLEMKNT. No. 1 002. Price 10 cents. 1'0 be had at 
this otllce and frow all newsdealers. 

TRANSITS AND LEVELING lNSTRUMENTS. 

PLUMBERS'  IRON LEVEL Wii!\�!�t!'
.
ble 

r' X Ii ,. x I�E�: 
faIl ot 

ull piping. Price e2.26. Size 12 tnch. For book on the level 
C .  F R I C H A R DSON &. SON, 

P. o. B o x  977, ATHOL, MASS .. U. S .  A .  

Tools for Fino or Ron[h Wort 
Tools that are common and Tools that 
��r';��,,���lKd 

a
gf i��f�s��

o
::'i :�� 

trade you will lind described and illus
trated In MONTG O M E R Y ' S  TOOL CAT
ALO G U E  FOR 1 8 9 8 .  A handsome 
book contalnlnll 510 pages and copious 
Index. Pocket size 6l(x4� Incbes. with 
rounded ediZ'eA and stitched covers. 
Everv worksbop and factory in the 
couniry should have one. Sent by 
mall tor 26 cents by 

1.15�r.��g:e�Y N":��"rk. 

Gold. etc .• sizing machine for. W. Gray . . . . . . . . . . . .  007.564 
Gov,ernor. engine. J. V. Rice. Jr . . . . . . . . . . . . . . . . . . .  001,647 
Gratn separator. J. 8. McCutcheon . . . . . . . . . . . . .  " . " . 007.600 
Grain " separator.' centrifugal, F'. F. Landis (re· 

8�:f.r��'i£�61��f�:· ��.��·��.�:·:·:·:·:·:·::·:·:·::·:·:':':':':'::': �:� 
Guns. ammunition holder for machine, D. M. B. . 

H. Cocbrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.681 

u::;;�
a
::,

e
�"e"iafb�t:r. �ai�U.;rma:nii:::. :::::::: �:m 

Handle bar. adjustable. R. M. Keating . . . . . . . . . . . . . 007.Ma 
Harvester. pea. A. D. Pitcher. . .  . . . . . . . . . . . . . . . . . . . 007.704 
Hat fastener, H. Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,791J 
Hat finishing machine, W. E, Cummings . . . . . . . . . .  007,653 
Hea.ter. See Bath room and water heater. Steam 

heater. 
Heater. J .  A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(Jj.600 

tt::: ����!��:
i
�·e�;s�h�:��ti: Heiser: : '. : : : '. '. : : :  '. :: �:� 

m�:�: �o�.;?��:�r,,: F: t: ·Barnick::::::::.::::::::: �:�� 
Holdback. �'. B. Lal<ranl<e . . . . . . . . . . . . . . . . . . . . . . . . . . .  lim.80a 
Ug�'1.�

a
�����ilb��

s
g�Ok: " " " " " " " " " " " ' " 6(Jj.499 

Horse detacber and wheel lock. combined. P. W. 
Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.M7 
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��s�:�n� �����at';r�o���e'!.\���·riii:i:';d ·riiin';r· .. j,j: 6(Jj.44
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IIy:o�r�g�
k
�::�iiljiiiieci:ian'i;lD:i.'w'.'L.'MerSfei: 007,i55 

Ice ���ep.;j.; 'K: P: Dev.ge::::::::::::::::::::::::::::: :w.:� 
I�'a���:'j� ��¥�����'. � .. � . . �.��.�I.�: : : : : : :  :�::�: �:+� 
Indicator. See Water level Indicator. 
Jack. See Wrench jack. 
Jewel 'recelvlng pins. die for producing, F. C. 

Blenkner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.597 
Joint. See Sucker rod joint. 
ite';'1:�t��:�:'\�. ·Vst'�oiii,·.·.·::.·.·::.·.·::.·.·::.·. ·:::.: �:� 
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Kumiss and makinll same. H. P. Connell . . . . . . . . . .  6(Jj.634 
Lace holder. H. O. Whyman . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.813 
Ladder. L. C. Tiefel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.808 

r!��:�s�
r
�::;:!'a�ic

S
c���fiZ::�r 

. ioe'It ' for' exte'ti: 007,665 
SlOn. F. S. Seal<rave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.664 

t:::'t�r��
e
bf�;�I�:"j.

J
H�t�b:!:����:::::::::::::::::: �:� 

I,athe taper attachment. J. D. Hazlet . . . . . . . . . . . . .  6(Jj.7" 
Lathe. turret. J. P. LavIgne . . . . . . . . . . . . . . . . . . . . . . . . .  007.G9a 
Lifts, hOists. etc. , automatic safety device for. A. 

Musnicki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607,450 
Lighthouse appliance. J. M. Williams . . . . . . . . . . . . . .  007.7<0 
Linotype machine slug cutting mechanism, G. W. 

Mascord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 607.758 
Liquids from grauular ma.terials. apparatus for 

separating, R. \Vilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t.:O'i,723 
Lock. See Keyless lock. l:Ieal lock. Wagon brake 

lock. 
Locomotive enlline attachment. C. Humphrey . . .  007.747 
[,oom batten. shuttle block. and shuttle. O. W. 

Schaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.486 
Looms. electriC stop motioll for. A. Stephens . . . . .  6(Jj.714 
Magnet·for electric machines, field, S. H. Short. . 6(Jj.OO9 
Match box. J.  H. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . 007.53; 
Match box and Cigar or pipe IIllhter. combined. C. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.m 
Match making. E. Lagneau . . . . . . . . . . . . . . . . . . . . . . . . . . 007.644 
Meat ·holding device. B. P. Cobb . . . . . . . . . . . . . . . . . . . . 007.680 
Meat packao:es. apparatus for making, W. G .  

Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(Jj.676 
Mechanical movement, K. Chickering . . . . . . . . . . . . . . 007,616 
Metal, process of and apparatus for producing re· 

lIefs In. J.  Rieder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.4fl4 
Milk can. H. B. Haigh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(Jj.433 
Mill. See Windmill. 
Mould. See Brick machine mould. 
Motor. See Electromagnetic motor. 
Mowing and raking machine, combined. J. McCal-

lum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,698 
Nut lock. Chapman &; Gelatt . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj,58ii 
Nut lock. J. N. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.741 
Nut lock. W. B. Metcalf. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.622 
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Oil in manufacturing gas and lubricating oil, pro· 

cess of and apparatus for treating crude. J .  
ore�:)a��f�",li:i .. rni .. .;.;: ii:'.· �':ii;o;;.ii::::::. :::::::::.: �::M 
Overshoe holder. W. H. Tillson . . . . . . . . . . . . . . . . . . . . . 6(Jj.493 

�:�er.
S
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k
��I�"'t:'�';ler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.498 

Peat. etc" treatment of. R. F. Strong . . . . . . . . . . . . . .  6(Jj.528 
Pencil. lead. G. M. Seldel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.708 
Pencil pocket holder. J. L. Riley . . . . . . . . . . . . . . . . . . . . 6(Jj.766 
Phonograph. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.b66 

�gg�g��:g�l� g�d������!��i: .�: .�: .����::::: : :: �:� 
PhotographiC paper, appa.ratus for treating and 
Pho'I�:�!�t·I';\;I����'!.":iier·.· W': ii: ·ilierwij.iii: : :  ::: �:� 
PhotographiC printing apparatus. continuous, A. 

Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,648 
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p
�eserve . . . . . . . . . . . 007.517 

Pipe elbow. �. A. �emp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.620 
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Planterj cotton seed. J. P. Caldwell . . . . . . . . . . . . . . . . . 007.502 
���: ;;\h�fl ���������hr.;l���';i': MaycoCi':::.: �:� 
Portable furnace or stove, A. M. Botelho . . . . . . . . . . 6(Jj.64

2 Post brace, H. A. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,4:15 
Post driver. G. W. Tipton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(Jj •• 77 
PO���::�t�s1��&������t.rg�i�·l.rgy��:��n��� 607,655 
PreCious metals from their solUtions, recovering, 

M. K Waldstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.719 
Press. See Drop press. Hydraulic press. 
Pressing cloth or fabric, machine for. W. Heb· 

don . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  601.796 
Printing of music snd apparatus for exposing 

same to readers. C. Geranda!. . . . . . . . . . . . . . . . . . . .  007.789 
PrO

&�
I
����!�t.

s
:. ��.

I
�. �:.t.I��. ���s

���. �.����� .���: .�: 6(Jj.M8 

��!!.
e
�·::i[I�.

I
���.

l
g��:8!.�·.��.��I.� : : : : : : : : : : : : : :  �:m 

puzzre. N. B. Crary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.73." 
Pyrocatechin. maklnll. G. Tobias . . . . . . . . . . . . . . . . . . .  6(Jj.494 
Pyroxylin compOSition of matter. J. H. Stevens .. 007.OM 
Rack. See Clotbes rack. 
RaHway. electric. C. A. Myers . . . . . . . . . . . . . . . . . . . . . .  007.69i 
Ratlw-ay signal alarm. P. E. Legrand . . . . . . . . . . . . . . .  007,75-& 
Rallway sbmals, etc., compensating device for, 

J . R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj,800 
Railway speed controllinl< apparatus. Rowell &; 

Brlnckerbotr. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  007.767 
RlIllway spike. Van Vliet &; Gardenler . . . . . . . . . . . . .  007.6.0 
Hailway system. electriC. S. H. Short . . . . . .  007.610. 007.61 1  
Razor hone holder. W. J. Libby . . . . . . . . . . . . . . . . . . . 007.516 
Recorder. See Sunshine recorder. 
Register. See Fare register. 
Regulator. See ElectriC regulator. 
Rbeostat. M. J. Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.00l 
Roof valley. G. F. Orouve . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.426 
Rotary engine, }4'. E. Brainerd . . . . . . . . . . . . . . . . . . . . . .  007.678 
R"tary enlline. S. H. Draper . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.6SI 
Sacks. machine for transferring and sewing 

IIlled. A. T. Timewell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.809 
Salt. bath. F. F. Myles .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.OO5 
Sash cord guide. W. R. Fox .. . . . . . . . . . . . . . . . . . . . . . . . .  007,739 
Sash fastener. G. �'eltham . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.680 
Sash fastener. G. C. Nicholson . . . . . . . . . . . . . . . . . . . . . .  6(Jj.71;:/ 
Saw. meat or hand. J. Oldbam . . . . . . . . . . . . . . . . . . . . . .  6(Jj.700 
Saw strainer rod. wood, 8mith &; Shaw . . . . . . . . . . . .  007.712 
Sawlnl< attachment for portable engines. wood, 

K Jacquin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.618 
Scatrold. J. Sladek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.805 
���t�g�k��f:���i�;,:&,1�"a�����.�·: : : : : : : : : : : : : : : : :  �:� 
Separator. See Grain separator. Hydraulic sep· 

srator. Steam and water separator. 
Sewage. etc .• by bacterial action. purifying. W. 

M. Ducat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.426 
Sewing machme. filled sack. A. T. Timewell. 

6(Jj.810. 6(Jj.811 
Shl

�
8
re��:����� . . ���. �.l������. �.����.��?�.'. :::. �'. 007,794 

Shirt. S. C. Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.734 
Shoe. H. Piessens . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  607,673 
Shoe shank s�ltreners. machine for cutting. G. E. 

M. IJewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 
. . . . .  607.&12 

Shoes. etc .• wholly or In part of patent leather. 
manufacture of. L. J. Neu . . . . . . . . . . . . . . . . . . . . . . .  007,623 

Sil<nai. See Car sl""al. . Skein holder. M. A. Arrowsmith . . . . . . . . . . . . . . . . . . . .  6(Jj.674 
Skins. machine for depilating. G. De Keukelaere 6(Jj.6M 
Skirt faclnl<. corded. L. Sutro . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.01i.'j 
Skirt protector. A. Allgoever .. . . . . . . . . . . . . . . . . . . . . . .  007.r'la 
Sling trip, E. Cancienne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,6'i'9 
Sm'il�

i
M�'W�����:n�� .��� . . ���.���.�� . .  f.��. �::����?: 001.497 

Solder. D. Crowther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(Jj.f,(M 
Sole roul<h roundlnl< machine. H. T. Crosby . . . . . .  007.7:J1l 
Spectacle or eyegl&88 case. Lelbe " Goerk . . . . . . . . .  6(Jj .64. 
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.A. -rYG-EET G-B.:J:P. 
The SKINNER PAT

ENT DRILL CHUCK 
is simple, strong, and 
accurate. 'l'he jaws 

of hardened tool 
e e l . 8 t a n d s  se

verest tests. Is self
centerlnll. selt-til<bt-
'iI�r!. ��S!I�'t.":b�; 
taper shank drill •• 

lIT Send!Of' catalogue. 
S K t N N E Il  t;H U t;K CO .• Chu rch SI. ,  New Brila i n ,  Conn 

nR1L'[IrcJ�CHINERl 
IMAN'UPAC TlIAEO 

ERS.� 

...�..,..,..,.,..� ... �""""""'�lI.JII'a,II� i KLONDIKE NECESSITIES � � Take a.SMITH « WESSON heavy " � . caliber Revolver i 
� when you ., i go to the � Klondike, or 

. . 
i you may return empty 

� 
handed. � Catalogue< of de- , 
sirable weapons for beavy use maned on ap
plication. 

• SMITH &. WESSON, � � 14, stockbridge St. , Springfleld,Xasl. � 
��������� 

Oster Pat. Adjustable Stocks & D ies 
They are lil<ht In weight, dies 
made of the best tool steel. 
guaranteed just as stronl< 
and reliable as solid dies, cut 
��� t�:�':.�e

a
��,:: rc:

r
���� 

without running hack over 
IInlohed threads. Each set of 
dies cuts two distinct sizes. 
THE OSTER MFG. CO. 

cle�ll!:a�y,
e
�fo�u��tA. 

A R C H I T E CT L E V E L $�O 
I m p roved Transils & Level S  
Graduated entirely on our 
���e

a�!��ln:t 
eM�n

WO�I�<;; 
Fair. All kinds ot EnJ<!neerlng, Surveying and Drattlng 
Instruments and Materials. 
::'lr.;lJ;':!��� ii'�\�I<.!t� 
Is mentioned. 
QUEEN & C O . ,  Inc., 

1 01 1 Chestn u t  St., 
Phll nde lphia. 

Acetylene Gas Lighting 
Reduced to the most Efficient. 
Safest, and Economical use. 

We claim tor the NIAGARA 

�:tfc
nlrn ���h�ti���lr�la:J':� 

sizes from 10 to 100 lights. Larger 
���

e
:r �t��!:::�r�ft�d

m
lo���� 

In unoccupied territory. 
Correspond wltb the 

N IAGARA FALLS ACETYLENE 
GAS MACH I N E  CO .. 

Niagara Fal ls,  N .  Y. and Canada. 

CALC IUM CARB IDE  
Export trade and Eastern States supplied. 
E. Aug. Neresheimer, 35 Nassau St. , New York 

:TI LI' J 

I , 

""i ) '. 
, it .. , 

Safety Gate CO. RICHMOND, 
I N DIANA. 

Man
��';rs ot Automatic Elevator Gates 
AND TRAP DOORS FOR FREIGHT ELEVATORS. 

How to Build 

[JULY 30, 18c}8. 

JI7llllams' Soall I.ld Iv.,.,wn,,.,, hut Itnt 6, mall il 
Jour d,a/,,. d.n not su" I, ].u. 

Willi .... ' SIoavillfl Stlck, 25 c:tL 
Genuine Yenk .. Slleving Soap, 10 cts. 
Laury st..ving T .blet, 25 c:tL 
Swi .. Violet SHviag Cr .... , 50 cts. 
Jar.., C ..... (Toilet) Soap, 15 c:tL 

Willi ... ' SIoaviug Soap (Barbers'). 6 Rou�d Cakes 
Ilb.,.p:. Exquisiteafsofoftoilet. Trial cake {ofae. 5ta.JDv! 

VAPOR L A U N C H  COM PLETE FOR $ 1 50 

�7' liifS 
A N D  U PWA R DS 

Steam . ..., m ivnJ Boats. . _ .. 
ur'Send.llve cents for catal<x1ue. Racine Yacht and 
Boat WOl"ks, Racine Junction, Wis., Box A. 

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

B AC t< U �  WAT E R  MOTO R co N ['WA R K  N )  U S A  
----------_ .. _-- -+. S H E R I FFS MAN U FACTU R I N G  C O M PANY, 

Establisbed 18M. Manufacturers of 

Marine Engines 
MILWAUKEE, WIS., U . S. A . 

a 

THIS 
Adjustable DRAWI NG Table 

Hardwood Top 2 0 " x 2 8" 
delivered in United States for 88.00 
each. 18 easily adjusted. t1rm and 

durable. Send fm' Catalogue to 

ADJ U STABLE DRAW I N G  TABLE CO. 

Home..--.-�e� 
Those intendlnl< to build will t1nd t.he very best practical sug

gestions and examples of Modem Architecture in the hn.ndMomest 
Architectural MlIIlszine ever publlsbed 

"The Scientific American 
Building Edition . "  

Each number Is illustrated with a Colored plate and numerous 
bandsome enllr8vlnllS made direct from pho/.o'JTaphs of building •• 
together with interior views. floor plans, description, cost, locat.lon. 
owners' and archttects' names and addresses. The tJlustrattons 
include seashore. 8outhem, colonial and city reSidences, churches, 
school •• public buildings. stables. carriSl<e houses. etc. 

All who contemplate buUdtnJ!', or tmprovlDJZ' homes or�tructure8 
of any kind, ha.ve In this handsome work. an almost endless serieR of 

the latest and best examples trom .. blch to make selections. thus saving time and money. 
P U BLISH £ D  M ONTHLY. S U BSCR I PTIONS $2. 50 A Y UR.  S ' NGL£ COPI£S 25 C E NTS. 

Semi-Annual Bound Vol u mes, $ 2 . 0 0  each. Yearly Bound Vol u mes, $ 3 . 6 0  each . 

F
or �� �t �.n�w� �.:t- MUNN & GO., Publishers, 36 1 Broadway, New York 
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